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Casing to install slectric or slectronic nstruments

Inventor(s): WELLHOEFER STEFAN [DE] + (WELLHOEFER, STEFAN)
Applicant(s): ISL MEDIA SINGAPORE PTE LTD [SG] # (ISL MEDIA
SINGAPORE PTE LTD)
Classification: - international: HO5K7/20
- cooperative: HOSK7/20872
Application EP20070001753 20070126 Global Dossier
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Abstract of EP19581020 (A1}

The housing {2) comprises two housing sections (3,5). Each housing section defines a
chamber {79} that is suilable for retaining slectrical or slectronic devices (11,13} The
housing seclions are arranged away from sach other, 5o that between a wall surface of
the former housing section and an opposite wall surface of the laller housing section an
aeration channel {15} is defined, which is conneciad with the ambient by an inlet
opening for supplying cool air and an outlet opening for discharging heated air. One of
the wall surface has a cooling body made of heat conducting material.
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(54) Gehause zur Aufnahme von elektrischen oder elektronischen Geréten

(57) Das Geh&use (2) weist zwei in sich geschlosse-
ne Geh&useabschnitte (3, 5) auf, von denen jeder eine
Kammer (7, 9) definiert, die zur Aufnahme von elektri-
schen oder elektronischen Geréten (11, 13) geeignet ist,
wobei die Gehauseabschnitte (3, 5) beabstandet zuein-
ander angeordnet sind, sodass zwischen einer Wandfla-
che (8) des ersten Gehauseabschnittes (3) und einer ge-
genlberliegenden Wandflache (10) des zweiten Gehau-
seabschnittes (5) ein Liftungskanal (15) definiert wird,
der Uber mindestens eine Eintrittséffnung (17) zur Zufih-
rung kiihler Luft sowie mindestens eine Austrittséffnung
(19) zur Abgabe erwarmter Luft mit der Umgebung ver-
bunden ist, wobei mindestens eine der den Liftungska-
nal (15) definierenden Wandfléchen (8, 10) einen Kiihl-
kérper (21, 23) aus Warme leitendem Material aufweist.
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Beschreibung

[0001] Die Erfindung betrifft ein Gehause zur Aufnah-
me von elektrischen oder elektronischen Geraten im All-

eine hervorragende Abfuhr der von den elektrischen Ge-
raten erzeugten Warme liefert und auch unter extremen
Bedingungen eine lange Lebensdauer deraufgenomme-
nen elektrischen Geréte férdert.

gemeinen, und insbesondere ein Gehausesystem flir 5 [0007] Diese Aufgabe wird durch die Merkmale des
groBfléchige elektrische oder elektronische Baugrup- Anspruchs 1 gelbst.
pen, das im AuBenbereich eingesetzt werden kann. [0008] Erfindungsgeman ist ein Geh&use mit zwei in
[0002] Durch die technische Entwicklung ist es heute sich geschlossenen Geh&useabschnitten vorgesehen,
méglich, groBflachige Anzeigeeinrichtungen zur Darstel- von denen jeder eine Kammer definiert, die zur Aufnah-
lung von bewegten Bildern auf der Basis von Flachbild- 70 me von elektrischen oder elektronischen Gerdten geeig-
schirmen, zum Beispiel mittels LCD-Technik, einzuset- net ist, wobei die Geh&useabschnitte beabstandet zu-
zen. Médlich ist der Einsatz von groBflachigen Monitor- einanderangeordnetsind, sodass zwischen einer Wand-
systemen im AuBenbereich u.a. als Werbetrager oder flache des ersten Gehauseabschnitts und einer gegen-
als Informationssysteme im &ffentlichen Bereich, zum Uberliegenden Wandflache des zweiten Geh&useab-
Beispiel auf Flugh&fen, Bahnhéfen und dergleichen. Die 75 schnitts ein Liftungskanal definiert wird, der tber min-
fUr einen derartigen Einsatz gewiinschte GréBe von destens eine Eintrittséffnung zur Zufihrung kihler Luft
Flachbildschirmeinrichtungen betragt Ublicherweise bis sowie mindestens eine Austrittséffnung zur Abgabe er-
zu 80 Zoll (etwa 2 Meter) in der Bildschirmdiagonalen. warmter Luft mit der Umgebung verbunden ist, wobei
Mit Hilfe neuer Technologien der Hintergrundbeleuch- mindestens eine der den Luftungskanal definierenden
tung kann die Helligkeit der Anzeigen wesentlich erhéht 20 Wandflachen einen Kiihlkdrper aus Warme leitendem
werden, wodurch derartige Systeme auch tageslicht- Material aufweist. Durch die geschlossenen Geh&use-
tauglich sind. abschnitte ist gewahrleistet, dass weder Staub noch
[0003] Firden Einsatz im AuBenbereich sind die An- Feuchtigkeit zu den elektrischen oderelektronischen Ge-
forderungen besonders hoch. Zum einen missen die raten vordringen kann.
Monitorsysteme an die klimatischen Bedingungen ange- 25 [0009] Vorteilhafterweiseistin beiden Wandflachenje-
passt sein, d.h. sie missen in einem Temperaturbereich weils mindestens ein Kilhlkérper angeordnet. Damit ist
von - 35°C bis etwa + 40°C einwandfrei arbeiten, ohne je nach Positionierung der elektrischen oder elektroni-
dass die elektrischen oder elektronischen Geréte Scha- schen Gerédte eine Dimensionierung der Kihlkérper
den nehmen. Weiterhin sollten s&mtliche elektrischen maoglich, die somit nur einen kleinen Teil der Wandfléche
und elektronischen Bauelemente vor Staub und Feuch- 30 oder auch die gesamte Wandflache einnehmen kénnen.
tigkeit geschiitzt sein. Als weitere Anforderung gilt, dass [0010] Mit besonderem Vorteil ist in der ersten und/
das Monitorsystem durch die Aufstellung oder die An- oder zweiten Kammer ein Liifter angeordnet, der geeig-
bringung in 8ffentlichen R&umen oder Platzen eine ro- netist, einen zirkulierenden Luftstrom innerhalb der Kam-
buste und vandalismussichere Bauweise aufweisen mer zu erzeugen. Ein zirkulierender Luftstrom sorgt flr
muss. AuBerdem soll eine flexible und sichere Befesti- 35 eine gleichméaBRige Abfuhrder entstehenden Warme oder
gung von allen Seiten méglich sein und bei Ausfall einer flr eine gleichmaBige Zufuhr von Wéarme, sodass eine
elektrischen oder elektronischen Baugruppe diese optimierte Kihl- bzw. Heizwirkung erzielt wird.
schnell und problemlos ausgetauscht werden kénnen. [0011] Vorteilhafterweise ist in dem Liftungskanal
[0004] Nach heutigem Stand der Technik werden fiir mindestens ein LUfter angeordnet, der geeignetist, einen
derartige Gehausesysteme im AuBenbereich aktive 40 Luftstrom von der Eintrittséffnung in Richtung der Aus-
Kihl- oder Heizsysteme, die es in einer Vielzahl von tritts6ffnung zu lenken. Durch die Anordnung eines L{f-
Technologien gibt, verwendet. Diese aktiven Kuhl- oder ters im LUftungskanal ist gewahrleistet, dass das Gehau-
Heizsysteme werden lblicherweise auBen am Geh&use se in einer beliebigen raumlichen Anordnung positioniert
befestigt und kilhlen bzw. erwé&rmen den Teil des Ge- werden kann, d.h. eine Strémungsrichtungvon kalter Luft
h&uses, an dem sie befestigt sind. Problematischander- 45 von unten nach oben ist nicht zwingend vorgeschrieben.
artigen aktiven Kihl- oder Heizsystemen ist, dass die [0012] Vorzugsweise ist der oder jeder Lifter als Wal-
Kuhlflachen fir den Warmeaustausch vor Sonnenein- zenllufter ausgebildet. Der Walzenllifter sorgt dafiir, dass
strahlung geschitzt werden mussen. Aus diesem Grund eine groBe Flache mit einem einzigen Lfter gleichmaRig
sind sie fUr eine flexible Verwendung im AuBBenbereich bestrdmt werden kann.
nicht geeignet. 50 [0013] Mitbesonderem Vorteil ist der oder jeder Lufter
[0005] Des Weiteren haben sich Standardwéarmetau- temperaturgeregelt. Mit einer an sich bekannten Tempe-
scher, die nach dem Prinzip Luft/Luft funktionieren, auf- raturregelung des Lifters ist gewahrleistet, dass der LUf-
grundder unflexiblen konstruktiven Ausfuhrungder Kihl- ter bei geringer erforderlicher Kihlleistung weniger Lei-
flache als nicht geeignet erwiesen. stung verbraucht und damit Strom spart.
[0006] Es ist daher die Aufgabe der vorliegenden Er- 55 [0014] Inbevorzugter Weise weist der oder jeder Kiihl-
findung, ein Gehduse zur Aufnahme von elektrischen kérper eine Mehrzahl von Kiihlrippen auf, die in Richtung
oder elektronischen Geraten bereitzustellen, das im Au- des jeweiligen Luftstroms geneigt sind. Durch die zusatz-
Benbereich einsetzbar ist, relativ einfach aufgebaut ist, liche Klhlflache der Kuhlrippen wird die Warmeaufnah-
2
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meflache des Kilhlkdrpers und damit die Kiihlleistung er-
héht. Darlber hinaus sorgt die Form der Kihlrippen da-
fur, dass eine gewisse Verwirbelung der Luftstrdme, die
am Kuhlkdrper entlang geflihrt werden, zu einer groéBBe-

der vorliegenden Erfindung ergeben sich aus der nach-
folgenden Beschreibung unter Bezugnahme auf die
Zeichnung.

[0022] Fig. 1 ist eine Querschnittsansicht einer bevor-

ren Kuhlwirkung beitrégt, ohne den Luftstrom llbermaBig 5 zugten Ausflhrungsform eines Monitorsystems mit dem
zu bremsen. erfindungsgeméaBen Gehause.
[0015] Vorteilhafterweise ist der oder jeder Kihlkérper [0023] In Fig. 1 ist eine bevorzugte Ausflihrungsform
als Formteil aus einer gepressten Aluminiumlegierung der vorliegenden Erfindung in Querschnittsansicht dar-
ausgebildet. Aluminium ist aufgrund seiner hohen War- gestellt. Das Monitorsystem 1 umfasst ein Gehéuse 2,
meleitfahigkeit als Material fir den Kihlkdrper ideal ge- 70 das einen ersten in sich geschlossenen Gehauseab-
eignet. Selbstverstandlich ist es jedoch méglich, auch schnitt 3 sowie einen zweiten in sich geschlossenen Ge-
andere Wéarme leitende Materialien anstelle von Alumi- h&useabschnitt 5 aufweist. Diese beiden staubdicht und
niumzuverwenden. Darliber hinausist es ebenfalls mdg- im Wesentlichen wasserdicht ausgebildeten Geh&use-
lich, gegossene oder auf andere Art und Weise geformte abschnitte 3 und 5 definieren jeweils eine Kammer7 bzw.
Aluminiumteile zu verwenden. 15 9. Die Kammer 7 umfasstin ihrem Inneren ein LCD-Panel
[0016] Mit besonderem Vorteil ist in der ersten Kam- 11, das mittels geeigneter Befestigungsmittel ortsfest in
mer eine Platte schrag zur Wandflache, die den Kihlkor- der Kammer 7 angeordnet ist. In der zweiten Kammer 9,
per aufweist, angeordnet, sodass zwischen der Platte die durch den zweiten in sich geschlossenen Geh&use-
und der Wandflache ein sich in Richtung des Luftstroms abschnitt 5 definiert ist, ist ein handelsliblicher PC mit
verjiingender Kammerabschnitt definiert wird. Mitdieser 20 eigenem Gehause angeordnet, der als Steuereinheit 13
Platte kénnen die Strémungsverhaltnisse der entstehen- des Monitorsystems 1 dient.
den Warmluft in besonderer Weise gesteuert werden. [0024] Die beiden Gehauseabschnitte 3 und 5 sind
Durch die besondere Anordnung mit dem sich verjun- derart zueinander beabstandet angeordnet, das zwi-
genden Kammerabschnitt erhéht sich die Strdmungsge- schen einer Wandflache 8 der ersten Kammer 7. und
schwindigkeit durch den Venturi-Effekt. 25  einer gegenuberliegenden Wandflédche 10 der zweiten
[0017] Vorteilhafterweise ist mindestens eine der Au- Kammer 9 ein Luftungskanal 15 definiert wird. Der LUf-
Benflachen des Gehauses als durchsichtige Platte aus- tungskanal 15 ist liber eine Eintrittséffnung 17 sowie Uber
gebildet. Damit kdnnen in den Gehauseabschnitten An- eine Austrittséffnung 19, die jeweils in dem Gehéause 2
zeigevorrichtungen wie zum Beispiel Flachbildschirme ausgebildet sind, mit dem AuBenbereich verbunden. Die
(LCD, Plasma, TFT etc.) angeordnet sein. Die durchsich- 30  Eintritts- bzw. Austrittséffnungen 17 und 19 kénnen sich
tige Platte selbst kann aus jedem beliebigen durchsich- seitlich oder an der Ober- und Unterseite des Gehauses
tigen Material sein, wie z.B. Glas, Plexiglas oder derglei- 2 befinden.
chen. [0025] Dieden Liftungskanal 15 definierenden Wand-
[0018] Erfindungsgeman wird auch ein Monitorsystem flachen 8, 10 weisen in der dargestellten bevorzugten
fur den Outdoor-Bereich bereitgestellt, wobei das Moni- 35 Ausflihrungsform der vorliegenden Erfindung jeweils ei-
torsystem neben dem oben beschriebenen Gehause in nen Kilhlkérper 21, 23 auf. Dabei erstreckt sich der erste
der ersten Kammer einen Flachbildschirm sowie in der Klhlkbrper 21 Uber nahezu die gesamte dem Llftungs-
zweiten Kammer eine Steuereinheit aufweist. Die Steu- kanal 15 zugewandte Wandfl&che 8 des ersten Gehau-
ereinheit kann als handelslblicher PC ausgebildet sein. seabschnitts 3. Der zweite Kihlkdrper 23 ist im oberen
Die Technologie des Flachbildschirms kann dabei frei 40 Bereich der Wandflache 10 des zweiten Gehauseab-
gewahlt werden, z.B. LCD, OLED oder Plasma. schnitts 5 angeordnet und von der Flache her wesentlich
[0019] Mit besonderem Vorteil ist der Flachbildschirm kleiner als der erste Kihlkdrper 21.
in der ersten Kammer derart angeordnet, dass zu beiden [0026] Eine wesentliche Eigenschaft der Kihlkérper
Seiten des Flachbildschirms jeweils ein Hohlraum aus- 21, 23 ist ihre Warmeleitfahigkeit. Sie sind deshalb aus
gebildet ist. Durch diese Hohlraume strémt der zirkulie- 45 einem sehr gut Wérme leitenden Material ausgebildet,
rende Luftstrom und sorgt somit fir eine Warmeabfuhr beispielsweise einer Aluminiumgusslegierung. Darliber
des Flachbildschirms. hinaus ist flir eine optimale Warmetauschfunktion erfor-
[0020] Bevorzugter Weise ist in der zweiten Kammer derlich, dass die Kilhlkérper 21, 23 eine méglichst groBe
des Monitorsystems fiir den Outdoor-Bereich ein Com- Flache aufweisen. Dies wird in der bevorzugten Ausflh-
puter mit integriertem Lufter angeordnet, der eine Luft- 50 rungsform der vorliegenden Erfindung durch eine Viel-
zirkulation in der zweiten Kammer hervorruft. Der Com- zahl von Kuhlrippen erreicht, die so ausgebildet sind,
puter kann dabei ein handelsiblicher PC mit Standard- dass sie in Richtung der entsprechenden Luftstréme ge-
gehause sein, in dem ein eigener Lifter flr die Zirkulation neigt sind. Dies hat den besonderen Vorteil, dass die
der Luft sorgt. Das Gehéuse des Computers kann dabei durch die Kihlrippen entstehenden Luftverwirbelungen
mit geeigneten Luftungsschlitzen oder -léchern ausge- 55 inder hier geschilderten Form relativ gro3 sind und des-
bildet sein, die flr eine Zirkulation des Luftstroms in der halb flr eine Zirkulation der Luftstrdme im Bereich der
gesamten Kammer sorgen. Kuhlrippen sorgen, ohne den Luftstrom zu stark zu brem-
[0021] Weitere Einzelheiten, Merkmale und Vorteile sen. Durch die besondere Form und Neigung der Kuhl-
3
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rippen wird folglich die Warmeableitung erhéht. Selbst-
versténdlich sind auch andere Formen von Kihlkdrpern
und Kihlrippen méglich.

bzw. des Monitorsystems 1 beschrieben. In den beiden
in sich geschlossenen Gehauseabschnitten 3 und 5, die
die Kammern 7 und 9 definieren, zirkulieren zwei unab-

[0027] Wie aus Fig. 1 ersichtlich, ist ebenfalls in dem héngige Warmluftstrdme. Der erste Warmluftstrom um
ersten geschlossenen Gehduseabschnitt 3 ein Lifter25, 5 das LCD-Panel 11 herum nimmt die Verlustleistung des
z.B. ein Walzenlifter, angeordnet. Der Llfter 25 erzeugt LCD-Panels 11 auf, die je nach GriBe des Panels 11 ca.
einen Luftstrom innerhalb der Kammer 7 entlang des er- 100-500 W betragt. Die Verlustleistung des PCs 13 im
sten Kihlkérpers 21. In &hnlicher Weise erzeugt der Lif- zweiten Geh&useabschnitt 5 einschlielich der Strom-
ter 27, der in der Kammer 9 angeordnet ist und als Axi- versorgung des Bildschirms ist dagegen erheblich gerin-
allifter ausgebildetist, einen Luftstrom, derinnerhaloder 70 ger, in einem Bereich von zwischen 50 und 100 W. Des-
Kammer 9 am zweiten Kiihlkérper 23 vorbei zirkuliert. In halb ist auch die Flache des zweiten Kilhlkérpers 23 im
derin Fig. 1 gezeigten Ausfiihrungsform ist der Lufter 27 Vergleich zur Flache des ersten Klihlkérpers 21 wesent-
innerhalb des Gehauses der Steuereinheit 13 angeord- lich kleiner. Die beiden in den jeweiligen Kammern 7 und
net. Der zirkulierende Luftstrom innerhalb der zweiten 9 zirkulierenden Luftstréme geben ihre Warme jeweils
Kammer 9 ist durch gestrichelte Pfeile gekennzeichnet. 75 an die Klhlkérper 21 bzw. 23 ab. Der durch den Lifter
Er verlauft durch das Geh&use der Steuereinheit 13 29 beschleunigte Kihlluftstrom im Liftungskanal 15, der
durch eine Offnung in dem Geh&use der Steuereinheit in Fig. 1 durch gepunktete Pfeile gekennzeichnet ist,
13 am Kuhlkérper 23 entlang, anschlieBend in den Zwi- nimmt die von den beiden Kiihlkérpern 21 und 23 nach
schenraum zwischen der AuBenwandflache des zweiten innen transportierte Warme Uber die innen liegenden
Gehéuseabschnittes 5 und dem Gehéause des Steuer- 20 Kuhlrippen auf, erwérmt sich dabei entsprechend und
einheit 13, um Uber geeignete Offnungen wieder in das tritt dort aus dem Geh&use 2 wieder aus.
Gehéuse der Steuereinheit 13 einzutreten. [0032] Samtliche Lifter 25, 27, 29 sind temperaturge-
[0028] In dem Luftungskanal 15 ist an einer Seite ein regelt und ihre Forderleistung hangt damit von den zu
Lifter 29 vorhanden, der z.B. ebenfalls als Walzenllfter transportierenden Wéarmeluftstrémen ab, die in den Ka-
ausgebildet ist. Er ist dazu eingerichtet, die Umgebungs- 25 nalen bzw. Kammern verlaufen. Die als Walzenlufter
luft auBerhalb des Gehéuses 2 Uber die Eintrittséffnun- ausgebildeten Lifter haben einen Durchsatz von bis zu
gen 17 einzusaugen und dem Luftstrom im Liftungska- 3.000 m3/h.
nal 15 eine solche Richtung und FlieBgeschwindigkeit [0033] Die Platte 31, die zwischen dem ersten Kihl-
zu geben, dass er bei der Austrittséffnung 19 wieder aus kérper 21 und der Ruckseite des LCD-Panels 11 ange-
dem Gehéduse 2 austritt. 30 ordnet ist, hat auch noch folgenden Effekt: Da die Moni-
[0029] In der Kammer 7 ist neben dem LCD-Panel 11 toranordnung auch bei sehr niedrigen Temperaturen, bis
und dem Lifter 25 auch eine Platte 31 schrdg zum ersten zu -35°C, stérungsfrei funktionieren soll, muss verhindert
Kihlkérper 21 und damit der Wandfldche 8 der Kammer werden, dass das groBflachige LCD-Panel 11 beschlagt.
7 angeordnet. Dadurch wird ein sich verjlingender Kam- Durch die Platte 31 wird u.a. daflir gesorgt, dass der Luft-
merabschnitt 33 definiert, durch den der durch das LCD- 35 strom um das LCD-Panel 11 herum méglichst gleichma-
Panel 11 erwarmte Luftstrom von dem Lifter 25 gelenkt Big ist. Um bei sehr niedrigen Temperaturen ein Einfrie-
stréomt. Durch die sich verjingende Form des Kammer- ren zu verhindern, kann die Steuereinrichtung 13 dazu
abschnitts 33 wird der Luftstrom durch den Venturi-Effekt eingerichtet sein, beispielsweise nur die Hintergrundbe-
in Richtung des enger werdenden Endes beschleunigt, leuchtung des Panels 11 anzusteuern.
obwohl die gewlinschten Verwirbelungen an den Kiihl- 40 [0034] Durch die Steuerung der Luftstréme Uber Lifter
rippen des ersten Kihlkdrpers 21 dem zu einem gewis- bei der bevorzugten Ausfiihrungsform der vorliegenden
sen MaBe entgegenwirken. Erfindung ist es méglich, dass die erfindungsgeméBe
[0030] Eine durchsichtige Platte 35 bildet die AuBen- Monitoranordnung 1 beliebig im Raum angeordnet wer-
wandfléche des ersten Gehauseabschnitts 3. Die durch- den kann und vollstandig drehbar gelagert sein kann. Es
sichtige Platte 35 ist vorzugsweise aus bruchsicherem 45 st ebenfalls mdglich, auf beiden Seiten der Monitoran-
Glas oder glaséhnlichem Kunststoff wie beispielsweise ordnung 1 jeweils ein LCD-Panel 11 anzuordnen, wobei
Polymethylmethacrylat oder dergleichen ausgefiihrt, um zu beachten ist, dass der zweite Kihlkérper 23 dann in
die elektrischen oder elektronischen Gerate vor Zersto- entsprechender GréBe gewahlt sein muss, um die gré-
rung zu schiitzen. Das LCD-Panelistinnerhalb der Kam- Bere Verlustleistung des zweiten Panels zu kompensie-
mer 7 zusammen mit der Platte 31 und dem Lufter 25 50 ren. Darliber hinaus ist es auch méglich, statt eines han-
derart angeordnet, dass ein gleichméaBiger Luftstrom an delsiiblichen PCs 13 eine Steuereinheit zu verwenden,
den langen Seitenflachen des LCD-Panels entlang je- die von einem kleinen, tragbaren Computer stammt. Da-
weils auf beiden Seiten entsteht. Dadurch wird die War- mit |&sst sich Platz sparen und die abzufihrende War-
me des LCD-Panels abtransportiert und mit Hilfe des Lif- meleistung der Steuereinheit 13 auf weniger als 20 W
ters 25 in den sich verjiingenden Kammerabschnitt 33 55 absenken, weshalb man gegebenenfalls auch vollstén-
gelenkt. dig auf den zweiten Kithlkdérper 23 verzichten kann.
[0031] Im Folgenden wird die Wirkungsweise der War- [0035] Esistanzumerken, dass das Netzteil des LCD-
metauschfunktion des erfindungsgemanBen Gehéuses 2 Panels 11 in der bevorzugten Ausfiihrungsform der vor-
q
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liegenden Erfindung in Fig. 1 nicht dargestellt ist. Es be- 6. Gehause (2) nach einem der Anspriiche 3 bis 5, da-

findet sich neben der Steuereinheit 13 innerhalb des durch gekennzeichnet, dass der oder jeder Lifter

zweiten Gehauseabschnitts 5. Wie bereits erwéhnt, wird (25, 27, 29) temperaturgeregelt ist.

seine Verlustleistung ebenfalls Uber den in der zweiten

Kammer 9 zirkulierenden Luftstrom zum zweiten Kihl- 5 7. Geh&use (2) nach einem der vorhergehenden An-

kérper 23 gefihrt. spriche, dadurch gekennzeichnet, dass der oder

[0036] Damit wurde ein Monitorsystem geschaffen, jeder Kuhlkérper (21, 23) eine Mehrzahl von Kihl-

das einfach aufgebaut ist, im Freien einsetzbar ist und rippen aufweist, die in Richtung des jeweiligen Luft-

beidem aufgrund der Anordnung der Kithlkérper und des stroms geneigt sind.

Liftungskanals im Inneren des Gehauses keinerlei Be- 10

eintrachtigung der Kihlwirkung von auBen stattfinden 8. Gehause (2) nach einem der vorhergehenden An-

kann. spriche, dadurch gekennzeichnet, dass der oder

Gleichzeitig ist es méglich, die gesamte entstehende jeder Kihlkérper (21, 23) als Formteil aus einer ge-

Wérmeleistung liber zwei voneinander getrennte Kreis- pressten Aluminiumlegierung ausgebildet ist.

laufe abzuftihren. 15

9. Gehéduse (2) nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass in derer-

Patentanspriiche sten Kammer (7) eine Platte (31) schrég zu der

Wandflache (8), die den Kiihlkdrper (21) aufweist,

1. Gehause (2) mit zwei in sich geschlossenen Geh&u- 20 angeordnet ist, sodass zwischen der Platte (31) und
seabschnitten (3, 5), von denen jeder eine Kammer der Wandflache (8) ein sich in Richtung des Luft-
(7, 9) definiert, die zur Aufnahme von elektrischen stroms verjingender Kammerabschnitt (33) definiert
oder elektronischen Geréten (11, 13) geeignet ist, wird.
wobei die Gehduseabschnitte (3, 5) beabstandet zu-
einander angeordnet sind, sodass zwischen einer 25 10. Geh&use (2) nach einem der vorhergehenden An-
Wandflache (8) des ersten Gehauseabschnittes (3) spriche, dadurch gekennzeichnet, dass minde-
und einer gegeniiberliegenden Wandflache (10) des stens eine AuBenflache des Geh&uses (2) als durch-
zweiten Gehéauseabschnittes (5) ein Liiftungskanal sichtige Platte (35) ausgebildet ist.

(15) definiert wird, der Uber mindestens eine Ein-
trittséffnung (17) zur Zufihrung kihler Luft sowie 30 11. Monitorsystem (1) flir den Outdoor-Bereich, mit ei-
mindestens eine Austrittséffnung (19) zur Abgabe nem Gehéuse (2) nach einem der Anspriiche 1 bis
erwarmter Luft mit der Umgebungverbundenist, wo- 10, wobei das Monitorsystem in der ersten Kammer
bei mindestens eine der den Liftungskanal (15) de- (7) einen Flachbildschirm (11) sowie in der zweiten
finierenden Wandflachen (8, 10) einen Kuhlkérper Kammer (9) eine Steuereinheit (13) aufweist.
(21, 23) aus Warme leitendem Material aufweist. 35

12. Monitorsystem (1) fiir den Outdoor-Bereich nach An-

2. Gehause (2) nach Anspruch 1, dadurch gekenn- spruch 11, wobei der Flachbildschirm (11) in der er-
zeichnet, dass in beiden Wandflachen (8, 10) je- sten Kammer (7) derart angeordnet ist, dass zu bei-
weils mindestens ein Kihlkérper (21, 23) angeord- den Seiten des Flachbildschirms jeweils ein Hohl-
net ist. 40 raum ausgebildet ist.

3. Gehause (2) nach Anspruch 1 oder 2, dadurch ge- 13. Monitorsystem (1) fiir den Outdoor-Bereich nach An-
kennzeichnet, dass in der ersten und/oder zweiten spruch 11 oder 12, wobei in der zweiten Kammer (9)
Kammer (7, 9) ein Lifter (25, 27) angeordnet ist, der ein Computer mit integriertem Lifter (27) angeord-
geeignet ist, einen zirkulierenden Luftstrom inner- 45 net ist, der eine Luftzirkulation in der zweiten Kam-
halb der Kammer (7, 9) zu erzeugen. mer (9) hervorruft.

4. Gehause (2) nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass in dem
Laftungskanal (15) mindestens ein Lifter (29) ange- 50
ordnet ist, der geeignet ist, einen Luftstrom von der
Eintrittsdffnung (17) in Richtung der Austrittséffnung
(19) zu lenken.

5. Gehause (2) nach Anspruch 3 oder 4, dadurch ge- 55
kennzeichnet, dass der oder jeder Lifter (25, 27,

29) als Walzenlifter ausgebildet ist.
5
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Description

Technical Field

is equipped with a cooling element comprising a plurality
of cooling fins which are encircled by an air stream gen-
erated by an external fan.

[0006] GB 2,402 205 A and WO 2005/079 1299 A1
[0001] Exemplary embodiments generally relate to 5 disclose other thermal control systems of this kind for
heating/cooling systems for electronic displays. cooling an electronic display unit.
Background of the Art Summary of the Exemplary Embodiments
[0002] Electronic displays are typically used in indoor, 7¢ [0007] Itis an objectof the present invention to provide
temperature-controlled environments. Although the tem- athermal control system and a method for thermally con-
perature surrounding the display might be relatively sta- trolling a display stack of an electronic display with an
ble (near room temperature), the components of the dis- enhanced cooling/heating efficiency. This object is
play may generate a large amount of heat. If not properly solved by a system according to the patent claim 1 and
removed, this heat could damage the display or shorten 75 by a method according to the patent claim 6. Exemplary
its lifetime. Conductive and convective heat transfer sys- embodiments may contain one or more of the thermal
tems have traditionally been used to remove heat from control features disclosed herein as far as covered by
the electronic components in a display through as many the claims. A plurality of thermal control features are dis-
sidewalls of the display as possible. While such heat closed and these features may be utilized alone or in any
transfer systems have enjoyed a measure of successin 20 combination. The precise combination of features would
the past, today’s electronic displays require even greater depend upon the particular cooling/heating needs of the
cooling (and in same case heating) capabilities. display at issue, which would depend upon the type of
[0003] Modem electronic displays are now being used display, size of the display, and its particular environ-
in outdoor environments as well as other situations where ment. The thermal control system may be practiced with
the surrounding temperature may extend above and be- 25 any form of electronic display, including but not limited
low room temperature. In addition to heat transfer from to: LCD, light emitting diode (LED), organic light emitting
the surrounding air, radiative heat transfer from the sun diode (OLED), field emitting display (FED), cathode ray
through a display surface may also become a major fac- tube (CRT), plasma, and projection displays. An exem-
tor. In some applications and locations, 200 Watts or plary embodiment would be practiced with LCD displays.
more of power through such a display surfaceiscommon. 3¢ [0008] The invention relates to an isolated gas coocling
Furthermore, the market is demanding larger and bright- system. The gas cooling system is a closed loop which
er, sometimes high definition displays. With increased includes a first gas chamber comprising a transparent
electronic display size more heat will be absorbed from anterior plate and a second gas chamber comprising a
the sun and more heat will be transmitted into the dis- cooling plenum. The first gas chamber is anterior to and
plays. To compete with the ambient light from the sunas 35 coextensive with the viewable face of the electronic dis-
well as reflections off surrounding surfaces, displays play. The transparent anterior plate may be set forward
must produce more light, which also typically results in of the electronic display surface, defining the, depth of
more heat generated by the display and/or its backlight the first gas chamber. A cooling chamber fan, or equiv-
assembly. alent means, is located within the cooling plenum and is
[0004] Further, in some applications the temperature 40 used to propel gas around the isolated gas cooling cham-
may drop well below room temperature. Some compo- ber loop. As the gas traverses the first gas chamber it
nents of an electronic display may malfunction or may contacts the electronic display surface, absorbing heat
be permanently destroyed by exposure to such low tem- from the display surface. Because the gas and the rele-
peratures. For example, the performance of the liquid vant surfaces of the first gas chamber are transparent,
crystal material in a liquid crystal display (LCD) may be 45 the image quality remains excellent. After the gas has
effected by low temperatures. traversed the transparent first gas chamber, the gas may
[0005] The US 5,991,153 discloses an electronic dis- be directed into the rear cooling plenum where it is
play unit comprising athermal control system for adisplay cooled.
stack of the electronic display unit having a display sur- [0009] Another thermal feature may utilize the isolated
face and a backlight assembly. The casing of the elec- 50 gas system as a heating device, either instead of or in
tronic display unitforms a closed loop gas cooling system addition to its cooling abilities. An isolated gas heating
consisting of a first gas chamber arranged in front of the system would also be a closed loop system with a first
display surface and a second gas chamber being in fluid gas chamber anterior to the display surface and a second
contact with the first gas chamber and being arranged chamber comprising a heating plenum or cocling/heating
behind the backlight assembly. The second gaschamber 55 plenum. Heating elements may be placed within the ple-
is separated from the backlight assembly by a partition num in order to heat the gas within the second chamber.
wall. In order to enhance the cooling effect of the thermal As the gas is forced into the first chamber it may transfer
control system the rear wall of the second gas chamber its heat to the display surface. The gas may then return

2

SEC et al. v. MRI
SEC Exhibit 1031.0510
IPR2023-00254



3 EP 2 225 603 B1 4

to the plenum for another heating cycle. The plenum may
function as a cooling plenum only, heating plenum only,
or a combination heating/cooling plenum; all depending
upon the particular display and its particular operating

FIGURE 1 is a perspective view of an exemplary
arrangement in conjunction with an exemplary elec-
tronic display.

FIGURE 2 is an exploded perspective view of an

environment. 5 exemplary embodiment showing components of the
[0010] Some embodiments may place electronic com- isolated gas cooling system.
ponents used to operate the electronic display within the FIGURE 3 is top plan view of an exemplary embod-
plenum of the isolated gas chamber. The electronic com- iment of the cooling chamber.
ponents may include, but are not limited to: transformers, FIGURE 4 is a front perspective view of an embod-
circuit boards, processors, resistors, capacitors, batter- 10 iment of the isolated cooling chamber, particularly
ies, motors, power supplies, illumination devices, wiring the transparent anterior surface of first gas chamber.
and wiring harnesses, and switches. If the plenum is be- FIGURE 5 is a rear perspective view of an embodi-
ing utilized as a cooling plenum, the cool gas within the ment of the isolated cooling chamber, showing op-
plenum can further aid in the cooling of the electronic tional electrical components placed in the plenum.
components, which will naturally generate heat during 75 FIGURE 6 is a rear perspective view of an embodi-
operation. Further, if the plenum is being utilized as a ment of the isolated cooling chamber showing sur-
source of heat for the display, the natural heat from the face features that may be included on the plenum
electronic components can also heat the gas in the ple- FIGURE 7 is a top plan view of an exemplary em-
num, reducing the amount of energy which needs to be bodiment of the cooling chamber showing surface
applied to the heating elements. 20 features that may be included on the plenum.
[0011] Alinear polarizer may be used in some embod- FIGURE 8 is a front perspective view of an embod-
iments to further reduce the solar loading on the elec- iment of the isolated cooling chamber with included
tronic display. This polarizer can be used in combination thermoelectric modules.
with the isolated gas chamber, or may simply be placed FIGURE 9 is a top plan view of an exemplary em-
anterior to the electronic display with an insulating gap 25 bodiment of the cooling chamber with included ther-
between the polarizer and the display. The insulating gap moelectric modules.
reduces the amount of heat that is transferred between FIGURE 10 is an exploded perspective view of an
the polarizer and the display. exemplary embodiment showing components of the
[0012] The electronic displays suitable for the inven- isolated gas cooling system.
tion, such as LCDs for example, require a backlight as- 30 FIGURE 11 is a top plan view of an exemplary em-
sembly to produce an image upon the display surface. bodiment of the heating chamber.
The backlight assemblies are typically a large source of FIGURE 12 is a rear perspective view of an embod-
heatforthe display. Thus, some embodiments may utilize iment of the heating chamber, showing optional elec-
a constricted convection system to cool the backlight unit trical components and heating elements.
for the display. The constricted convection system may 35 FIGURES 13 and 14 are cross-sectional views of
comprise a constricted convection plate which is placed exemplary embodiments for utilizing a linear polar-
in close proximity to the backlight assembly in order to izer with the isolated gas system.
define a gap. Gas is forced through the gap in order to FIGURES 15A and 15B are side views of examples
facilitate more efficient cooling of the backlight assembly. of a constricted convection cooling system with a
In some embodiments a wall of the plenum may consti- 40 constricted convection plate.
tute the constricted convection plate. FIGURE 16 is a top plan view of an exemplary em-
[0013] Some examples may also utilize an air curtain bodiment where the cooling plenum is utilized as the
device which forces air (either warm or cold) over the constricted convection plate.
exterior surface of the display assembly. FIGURES 17A-17C are cross-sectional views of em-
[0014] Finally, some examples may use a fluid assem- 45 bodiments where the cooling plenum is utilized as
bly which contacts a fluid against the display surface in the constricted convection plate.
order to cool it. The fluid may be a substantially clear
form of coolant fluid which is pumped through an anterior Detailed Description
cavity which includes the display surface.
50 [0016] Itisto be understood that the disclosed embod-
Brief Description of the Drawings iments include thermally controlling displays including,
but not limited to LCDs. For simple explanation purposes,
[0015] A better understanding of the exemplary em- embodiments may be described with respect to the com-
bodiments will be obtained from areading of the following ponents for LCD displays. By way of example and not by
detailed description and the accompanying drawings 55 way of limitation, similar arrangements may be used in
wherein identical reference characters refer to identical conjunctionwithdisplays selected from among LCD, light
parts and in which: emitting diode (LED), organic light emitting diode
(OLED), field emitting display (FED), cathode ray tube
3
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(CRT), plasma, and projection displays. Furthermare,
similar arrangements may be used with displays other
types including those not yet discovered. In particular, it
is contemplated that similar arrangements may be well

that the gas within the isolated gas cooling chamber 20
is isolated from external air in the housing of the display.
Because the first gas chamber 30 is positioned in front
of the electronic display surface 85, the gas should be

suited for use with full color, flat panel OLED displays. 5 substantially free of dust or other contaminates that might
Further, itis particularly contemplated that embodiments negatively affect the display image. An optionalfilter (not
may be used with relatively large, high definition LCD shown) may be utilized to assist in preventing contami-
displays. While the embodiments described herein are nates and dust from entering the first gas chamber 30.
well suited for outdoor environments, they may also be [0022] Theisolated gas may be almostany transparent
appropriate for indoor applications (e.g:, factory environ- 70 gas, for example, normal air, nitrogen, helium, or any
ments, coolers/freezers, etc.) where thermal stability of other transparent gas. The gas is preferably colorless so
the display may be at risk. as not to affect the image quality.
[0023] In the closed loop configuration shown in Fig.

Isolated Gas Cooling System 3, the first gas chamber 30 is in gaseous communication

15 with the second gas chamber 40. A cooling chamber fan
[0017] As shown in FIGURE 1, when the display 10 is 50 is provided within the cooling plenum 45 and utilized
exposed to outdoor elements, the temperatures inside to propel gas around the isolated gas cooling chamber
the display 10 may vary greatly without some kind of cool- 20. The first gas chamber 30 includes at least one front
ing device. As such, the display 10 may not function prop- glass 90 mounted in front of an electronic display surface
erly or may have a greatly reduced life span. Direct sun- 20 85,
light is especially problematic in causing increases in the [0024] Referring to FIGURE 4, the front plate 90 may
internal temperature of the display 10. be set forward from the electronic display surface 85 by
[0018] In Figure 1, the display area of the electronic spacing members 100. The spacing members 100 define
display shown includes a narrow gas chamber that is the depth of the narrow channel passing in front of the
anterior to and coextensive with the electronic display 25 electronic display surface 85. The spacing members 100
surface. The display shown is also equipped with an op- may be independent or alternatively may be integral with
tional air curtain device 114. The air curtain device 114 some other companent of the device (e.g., integral with
is discussed in detail below. Optionally, the display may the front plate 90). The electronic display surface 85, the
have a reflection shield 119, to mitigate reflection of the spacing members 100, and the transparent front plate
sunlight on the display surface. Additionally, in outdoor 30 90 define a first gas chamber 30. The chamber 30 is in
environments, housing 70 is preferably a color which re- gaseous communication with plenum 45 through en-
flects sunlight. trance opening 110 and exit opening 120.
[0019] As shown in FIGURE 2, an exemplary embod- [0025] As shown in Fig. 3, a posterior surface of the
iment of the electronic display 10 includes an isolated first gas chamber 30 preferably comprises the electronic
gas cooling chamber 20 contained within a display hous- 35 display surface 85 of the display stack 80. As the isolated
ing 70. A transparent first gas chamber is defined by gas in the first gas chamber 30 traverses the display it
spacers 100 and transparent front plate 90. A second contacts the electronic display surface 85. Contacting
transparent front plate 130 may be laminated to front the cooling gas directly to the electronic display surface
plate 90 to help prevent breakage of front plate 90 and 85 enhances the convective heat transfer away from the
protect the interior of the display. Cooling chamber 20 40  electronicdisplay surface 85. In exemplary embodiments
surrounds a display stack 80 and associated backlight the electronic display surface 85 comprises the posterior
assembly 140. surface of the first gas chamber 30. Accordingly, the term
[0020] The display 10 includes means for cooling gas "electronic display surface" refers to the front surface of
contained within the second gas chamber. These means atypical electronic display (in the absence of the embod-
include one or more fans 60 which may be positioned at 45 iments disclosed herein).
the base of the display housing 70. The fans 60 ingest [0026] In an exemplary embodiment, the electronic
cool air and force the cooler ingested air over at least display surface 85, front plate 90, and optional second
one external surface of a posterior cooling plenum 45. If front plate 130 may be comprised of a glass substrate.
desired, an air conditioner (not shown) may also be uti- However, neither display surface 85, nor transparent
lized to cool the air which contacts the external surface 50 front plate 90, nor optional second transparent front plate
of plenum 45. Alternatively, thefans 60 may simply ingest 130 need necessarily be glass. Thus, the term "glass"
ambient air. may be used herein interchangeably with the term plate,
[0021] Referringto FIGURE 3, embodiments of the iso- but a glass material is by no means required. Further,
lated gas cooling chamber 20 comprise closed loop electronic display surface 85 does not have to comprise
which includes a first gas chamber 30 and a second gas 55 the posterior surface wall of the front gas compartment
chamber 40. The first gas chamber includes a transpar- 30. An additional plate may be used. However, by utilizing
ent plate 90. The second gas chamber comprises a cool- the electronic display surface 85 as the posterior surface
ing plenum 45. The term "isclated gas" refers to the fact wall of the gas compartment 30, there may be fewer sur-
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faces to im pact the visible light traveling through the
display. Furthermore, the device will be lighter and
cheaper to manufacturer.

[0027] Although the embodiment shown utilizes the
electronic display surface 85, certain modifications
and/or coatings (e.g., anti-reflective coatings) may be
added to the electronic display surface 85, or to other
components of the system in order to accommodate the
coolant gas or to improve the optical performance of the

tem is used to heat the display, the electronic compo-
nents can assist in heating the isolated gas.)

[0031] Referringnowto FIGURES6and 7, various sur-
face features 150 may be added to improve heat dissi-
pation from the plenum 45. These surface features 150
provide more surface area to radiate heat away from the
gas within the second gas chamber 40. These features
150 may be positioned at numerous locations on the sur-
face of the plenum 45.

device. In the embodiment shown, the electronicdisplay 70 [0032] Referring nowto FIGURES 8and 9, one or more
surface 85 may be the front glass plate of a liquid crystal thermoelectric modules 160 may be positioned on at
display (LCD) stack. However, almost any display sur- least one surface of the plenum 45 to further cool the gas
face may be suitable for similar arrangements of the contained in the second gas chamber 40. The thermoe-
present cooling system. Although not required, it is pref- lectric modules 160 may be used independently or in
erable to allow the cooling gas in the first gas chamber 75  conjunction with surface features 150. Alternatively, ther-
30 to contact the electronic display surface 85 directly. moelectric modules 160 may be used to heat the gas in
In this way, the convective transfer of heat from the dis- the plenum if the isolated gas system is utilized to heat
play components to the circulating gas willbe maximized. a display in a cold environment.
[0028] Referring to Fig. 4, the front plate 90 of the first [0033] FIGURE 10 shows an exemplary, method for
gas chamber 30 is transparent and is positioned anterior 20 removing heat in the gas contained in the rear plenum
to the electronic display surface 85. The arrows shown 45. Fan 60 is positioned to ingest air and blow that air
represent the movement of the isolated gas through the across the anterior and paosterior surfaces of the plenum
first gas chamber 30. As shown, the isolated gas travers- 45, Again, fan 60 may ingest air conditioned air into the
es the first gas chamber 30 in a horizontal direction. Al- display housing 70 or may simply ingest ambient sur-
though cooling system 20 may be designed to move the 25 rounding air. Furthermore, in this configuration, fan 60
gas in either a horizontal or a vertical direction, it is pref- may also force air past the heat generating components
erable to propel the gas in a horizontal direction. In this of the electronic display (e.g., the display stack 80 and
way, if dust or contaminates do enter the first gas cham- the backlight assembly 140) to further improve the ability
ber 30, they will tend to fall to the bottom of chamber 30 to cool the entire display. It should be noted that this
outside of the viewable area of the display. The system 30 embodiment can be combined with the constricted con-
may move air left to right, or alternatively, right to left. vection cooling method discussed in detail below. The
After the gas traverses the first gas chamber 30 it exits heated exhaust air may exit through one or more aper-
through exit opening 120. Exit opening 120 defines the tures 179 located on the display housing 70.
entrance junction into the rear cooling plenum 45.
[0029] FIGURE 5 shows a schematic of the rear cool- 35 Isolated Gas Heating System
ing plenum (illustrated as transparent for explanation).
One or more fans 50 within the plenum provide the force [0034] As mentioned above, the isolated gas system
necessary to move the isolated gas through the isolated can be utilized to also heat the electronic display. Refer-
gas cooling chamber. Whereas the first gas chamber 30 ring to FIGURES 11 and 12, heating elements 220 may
was designed to collect heat from the surface 85 of the 40 belocated within the second gas chamber40 and operate
display, the second gas chamber 40 is designed to ex- to warm the gas as it passes through the second gas
tract the heat from the gas and remove the heat from the chamber 40. These heating elements can be any one of
cooling chamber 20. The second chamber 40 may have the many commonly available heating elements or ther-
various contours and features to accommodate the in- moelectric modules. Many times, these elements are
ternal structures within a given electronic display appli- 45 simply a material which contains a high electrical resist-
cation. ance, and thus generates heat when current flows
[0030] If desired, various electronic components 200 through it. The heating elements can be, but are not lim-
can be placed anywhere throughout the second gas ited to, any ane of the following: nichrome wire or ribbon,
chamber 40. The electronic components 200 may in- screen printed metal/ceramic tracks deposited on ceram-
clude, but are not limited to: transformers, circuit boards, 5¢ ic insulated metal (generally steel) plates, CalRod (typi-
processors, resistors, capacitors, batteries, motors, pow- cally a fine coil of nichrome wire in a ceramic binder,
er supplies, illumination devices, wiring and wiring har- sealed inside a tough metal shell), heat lamp, and Pos-
nesses, and switches. These components can be mount- itive Thermal Coefficient (PTC) of resistance ceramic.
ed directly on the walls of the chamber or supported on [0035] As discussed above, the plenum 45 may con-
rods or posts. Thus, the cooling plenum can be designed 55 tain electrical components 200 which power and control
to not only extract heat from the first gas chamber 30 but the electronic display. The electrical components may be
also to cool these various electronic components 200. any one of the following: transformers, microprocessors,
(Additionally, as discussed below, if the isolated gas sys- printed circuit boards, power supplies, resistors, capac-
5
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itors, motors, wiring harnesses, and connectors. The
electrical connections for the electrical components 200
may pass through a wall of the plenum 45. The electrical

204. In other embodiments, the anti-reflective coating
may only be applied to at least one of the first, second,
third, or fourth surface 202, 208, 209, and 204, respec-

components 200 can be located anywhere within the ple- tively.
num 45. The electrical components 200 may be mounted 5 [0039] FIGURE 14 is a cross-sectional view of another
on the posterior or anterior surface of the plenum and exemplary embodiment of the front glass unit 206. In the
may be mounted directly on the surface of the plenum or arrangement shown, the front glass unit 206 comprises
may be suspended by mounting posts so that gas may asecond front plate 130, a layer of index matched optical
pass all arcund the component. adhesive 201, a linear polarizer 400, and a firstfront plate
[0036] Whilethedisplayis operational,theisolatedgas 7¢ 90. The linear polarizer 400 may be bonded to at least
cooling system may run continuously. However, if de- one of the first, second, third or fourth surfaces 202, 208,
sired, a temperature sensor (not shown) and a switch 209, and 204, respectively. Again, anti-reflective layers
(not shown) may be incorporated within the electronic may be applied to at least one of the first, second, third
display. Thus, a thermostat may be used to detect when or fourth surfaces 202, 208, 209, and 204, respectively.
temperatures have reached a predetermined threshold 75 The linear polarizer 400 may be aligned with the front
value and the isolated gas system may be selectively polarizer 209 found in the LCD stack 85. The inclusion
engaged when the temperature in the display reaches a of a linear polarizer 400 in the front glass unit 206, further
predetermined value. Predetermined temperature decreases the solar load on the display stack 80. The
thresholds may be selected and the system may be con- reduction in solar loading may significantly reduce the
figured to heat, cool, or both heat and cool the display to 20 internal temperature of the electronic display. The linear
advantageously keep the display within an acceptable polarizer 400 may also cause a reduction in specular
temperature range. reflection of the front glass unit 206 and the display stack
80. As discussed above, in combination with the isolated
Linear Polarizer with Optional Insulator Gap gas system, the insulator gap 301 comprises the first gas
25 chamber 30. Again, it should be noted that the display
[0037] FIGURE 13 s a cross-sectional view of another stack 80 may be an LCD stack, but it can also be any
exemplary embodiment for another thermal control fea- other type of electronic display.
ture. In the arrangement shown, the front plate 90 and a [0040] It should also be noted that the second front
second front plate 130 may be comprised of glass and plate 130 is not required. Embodiments may utilize only
may be laminated together. The first and second front 3¢ the first front plate 90 with a linear polarizer attached to
panels 130 and 90 may be fixed to one ancther with a either the posterior or anterior surface of the front plate
layer of index matched optical adhesive 201 to form a 90. An anti-reflective layer may also be attached to either
front glass unit 206. The display stack 80 may comprise the anterior or posterior surface of the front plate 90. The
a liquid crystal assembly 212 interposed between a front front plate 90 may be tempered for additional strength if
polarizer 216 and a rear polarizer 214. In other embodi- 35 using only the front plate 90 without the second front plate
ments, the display stack 80 may be any other type of 130.
assembly for any other type of electronic display. The
space between the display stack 80 and the front glass Constricted Convection
unit 206 defines an insulator gap 301. The insulator gap
301 serves to thermally separate the front glass unit206 4¢ [0041] The types of electronic displays in accordance
from the LCD stack 80. This thermal separation localizes with the present invention require a backlight assembly
the heat on the front glass unit rather than allowing solar in order to generate an image upon a viewable screen.
loading of the LCD stack. In combination with the isolated LCDs are one type of display that requires a backlight
gas system, the insulator gap 301 comprises the firstgas assembly. Other types of displays, such as plasma dis-
chamber 30. 45 plays and OLEDs, do not require a backlight assembly
[0038] The second front panel may have afirst surface as they generate light themselves. However, these types
202 and a second surface 208. The first surface 202 may of displays still generate a significant amount of heat.
be exposed to the elements; while the second surface Thus, in the following description, a constricted convec-
208 may be fixed to the first front plate 90 by the index tion system will be described with regard to a backlight
matched optical adhesive 201. The first front plate 90 50 assembly, but it should be noted that similar arrange-
may have a third surface 209 and a fourth surface 204. ments can be practiced with other types of displays.
The third surface 209 may be fixed to the second front Therefore, when a backlight or backlight assemblies are
plate 130 by the index matched optical adhesive 201; discussed, these backlight assemblies could also be the
while the fourth surface may be directly adjacent to the rear surfaces of other heat-generating displays and the
insulator gap 301. In some embodiments, to decrease 55 constricted convection system would facilitate more effi-
the solar loading of the display stack 80 and improve the cient cooling of these alternate displays. It should also
viewable image quality, an anti-reflective coating may be be noted that Figures 15A-15B and Figures 17A-17C are
applied to the first surface 202 and the fourth surface not necessarily drawn to scale. The relationship between
6
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the elements may be exaggerated for explanatory pur-
poses.

[0042] FIGURE 15A shows a cross-sectional view of
the backlight 140 with a constricted convection plate 300,

complish this low level of thermal resistance, the back-
light 140 may be built using metal printed circuit board
(PCB) technology to further transfer heat away from the
lights. The rear surface of the backlight 140 may also be

the space between the two features definesanarrowgap 5 metallic, or some other thermally conductive material, to
305. The dimensions of the gap may vary depending on further enhance the convective heat transferring proper-
several factors including the size of the display, its oper- ties. The surface may even have a plurality of surface
ating conditions, the type of backlight assembly and its features such as fins to further enhance the convective
posterior surface material, and the number and power heat transferring properties. The constrictive convective
applied to the various constricted convectionfans. Some 70 fan 310 may then send the warm air out of an exhaust
examples may utilize a gap distance of approximately 179 (shown in Figure 2) so that it may exit the display
0.25-3.5 inches. Other examples may utilize a slightly housing entirely.
larger gap. It has been found that forcing air through this [0047] Whilethedisplay is operational, the externalfan
gap 305 increases the ability to cool the backlight 140. 60 and the constrictive convection fan 310 may run con-
One or more constricted convection fans 310 may be 75 tinuously. However, if desired, a temperature sensor (not
used to pull air through the gap 305. FIGURE 15B shows shown) and a switch (not shown) may be incorporated
a cross-sectional view of another example for the con- within the electronic display. This effective thermostat
stricted convection system where one or more constrict- may be used to detect when temperatures have reached
ed convection fans 310 push air through the gap 305. a predetermined threshold value. In such a case, the var-
[0043] FIGURE 16 shows a top view of the isolated 20 ious fans may be selectively engaged when the temper-
gas system as discussed above. The cross-section line ature in the display reaches a predetermined value. Pre-
17-17 is shown passing through the isolated gas system. determined thresholds may be selected and the system
[0044] FIGURES 17A-17C show cross-sectional may be configured with a thermostat (not shown) to ad-
views of the 17-17 section that is shown in Figure 16. vantageously keep the display within an acceptable tem-
Referring first to Figure 17A, towards the front of the dis- 25 perature range. This would save on both energy costs
play is the first gas chamber 30 which abuts against the as well as the useful lifetime of the devices.
electronic display 80. Anterior to the first gas chamber [0048] It should be noted, that an air curtain, which is
30 is the front plate 90. Towards the rear of the display, not part of the claimed invention, can be practiced with
the backlight 140 is placed in close proximity to the sec- any type of electronic display and with any combination
ond gas chamber 40. In this arrangement, the outer wall 30  of the thermal control features described above. Various
of the second gas chamber 40 may function as the con- internal features (not shown) may be placed within a cav-
stricted convection plate. This arrangement does not uti- ity to direct the air towards the baffles 114. The ingested
lize a constrictive convection fan, but instead uses the air may continue through the cavity until it reaches the
fan 60 which ingest air from outside the display housing baffles which may direct the air against the exterior dis-
andforces itoverthe surfaces of the second gaschamber 35 play surface. This exterior surface may be the first front
40. As noted above, this air may simply be ambient air plate 90, or alternatively, any of the additional front plates
or alternatively this air may come from a conditioning unit which are described in detail above (ex. second front
(not shown). To facilitate the flow of air between the back- plate 130).
light 140 and the cooling chamber 40, a guiding device [0049] Thus, the air curtain can be used as an exhaust
320 may be used. 40 for the cooling of internal compaonents of the display. Al-
[0045] Referring now to Figure 178, the cooling cham- ternatively, the cool air from the air curtain can be used
ber 40 contains a guiding feature 41, which is used in to further cool the exterior front surface of the display
combination with the guiding device 320 to facilitate the which may be subjected to significant solar loading or
flow of air between the backlight and the cooling cham- heat transfer from ambient hot air.
ber. Figure 17C shows an embodiment, where both the 45 [0050] Another thermal control feature, which is not
external fan 60 and the constrictive convection fan 310 part of the claimed invention, may comprise a cooling
is used. This embodiment could also utilize a version of system which includes various components in fluid com-
the guiding devices shown in Figures 17A and 17B. munication. Preferably, this may be accomplished by
[0046] The backlight 140 may comprise a printed cir- connecting the components with a series of tubes or
cuit board (PCB) with a plurality of lights mounted tothe 5¢ pipes. The cooling system components include a reser-
side facing the electronic display 80. The lights in the voir tank, a pump, and a cooling chamber in fluid com-
backlight may be any one of the following: LED’s, organic munication. Preferably, the system also includes a filter
light emitting diodes (OLED), field emitting display (FED), and a radiator, also in fluid communication. Optionally,
light emitting polymer (LEP), or organic electro-lumines- the system may alsc include a fan unit. However, the
cence (OEL) lights. In an exemplary embodiment, the 55 optional fan unit is preferably not in fluid communication
backlight 140 would ideally have a low level of thermal with the other components.
resistance between the side facing the electronic display [0051] As one skilled in the art will appreciate, other
80 and the side facing the second gas chamber. To ac- methods and devices may also be used to regulate the
7
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flow through a cooling chamber. For example, the size
and pump speed of the pump may be optimized for a
given application. Alternatively, a variable speed pump
may also be used. Preferably, the variable speed pump

said second gas chamber (40) having interior
and exterior surfaces, wherein the gas within the
isolated gas cooling chamber (20) is isolated
from external air;

may be in electrical communication with atleastonepres- 5 one or more chamber fans (50) within said sec-
sure transducer (not shown). Preferably, a pressure ond gas chamber (40) to propel gas around the
transducer may be placed upstream of the cooling cham- first and second gas chambers; and character-
ber and another pressure transducer may be placed ized by
downstream of the cooling chamber. The pressure infor- cne or more fans (60) adapted to force air over
mation provided by the at least one pressure transducer 10 at least one exterior surface of the second gas
may be utilized to set the operating speed of the variable chamber (40) and between the backlightassem-
speed pump. Inthatway, the flow rate through the cocling bly (140) and an exterior surface of the second
chamber may be adjusted to maintain appropriate pres- gas chamber (40).
sures in the device. Maintaining appropriate pressures
in the cooling chamber is important for preventing defor- 75 2. The system of claim 1, further comprising:
mation or breakage of the display glass.
[0052] An optional filter may be added to remove con- ane or more of the electronic components (200)
tamination in the fluid. Preferably, a radiator and fan unit for operating the display stack (80), contained
may also be included to provide even greater thermal within said second gas chamber (40).
stability. Optionally, a spigot (not shown) may be provid- 20
ed to facilitate the process of filling and emptying the 3. The system of claim 1, further comprising:
coolant fluid from the system.
[0053] If desired, fan units may be located at the base one or more heating elements (220) within the
of the housing just behind the cooling chamber of display. second gas chamber (40).
Fan units may provide a laminar flow of air through the 25
interior of the housing. Preferably, the airflow will be di- 4. The system of any one of claims 1 to 3, further com-
rected across at least one external surface of reservoir prising:
tank. As described above, the air exhaust flow may ulti-
mately be redirected onto the cooling chamber surface a linear polarizer (400) placed anterior to said
by way of an optional air curtain system. 30 display surface (85).
[0054] If desired, a temperature sensor (not shown)
and a switch (not shown) may be incorporated within the 5. The system of any one of claims 1 to 4, wherein:
electronic display. The temperature sensor may be used
to detect when temperatures have reached a predeter- said exterior surface of the second gas chamber
mined threshold value. In such a case, the pump canbe 35 (40) is in close proximity to the rear surface of
selectively engaged when the temperature in the display said backlight assembly (140); and comprising
meets a predetermined value. Predetermined thresholds one or more additional constricted convection
may be selected and the system may be configured with fans (310) adapted to draw air between the ex-
a thermostat (not shown) to advantageously keep the terior surface of the second gas chamber (40)
display at a relatively constant temperature, or at least 40 and the rear surface of said backlight assembly
within a range of acceptable temperatures. Alternatively, (140).
to avoid the need for a thermostat, the pump may run
continuously when the electronic display is operational. 6. The system of claim 1 further comprising:
45 a plurality of surface features (150) on the exte-
Claims rior surfaces of the second gas chamber (40).
1. Athermal control system for a display stack (80) hav- 7. The system of claim 4, further comprising:
ing a display surface (85) and for a backlight assem-
bly (140), the system comprising: 50 a first front plate (90) and second front plate
(130) surrounding the linear polarizer (400).
an isolated gas cooling chamber (20) compris-
ing a closed loop having a first gas chamber (30) 8. A method for thermally controlling a display stack
positioned anterior to the display surface (85), (80) having a display surface (85) and a backlight
and asecond gaschamber (40) ingaseouscom- 55 assembly (140), comprising the steps of:
munication with an entrance (110) and an exit
(120) of said first gas chamber (30) and posi- providing an isolated gas system having an iso-
tioned posterior to the backlight assembly (140), lated gas cooling chamber (20) comprising a
8
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closed loop having a first gas chamber (30)
which includes the display surface (85), and a
second gas chamber (40) in gaseous commu-
nication with said first gas chamber (30); where-

nung (140) positioniert ist, wobeidie zweite Gas-
kammer (40) innere und auflere Oberflachen
aufweist, wobei das Gasinnerhalb derisolierten
Gaskihlkammer (20) gegeniiber externer Luft

in the gas within the isolated gas cooling cham- 5 isoliert ist;
ber (20) is isolated from external air, the second ein oder mehrere Kammergebldse (50) inner-
gas chamber (40) having exterior surfaces and halb der zweiten Gaskammer (40), um Gas um
placed adjacent to the rear surface of the back- die erste und zweite Gaskammer herum zu be-
light assembly (140); wegen; und gekennzeichnet durch
forcing isolated gas into the first gas chamber 70 einen oder mehrere Lifter (60), die dazu aus-
(30); gelegt sind, Luft Uber mindestens eine auliere
directing the isolated gas into the second gas Oberflache der zweiten Gaskammer (40) und
chamber (40); zwischen der Hintergrundbeleuchtungsanord-
characterized by forcing cooling gas over at nung (140) und einer duReren Oberflache der
least one exterior surface of the second gas 75 zweiten Gaskammer (40) zwangsweise zu for-
chamber (40) and between the rear surface of dern.
the backlight assembly (140) and an exterior
surface of the second gas chamber (40) by one System nach Anspruch 1, das weiterhin aufweist:
or more fans (60);
and 20 eine oder mehrere der elektronischen Kompo-
reintroducing the isolated gas into the first gas nenten (200) fir den Betrieb des Anzeigestapels
chamber (30). (80), die innerhalb der zweiten Gaskammer (40)
enthalten sind.
9. The method of claim 8, further comprising the step of:
25 System nach Anspruch 1, das weiterhin aufweist:
heating the isolated gas within the second cham-
ber (40) if heating is desired. ein oder mehrere Heizelemente (23) innerhalb
der zweiten Gaskammer (40).
10. The method of one of claims 8 and 9, further com-
prising the steps of: 30 System nach einem beliebigen der Anspriiche 1 bis
3, das weiterhin umfasst:
providing said exterior surface of the second gas
chamber (40) is in close proximity to the back- einen linearen Polarisator (400), der vor der An-
light assembly (140), the area between the ex- zeigeoberflache (85) angeordnet ist.
terior surface of the second gas chamber (40) 35
and the backlight assembly (140) defining agap System nach einem beliebigen der Anspriiche 1 bis
(305); and 4, wobei:
drawing air through said gap (305) in order to
cool the posterior portion of the backlightassem- die 4uRere Oberflache der zweiten Gaskammer
bly (140) by additional constricted convection 40 (40) sich in enger Nachbarschaft zu der riicksei-
fans (310). tigen Oberflache der Hintergrundbeleuchtungs-
anordnung (140) befindet; und das aufweist:
einen oder mehrere zusatzliche Lufter (310) mit
Patentanspriiche begrenzter Konvektion, die dazu ausgelegt sind,
45 Luftzwischen der auReren Oberflache der zwei-
1. Thermisches Steuersystem flr einen Anzeigestapel ten Gaskammer (40) und der riickseitigen Ober-
(80), der eine Anzeigecberflache (85) aufweist, und flache der Hintergrundbeleuchtungsanordnung
flr eine Hintergrundbeleuchtungsanordnung (140), (140) anzusaugen.
wobei das System umfasst:
50 System nach Anspruch 1, das weiterhin umfasst:
eine isolierte Gaskuhlkammer (20), die einen
geschlossenen Kreislauf aufweist, der eine ers- eine Mehrzahl von Oberflachenmerkmalen
te Gaskammer (30), die vor der Anzeigeoberfla- (150) auf den auReren Oberflachen der zweiten
che (85) positioniert ist, und eine zweite Gas- Gaskammer (40).
kammer (40) aufweist, die in gasférmiger Kom- 55
munikation mit einem Einlass (110) und einem System nach Anspruch 4, das weiterhin umfasst:
Auslass (120) der ersten Gaskammer (30) steht
und hinter der Hintergrundbeleuchtungsanord- eine erste Frontplatte (90) und eine zweite
9
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Frontplatte (130), die den linearen Polarisator
(400) umgeben.

Verfahren fUr die thermische Steuerung eines An-

tion.

Revendications

zeigestapels (80), der eine Anzeigeoberflache (85) 5
und eine Hintergrundbeleuchtungsanordnung (140) Systéme de régulation thermique pour un empile-
aufweist, das die Schritte umfasst: mentd’affichages (80) ayant une surface d’affichage
(85) et pour un ensemble de rétroéclairage (140), le
Bereitstellen eines isolierten Gassystems, das systéme comprenant :
eine isolierte Gaskihlkammer (20), die einen 10
geschlossenen Kreislauf aufweist, der eine ers- une chambre de refroidissement a gazisolé (20)
te Gaskammer (30), die die Anzeigeoberflache comprenant une boucle fermée ayant une pre-
(85) aufweist, und eine zweite Gaskammer (40) miere chambre a gaz (30) positionnée avant la
umfasst, die in gasférmiger Kommunikation mit surface d’affichage (85) et une seconde cham-
der ersten Gaskammer (30) steht; wobei das 75 bre a gaz (40) en communication gazeuse avec
Gas innerhalb der isolierten Gaskiuhlkammer une entrée (110) et une sortie (120) de ladite
(20) gegenlber externer Luft isoliert ist, und die premiére chambre a gaz (30) et positionnée der-
zweite Gaskammer (40) auBere Oberflachen riére 'ensemble de rétroéclairage (140), ladite
aufweist und benachbart zu der riickseitigen seconde chambre a gaz (40) ayantdes surfaces
Oberflache der Hintergrundbeleuchtungsan- 20 intérieure et extérieure, dans lequel gaz a l'inté-
ordnung (140) platziert ist; rieur de la chambre de refroidissement a gaz
zwangsweises Fordern vonisoliertem Gasindie isolé (20) est isolé de l'air extérieur ;
erste Gaskammer (30); une ou plusieurs ailettes de chambre (50) a l'in-
Richten des isolierten Gases in die zweite Gas- térieur de ladite seconde chambre a gaz (40)
kammer (40); 25 pour propulser le gaz autour des premiére et
gekennzeichnet durch das zwangsweise For- seconde chambres a gaz ; et caractérisé par:
dern von kilhlendem Gas Uiber mindestens eine
dulRere Oberflache der zweiten Gaskammer un ou plusieurs ventilateurs (60) adaptés
(40) und zwischen der pour forcer I'air sur au moins une surface
hinteren Oberflache der Hintergrundbeleuch- 3¢ extérieure de la seconde chambre a gaz
tungsanordnung (140) und einer dulzeren Ober- (40) et entre 'ensemble de rétroéclairage
flache der zweiten Gaskammer (40) durch ein (140) et une surface extérieure de la secon-
oder mehrere Geblase (60); und de chambre a gaz (40).
erneutes Einflhren des isolierten Gases in die
erste Gaskammer (30). 35 Systéme selon la revendication 1, comprenant en
outre :
9. Verfahren nach Anspruch 8, das weiterhin den
Schritt umfasst: un ou plusieurs des composants électroniques
(200) pour actionner l'empilement d’affichages
Erwarmen des isolierten Gases innerhalb der 40 (80) contenus a l'intérieur de ladite seconde
zweiten Kammer (40), falls eine Erwarmung ge- chambre a gaz (40).
wlnscht ist.
Systéme selon la revendication 1, comprenant en
10. Verfahren nach einem der Anspriiche 8 und 9, das outre :
weiterhin die Schritte umfasst: 45
un ou plusieurs éléments chauffants (220) a I'in-
Bereitstellen der duReren Oberflache der zwei- térieur de la seconde chambre a gaz (40).
ten Gaskammer (40) derart, dass sie sich in en-
ger Nachbarschaft zu der Hintergrundbeleuch- Systéme selon 'une quelconque des revendications
tungsanordnung (140) befindet, wobei die Fla- 50 1 a 3, comprenant en outre :
che zwischen der duReren Oberflache der zwei-
ten Gaskammer (40) und der Hintergrundbe- un polariseur linéaire (400) placé devant ladite
leuchtungsanordnung (140) einen Spalt (305) surface d’affichage (85).
definiert; und
Einsaugen von Luft durch den Spalt (305) fiur 55 Systéme selon 'une quelconque des revendications
eine Kuhlung des hinteren Abschnitts der Hin- 1 a4, dans lequel :
tergrundbeleuchtungsanordnung (140) durch
zusatzliche Lifter (310) mit begrenzter Konvek- |adite surface extérieure de la seconde chambre
10
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a gaz (40) est a proximité immédiate de la sur-
face arriére dudit ensemble de rétroéclairage
(140) ; et comprenant :

un ou plusieurs ventilateurs de convection
étroits supplémentaires (310) adaptés pour
aspirer l'air entre la surface extérieure de la
seconde chambre a gaz (40) et la surface
arriere dudit ensemble de rétroéclairage
(140).

Systéme selon la revendication 1, comprenant en
outre :

une pluralité de caractéristiques de surface
(150) sur les surfaces extérieures de la seconde
chambre a gaz (40).

Systéme selon la revendication 4, comprenant en
outre :

une premiere plague avant (90) et une seconde
plaque avant (130) entourant le polariseur li-
néaire (400).

Procédé pourréguler thermiguement un empilement
d’affichages (80) ayant une surface d’affichage (85)
et un ensemble de rétroéclairage (140), comprenant
les etapes consistant a :

prévoir un systéme a gaz isolé ayant une cham-
bre de refroidissement a gaz isolé (20) compre-
nant une boucle fermée ayant une premiére
chambre a gaz (30) qui comprend la surface
d’affichage (85) et une seconde chambre a gaz
(40) en communication gazeuse avec ladite pre-
miére chambre a gaz (30) ; dans lequel le gaz
a l'intérieur de la chambre de refroidissement a
gaz isolé (20) est isolé de l'air extérieur, la se-
conde chambre a gaz (40) ayant des surfaces
extérieures et placée de maniére adjacente a la
surface arriére de I'ensemble de rétroéclairage
(140) ;

forcer le gaz isolé dans |la premiére chambre a
gaz (30) ;

diriger le gaz isolé dans la seconde chambre a
gaz (40) ;

caractérisé par I'étape consistant a forcer le
gazderefroidissement suraumoins une surface
extérieure de la seconde chambre a gaz (40) et
entre la surface arriére de 'ensemble de rétro-
éclairage (140) et une surface extérieure de la
seconde chambre a gaz (40) par un ou plusieurs
ventilateurs (60) ;

et

réintroduire le gaz isolé dans la premiére cham-
bre a gaz (30).
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Procédé selon la revendication 8, comprenant en
outre I'étape consistant a :

faire chauffer le gaz isolé a l'intérieur de la se-
conde chambre (40) sile chauffage est souhaité.

10. Procédé selon 'une des revendications 8 et 9, com-

prenant en outre les étapes consistant a :

prévoir ladite surface extérieure de la seconde
chambre a gaz (40) a proximité immédiate de
’ensemble de rétroéclairage (140), la zone en-
tre la surface extérieure de la seconde chambre
a gaz (40) et 'ensemble de rétroéclairage (140)
définissant un espace (305) ; et

aspirer l'air par ledit espace (305) afin de faire
refroidir la partie postérieure de 'ensemble de
rétroéclairage (140) par des ventilateurs de con-
vection étroits supplémentaires (310).
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Fig. 2
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(54) Digital signage with heat exhaust

(57) There are disclosed a digital signage including
a display panel, a first support panel coupled to a rear
surface of the display panel, the first support panel com-
prising a plurality of first grooves formed in one direction,
a second support panel coupled to a rear surface of the
first support panel, the second support panel comprising
a plurality of second grooves formed in an orthogonal
direction with respect to the first grooves, a driving circuit
board (150) provided in a rear surface of the second sup-
port panel to contral driving of the display panel, and a
case comprising the display panel arranged in one sur-
face thereof and an inner space where the first support
panel, the second support panel and the driving circuit
board are mounted, wherein both ends of the firstgrooves
are open toward the inner space of the case to induce
air flow in the case, and both ends of the second grooves
are in communication with the outside via a hole formed
in the case to flow external air there through, such that
the support structure of the display panel may be used
in exhausting the heat generated in the display panel and
the circuit board effectively.
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Description

[0001] This application claims the benefit of earlier fil-
ing date and right of priority to Korean Application No.

air flow in the inner space of the case, and both ends of
the second grooves are in communication with the out-
side via a hole formed in the case to flow external air
there through.

10-2013-0052372, filed on May 9, 2013, the contentsof 5 [0007] The first grooves and the second grooves may
which are hereby incorporated by reference herein in be formed of one metallic plate that is folded.
their entirety. [0008] The first groove and second groove may have
a cross section that has at least one of triangular, trape-
BACKGROUND OF THE DISCLOSURE zoidal, rectangular and semicircular shapes.
10 [0009] Atleastone of the first and second support pan-
Field of the Disclosure els may have the grooves toward one surface that are
relatively larger than the grooves toward the other sur-
[0002] The present invention relates to a slim-de- face.
signed digital signage that may emit the heat generated [0010] At least one of the first support panel and the
in a display panel and a driving circuit board. 15 second support panel has the grooves toward one sur-
face and the grooves toward the other surface that are
Discussion of the Related Art large symmetrically.
[0011] The digital signage may further include a sep-
[0003] Recently, adigital signage that provides various aration plate disposed between the first support panel
contents and messages via a display panel has been 20 and the second support panel.
used as opposed to a hardware media as a signboard [0012] The digital signage may further include a back
and a poster for outdoor advertisement. With rapid de- plate formed between a rear surface of the second sup-
velopment of intelligent digital video devices based on port panel and the driving circuit board.
LCDs or LEDs, demands for such digital signage have [0013] The digital signage may further include a first
been increasing recently. 25 cooling fan provided in the case configured to induce air
inside the case along the first grooves.
SUMMARY OF THE DISCLOSURE [0014] The digital signage may further include a sec-
ond cocling fan to induce external air along the second
[0004] To overcome the disadvantages, an object of grooves.
the presentinvention is to a digital signage havinga slim 30 [0015] The first grooves may be formed in a horizontal
design that is able to exhaust the heat generated from a direction and the second grooves may be formed in a
display panel and a driving circuit board effectively. vertical direction.
[0005] Additional advantages, objects, and features of [0016] The case may further include a glass spaced
the disclosure will be set forth in part in the description apart a predetermined distance from a front surface of
which follows and in part will become apparent to those 35 the display panel; and an air curtain formed between the
having ordinary skill in the art upon examination of the glass and the front surface of the display panel to make
following or may be learned from practice of the invention. air flow in an orthogonal direction with respect to the first
The objectives and other advantages of the invention grooves, and both ends of the air curtain may be con-
may be realized and attained by the structure particularly nected to both ends of the second grooves.
pointed out in the written description and claims hereof 40 [0017] The digital signage may further include a filter
as well as the appended drawings. provided in an inlet where external air is drawn into the
[0006] To achieve these objects and other advantages air curtain.
and in accordance with the purpose of the invention, as [0018] The first grooves may be formed in a vertical
embodied and broadly described herein, adigital signage direction and the second grooves are formed in a hori-
includes a display panel; a first support panel coupledto 45 zontal direction.
arear surface of the display panel, the first support panel [0019] The case further include a glass spaced apart
comprising a plurality of first grooves formed in one di- a predetermined distance from a front surface of the dis-
rection; a second support panel coupled to a rear surface play panel; and an air curtain formed between the glass
of the first support panel, the second support panel com- and the display panel to make air flow in a parallel direc-
prising a plurality of second grooves formed in an orthog- 50  tion with respect to the first grooves.
onal direction with respect to the first grooves; a driving [0020] A plurality of first or second support panels may
circuit board provided in a rear surface of the second be provided.
support panel to control driving of the display panel; and [0021] In another aspect, a digital signage includes a
a case comprising the display panel arranged in one sur- pair of display panels; a pair of first support panels cou-
face thereof and an inner space where the first support 55 pled to rear surfaces of the display panels, respectively,
panel, the second support panel and the driving circuit the pair of the first support panels comprising a plurality
board are mounted, wherein both ends of the firstgrooves of first grooves formed in one direction, respectively; a
are open toward the inner space of the case to induce pair of second support panels coupled to rear surfaces
2
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of the first support panels, respectively, the pair of the
second support panels comprising a plurality of second
grooves formed in an orthogonal direction with respect
to the first grooves; a case comprising one surface where

FIG. 3 is a perspective diagram illustrating a first or
second support panel according to one embodiment
provided in the digital signage;

FIG. 4 is a sectional diagram of A-A’ shown in FIG. 1;

one of the display panels is arranged and the other sur- 5 FIG. 5 is a sectional diagram of B-B* shown in FIG. 1;
face where the other display panel is arranged and an FIG. 6is asectional diagram of C-C’ shown in FIG. 1;
inner space where the pair of the first support panels and FIG. 7 is a sectional diagram of E-E” shown in FIG. 1;
the pair of the second support panels are mounted; and FIG. 8 is a sectional diagram longitudinally illustrat-
a driving circuit board provided between the pair of the ing a digital signage according to another embodi-
second support panels to control driving of the display 10 ment of the present invention;
panels, wherein both ends of the first grooves are open FIG. 9 is a sectional diagram longitudinally illustrat-
toward the inner space of the case to induce air flow in ing a digital signage according to a further embodi-
the inner space of the case, and both ends of the second ment of the present invention;
grooves are in communication with the outside via a hole FI1G. 10is asectional diagram horizontally illustrating
formed in the case to flow external air there through. 15 a digital signage according to the embodiment of the
[0022] The case may further include a pair of glasses present invention;
spaced apart a predetermined distance from front sur- FIG. 11 is a sectional diagram longitudinally illustrat-
faces of the display panels, respectively; and a pair of air ing a digital signage according to a still further em-
curtains formed between the glasses and the front sur- bodiment of the present invention;
faces of the display panels, respectively, to make air flow 20 FIG. 12is asectional diagram horizontally illustrating
in an orthogonaldirection withrespecttothefirstgrooves, a digital signage according to the embodiment of the
and both ends of the air curtains are connected to both present invention; and
ends of the second grooves. FIG. 13 is a sectional diagram longitudinally illustrat-
[0023] The digital signage may further include a filter ing a digital signage according to a still further em-
provided in an inlet formed in each of the air curtains to 25 bodiment of the present invention;
draw external air therein.
[0024] The first grooves and the second grooves may DESCRIPTION OF SPECIFIC EMBODIMENTS
be formed of one metallic plate that is folded, and the
first groove and second groove may have a cross section [0028] Referring to the accompanying drawings, a dig-
that has at least one of triangular, trapezoidal, rectangu- 30 ital sighage according to embodiments will be described
lar and semicircular shapes. in detail as follows. It will be understood that when an
[0025] According to at least one of the embodiments element is referred to as being 'on’ or 'under another
described above, the supportstructure of the display pan- element, it can be directly on/under the element, and one
el may be used in exhausting the heat generated in the or more intervening elements may also be present. When
display panel and the circuit board effectively. 35 an element is referred to as being ‘on’ or "under’, ‘under
[0026] Furthermore, no auxiliary passage is formed for the element’ as well as "on the element’ can be included
heat radiation or no filter member is provided such that based on the element.
the size of the digital signage cannot be increased least. [0029] FIG. 1 is a perspective diagram illustrating an
Accordingly, a slim-designed digital signage can be re- exterior appearance of a digital signage according to one
alized and the number of the members can be reduced 4¢ embodiment of the present invention. As shown in FIG.
such that the manufacture cost and the number of man- 1, the digital signage 100 includes a display panel 120
ufacture processes can be reduced. arranged on afront surface thereofand a case 110 having
various components arranged therein. In this embodi-
BRIEF DESCRIPTION OF THE DRAWINGS ment, the display panel 120 may be provided only in the
45 front surface of the digital signage. However, in other
[0027] The accompanying drawings, which are includ- embodiments which will be described later, the display
ed to provide a further understanding of the invention and panel 120 may be provided in each of front and rear sur-
are incorporated in and constitute a part of this applica- faces.
tion, illustrate embodiments of the invention and together [0030] FIG. 2 is an exploded perspective diagram il-
with the description serve to explain the principle of the 50 lustrating an interior structure of the digital signage ac-
invention. In the drawings: cording to the embodiment of the present invention. FIG.
2 shows key components arranged in the case 110
FIG. 1 is a perspective diagram illustrating an exte- shown in FIG. 1. In the case 110 may be arranged the
rior appearance of a digital signage according to one display panel 120 exposed to a front surface of the case
embodiment of the present invention; 55 110 and afirst support panel 130, a second support panel
FIG. 2 is an exploded perspective diagram illustrat- 140, a driving circuit board 150 and a cooling fan 160
ing an interior structure of the digital signage accord- that are provided behind a rear surface of the display
ing to the embodiment of the present invention; panel 120.
3
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[0031] The display panel 120 may include at least one
of a liquid crystal display (LCD), a thin film transistor-
liquid crystal display (TFT LCD), an organic light-emitting
diode (OLED), a flexible display and a 3D display.

as passages.
[0038] The thickness of each support panel 130 and
140 may be increased to enhance the rigidity or the gaps
between the grooves 131 and 141 may be adjusted to

[0032] The display panel 120 may consist of thin films 5 enhance the rigidity. Alternatively, more than one panel
or thin-film type plate members disposed sequentially as the support panel 130 or 140 may be overlapped to
and it has a disadvantage of warping easily. To prevent enhance the rigidity.
such panelwarp, a support panel having a predetermined [0039] The driving circuit board 150 configured to con-
rigidity may be used and a metallic material having a high trol a screen of the display panel 120 may be disposed
rigidity such as iron may be used. However, as the size 70 behind the two support panels 130 and 140. Various cir-
of the display panel is getting larger in the digital signage cuitelements 151 are provided on the driving circuit board
100, itis difficult to preventthe warp evenin case of using 150 and they apply a voltage signal for realizing an image
a high rigidity material. and supply the power.
[0033] Accordingly, grooves 131 and 141 may be [0040] Such the driving circuit board 150 is electrically
formed in the support panels 130 and 140 configured to 75 connected with the display panel 120 and it transmits a
support the rear surface of the display panel 120 so as driving signal to the display panel. A cable or a flexible
to enhance a resistance to the warp. Especially, the printed circuit may be used in the electrical connection
grooves 131 and 141 orthogonal to each other are formed between the driving circuit board and the display panel
in the two support panels 130 and 140, respectively. As 120.
shown in FIG. 2, thefirst support panel 130 has aplurality 20 [0041] The circuit elements 151 provided in the driving
of first grooves 131 formed in a predetermined direction circuitboard 150 may include an intelligent power module
and the second support panel 140 has a plurality of sec- (IPM) that consumes much power. Once put into opera-
ond grooves 141 formed in an orthogonal direction with tion, such an IPM generates a lot of heat. If the circuit
respect to the direction of the first grooves 131. element consuming much power is overheated, it is im-
[0034] The grooves formed only in one direction may 25 possible to stop the operation of the circuit element and
be highly resistant to warp in one direction but insuffi- it is necessary to radiate the heat generated from the
ciently resistant to warp in the orthogonal direction. Ac- circuit elements 151 effectively.
cordingly, the first grooves 131 and the second grooves [0042] Thedisplay panel 120realizes a high brightness
141 orthogonal to each other may be provided to enhance to secure the visibility even in bright circumstances and
a supporting force that acts to resist to the warp in all 30 the size of the display panel 120 has been getting larger,
directions. such that the display panel 120 may generate relatively
[0035] In this embodiment, the first grooves 131 may much heat, compared with a conventional display device.
be longitudinally formed in a horizontal direction and the In case the display panel 120 is overheated, an image
second grooves 141 may be longitudinally formed in a quality of the display panel 120 could be affected and it
vertical direction. However, the embodimentis notlimited 35 is necessary to radiate the heat exhausted from the dis-
thereto and the first grooves 131 may be longitudinally play panel 120.
formed in a vertical direction and the second grooves 141 [0043] In case of using the structure configured to
ma be longitudinally formed in a horizontal direction. make an outside and an inside in communication with
[0036] A deck plate formed of one metallic plate that each other to exhaust the heat generated in the digital
is folded or bent may be used as each of the first support 40  signage, external foreign substances, sands and humid-
panel 130 and the second support panel 140. A corru- ity might come into the digital signage and deteriorate
gation-shaped deck plate inwhich grooves having asem- the durability of the digital signage 100. To overcome
icircular cross section are serially formed as shown in such adisadvantage of deteriorated durability, a complex
FIG. 2 may be used. Alternatively, a deck plate in which passage having a filter to prevent the penetration of for-
grooves having a trapezoidal cross section are serially 45 eign substances could be used. In this instance, the size
formed as shown in FIG. 3 (a) or a deck plate in which of the digital signage 100 ends up with increasing and
grooves having a zigzag-shaped cross section are seri- an installation spaceis limited only to deteriorate a design
ally formed as shown in FIG. 3 (b). quality.
[0037] As shown inembodiments of FIGS. 2, 3 (a) and [0044] Theembodiments ofthe presentinvention uses
3 (b), grooves formed in one surface and grooves formed 50 the support panels 130 and 140 of the display panel 120
in the other surface may be in symmetry. Alternatively, as a heat radiation structure, to overcome the disadvan-
as shown in FIG. 3 (c), grooves formed in one surface tage of foreign substances penetration caused by the
may have a larger area than grooves formed in the other communication with the outside and the disadvantage of
surface. In case the grooves formed in one surface are the increased size.
larger, only the grooves formed in one surface may be 55 [0045] The grooves 131 and 141 formed inthe support
used as passages. In case the grooves formed in one panels 130 and 140, respectively, may provide passages
surface and the other surface are symmetrical to each of air for emitting the heat. The flow of the air along the
other, the grooves formed in both surfaces may be used first grooves 131 of the first support panel 130 is distin-
4
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guished from the air flow along the second grooves 141
of the second support panel 140, such that the passages
in communication with the outside may be distinguished
from the passages in communication with the inside of

may be further provided to induce the air flow along the
longitudinaldirection of the second grooves 141. As men-
tioned above, the second grooves are in communication
with the outside of the case 110 via an opening formed

the digital signage to prevent foreign substances from 5 inthe case 110 and they show flow along one direction.
being mixed with the air flowing in the case 110. [0053] Airis drawn via afirst hole 111 connected to an
[0046] Theairflowinginthe case 110 may notbe mixed end of the second groove 141 and the air is exhausted
with the air drawn from the outside. Accordingly, a filter via a second hole 112 connected to the other end of the
170, such as that shown in FIG. 8, may be omitted and second groove 141, such thatthe heat may be exhausted
the passages using the grooves 13 and 141 formed in 70 constantly. As shown in FIG. 5, the air inside the inner
the support panels 130 and 140 may be simplified. space 113 of the case is circulated around the second
[0047] Referringto FIGS. 4to7, the air passages men- support panel 140, such that external air passing the sec-
tioned above will be described in detail as follows. ond grooves 141 of the second support panel 140 and
[0048] Thefirstgrooves 131 formed in the first support the airinside the inner space 113 of the case may exhaust
panel 130 are open toward an inner space 113 of the 75 theheatinthe inner space 113 through heat-exchanging.
case 110 and they induce the air flow in the inner space [0054] FIG. 7 is a sectional diagram of E-E’ shown in
113 of the case. The second grooves 141 formed in the FIG. 1 that illustrates that external air is flowing via the
second support panel 140 are in communication with the second grooves 141. The second grooves 141 are sep-
outside via an opening formed in the case 110 to draw arated from the inner space 113 of the case and the first
or exhaust external air therein or there from. Accordingly, 20 grooves 131. Accordingly, the air passing the second
such the first and second grooves 131 and 141 may be grooves 141 may not affect the components arranged in
configured to exhaust the heat generated in the driving the case 110 even if it contains foreign substances. Only
circuit board 150 and the display panel 120 arranged in if they are washed, the second grooves 141 can be used
the case 110 outside. constantly without the filter 170.
[0049] FIG. 4 is a sectional diagram of A-A’ shown in 25 [0055] FIG. 8 is a sectional diagram longitudinally il-
FIG. 1 to show flow of air along the first grooves 131 of lustrating a digital signage according to another embod-
the first support panel 130. The air is flowing along a iment of the present invention. In this embodiment, the
longitudinal direction of the first grooves 131 (a horizontal flow of air passing first grooves 131 is the same as in the
direction in the drawing) and a cooling fan 160 may be embodiment mentioned above. However, a predeter-
further provided to induce the air flow along the longitu- 3¢ mined amount of the external air passing the second
dinal direction of the first grooves 131. The first grooves grooves 141 may pass an air curtain 115 provided in a
131 are open toward the inner space 113 of the case and front surface of the display panel 120 in this embodiment.
shut off from the outside, such that the air may be con- [0056] The aircurtain 115is configured to emitthe heat
tinuously circulated in the inner space of the case along generated from a front surface of the display panel 120.
the first grooves 131, without being mixed with the exter- 35 In this embodiment, a front glass 116 is additionally pro-
nal air. vided in a front surface of the display panel 120, spaced
[0050] FIG. 5 is a sectional diagram of B-B’ shown in apart a predetermined distance from the display panel
FIG. 1. The air having passed the first grooves 131 is 120, to form the air curtain 115 between the display panel
flowing to a rear surface of the second support panel 140 120 and thefrontglass 115. The air passing the air curtain
and circulated, with the heat of the driving circuit board 4¢ 115 may absorb the heat of the display panel 120.
150. In other words, the air having passed the first [0057] As shown in FIG. 8, a predetermined amount
grooves 131 of the first support panel 130 is configured of the external air drawn in the second grooves 141 is
to uniformly disperse the heat inside the space 113 of moved to the air curtain 115, such that the heat may be
the case, while being circulated in the inner space 113. absorbed even from the front surface of the display panel
[0051] AsshowninFIG.5, aseparation plate 135may 45 120 to improve the heat radiation function. To suck the
be further provided between the first support panel 130 air drawn to the second grooves 141 to the air curtain
and the second support panel 140 to separate the air partially, the vertical size of the separation plate between
flow along the first grooves 131 from the air flow along the first grooves and the second grooves may be smaller
the second grooves 141. A back plate 145 may be further than that of the separation plate according to the embod-
provided between the second support panel 140 andthe 50 iment mentioned above.
driving circuit board 150 to separate the air flow along [0058] Inthe embodiment shown in FIG. 8, the air cur-
the second grooves 141 from the air flow in the inner tain 115 is further provided to improve the heat radiation
space 113 of the case. function in case only the heat radiation structure men-
[0052] FIG. 6 is a sectional diagram of C-C’ shown in tioned in the embodiment above is insufficient to exhaust
FIG. 1 and shows flow of air along the second grooves 55 the heat of the digital sighage 100, because the heat
141 of the second support panel 140. The air is flowing generated in the display panel 120 is too much.
along a longitudinal direction of the second grooves 141 [0059] Inthisinstance, external air is moving along the
(a vertical direction in the drawing) and a cooling fan 160 front surface of the display panel 120. If foreign substanc-
5
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es ar humidity is contained in the air moving along the
front surface of the display panel 120, there might be a
problem of hiding the screen of the display panel 120.

flow in both directions.
[0066] As shown in FIG. 12, the air flowing along first
grooves 131 formed in the pair of the first display support

[0060] For a clean screen, the air need to be filtered panels provided in rear surfaces of the pair of the display
by afilter 170 to filter foreign substances, before passing 5 panels 120 may be collected in an edge portion to pass
the air curtain 115. As shown in FIG. 8, the filter 170 may the driving circuit board 150. The air having passed the
be further provided in an inlet where the air is drawn into driving circuit board 150 is divided again to both of the
the air curtain 115. first grooves 131. Even in this embodiment, a cooling fan
[0061] FIG.FIGS.9and 10 are sectional diagrams lon- 160 may be provided to make the air flow along the driving
gitudinally illustrating a digital signage accordingtoafur- 70 circuit board 150 and the first grooves 131 in the inner
ther embodiment of the present invention. In this embod- space 113 of the case performed smoothly.
iment, a first support panel 130 has first grooves 131 [0067] As shown in FIG. 13, the flow of external air
formed in a vertical direction and a second support panel passing the second grooves 141 is divided in four ways.
140 has second grooves 141 formed in a horizontal di- In the embodiment shown in FIG. 8, one display panel
rection. The second support panel 140 is arranged ina 75 120 is provided and the air flow is divided in two ways
horizontal direction and the case 110 is open in a right toward the air curtain 115 positioned in the front surface
and left direction. The first support panel 130 is arranged of the display panel 120 and the second grooves 141.
in a vertical direction and the air passing the driving circuit However, in this embodiment, two display panels 120 are
board is flowing in an up and down direction. provided and the air flow is divided in four ways. At this
[0062] FIG. 11 is alongitudinal sectional diagramillus- 20 time, the second display panel 120 not having the driving
trating a digital sighage according to a still further em- circuit board 150 may be omitted to make the thickness
bodiment that further includes an air curtain 115 provided much thinner.
in a front surface thereof. In this embodiment, the air cur- [0068] In case the air curtain 115 is provided, a filter
tain 115 is connected to the first grooves 131 and the air 170 may be further provided in an inlet of the air curtain
circulating in the case 110 passes the air curtain 115. 25 115 to preventforeign substances from being drawn into
The inner space of the case 110 is shut off and air is the air curtain 115. When digital signage 100 is installed
stopped from coming into the inner space of the case in an area having a low atmospheric temperature to ra-
110, such that dust or foreign substances may not be diate the heat of the digital signage 110 easily, the air
drawn into the inner space. Accordingly, the heat emitted curtain 115 may be omitted and the flow of the external
from the display panel 120 can be diffused while the air 3¢  air may be divided in two ways to make the air pass only
is passing the air curtain 115, even without the filter pro- the second grooves 141, like in the embodimentof FIG. 4.
vided in the embodiment shown in FIG. 8. [0069] According to at least one of the embodiments
[0063] In this embodiment, the air absorbing the heat described above, the support structure of the display pan-
while circulating in the inner space of the case having el 120 may be used in exhausting the heat generated in
the driving circuit board 150 mounted therein and the air 35 the display panel and the circuit board effectively.
absorbing the heat while passing the air curtain 115 may [0070] Furthermore, no auxiliary passage is formed for
pass the first grooves 131 and transfer the heat to the heat radiation or no filter member is provided such that
second grooves 141 to diffuse the heat. the size of the digital signage 100 cannot be increased
[0064] FIG. 12 is a sectional diagram horizontally illus- least. Accordingly, a slim-designed digital signage can
trating a digital signage according to the embodiment of 40 be realized and the number of the members can be re-
the present invention and FIG. 13 is a sectional diagram duced such that the manufacture cost and the number
longitudinally illustrating a digital signage according to a of manufacture processes can be reduced.
still further embodiment of the present invention. In this [0071] When a particular feature, structure, or charac-
embodiment, display panels 120 are provided in front teristic is described in connection with any embodiment,
and rear surfaces of the case, respectively. Thetwo pan- 45 it is submitted that it is within the purview of one skilled
els 120 are provided and one driving circuit board 150 is inthe art to affect such feature, structure, or characteristic
used in the drawings. However, the circuit elements 151 in connection with other ones of the embodiments. Al-
that are approximately twice as many as the circuit ele- though embodiments have been described with refer-
ments 151 mentioned in the embodiment and the heat ence to a number of illustrative embodiments thereof, it
generated inthe inner space 113 of the caseisincreased 50 should be understood that numerous other modifications
much more. and embodiments can be devised by those skilled in the
[0065] In this instance, it is preferable that the air cur- artthat will fall within the spirit and scope of the principles
tain 115 is further provided in the front surface of the of this disclosure. More particularly, various variations
display panel to enhance the heatradiation effect, similar and modifications are possible in the component parts
to the embodiment shown in FIG. 8. The embodiment 55 and/orarrangements ofthe subject combination arrange-
shown in FIGS. 12 and 13 is basically similar to the em- mentwithin the scope of the disclosure, the drawings and
bodiment shown in FIG. 8, except that the display panels the appended claims. In addition to variations and mod-
120 are provided in both surfaces of the case to form air ifications in the component parts and/or arrangements,
6
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alternative uses will also be apparent to those skilled in

tween the glass and the front surface of the display

the art. panel (120),
wherein a first end of the space (115) is connected
to the first ends of the second grooves (141) and a
Claims 5 second end of the space (115) is connected to the
second ends of the second groove.
1. Adigital signage comprising:
6. Thedigital signage according to claim 5, further com-
a display panel (120) having a front surface and prising a filter provided at the first end of the space
arear surface; 10 (115), the first end being an inlet where external air
a first support panel (130) coupled to the rear is drawn into the space (115).
surface of the display panel (120), the first sup-
port panel (130) including a plurality of first 7. Thedigital signage according to claim 2, wherein the
grooves (131) formed in a first direction; and first grooves (131) are formed in a vertical direction
a second support panel (140) coupledtoarear 75 and the second grooves (141) are formed in a hori-
surface of the first support panel (130), the sec- zontal direction.
ond support panel (140) including a plurality of
second grooves (14 1) formed in a second direc- 8. Thedigital signage according to claim 7, wherein the
tion, the second direction being orthogonal to case (110) further comprises a glass (1186) spaced
the first direction. 20 apart a predetermined distance from the front sur-
face of the display panel (120) to provide a space
2. Thedigital signage accordingto claim 1, further com- (115) to allow an air curtain to be formed between
prising a case (110), the case (110) having the dis- the glass and the front surface of the display such
play panel (120) arranged in one surface thereof and that air flows in the first direction.
an inner space (113) where the first support panel 25
(130) and the second support panel (140) are locat- 9. The digital signage according to one of claims 1 to
ed. 8, wherein each of the first support panel (130) and
wherein the case (110) includes a first hole formed the second support panel (140) is formed of a folded,
in a first end of the case (110) and a second hole metallic plate to provide the first grooves (131) and
formed in a second end of the case (110), wherein 30 the second grooves (141), respectively.
both ends of the first grooves (131) are open toward
the inner space (113) of the case (110) to induce air 10. The digital signage according to one of claims 1 to
flow in the inner space (113) of the case (110), and 9, wherein each of the first grooves (131) and second
wherein first ends of the second grooves (141) are grooves (141) has a cross section having at least
in communication with the outside via the first hole 35 one of triangular, trapezoidal, rectangular and sem-
and second ends of the second grooves (141) are icircular shapes.
in communication with the outside via the second
hole to allow external air to flow therethrough. 11. The digital signage according to one of claims 1 to
10, wherein at least some of the first grooves (131)
3. Thedigital signage accordingto claim 2, furthercom- 40 or some of the second grooves (141) are formed
prising a cooling fan (160) provided in the case (110), larger than others of the respective first grooves
the fan (160) being configured to induce air to flow (131) or second grooves (141).
inside the case (110) along the first grooves (131)
configured to induce external air to flow along the 12. The digital signage according to one of claims 1 to
second grooves (141). 45 11, wherein at least one of the first grooves (131) and
the second grooves (141) are symmetrical.
4. Thedigital signage according to claim 2, wherein the
first grooves (131) are formed in a horizontal direc- 13. The digital signage according to one of claims 1 to
tion and the second grooves (141) are formed in a 12, further comprising a separation plate disposed
vertical direction. 50 between the first support panel (130) and the second
support panel (140).
5. Thedigital sighage according to claim 4, wherein the
case (110) further comprises a glass (116) spaced 14. The digital signage according to one of claims 1 to
apart a predetermined distance from the front sur- 13, further comprising a driving circuit board (150)
face of the display panel (120) to provide a space 55 provided at arear surface of the second support pan-
(115) to allow an air curtain to be formed between el (140) to control driving of the display panel (120);
the glass and the front surface of the display panel and
(120) such that air flows in the second direction be- a back plate formed between the rear surface of the
7
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second support panel (140) and the driving circuit
board (150).

The digital signage according to one of claims 1 to
14, wherein a plurality of first or second support pan-
els (140) are provided.
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Publication number: JP8194437 (A)
Publication date: 1996-07-30

Inventor(s): KOIDE HAJIME

Applicant(s): MATSUSHITA ELECTRIC WORKS LTD

Classification:

- international: GO9F9/00; GO9F9/30; GO9F9/00; GO9F9/30; (IPC1-7): GO9F9/00; GO9F9/00
- European:

Application number: JP19950004432 19950113
Priority number(s): JP19950004432 19950113

Abstract of JP 8194437 (A)

PURPOSE: To provide a display device in which a warm-
up time can be shortened. CONSTITUTION: A display
device is provided with a display portion 2 formed by
containing and arranging a plurality of fluorescent tube
type luminous elements in matrix-like in a display device
box body 1. A transparent plate 3 is arranged in front of
the display portion 2 so as to cover the front of the display
portion 2. Air is introduced from the outside of the display
device box body 1 and is exhausted from the front face of
the display portion 2 passing through the display portion 2
so that the whole display device is cooled down. A
circulation fan 4 is provided so that the warm air between
the display portion 2 front face and the transparent plate 3
is introduced to the backside of the display portion 2.
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