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HEAT RADIATING METHOD OF PLASMA DISPLAY 
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Priority number JP19980099114 19980410 
(s): 

Abstract of JPH11296094 (A} 

Global Dossier 

Page I of 2 

PROBLEM TO BE SOLVED: To unnecessitate a radiation fin, to attain a cost-down and 
weight reduction, further, to improve the reliability by decreasing the number of parts 
and to reduce the thickness size of a set by forcedly cooling a plasma display by 
providing a space between a panel part and the main body of display part. SOLUTIO~J: 
.A circuit P board 4 for driving a main body 1 of display part of the plasma display is 
attached to a panel 8 . .A gap is provided between the main body 1 of display part and 
the panel 8 and the main body is cooled by generating a convection by forcedly pulling 
the layer of air between them through a fan 3. The panel 8 is equipped with a discharge 
port 7 for forcedly pulling air through t!1e fan 3 and a sucking port 6 is provided for 
efficiently sucking external cold air from the downside. Thus, the convection from down 
to up for cooling the main body 1 of display part is generated and heat can be wasted. 
In this case, when the gap bet,.Neen the main body 1 of display part and the panel 8 is 
narrowed, sufficient fluid velocity can be provided and the set can be made thin. 
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Fulltext 

(A) HEAT RADIATING METHOD OF PLASMA DISPLAY 

Ust of publlcatlons 

.. jPN PO 11\PN 
JP11296094 19991029 

on (A) :f-7;(.'f-(;;<.:;/v-(U.,JilU!&:1.Hf. 

AB 

OT 

A· 

PROBLEM TO BE SOLVED: To unnecessitale a raaiatioo fin, to attain a 
cost-dol>n and ....,;g111 reducticn fur1her, to i""""'"' the reliabi6ty by 
decreasing the rurrber of parts and to reduce the thickness size of a set by 
forcedy cooling a plasm, display by prOllicing a space between a panel 
part and the main body of display part 
sa.unDN A circLit P board 4 for dri,.;ng a main body 1 or display part or 
tho plasm, display is attached to a panel 8. A gap is prOllided betMlen the 
man body 1 of display part and the panel 8 and the main body is cooled by 
generating a comection by forcedy pulling the layer of air between them 
1hrough a fan 3. The panel. 8 is equipped w1h a discharge port 7 for 
forcedly puling air 1hrougi the ran 3 and a.sucking port 6 is pro,.;Cled for 
efficienlly sucking e>demal cold air from the downside. Th.ls, the corn.ection 
fran dov.n to up for cooong the main body 1 of display part is generated 
aid heat can be wasted. In lhis case, when the gap between the main body 
1 of display part and the panel 8 is narrowed, sufficient fluid "91ocity can be 
prO\ided and the set can be made thin. 
CCPYRIGHT: (C) 1999,JPO 

OAB 
[llOJ :n~'r-<;;<.:tv-<wai.mit1=.!::t.t.. 
L', ft;i\ffll*~W;l!IJlll:1Jl!:lttlll~'ltQf:a'.l. fl;i\1111* 
!:f;o,;:JttJ<..t:Jl.l-. iiliilitJ'8'1t,.Q/=L ,-;r,9:t,t.lr,-:,t:. 
tt*1;1:;:t,.u.,IUIMiltWt:¥,l=!illif.ffll;f;!:f;u.,1EiiiJ::lil!l!I! 
7~:.,tc!l!~l--CL't::!J<. +~t.i:li!l:l!l!llll!ll!:..t:Jf,g;:,!: 
J:t~f,j:1)\-:,t:. 
(Milt'!'~] ,q,1~.!::!illir-ffll*~.!::<T.>lllll=!'l!lllll=t:iL, 
-C. ttf;lJLJIJi~l>il-t:•J. l!ilL ,;A ... □ 1!:~Q°l:!ltr 
11111:t~,g,1;-;1;:lftJtl-. Jl!J;:ft;j\ffll*~WIEiiliJc:1£l!ilffi: 
l!:llli'Jffrt,:1:-~;,.,t(-:,~:!J•~t.i:L'Jc?JC:fgltl!:~ 
-Jt'f',g.:.!::1:!lll:l!llllllill!:;i!lia'.lt:lailil::l-n >,g. 

IN 

.• PA 

PAH 

PAO 

AP 

PR 

JC 

JCAA 

JCCA 

R 

FTM 

CLMS 

(A) IRIE SI-OCHI 
TERADA IIOBU) 
HISAKAOOTAKAO 
KIMURANAQO.KI 

PANASCNIC 

(A) MATSUSHITA ELECTRIC IND CO LTD 

(A) MATSUSHITA ELECTRIC IND CO LTD 

JP99114981998041D [1998JP-0099114) 

JP991149819980410 [1998JP-0099114) 

G09F-009/00 H01J-017/28 

H01J-017/28 [2006-01 AF I RM JP]; 
G09F-009{00 [2006-01 A L I R M JP] 

H01J-017/02 [2006 CF I RM JP]; 
G09F-009/00 [~CL IR M JP] 

G09FQ/OO 304B; H01J11/34; H01J11/36; 
H01J11/44; H01J17/28; 

5C04D FA01; 5C040 FA02; 5C040 GA02; 
5C040 GA03; 5C040 GF14; 5C040 GH10; 
5C040 MA11; 5C040 MA13; 5C040 MA26; 
5G435 AA09; 5G435 AA 12; 5G43S 8806; 
5G435 EE12; 5G43S CG44; 

1 In lh8 Jjasmaday spray, the indicatory department 
The substance the plasma day spray is conlrotled in order to release heal 
The panel section and 1he aforementioned indica10ry depar1ment itself in 
order to install 1he circLit baseplate 
Wilh prOlliding lh8 space between, it features that it cools mandatorily 
Heat cissipatia, rrethod of [ruJ plasrra day spray. 
2. The circuit basis which controls the plasma day spray 
It sucks into the panel section in order to install the boad the private hole 
ender • 

It prOllides oo side, spits out abo\.e prOlliding 1he pr;,- hole, in the ran 
[ru] forced air cooling [purazuJ of 1he Claim 1 Stalement wtich features that 
it does 
Heat dissipation rrethod of [rrndeisupurei). 
3. lncicatcry department itseU of plasma day spray r-ng 
To apply lhe putty \M10S8 in order to heal thermal conductJvity is good on 
back. lhat 
By sticking lh8 board a the rretal on lhe indicatory department itself warm 
[Pu) 'M'ich features that degree entirely that tries becares unifcnn 
Heat dissipation rrelhod of [razumadeisupurei). 
4. lncicatcry department itseU of plasma day spray r-ng 
The circuit base~e .,,,t,ich controls the plasma day spray In order to heat 
In lhe slructlle IMlich is installed, the indicatory departrrent itself and the 
circuit baseplate taking 
The [nl it camot enter and leale wlh aromd·the air wilh the unit wnch-is 
attached 
Toa way close airtigi~ the conwction point to ttie air rrandatorily wth the 
fan 
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It rmde Iha OUUet because cl Iha (ru] an,i° Iha structise which possesses 
only lhe sucking mouth. it is dense 
Wilh neat dissipation melhod cl lhe plasma day spray which is featured. 
5. lndicatcry depar1ment itsetr cl plasma day spray r-ng 
The circuit basepale ..tiich controls the plasma day spray in order ID heal 
In the strucllre ..tiich is ins1alled, Iha indicatcry department itself and Iha 
circuit baseplate taking 
The [nl it cannoc enter ano lelMl wilh aromd Iha air wilh the urit 'Mich is 
attached 
The way it closes airtight. installs lhe indicatcry department itself and Iha 
circuit baseplate uni-
Only bottom ID open wilh (tsuto), on lhe side abow in the fan 
lnstalUng lhe outlet -..tiere it dependS, it makes Iha structure -..tiere Iha 
com.<>etion flC>NS ID on from under 
It is heat dissipation method al Iha plasma day spray which features thing. 
6. lndicatcry depar1ment itself al plasma day spray releasing 
lhe circuit baseplate 1Miich controls Iha plasma day spray in order to heal 
In the SIJIJCture 'Atlich is inslaDed, Iha indicatcry departrrent itself and Iha 
circuit baseplate taking 
way the (ri] the cpering of Iha unit which is attached can be dil.ided into 
plu"al, length 
Prol.iding the wall, the strucl>se ..tiich inits Iha flew al the air and can make 
flux ras1 
The piastre day spray which reaues lhal it does heal dissipation 
Law. 
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ffi. 
DESC 
(0001) <The technical field ID whieh irMll11ion belongs>As fer lhis irMll11ion, 
(pu"azumadeisupu) 
In crder ID install !he circuit baseplate on back of lhe indicatory departrrenl 
itself of Iha ray 
Being something regarding Iha heal dissipation melhod in the case IM'l8re 
lhe panel exists 
Certain. 
(0002) < Backgroun:l cl lhe lrnentiai>lndiealory depaitrren! book al rcmer 
plasma day spray 
As a heat dissipation method of the body, those 'Mlich are stn.n in Figure 6 
being general, the (a] 
(ru). 
(0003) In Figure 6. as ror 1 lhe inclealory department itself, as rcr 2 heal 
dissipation 
II is the fin o, back al lhe indiealory department itself 1 heal dissipation fin 
2 
It is instaDed. And, it is not shown in Figure 6 
In crder ID dri'"' lhe indicatory departrrent itself on rear side al indicatory 
department itself 1, 
The circuit P board is instaned. 
(0004) As for heat al indicatory departrrent itseW 1. with natural air coollng 
releasing 
It heated. Narre!y, Iha heat 'Atlich occurs from indiealory department itself 1 
In being lransmitted ID heal dissipation fin 2 and emitting heat in Iha air 
Depending, it is cooled. 
(0005) <Problem ID be - by Iha irnention,>ln order ID keep increasing 
brightness, 
It is necessary ID increase Iha e!ec:tric power consu"l)tion of Iha indicatory 
depar1menl itse~. 
lndca1Dry ciepartment itself cl lhe abcM>-lrenti<red rcmer plasma day 
spray neat dissipation 
Wilh law, -.:!ant upon the increase of e!ec:tric power consun-.,tion 
lllfTl)eralLre rise al Iha indicatory department itself 
lhe releasing Yohlre bec:orres considerable, is rmcnted on back al Iha 
indicatcry depar1rre,t itself 1 
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In order thermal fin 2. to enlarge, big spatial capacity necessity 
To do, also weight of the whole set to becorre heavy, at the same tirre heat 
dissipation fin 2 
Cost was required. And, as for rraterial of indicatory department illietl glass 
Because so it is, in case ol the picture ..nch radiates locally, it is the pan ol. 
that 
· Depencing on the ~e difference of the pan where (keJ terrperature 
rises. has not ii up . 
Because the crack OCCISll, heat dissipation fin 2 smal size, is tighlened 
densely 
With it is difficult. 
(0006] In the future benefit enlargerrenl and to high brightness 
(pu-azumade] which Is comefted 
At the time ol chair playing. in rise of electric -• consun,,tion ol the 
indicatory department itself 
In the tendency where """""ature of the [ruJ indicatory depar1ment itsell 
rises "Mth forrrer method cold 
There is a possibitity . 
(0007] <Measures to sooe the pioblem>ln or- ID 501\e the aforementioned 
topic, 
As for heat dissipation method of plasma day spray d this imention. [huaJ 
With the forced air cooling due ID (n], past CClIT!l"'ed ID cooling abiity 
irrp-Ol.<lf1'l8rll 
The (se] it is with the thing, guaranteeing the opening in the indicatory 
depar1rnent ilself and the panel, 
Doing. ii indicates by -gnating the air at that time as the forced 
comection 
It designated that it tries to be able to cool the section itself Ll'liforrny as 
feature 
It is the thing. 
(0008J With the natural air cooling by the former heat dissipation fin, the 
chart 
When electric power c:onsunl)lion of the section itse!f becomes large, form 
ol lhe heat dissipation fin 
Because is large and becomes thickneSS of set nad increased, but book 
depanure 
According to discernrrent. losing the heal dissipation fin. it made forced air 
cooling ' 
With, it is possible to make the thickness of set thin. And, bureaJ 
Vis-a-,.;s the terrperature rise by the picture which 6ghts up section the 
indicatory department book 
As the rretamc plate whose thermal conductivity is good on back of the 
body is stuck 
It equalizes rrore efficienlly than past with the spread action of the air 
densely 
With it is possible. 
(0009] Because of this also the heat dissipation fin reduces "Mth the fact that 
In order to finish, as cost decrease can be assured. the whole set 
Light weight COOIIBfSion and quality reliabitity d weight to ifTl)f'(M', high 
brightness and enlargerrent . 
It is possible to actualize. 
(0010] <Fam of ..-:ution of im.ention>ln claim 1 of this imention and claim 
2 . 
As for inwntion of s1a1emenl, in the indicatory department itself and the 
panel prlllAding the opening 
The indicatory departrrent itse!f can be cooled at that of the (tel time with 
the forced ccmection · 
It features that the sea urchin it does. 
(0011] In claim 3 of this imention as fer imention of statement claim 1 · 
And in the indicatory department itself and the panel sarre as claim 2 the 
opening 
Prol,lding, it cools the indicalI>'y depar1ment itself at that time 'Mth the 
forced corn.ection 
[ruJ occasion themlal conducllvlty and coefficient of heat transfer it is 
high on back of the indicatory departmenl itself 
By sticking the melallic plate fU"thermOr8 il1"fl'l)\,OO'l the efficiency of heal 
dissipation 
As it can point. losing the part where terrpErature becams l"igh locally 
It features that entirely ~e is equalized. 
[0012] Claim 3 of this irM!ntion. claim 4 and claim 5 
As for the contents which are stated, claim in the same way 1 and claim 2 
the chart . 
Prol,lding the opening. in the section itself and the panel at that tirre forced 
opposite 
With rrow the indicate>°)' departrrent itself is cooled wi1h the ran the 
occasion where the sky , 
To suck in order to prorrote the floW of the air and, tirril the mouth the 
indicatory department 
Way flux of the opening part in the substance and the panel can be rrade 
fast 
It features that it does. 
(0013] Below, (puraJ in the form of e,ecution of this irM!ntion 
Concerning the heat dissipation method of the indicatory departrrent itself of 
(zumadeisupurei]. the figure . 
You ~n making use of the surface. 
(0014] (Ferm 1 of e,oacution) as for Figure 1, one execution of this irM!lltion 
The indicatory deplnmenl itself of the plasme day spray in fam and the pas 
The strabisrrus figure which shc:N.s the instaDation slate of lhe flannel and 
thecircuitPboa,j 
It does. 
[0015] According to the 1st wecution e-,pe of this irM!lltion, 
[pu-azumadeJ 
Circuit P board 4 in order ID drile the indicatory departrrent itself 1 of chair 
play 
The structure which is installed in panel 8 is done. Circl.il P board 
IC in order to driw indicatory department itsell 1 being mounted by 4 
It.is. Way it.is shcM.n in Figure 1, the indicatory .department .itself 1 and 
panet8 
PrOloiding the opening between, forcing the layer at the air at this time with 
fan3 
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Causing lhe c«MlClion by l)lJing to the mark. the structure v.tich cools 
The [tsu] [le) it is. lndcatory department Itself "Mth 1 and panel 8 selling al 
opening 
Concerning, lhe flaw al tne air inside as rruch as possible in the lu'bl.dent 
territay 
Because al the acquaintance. the opening =S to do, lengthwise al 
indicatay department itself 1 
When length =Lit does. from S=1.2>C10-2l 2.3 
In order 10 beeare x10-2L. it S818CteCl. Panel 8 srren 
The [te), p,-o-,,iding errission mouth 7 in erder to puD mandalorily -..ith ran 3. 
lhe [a] 
[ru). Ard, in order to suck the cold air outside efficiently frcrn undemea1h 
Inlet pert 6 is pnJlided 
[0016] Concerring lhe form al inlet port 6, the indicatory department itself 1 
When with flux d the air of the openng part is dropped wth panels 8, cold 
Because efficiency bec0rres bad, it makes 2 times that the opening area of 
errission rmuth 7. 
It is. 
[0017] With theoe, indicatory departrrenl itself 1 is cooled 
The conwction ID atx,,.e OCCUTing from under 1he [me] and taking heat 
possibllty 
[ru). Lntil recently, because it is the na1ural air cooDng by heat dissipation -~ . 
CooDng efficiency ID be bad. and indicatory department itself 1 
enlargm,ern and high trightness. cornersion 
When it does, size al heat dissipation fin 2 lD becorre large, especially 
height 
Because it beecrnes large, it to be possible to make the thici<ness of set thin, 
in 
The [!Su] ii is. 
[0018) But. according to this i"""1tion the indicatory department itseW 1 and 
the pas 
Making the opening of flannel 8 narrow, rather, you obtain sufficient flux 
Because ii can do thing, it ID be possible to make the thickness of set thin, 
[ru]. 
[0019) (Form 2 al 8>eCution) es fer Figure 2. one 8"eeution al this im.eition 
The indicatory depMrrent itself of the piasma day spray in form and the pas 
The cross section diagram of the fiamei is shown 
[0020) Acccrding to the 2nd 8>eCulion ""'3rTl)le of this im.eition, 
[pu-azi.made) 
The putty ..tlosa thermal conductlvtly is good on back of the indicatory 
department itseW 1 of lhe chair play 
9 is applied and furthermore thin metanic plate 10 is installed on that. it is 
dense 
With, in indicatay department itself 1 of the plasma day spray 
Being, occurrence of the local t""""'ature rise IMiich is due to the radiation 
of the specific part anti 
The role v.llich desi!J1318S stopping indica10ry depar1menl itself 1 entirely as 
unifcrmterrperall.relhefruit 
ltis it does. 
[0021] Furthermore, "Mlh the i~ of coefficient d heat lransfer. the 
indicatay department itself 
It is possible to errit heat of 1 to the atm::>sphere efficiently. 
[0022] (Ferm 3 d e>ecution) as fer Figu-e 3, one execution of tis il'M!nlioo 
The indicatory department itself of the piastra day spray in form and the pas 
The cross section diagram wnen the plate is instaied .,.;111 the flannel 
It does. 
[0023] Acccrding to the 3rd e>ecutioo ""'3rTl)le of this im.eition. 
[pu-azi.made] 
The irdcatory departrrent itself of chair play in the opering of 1 and panel 
8 
The top and bcttcm in crder to irTVCM> 'the efficiency of the faced air 
coo11ng by ran 3 
Way can instal plate 11. cannot enter and iea-.e the air 
Closing airtight by, from ooty inlet port 6 from outside the cold air entrance 
It made the [ru) way. 
[0024) Because of this. the air. -..hose is cool from outside the ..,,._.,, part? 
Ard others adopting, by rraking the c0rMJCtion IMiich nows to upward, the 
chart 
It became possible to cool section itseW 1 efficienlly. 
[0025) (Form 4 of e,ec;ution) as for Figure 4. 008 ED<eCution of this im.eition 
The indicatory depa1rrent itself of the piasma day spray in term and the pas 
In wth the flamei only top the cross sectioo diagram of a slate where ii is 
closed 
It does. 
[OCX26] Accerding to the 4th e,oacution ""'3rTl)le of this im.eition. 
[pu-azi.made] 
The irdcatory depar1men1 itself of chair play in the opening of 1 and panel 
8 
In erder to ilTl'fOW the efficiency of the forced air cooling by ran 3 abol.e 
ii closes. furthermore ii e,cpels also the inlet port 6 ,.t,;ch has been prrn,ided 
underneath panel 8 
Stopping, it designates the cold air from outside as the strucll.re wtich 
en1erS from only underneath 
Due ID especially, the circuit P board in ader to driw indicatory department 
itself1 · . 

Releases heat !rem 4 decreasing the influence of the hot blast wtich 
possibiity 
[ru). 
[0027] Furthermore, indicatory departrrent itself opening part of 1 and panel 
8 
The air outside set is inhaled as mainly as possible frcrn underneath, 
Because it can do ["1.J) thing. cooDng v.tlose efficiency is good becomes 
possible. 
[0028) (Form 5 of 8>eCUlion) as fer Figure 5, 008 e,ecution of this i™'l'ltioo 
The indicatay depa'trmnt itself of the p1asrra <1ay spray in term and the pas 
The strabisrrus figure al a state ,.t,ere the partitioo plate is instaled in -..ith 
the flame! 
ii shows. 
[0029] Acccrding to the 41h eJ<SCUtion ""'3rTl)le of this i,-ition_ 
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[pu-azumade) 
ln<icalllfy departrrent itself of chair play opening smell of 1 and panel 8 
The case of lhe forced air cooling due to the [le) end fan 3, as in Figure 5 
the dilider 
The plural roans (in Figure 5 di,.;sion) it separates into 3 rooms with board 
12 
In installing fan 3 in each roan 'Mlich it does, is separated the [tsu] 
[le), in<icatory departrrent itself flow of air of openng of 1 end panel 8 
JX"oduct 
From lrder it changes into the pole on. 
[OCilO) The fan 3 ..tlich it adjoins by separating. 
Without recei,.;ng influence rrutually, the indicatory c:lepar1Jren! ilsell 1 and 
the panel 
There are no tirres ·- the disorder Is caused in the flow of air layer at the 
opering of 8 
Because lhe [ru] coollng efficiency becorres good. 
[0031) < Adwntages of !mention >>Like 800\/B (purazurooeisupu) of this 
irnention 
According to lhe heat dissipation rrethod of 1he indicalOJY depar1menl Itself 
of the ra-,, you haw used until recently, 
It Is to make Ille heat dissipation fin unnecessary, cost decrease can be 
assuredv.tlenalso 
Also it becolT'es possible to fighlen. Furthermore nurrtier of articles 
decreases 
In order to do, quality reliabifity to in,,row, thickness size of set 
It is possible to reduce. · 

, ODES 
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1::J:•J. -tz-,1-o,~;,.HJ<To:=.!::1J<i?;!>-o. :it. ll!, 
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11:lil:Olff:lil:lt.!:o!l.lltl!Ullttti<ioJ.l:L. ,l:Uf!lt&U:~l!:!ft 
~llll!-to;::cti•-e~o. 
(0010) [!/!flllO)~~O)ffj!l3]*§!flllO)!lf,j<1!(1 &U:!lfJ!<Jji21:: 
lcfilO)§!!l!Jjl;t, t(jj<llll*~b (~1u::t.;L 'clilllllll~lltlt 
ctO)IIIJ~itl);lJ~Ju::J::-,-cflliisllll*~~itliP-e,;oJ:: 
-51::Lt::=.!:~~nl.!:To. 
[0011 ]*~1lJJOJtlJlJtlji31::leltO)§!ll}Jlil:!ll>J<ll11 
D,{.Ctll:ljl;J!l:2.!:fol!ill::ftmllll*~b (;t.Jl-1::t;;L ,-cJ!Str., 
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itlllllli~llo•Jt-tlto;:.!:1::J:-,,-CJ!l:::fill:1!1!0)J!li$~j.J..t 
t!it-o.!:.!:t,l::li\lfflli!'Jl::l!,{l:IJ'ili(t..:o/lJlttzl!ll<L C 
:i:~i!'Jl::i!lll~!!J-1tTo;:'.,!:z!JUt.!:T-o. 
(0012) *§tflllO)!lf)Jtll:3. DJ:;Jtiff4&U:li\lltll:5 
1::lcUt!:t1.t:Pl11ll;J;. li\:;Jtlll:1 &U:!lllltll:2.!:Fol!ll::ll! 
mllll*~.!:1<.:!<-M::t.lL'clllr.iz!ltlt-C-rO)ft,,~l§;lilJ'>'t 
l/ll::J:-,,-cl!lir-S*~~7y:.,l::J:--,-ClftliPT-olllll=-~ 
!i\Oliil!:1'1.~libltTM://bl::. l!ilL ,jA;,.JJ~!filE:Lftml!I! *~b 1,r.11-1::t,1tol!lr.,1111;tOJlil!ill!!iZ<-e'i!-oJ:"i 

.J::Lt::=/::Hillt.!:T-o. 
[0013] J;.lrl:. *JtflllO)~.&lO)ffja;l::l,lto:1'5 
X,f,<;,.:;11.,,<(7)5:a-1111*~0):fill:l!A:l:iflal::?L'c. lill 
iiiHll~'ci2flllTo. 
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(0014) <ll!:11EC7>ml!!l1 lllll11.t. *§!llllO>-llUli 
C7>ff!Jl::t;lt-o ":f=YX7'r.f7. 71.,-(0>tlir-S!l*~b ( 
*/1,;&l}@li!!Pl!i(7)JlllLJt-tlt~!!zir-Lf=Rtl!ll!lz;f-
~ . . 
[0015] *§!llllCT.lllll !l!lti1!'11::J:t1.l;t. nX•f 
,(7.;ll,-{(7)fl;f-811:$:~1 aclll!IIIITl>f=<V:,CT.l§Jil!IPUi◄ 
:1)<1(*/l,Bl::llll•Jt-tlt1:,nf=fflifizL -CL'<>- i.JfflPUi 
◄l::l;l:flir-811*~1 'E,QIIJT -6 bl'lO>IC.b'!l!S~.h -C 
L'<> .. llil 11::ir-~h-oJ:-51::fl;j;JIB:$:~ 1 b (~Jt-B.!: 
CT.llllll::illMlrllilt-C;:CT.llll!C7>:!l!t\CT.llltac77:.-31:.'l!i$11 
B'Jl::sl<:::.!:l=J:-::>-C~lilactil:::L -Cl1tlillT-ollll;&.!:t,. 
-:>-CL'<>. ftir-811:$:!il .!:,(*Jt-81::0>Ml=l!IMO)m!li". 
l=-:>L'"t:1;1:. l'l811C7>'.!:!!!i\O>lilh.b''t'l?<>t=.lt!t.:il!li!lllll= 
ilit-lltB'll=. ~llll=Sl::L. tlir-11!!:$:~10)'1!:;l;(o]CT.l 
!l:~=Ll:T-6.!:. S=1. 2•10-2L.t.r.;,2. 3 
•10-2Ll::1J:-6J:-51=ill:ii:Lt=• ,1,i,.11,s1=t;L, 
-C. 77;,J1:.'lt$1JB'll=sl(t=tll::1!1:1:il □ 7\rlll:tt-C.i, 
-6. :R. l't!lltl'b5'1-ll!!C7>>ft!!\ac:11lill!9.<r&L •i!.t;t=tll= 
ll!liMJ6Jrl!tlt"t:'ffl>. 
[0016) !!\i.!. □ 60>m~1=-::>L•-cl;I:. tlii\811*ii1 
b l*1t-a.!:C7>1llll=lllMQIIStO):!:!! !i\ O)al;!!:r>il::T .!::)11 
lillltllll!ll'l!!<fJ:l>CT.l't'l!l:l:!! □ 70)lllJ□ iiiffl0)2ffll::L 
t=. 
(0017] ;::11.,;,1=.1:•J. fl;f-ffll*j:ji:1 ~>ftlillT<>f= 
tlC7>1'b'bL"0)1'ia',!.b<§!~Ll!&ac:IJ5;:.!:.b'.Jtt.!:t.i: 
-6. ll!l!lt:l!tl!A?-<:.-21=.1:-o ElfA!:!!>ft't'.i,-:,td=tl. 
>ftlill$1:1Jll!b'~<- :Rft:ir-81l*li1 t,<;;l;!l';!{t&tFiOiQ!l(t 
T-61::l&l!P--<:.,2(7)-fJ-.fX:ll';;l;,t(r,;;LJ. ~l=llfi~t,< 
;;l;~(t,.,ot=Nl-t!-:,t-o,JJ~l8lt<T-0:::l::.b<~t.I..t.r 
-:>t=. 
[0018] Ltl'L. ;$:§!lllll=J::h.l:tft:iitffll*j:jl:1 bl 
'l'-lt-Bl:C7>11!1l!Li~ll!(L -C't.b'.ii. -:i-C+Str,;;;il;l!~lltl> 
:::1:ti•~-0C7>1?i?-:,I-C7>!9'.-'l-~<Tl>:::.!:t,<'t''ft 
l>. 
(0019) <!IU1EC7>!1192lll!l21:I:. *§!llllCT.l-!l!!li 
O>lnl!!ll::t;rt-onX<'r-<7-71.,-(0)fl:ffil!B*lib( 
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(0020) *~llll0>!1!2!l!li9!1=J::h.l:t. nX•f 
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[ ~li"flJW;J<O)iElffl l 
[ITTY;J<Jfi 1] 7"J;(?"f1 A7°v1 t::t-3~,·c ~~$ 

*tM::lil{~-nd'.::.~1;:77;(?"11 A7v1 ~$1J1al!TQ 
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i7"=J;(?"f1A7v10)1il{~~. 
[ITT'f;J<Jfi2 l 7"J;(?"f1 A7°v1 ~$1l1al!TQ@J~~ 

1/H:l& l'Jf11t Qt.::.~0)1,.::t,1v$t::::~~ ,Q,7J.Wffl0)/\~""f 
fflllt::f§!:lt, J:.fflllt:1.;1:r1±tt: LWJl'JO)/\H~lt-C 7 Y ::,,/::J: 
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J.l::1.1,~-fit;;tf'9t::t!;J-t:7d:'QJ: -5 t: u.::..:: c ~~mci" Q 7 
7:::("i"f-1 A7°v1 O)~Jj$.. 
[~*Jfl4] 7"7:::(?"f1A7v10)~-'r-$:,js;-fit;;~:lil{ 

W,\T Q t.::.~t:7·7 ;(7"f--{ A 7v1 ~ffi!Jtilli" Q@JM/}ff 
~i&l'JmtQm~t=:t-3~,-r _ ~-r-rul*-fit;;c@J~t11~1& 
IJNltQ.::z...::..,:, r- cO)FaJO)~m:b'f.!illffic tt:J....IJ-r·~7d:'~' 
J: -3 t:Wl}JL, 7,,. ::,,t:J:-:, -C%:l!l1Jt't9t:~~ffilir~-lt 
Qt..:~O)#ttt:□ c ~~ ':ib<M-00)71-~lfT Ml~t: Lt.::..:: 
c~~ffiCTQ/7A7T-1A7"v10)e~. 
[~;J<Jfi5] 7"7.::(?"f-1A7"v-10)~-r-$:,js:-fit;;~:lil{ 

W,\i" Q t.::.<lbt::::7"'7 X7'r1 A 7"v1 ~$1100-t Q@JMl}~t,1 
~i&l'JmtQm~t::t-3~,-c _ ~~-fit;;c@J~~J& 
l'J-ftltQ.::z...::..•:, r-cO)FaJ0)~3if.:b'f.!illffic tt:J....l'J-c·ts,j:-~, 
J: -31:Wl}JL, ~jf-$:,js:fil.c @J~~l&l'Jf11tQ.::z...::.. 
"I I- c O)FaJ~ ""fffil10);7j,~:lil{ L,, J:.OOJO)OOJJmt:l.;l:7 r ::,,/;: 
J: i#ttt:□ H§!:iili: L-C:t-Ji)[iF"f:b•t:.J:."'-ifiitQffl~I: L 
t..:::.. c ~HCTQ7"7;(7"f-1 A7°v1 O)entl:.. 
[llW;J<Jfi6] 7':7;(7"f-1A7"v10)~$:,t;:-fit;;~:lil{ 

W,\i"U.::.~t:7·7;(7"f--{ A7°v1 ~$1JOOTQ@JMl}ff . 
~1&1'J111nm~t::t-3~,-c, ~-r-$*-fit;;c@l~~J& 
l'J-ftlt Q.::z...::..-:, f-- c O)~.!Jtlm!:-1ntt:j3-\!flJ't·~ Q J:? t:M/t 
I:~ H1Ht-C ~O)ifiit H~JE'. Liii'"JU· .i!i: < -c-~ Q ffl~ 
1:::: U.::..:: c ~~ffic T Q 7"7 ;(?"f-1A7"v10):/il{?:J!:.n 
$.. 
[ JEBJIO)lffn:ill7d:'m8A l 
[0001] 
[JEBJIO).\iti"Qf~t;f:j71'-Jt!f] *~BAI.;!:, 7"7.:;(?"f-1 A/ 

v 1 Cl)~jf-$:,t;:-fit;;O)Jmil I:@! Ml}ff ~ I& 1'J f11tQ t.::. ~O) 
n,r,11,,:1.1,11=(£-t Q~1::t-31t Qe1rr1:.t:fffl-t o i 0)-C· 
ibQ. 
[0002] 
[~O)ttWj]~*0)7"7;(?7--{A7v-1C!Y-Jv-'r-$:,js: 

tijl:O)b!{?:J!:~c l.--Cl.;I:, l;RJ6 t:~i"i,O);,j>-¾tf'9-C•<b 
o. 
r o o o 3 l l:Rl6 t::t-3~,-r, 11.;1:~jf-$:,js:-fit;;, 21.;1:e 

7 1 Y-C'ibQ. ~jf-$:,js:fil-1O)Jmjjt:l.;l:e71::,, 21)> 

I& l'Jf11tt.,h n \o O -f L -c' l;RJ 6 t:l.;l:~~h n \~~ \ 
1;,, ~r-$:,js:fil-10)74'ffiifflllt:~$:,js:fil.~IIBi/r9" M.::.~ 
O)@JM/} Pt,1iJ,!§!:liii'.~h -C ~ ,Q. 
[ 0 o o 4] ~-'r-$:,js:-fit;; 1 O)~l.;I:, El~~~t;:J:-:,-C:/iX 

?!!: L -C ~ ,t.::.. T7d:'h1:>, ~r-$:,js:/4. l lJ•t:.~1: Lt.::.~ 
1.;1:, e71 ::--21::::mvl'J~i:pt:~~ntt-t-tQ.::ct: 
J:-?-C~W~hQ. 
[0005] 
[ ~BAIJ'M?R L J: -3 c To lllR! l ~J.l~ J:.!fn '< t.::.~ 

1:1.;1:, ~-r-$*/4.0)iiHf'ilt:;/J ~ J;flt1JU~ -Ito £·JM% o • 
J:.lic~0)7"7;(7"f1 A7°v1 O)~-r-$*-fit;;O)~n 
$.-C·l.;I:, iiHf'ilt:;/JO)J:flt1JUl:{f~ -C ~-r-$*-fit;;O)OO""xJ:.~ 
IJ~L<7d:' 1'J, ~-r-&i*-fit;;l O);J{Jmt:~~~h-CP-t.1ilc 
?:J!:.71 ::,,2:1.1,, *~fti"U.::.<lt:>*~7d:'~lm~ffl~~c 
L, -e •y t-- ~-fit;;O)!lt!i i m < 7d:' l'J , 1J•-:::>e 7 1 ::-- 2 0) 
::1 A J-i)>;b>;b>-:, -C ~ ,t.::.. )C ~~&i*-fii';;0)1'1Jr!.;l:jf 7 A 
-c·<b '-t> t.::.~, raj$tf'9t:~i"-t. ii!iiffiiO):tJHt, -f0)$jtt! 
l~iJ>J:.nL, B!:TL-"'(~\7d:'~\$jtcO)~~t::::J: I') 

. 5'J:h.iJ'~T-t.O)-C'1ilc?:J!:71 ::,,2 ~JJ~, ft:ffl:fti"-t..:: 
c iJ>J!E L~ '• 
[ o o o 6 l A,-f~-'-l ~ft, ~~ll'.fti" o 7'7A7'r 

1 A7°v1 t:::t-3~,-c, ~-r-rul*fil-O)iJ1ilfllt::IJO)J:.n1::J: 
o~-r-&i*-fit;;O)~iJtJ:.#-t O1l:fl1DJl:~O)-Jf$.-C·ttfir 
w-c-~ ,j:-~ ,ur~tt.titib o. 
[0007] 
[lllffi~MiRi"M.::.<lt:>O)=f.fil ntrli~Ei~MiRi"U.::.clf) 

,::, *~BA0)77;(73/:{ A7v1 (7)~1J$.l.;I:, 71" 
::,,/::J: O%:l!llJ~Xrt::J: l'J, ffJ: ~ :f,firW~::IJ~lliJJ:.~ 
-ttt.::.i,0)-C·, ~-r-$:;f;:fil.c1,;t,,1,-,:::1-3~,-c, ~~.FaJHi~ 
L- -C, -fO)FaJO)~~iM!!lifJ:t-Ji)[t:i" 7,,.:: c ,::J: -:>-C ~-r-

. $:,jl:-fit;;~:t!;J-1::~w-c·~ 7,, J: -3 ,:: Lt.::..:: c ~~me Lt.::. 
{,O)"'('ibQ. ' 
[ 0 0 0 8 l ffO):/il{?:J!:7 1 ::,,,:J: Q E1J't~Xr-c·1.;1:_ ~ 

jf-$:,js:-fit;;(7)iJljJf'ilt:;/JIJ'*~ < ~Q c, ~7 1 ::,,O)~ 
Ii'*~~,~ Q t.::.<lb-e ·y f--0)/¥7J.iJ<!flt1JU L -C ~ ,t.::.n', *~ 
BAl:J::h.l;f, ~7 1 ::,,~~< L, -CiM!ffilJ~Xrt: L-t.::..:: c 
t: J: l'J , -e •:, f--O)J¥h-Hi < T Q .:: c iJ,-c-~ o. JC raj 

$tl'9t::B!:TT Q ii!iiiiil::J: o"J:.n1:~L-C U~rul* 
-fii';;O)Jmil,:~{i~tt.O) ~~,.if~~ lUi 1'J f11t o c c ii t:: 
~O)JltjjXfFffl,:J: l'J~J: l'J l,~*tt91::t!;J-{t-tQ.:: 
t1.1,-c·~ Q. 

r o o o 9 1 .:: n,: J: l'J ~ 7 1 ::-- {, Fl'J~ Q.:: c n,-c· 
t<-t.t.::.<lb, ::7Af--Y'7::,,~W1.Qccll:, -e·:,l-~-fit;; 
m.ffl:O)Jl!Ht{t c JbJrm!ffitt.iJ'lliJJ:. L, i@i~ll'.&tf :;lctfl{t 
~~-t7.>.:: tn,-c·~ Q. 

[0010] 
[ ~BAO)~!ffiO)~§] *~BAO)lJW3J<Jj'{ 1 &tflJW;J<"JJ{ 21: 

liclJtO)~eA1.;1:, ~-r-&1*-fit;;c"-t-,1,,t::t-3~ ,-c~irm~~1t 
-C -fO)FaJ~iM!iff!J:t-tif.[l:J: -:>-C ~ff.;$*#:~Xr:!ll-r·~ -t. J: 
-31:Lt.::..:: c ~~ffic To. 



SEC et al. v. MRI 
SEC Exhibit 1031.0614 

IPR2023-00254 

r o o 1 1 1 *~BJJO)ffl3J<JJi 3 t::liclltO)~eJJttfil!l3.l<JJt 1 
&tf~3.l<JJi" 2 b!iilUH::~T>ml*#:t 1,;;?,1vt:::t:,~ \"( ~Jltfffl 
a:- ll~Ht "( -f O)rnJ !- i.iil!i'J:ltmH:: J: -=> "( !&jf-ffi!::its:#: !-~~T 
Q l~'H::~T>gj!*#:O)Ot::~~~Mtf~~O)~~, 
~.tiU.H:-MIJf-HtQ.::. t t::J: -:>"Oe:,::mc~O)W.,$!-[n]J:. 
~-It¢ t t U::r,.jgt!ft.Jt::?M.J.Jl'.7'ii€!j< :i:tQffi!?ta:-~< t., "( 

if!:ptl:fl{Jt::iUa:-:tt;J-1tT Q.::. t !-~ffit T Q. 
. [ 0 0 1 2 ] *~BJjO)ffl3.l<JJi 3 ·, ffi*]Ji 4 &tffil!l3.l<IJ'f 5 
,::ll~~ht..:.r-1~tt, fil!J3.1<3Ji 1 &tffil!l3.l<JJi2 t !iiltl,:!& 
jf-ffil*«i:t1,;t,Jvt:::t:,~ ,-c~~lfflH~Ht-c -fO)lfflz-ijgll!ilm. 
V:H.::. J:-=> -c ~T>ml*#:z 7 -r ::,,t:: J:-=> -c r,?i~T Q ~,::~ 
3n.0)1JifhziiE11iaT U..:.6":>t:, ~~ )j2,h,O zlm'A:'. l,!&jf-$ 
;;ts:#; cJ,i,M::i-3!t Q~ilfflffi!?tO)vf"Jllrzia!:<-c·~ Q J: -3 
,:: t..,t'..:..::. t z~ti"o. 
. [ 0 0 1 3] 1.-:ffl::, *~BJjO)~O):JBfrn,t::Hlto 7'7 
;(77,f .7,.7'v1 O)~jf-$:;js;#;0)1Dc~:::1r~t::--::>W(, ~ 

· ffiia:-ffl~\"(mtBJlTo. 
[ 0 0 14 ] ( ~~0):/Bfill 1 ) ~ 1 tt. ;;js:~HJjO)-~~ 

'7:>~Yi!H::i-3 Ito 7 7 ;(77..,( .7,. 7'v 1 '7:>~T>$;;js;#; t H 

.::r-,v .&tf@l!m Pt/xO)n l'Jft1tttfilzjf- lt..:.tH.!l(;lllzjf­
T. 
[O O 15] *~HJlO)~H~~f§IH::J:hli, 7'77:77 

4A7v10)~T>gj!;;ts:#;la:-l!IWTQ~s':>O)@J/mP~4 
iN~.:::t-Jv8 ,::n IJ ttlt t:.ht.::tiU~z L, "( ~ \Q. @Jim Pt/x 
4t:::U~T>gj!;;js:#; 1 z-~ot..:.6")0) I Ci)i~~:tl"( 
~ 'Q o ~ 1 ,::jf-~hQ J: -3 !::~T>$::its:#: 1 tHi,Jv 8 t 
'7:>f:;U::~JJ!ffflz~!t-C.::. O)r,iJO)~O)JIH.· 7 -r::,, 3 -c•ijgilfiJJ 
~t:::51 <.::. t t::J:-=> -C:t-lim!-~.::. l -Cr,?;WT Qffl~ t :i:t 
-=> -r" 'o. !&jf-$::its:#: 1 t1,t-1v8 t O)fl:m::~tmJO)~Ji:'. 

. t:::--::>\r ,-c1±, r-Jffi!O)~O)if.{tlili"(•~ o t.::lt'51.?ffL'p}{:t.r~a:: 
ilrf1Ht..:.6":>t::, li,1l!ml= st t.,. ~T>$;;ts:#; 1 O)~nfnlO) 
-R~=LcTQc, S=l. 2X10-2L:iJ>t:.2. 3 
x 1 0-2 u::i:toJ: -3,:::iH5t'.l~. Hi,,vst::E~' 
-r. 7 -r::,, 3-C·ijgil!i'Jft.Jt::i:ll < t..:.6":>t::Df.ilid 7 !-~lt-C a'> 
Q. X. rffl!ln,t:,;,~$0)~H/J$~<~~,j2,trt..:.6":>t:: 
~□ 6 z~lt-Cif o. 
[ 0 0 16] ~060):/B:!R!::-?~)"(tl;:. ~T>ml*#:1 

t Hi,1v 8 t O)lfflt::~lml$5rO)~O)iiiLi~H't t T tr,?; 
!1]~$7'.li;g< ,;i:-QO)"(·Df.:±l□ 7 O)m!□ffiiffl0)2fflt L, 
t.::. 
r o o 1 7 l .::.n t:.t::J:: l'J, ~jf-gj!;;js:#: 1 zr,?;Wi" u..:. 

6":>'7:>Til•t:.J:.As.'7:>:t-Jimili~ L,~Ht-3.:: t il'RJ~c:i:t 
Q. tHl~l;l:~71 ::,,2t::J:QE1~~r,?i"('a')-:>td..:.6":>. 
r,?;W~~w:g<. x~~gj!;;ts:f4. 1 ni:fctfl{t&~J.3}'.{t 
"9Q C.~7 1::,, 20)-+}"1 ;(7'.li::;k~ < ,;i:- I), ~,::~~i)i 
*~<:i:to~s':>to/~O)•hz~<i"Q.::.t#~~,;i:-~ 
-:> -r.:: 0 

[ 0 0 18] lt.l'l, ::ijs:~BJll::J::tLl;f!&jf-gj!;;js:#;1 tH 
i,Jv 8 t O)~Jltm!H~< l "( & n•i..-=> -C +?t:i:tvf"Jllr!-{~Q 
.::. c iJi-C•~ QO)"(·t •:, ~O)J¥h-z~< T Q.:: t -tJi"(•~ 

( 3) 

PCT/US2013/065264 06.03.2014 

~lffl.lJZ-11-296094 

Q. 

[ 0 0 1 9] (~~0):/Bfrn,2) ~2U. ::ijs:~BJjO)-~~ 
O)~frn,!:::t:31tQ7'7;(?7-{ .7,.7'v1 O)~T>gj!::ijs;#;t1, 
i•JvO)ltJiliii~z-jf-T •. 
r o o 2 o 1 *~BJJO)m2~~f11H::J:tt1t. 7'7;('77 

1.7,.7'v10)~$::ijs;#; 1 O)Nffij,::~:i;;~f:1:7'.1>.tl~ v,.::;-
9 ~~l:set::,fO)J:.t::AJP~~~ 1 0 zn l'Jt-tltQ.::. 
t ,:J:-=>-C, 77;(77-f 7,.71,,1 O)!&jf-$::its:#: 1 t::i-3 
~ )"( ~Ji:'.gj!jtO)~,:: J: Q f,.j$ft.J:i:ti!U.tJ:.JI-O)~ !-JlJi 
.LI: l~T-gj!;;js:#; 1 z:@:1ilcft.J1:::ft;J-:i:ti!U.tt::i" Q'B):l!llJ!-:W: 
t..:.i". 
[ o o 2 1 l :set::. ~fm$0)fnJJ:J:J: IJ. ~r-gt!::its:#: 
1 O)~HJJ$~ < :kml::1DcMT o.:: t-tJ{"(·~ Q. 
[ 0 0 2 2 ] ( ~~0):/BfiJ 3 ) ~ 3 l;l:. ;;js:~HJjO)-~~ 

O)~~l::i-31to7'7;(?7-{ .7,.7'v1 O)~T>gj!::ijs;#;t1, 
i,Jv t O)lfflt::-Yv- ~ z n tJ t-titt..:.~O)ltJrffii~zjf­

T. 
r o o 2 3 l *~a~O)m3~f71H::J:tttl:'. 7'7;(77 

1 .7,. -Yv-1 O)~T>gj!;;js:#: 1 t 1,;;t,1v8 t O)~Jltmlt:i-3~ ,"( 
7.,::,, 31:J: M1!lti'J~r,?iO)~*z (,i)J:.~-ttM.::<l1':>t::J:. r 
t::7v-t- 11 a-~fll. ~il;:±l.Al'J"(•~:i:i:-~,J:: -3 ~:: 
Wlfli"o.::. t t::J:: IJ ~ ~□ 61'.l•t:,O)h-;,~n•t:,r,?;~WA 
Q J::? ,:: lt.::. 
coo 2 4 l .::.ttt::J: tJ, ;,~n,t:,O)r,?;~~'~%.a-r:nn• 

t:.J& l'J Ah -C J:.:nt::?f.{hQ:t-Jif,l:l::T Q.:: t t::J:-=> "(, !& 
jf-$::its:«i:1a-~*~<r,?;mi"Q.::t~nJ~t:i:t-=>~. 
[ 0 Q 2 5] (~O)JBfrn.4) ~4,;l:,. ::ijs:~BJjO)-~~ 

O):/Bfrn,!::EltQ7'7;(?7-1 7,.71,,,1 O)~T>$::its:#;t1, 
;;?,JI,, t O)fll]!:::t-_; ~ )"( J:.$0)h-1!i ,t,:::fkfjlO)ltJrffij~z-jf-

T. 
[ 0 0 2 6] ::ijs:~HJJO)m4~f§IH::J:hli. 77;(?7 

,1.7,.71,,,10)~T>$##:1 tHi,JvBtO)IIJltmJ,::i-3~,-c 
7,.::,, 3,::J: Qijgll!i'J~r,?;O)~*zfnlJ:.~-ttQ~s':>,::J:.ffl!l 
a:-~~-- J!,::1,;t.,1,,sO)rffl!l1::~1t-r~,t..:.~j2,□ 6 im 
.Ll:l-C. ~~$7'.l>t:,O)r,?;%.l.irllllliPl?O)h-Aoffl~l::To 
.:tt::J:-:>"(. ~T>ffil::its:#:1 Hf~Tot..:.6":>0)@J/mP& 
4-tJ,t:.~~no~Ji\O)~•a:-~~i"o.::tn"'l'~t~ 
Q. 
[ o o 2 7 l rai. ~$;;ts:#: 1 t J~::f•Jv 8 t O)~JJ!mJgj!jt 

O)rffl!ln,t:.t •y ~O);,~ffl!]O);,~%.z"(·t: ot.::lt~< ~~,j2, 
tr.: ti){"(·t: 00)"('~$0)~~\r,?;!l]i)"']'~t ,;i:-Q. 
[ 0 0 2 8 ] ( ~0):/Bffit 5 ) ~ 5 ti, ::ijs:~HJjO)-~~ 

O):/Bfrn.t::i-31to777:<717,.71,,10)~$::its:«i:t1~ 
::t-,v t O)mJt:::t3 ~ ,-c ttm l'J &Hlifl lt..:.ttfilO)~f.!l(;lllz 

r o o 2 9 l ::its:~8JJO)m4~f71H::J:tt,t, 7'7;('77 
1 7,.71,,1 O)~r-$;;ts:#: 1 tHi-,vs cO)~JJtrm,::i-3~, 
"(, 7 -r 1/ 3 t::J: Qijgl$1J3e_r,?i0)~, ~ 5 O)J: -31:-1±.f;IJ IJ 
& 1 2 "C11~0)$~ ( ~ 5 "('l;;: 3 $~1::?t31J) l::?t,i 
L, , ?t11 ~ ht.:: ~gj!l',H:: 7 -r 1/ 3 !-~M:9 Q .::. b t:: J: -=> 



SEC et al. v. MRI 
SEC Exhibit 1031.0615 

IPR2023-00254 

(4) 

·c ~~gf!:ijs:filt 1 c I ~:,Y,Jv 8 c c1)~filrnJc1)~c1)ij"'iJ'l Hi't . 
~~,::""ftpf:>J:J::~.z -n,o. 
[ 0 0 3 0 l 71'-llliT o .:. c ,:: J: -:, -C , JIJlHiT o 7 r :1/ 3 

c1)~¥~ffl1H::'1tlt o.:. c ~ <, ~r-$:;f;:tilt 1 c J~.:'f,Jv 
8 c c1)fiS\FeJ0~~c1)if,"J1J::'8Ltt ~:i: t, o .:. c tJ{~ < ~ 
o c1)"t·~:W~/J~W ti<~ o. 
[ 0 0.3 1] 
[~BJlc1)M] J;lJ:.c1)J: 51::.:its:~BJlc1)77;(7f,( A/ 

v10)~~:its:tilt0~::ni.t1::J:tt1t, ~mt.,-c~, 
t::.~ 7 1 :1/ ~ ,f'~!;: L,, ::i A 1' ~'7 1/ ~[;l?)h.Q c c b 
t::, ft:ltfti""o.:.t{,i'iJ~c7J:o. ]l!t:$o0o~IJ-~' 
-t 7..>t::.~. o'h'!trnffitttJ,r/iJJ:. L -e •:, 1' c1)}¥7,i.-tJ"1 ;(~ 
ffiH,-t o .:. c t;>:-z: g. o . 
[ ~c1)fl5.!ji~~BJI] 
[ ~ 1 ] , ;;f;:~BJlc1)-~~c1)jf31j!l,:t:;H o 7"7 ;(7f 1:;,.. 

-rv-1 c1)~1fit~~ L-t::.$/m~ 
[~2] :ijl:~BJIO)-~c1)jf31j!l,:t:;lto 7"7 ;(7f-'(:;,.. 

7"v10~::ni.t~~ L-t:.lffiffiil;Rf 
[l;Rf3] :ijl:~BJJO)-~~c1)jf31j!l!:t:iltQ 7"7;(7f{:;,.. 

7"v1 cH.::r,,vO)~*FsI$~jf-t.,t..:lffiiiil;Rf 

PCT/US2013/065264 06.03.2014 

:M11ffl.!fll-296094 

[l;Rf4] :ijl:~B}lc1)-~nffic1)~1ilH:t:ilto~JJ!Fal$7H:7"v 
-1'~~~L,~~~~~L,~IJ]fjijl;Rf 
[ l;Rl 5 ] :ijl:~BJIO)-~nffic7.>~filH;::t:Ht 7.., 7"'7 ;(7f {:;,.. 

7v1 c7.>~11Hffl'il!HH::fr.eyJ 1'J 11x~~~ L,t::.~~ ~~ t.,t::.$1 
m,l;Rf 

[l;Rf 6] ~~'il!l;;f;:tilt!:~7 11/~~frrtL,t::.~0)7"7 
;;(?f-1 :;,..7"I,,4c1.)~~ 
[~~O)~BJI) 
i ~gtl;;f,;:f.i!; 
2 ~7,(1/ 
3 7r1/ 

4 ll!l~P1!i 
5 IC 

6 ~□ 
7 n±::e□ 
8 J~;f-]1,, 

9 /\7 
1 0 ~a11x 
1 1 -rv- t-
1 2 fr~')t,i 

[ l;Rf2 l [l;Rf3] 

I ~IVi<•*~ 
3 -:JYJ 
4 @ii3 Plli 
5 IC 
6 ~iA□ 
7 ll±ltl D 
a ,t .:;tJl-

L 

11 

6 

9 
10 

7 

9 J(:r 11 11 :11.,-t-
B- 10 ¾.IC~ 8 

11 



SEC et al. v. MRI 
SEC Exhibit 1031.0616 

IPR2023-00254 

[!;RI 5 l 

12 ttWIJ~ 

8 

3 

(72)~Bjffi- ~ rn[BJI 

::kWIJf-fFl~m*~F1~1006ffi'il!! ·rtr'ili'.~ 
~fbt~=li:r-i 

PCT/US2013/065264 06.03.2014 

( 5) ~~.!jZ 1 1 - 2 9 6 0 9 4 

2 



SEC et al. v. MRI 
SEC Exhibit 1031.0617 

IPR2023-00254 

DOCUMENT-IDENTIFIER: JP 02062015 A 

PAT-NO: JP402062015A 

DOCUMENT-IDENTIFIER: JP 02062015 A 

TITLE: 

PUBN-DATE: 

TRANSFORMER 

March 1 , 1990 

INVENTOR-INFORMATION: 

NAME COUNTRY 

SONOBE, HIROSHI 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

TOSHIBA CORP N/A 

APPL-NO: JP63212505 

APPL-DATE: August 29, 1988 

INT-CL (IPC): H01 F027/20 

US-CL-CURRENT: 336/60 

ABSTRACT: 

PURPOSE: To prevent the cooling efficiency of a radiator 
from being deteriorated by a method wherein a partition 
used to partially separate a tank part from a radiator part is 
installed to a protective wall and ventilation ports used to 
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introduce cooling air independently of each other are 
installed to the tank and the radiator part. 

CONSTITUTION: A protective wall 7 is arranged, by 
keeping a prescribed distance from a tank wall, at the 
outside of a tank 3 where a content of a transformer has 
been housed. A partition 8 used to partially separate the 
tank part 3 from a radiator part 4 is installed at the 
protective wall 7. Ventilation ports 9, 10 used to introduce 
cooling air independently of each other are installed at the 
tank part 3 and the radiator part 4. The air introduced from 
the ventilation port deprives the tank 3 of heat dissipated 
from its wall; after that, it is passed through the central part 
of the partition 8, is raised between radiators 4 and is 
discharged to the outside. The air introduced from the 
ventilation port 10 deprives the radiators 4 of heat 
generated from the radiators; after that, it is raised and 
discharged to the outside. Thereby, it is possible to prevent 
the cooling efficiency of the radiators 4 from being 
deteriorated. 
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DOCUMENT-IDENTIFIER: JP 02307080 A 

PAT-NO: JP402307080A 

DOCUMENT-IDENTIFIER: JP 02307080 A 

TITLE: 

PUBN-DATE: 

LIQUID-COOLED BT DEVICE 

December 20, 1990 

INVENTOR-INFORMATION: 

NAME COUNTRY 

ISHIZAWA, MAKOTO 

ASSIGNEE-INFORMATION: 

NAME COUNTRY 

NEC CORP N/A 

APPL-NO: JP01129153 

APPL-DATE: May 22, 1989 

INT-CL (IPC): G01 R031/26 

US-CL-CURRENT: 361/699 

ABSTRACT: 

PURPOSE: To hold cooling liquid invariably clean while 
the device is in operation by circulating the cooling liquid 
which contacts an IC and fitting a filter in its circulation 
path. 
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DOCUMENT-IDENTIFIER: JP 02307080 A 

CONSTITUTION: A BT printed board 1 where the IC is 
mounted is fitted to an elevator 2 and moved up and down 
by a winch 3; when the printed board 1 is elevated, a door 
4 is opened to take the printed board 1 in and out and 
when the printed board is lowered, the printed board is 
dipped in the cooling liquid filling a BT layer 5 and the IC 
mounted on the printed board 1 is supplied with electric 
power from a BT power source 6 through a cable 7 to 
perform BT operation. The cooling liquid flows to the filter 
14 from a pump 13 to have its contamination removed, 
exists from a blowout port 8 to fill the BT tank 5, and then 
flows in an overflow tank 9 to enter the pump 13 again 
through a drain port 10. Consequently, the cooling liquid 
can be held invariably clean. 

COPYRIGHT: (C)1990,JPO&Japio 
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PROBLEM TO BE SOLVED: To pertorm efficient cooling and also to prevent dust or 
the like from entering from outside. SOLUTION: In the optical unit 9 of a projection 
display device i, tt1e inside space of a part thereof is substantially in a hermetical state 
by light guides 901 and 902, an upper sealing plate 991, a lower sealing plate ·11 so and 
a head plate 903. An air circulating flow 1180 circulating up and down is formed by a 
circulating fan 158 arranged between liquid crystal light valves 925R, 925G and 925B 
and the lower sealing plate 1150 at the inside space.; Heat radiation in the air 
circulating flow 1180 circulating up and down is performed on the side of outdoor air 
introduced to the upper surface of the upper sealing plate 991 while flowing along the 
lower surtace, and also the heat radiation to outside is pertormed while passing through 
air paths 1160 and 1170 passing the air hole of the head plate 903 through heat­
radiatng parts 5R and SL formed at a front case. Each part at inside is efficiently 
cooled by the air circulating flow 1180 sufficiently cooled. Also, the dust or the like is 
prevented from entering from the outside because it is a circulating flow. 
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DOCUMENT-IDENTIFIER: JP 2001209126 A 
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TITLE: PROJECTION TYPE DISPLAY DEVICE 
PUBN-DATE: August 3, 2001 

INVENTOR-INFORMATION: 

NAME 
FUJIMORI, MOTOYUKI 

COUNTRY 
N/A 

ASSIGNEE-INFORMATION: 

NAME 
SEIKO EPSON CORP 
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N/A 

APPL-NO: JP2 0 0 0 0 8 48 76 
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PRIORITY-DATA: 07099777 (March 30, 1995) 

INT-CL G03B021/16 , G02F001/13 , G02F001/1333 , G03B033/12 , 
(IPC): G09F009/00 , H04N005/64 , H04N005/74 , H04N009/31 

ABSTRACT: 

PROBLEM TO BE SOLVED: To perform efficient cooling and 
also to prevent dust or the like from entering from outside. 

SOLUTION: In the optical unit 9 of a projection display 
device 1, the inside space of a part thereof is substantially 
in a hermetical state by light guides 901 and 902, an upper 
sealing plate 991, a lower sealing plate 1150 and a head 
plate 903. An air circulating flow 1180 circulating up and 
down is formed by a circulating fan 15B arranged between 
liquid crystal light valves 925R, 925G and 925B and the lower 
sealing plate 1150 at the inside space. Heat radiation in the 
air circulating flow 1180 circulating up and down is 
performed on the side of outdoor air introduced to the upper 
surface of the upper sealing plate 991 while flowing along 
the lower surface, and also the heat radiation to outside is 
performed while passing through air paths 1160 and 1170 
passing the air hole of the head plate 903 through heat­
radiating parts SR and SL formed at a front case. Each part 
at inside is efficiently cooled by the air circulating flow 
1180 sufficiently cooled. Also, the dust or the like is 
prevented from entering from the outside because it is a 
circulating flow. 

COPYRIGHT: (C) 2001,JPO 
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esp@cenet- Bibliographic data 

HERMETICALLY SEALED ENCLOSURE FOR PLANAR DISPLAY DEVICE 

Publication number: JP2002158475 (A) 

Publication date: 2002-05-31 

Inventor(sJ: SHIMONO YOSHIO; NISHIMURA KAZUMASA 

Applicant(s): 

Classification: 

- international: 

- European: 

FUJITSU GENERAL LTD 

F24F5/00; G09F9/00; H05K7/20; F24F5/00; G09F9/00; H05K7/20; (IPC1-7) H05K7/20; 
F24F5/00; G09F9/00 

Application number: JP20000352865 20001120 

Priority number(s): JP20000352865 20001120 

Abstract of JP 2002158475 (A) 
PROBLEM TO BE SOLVED: To provide a hermetically 
sealed enclosure for planar display device that is made to 
be inexpensive by housing a commercially available 
ordinary planar display device together with an air 
conditioner and can be installed to any location 
SOLUTION: This hermetically sealed enclosure 20 is 
divided into an upper housing chamber 20a and a lower 
housing chamber 20b having a hermetically sealed 
display window 25 in its front face by a partition wall 21 
The enclosure 20 has a display window 1 a facing the 
window 25 in its front face, a plurality of suction openings 
1 b in the lower parts of its back face, and a plurality of 
supply openings 1 c in the upper part of its back face. In 
this enclosure 20. the planar display device 1 O provided 
with a plurality of fans 5 correspondingly to the supply 
openings 1 c is housed in the lower housing chamber 20b 
In addition, the integrated air conditioner 30 which sucks 
and cools the air warmed by the display device 1 O and 
discharged into the chamber 20b by means of the fans 5 
and circulates the cooled air by blowing the cooled air into 
the chambers 20b is put in position in the upper housing 
chamber 20a 
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f;J:: Ji ~ )~ i )I, 1" llx 1) ~i L l 7 )N ~ )~ ;i<: JI, 1fl1J tJ. ½ Ji ~ lf mi ~ 7 iVl 1) , ~ 1 0 ( 2 ) f;J:: ~ 1 0 ( 
1) 0A-A87WDL,~Dmi~7'iVl6o 
[002.4] 
~ 1 1" * ~ L, 7 , ~ ls ~ ffi ~ ii f;J:: , ±. 'l'. L, 7 , 3/ - JI, ~ 813 1 , 'Jt tlA m_ tB. 2. , 'Jt ~ 3/ - f-- ffl 
3 , '7 --;; 7· 5 , lJ.. ~ 3/ - f-- 6 & u.• ~ ls J~ * JI, 7 tJ. ~ 11 ~ ~ tl l o 
[002.5] 

cg_ 11 ~ 12 -:, L l 7 ~ BF] g l 'l'. , 3/ - JI, f 813 1 f;J:: 11IJ A.. ~ Y )I, ~ = "J b. ~ ~ '7 * :I "J b. ti ~~ t.} ~ 

~ l ffi -14 1" ~ ~ L, 7 ~ l t 0 7 itti 1) , '7 --;; 7• 5 'l'. t'1 iaJ "t l ~ 15 M tt 0 lf mi 7 itti l B.. t"1 mi 813 30 
'l'. , ~~ lJ.. i1 mi 813 0 12!1 m t.} ~ m m ~ c '7 --;; 7• 5 J: 1J t ~ L i ill ii * 7 n ;;- ...t tt 1 n ;;- ...t tt 1J 813 
'l'. , ~~ n -i;- ...t tt 1; 813 0 lJ.. i1 mi 813 1.1t1J 'l'. f,l:: *El tg -t 1 -1.1t1J 0 iifl m b\ ½ 9~ rn1J c -r ~ b -i;- , n -i;- ...t t.j.• 1; 

813ctgL,77)'?5tft~~~tll~'l'.f;J::ffl~"tl~) 12ialtJ.J7fill~B..~mi813'l'.M-lffiC 
~ i~ ~ n , 1.:!>- ~ < 'l'. t 1 -1~ rJr J.!A. ...t 0 • jQ JL 1 o.. tt g i~ ~ n ~ m • w 1 2. 'l'. , m • 813 1 2 0 
9H.lt1Jb\~ns...tl~3/na8131 3 'l'.1°.fffiA.., '7"";J7•51"ilx~L,7Lllo 
[002.6] 

i ~ , 'Jt tlA m_ ffi 2 f;J:: , -!JIJ A.. ~ P M M A ( Y 'J 1) )I, ) ~ P C ( 7-K 1) tJ - ;lt' * - f-- ) 12 ~ tlA m_ 
~ 9l! l! 1" m!l i_, ~ ti i~ b\ ½ ~ 1 1B. tt -14 1" !€ ff? tt 12 ff* w: i_, ~ t 0 7 iVl 1J , :1 - 11, r 813 0 m • 813 
1 212Uii~tll t07'N>6o 20'YttlAiixffi.20"Ji;"WIKc3/na8131 212Uii~:tLl1IUJi' C 

2 0 -lllil rJi' 1" 'Jt tJA m, ffi. 2 0 ill a 813 'l'. llF "t 6 ) 7 iVl J --Z :I - )I, f 813 0 B jQ R 1 o., 0 ~ ii 1~ rJi' C 40 
t'1 B L, ~ ill ii C 1.:!>- ~ < 'l'. t 1 -I~ rJt It 3m R 7 itti l ft jQ R 2 o., tft ~~ Lt ~ :tL l c 
[002.7] 

-'z L, 7 , 'Jt ~ :I - f-- ffl 8 f;J:: JN ~ J~ i JI, 7 "'- 0 A ~ 'Jt 1" ~ 'Jt ~ L, 7 iJaJ ~ "t l i~ feif 1" tii "t l 3/ 

- t-- 1" !€ 3f? tt c tt n i_, ~ t 0 7 itti 1J , £ tJA m. 1.& 2 x [B] ~ 0 1' 7 ~ 1" m A, :1 - ;1, ~ 813 0 m • 
8131 212Uii~tllt07N>lc *~' 20'Jt~:1-f--ffl30"Jsfill*cma8131 2.CUii 
~tllfflffl(20Mffl1"£~:1-f--ffi303/na813x•-tl)7N>J7:J-~f81303m•R 
1o..0~iifflfflC~BL,~ill~C~~<it1fflffllt3mR7ittllB.R8o..tftft~~:tLl 

[002.BJ 
...t ~e 0 'Yt tJA m. w 2 ~ £ ~ :1 - t-- m s ~ L, -r n t ~ :Biiri • 813 1 3 J; 1J r;;i m1J c i!!ic ii oJ fei~ c ff? w: ~ 5o 
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tL 7 <h 1) , -'-t 0 mi 15 i□J 0 t1J ~ "t}.' 51 - JI,, ~ 813 1 0 ~ ~ ~ 813 1 3 7 lt1J PR < tL 7 L l 6 J: )" 12 ~ J 
( lg] 1 0 ( 2 ) $ ~ ) " ~ <N , ~ ~ 51 - f-- ffi 3 0 1¥i "t J ~ fei~ t;t li ~ /'i. * Jl, 7 C L l "t}. ~ J t 

0 t m LI i "t}. c J: 1J ~ ~ i " -:, i 1J , li ~ ;, * Ji,. 7 t.J ~ ~ 51 - f- m 3 t 11 ~ ~ L, ~ L) t 0 
e-ilrl:tlt;r~~ ~ ~ J Etl})ffl ll ~ :tl~ Ll~-B-"Jftilrl J" 
[0029] 

i E , 5 > 7• 5 t;t , ~ Ii. 0 9! ~ g \b L E D ~ C J: IJ }f9 m: < tL J t 0 7 ilti 1) , ~ ffi. L, ~ L l 5 

> 7· 7.J\ Jl, -9" 12 J: J --Z , ~ I~ * "!ft a: x tj: 1l 12 ==_; - JI,, r 813 1 0 &. ~ mi 813 12 t1 L, 7 ~ ~ "t 6 &. ~ 
';/- f-- 6 !~,<,e-t1i□Jf!!ir.ii"<:tl 6 0 

[0030] 
-r ~ c , B.. ~ ::_; - 1-- s t;t ~ &. ~ ?$ t 1¥i "t i ::_; - 1-- e- ilti 1J , -IJIJ ::t t;r ~ & ii ?$ tt )!.q t a 1¥i "t i 10 
P E T c 7-K 1J I. 'f v > T v 7 -7 v - f- ) "t}. ~ ~ i t 0 t.J -tt m e- ~ , 51 - Ji,. r 813 0 1.:!>- ~ < ~ 

t &. ~ mi 813 12 f!!ic ii -r tL i " 
[0031] 

i E , ~ ~ J, * JI,, 7 t;t 11'J ;t t;r T F T ( ==_; > 7 ,{ JI,, L,., f- 5 > '1/0 7.. J ) ~ 0 - ~ 12 ffl L l ~ tL J 
~ ~ ~ 0 lR ~ J, * JI,, 1" ffl l l , -'-z 0 9f- Fol 12 t;t ~ ~ J, * JI,, 7 ! ==_; - JI,, ~ 813 1 C ~ ~ "t "l ~ fei~ ! 
1¥i g 6 ~ ~ J, * JI,, 7 v - L,., 8 "!ft ~ ;t ~ :tl 6 " ~ 1; , ~ ~ J, * JI,, 7 C ffl l l J fill Bl=] C 1; L l 7 , 
)~ 'Y ? 5 ,( f-- ~ ii "t}. ~ je i± ~ tL J ~ ! ~ ~ 7 ~ J ffi ~ ! 1¥i ~ je ~ ffi ~ ~ fiF L, , -'-z tL 12 t1 L, 
--Z )~ ,y '} 7 ,( f- ~ ii "t}. ~ je i± ~ :tl J ~ ! ~ ~ 7 ~ ~ l l ffi ~ ! -11=- 1¥i ~ ~ ~ ffi ~ ~ fiF l, , 2 0 
m ~ t m L l i ~ -B- t.J ilti i " 2 0 ~ ~ c J: tL t;r , ~ ~El ;, * Jl, 7 v - b s "!ft i~ lt ~ tL E -iffil r.ff t;t 
-11=- 1¥i ~ je ~ ffi ~ C ~~ ~ "t "l • 20 
[0032] 

J.R ...t 0 :ti m: ! ffl l l 7 lf ~ ~ ffi. ~ ii ! !il 'Jf n_ 7 6 ~ 'El' ~ ~ 6 ~ , '1/ - )I,, ~ 813 1 0 B.. ~ mi 813 12 
& ~ ==_; - f- 6 ! fflir. ii L, E ~ , 5 > 7· 5 ! i5.ff ~ 0 fil ii C ii tl "t 6 E tl}) 0 5 > 7· 7.J\ JI, -7" ( ~ lg] 

ffi. ) t 51 - 11, r 813 1 12 JR 1J i1 lt i . ->-z L, --z , ~~ '7 > 7· /.I\ Ji,. -7" c 5 > 7· 5 1" JR i1 lt i ~ , 5 
"Y75!;t-~~~!1¥il,7B..ti'1/-f--6~t1i□JL,~li<:tl62~~~6. 

[0033] 
;.'.A:12, m~w 1 2 C~ttffH.&2&u·~~'1/- f-ffi3 !lr:ii"t~L 2:tlCJ:J--Z, J'ttt®:ffi. 
2&V~~==_j-f-ffi3t;t5-Y75"t}.~r.ff~~mm~L,EttBe-s..~==_;-f-6~t1i□JL,7~ 

ii < tL J J: )" C ~ 6 • 2 0 J: )" C L, 7 , lR ~ ~ ffi. ~ li 0 J~ ,y ? '7 1 f-- ~ ii "!ft lfi m: < tL 6 " 
[ 0 0 3 4 J 30 

-'-z l, 7 , ~ fil ~ 813 1 3 12 ~ ~ J, * JI,, 7 v - L,., 8 ! ~ ~ l, 7 , ~ tt ® 1.& 2 Ji V / x t;t ~ ~ '1/ 
- 1-- m 3 "t}. ~ je i± ~ tL E J't t.J ~ ~El ;, * 11,, 7 t ~ ~ "t i J: '5 12 ~ ~ "t i " J))._ ..t 0 J: '5 c L, --z 
~~~ffi.~iit.J1lm:-rtL -;s" 
[0035] 
~ 11 , ..t ic 12 01 L l --z , ~ tt ® t& 2 , ~ ~ 51 - f- m 3 t;t , 51 - 11, r w 1 0 m ~ 813 1 2 c ~ ii 
-r tL --z ~ ~ ;, * JI, 7 v - b mu "t}. ~ 0 w ff >, c lg] ffi. 1± -r ) e- ~ < w ff -r tL --z , ::_; - Ji,. r 813 1 
0fil~8131 2Ct1l,7~~~ ("t~::b~, 5E~l2~tbt.Jlli*~lltt8e-t;t~<, 7Jt.JJJD::b 
6 ~ ii "t}. C ~ lb 7 ~ 6 tt.) ~ ~ J --Z ll 6 " 2 0 ~~~:ti~ CJ: J --Z, J't tt ® W 2 \b ~ ~ 
51 - f-- ffi 3 t;t , 5 > 7· 5 \b ~ ~ J, if'. JI,, 7 ~ 0 ~ ~~ ! - ~ C i* ~ , i E , 5 > 7· ~ ~ 12 i-=I=- )" 

J't tt ® :ffi_ ~ 12 <N lt 6 -'-z 0 mi 15 i□J 0 1~ ~ 1" Dffi_ Ljx 7 ~ 6 0 ~ <N ' 2 0 ~ ~ ~ :ti ~ t;t ' fili ~ L, E 40 
lR ~ J, * JI,, 7 v - L,., mu "t}. ~ 0 t1tl ff ), C PR ~ 9" , 51 - JI,, r 813 1 0 fil ~ 813 1 2 12 g~ lt E ~ ~ '1/ 
-f-ffi!~JtgJffli1~:tJ.lJ (jgjffi.-J±g") !fflLl--Ztj__llo 
[0036] 

lg] 2 t;t , * ~ ~ M B C ~ "t 6 ~ tt ® t& 2 ~ C g~ lt ~ tL E Jffi ~ R 0 ~ trn 11 ~ ~ Jffi ~ tt m, ! ffi. 
"t lg] e- ilti i " ::_; - Ji,. r 1.& 1 0 J't tt ® :w 2 , J't ~ 51 - f- m 3 0 m ~ 813 c t;t Jffi ~ R 1 0-.. • 2 0-.. 

. 3 0-.. "!ft }f9 m: < tL 7 <h 1) , t E , J't tt ® 1.& 2 ~ & t:t ==_; - f- 6 ~ 0 ~ C M m: < tL J 5 > 7• '½' 
3 0 ~ ~ tt ® t& 2 x t;t ~ ~ ==_; - f- ffi 3 ~ lR ~ J, * JI,, 7 ~ 0 ~ C lfi m: < tL J Ji ~ J, * JI,, '½' 3 
1 ~t.Jlfim:-rtL--Zll6o ~12, ~tt®1.&2~J't~':l-f-ffi30~Ct4i"t}.0~Fsi3 2"t}.'}f9 

m: < tL 7 ll 6 ( E ~ L, , ~ ~ ==_; - f- ffi 3 "!ft J't tt ® 1.& 2 12 ~ ~ t;I;' 8 7 f!!ir. ii< tL tL t;r fili ic ~ rel 
t;tlfim:-rtL~l).tl'Ei'tilrlJ). 50 
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[0037] 
$ ~ 1M :ff~ ~ C ~ "t J B • JL 0 .Fl- ~ ~ ~c ii C -:, L l 7 1"' ~ C ~ Elf] "t J . jg! 1 C ffi "t 11 PX' ~J C J:: 
J ~ , Y - JI., f-!' W. 1 , -jt ~ ® 1.& 2 , -jt ~ Y - f-- ffi 3 0 m. ~ 813 0 B • R tt , -'t :fl -'t. :fl 0 813 tl 
0 4 m. 0 m. ~ 813 c g~ Lt 9" , ~~J ::t tcr , ~ * Lt x tt ~ ...t :;z 11 Y f-!' ffl ::t ii 7 ~ L l -:, E J:: 3" c l1i ~ 
~ ffi * ii 1" g~ ii L, E t;t ~ C 01 L l 7 , :g. 813 tl 0 m. ~ 813 0 pq 0 m IE 15 i□J 0 ...t 15 ~ ~ J ill C 0 'J-f-

[003BJ 
);R 12 , jg! 1 ~ jg! 2 C ffi l., E $ ~ 1M tf~ ~ 12 ti tt J t~ 1,i~ Jj .?t fl= ffl C -:, L l 7 ~ EIF] "t J ~ , 2 0 B 
• R 2 o.., . s o.., 1" • L, c '7 -;; 7• ~ s o ~ )ii a ;, * ,1., ~ s 1 tt ffl tt J c 0 1J , ~ c , • • R 
1 o.., 1" B L, 7 A • )'. t ffl tt -:> 7 L l J " HP 1;" , '7 Y 7· ~ 3 0 )'. )ii A J, * JI,, ~ 3 1 ): ~ rffl 3 2 10 
~ tt ' !i. L l C A • ~ • Li 7 ff'/ 1

) la] • ff ~ ~ 6 0 

[0039] 
2 0 J:: 3" 12 , -jt ~ ® W. 2 1" ~ J., ~ '7 Y 7· ~ 3 0 ): )ii ~ J, * JI., ~ 3 1 tfl B • R 1" B L, 7 ffl tfl 
-:> 7 L l J 0 7 , '7 Y 7· 5 -¥ 12 J:: -:> 7 je ,.R L, ~ '7 Y 7· ~ 3 0 IAJ 0 ~ ).fffi_ ~ ff CJ) ~ • tJ.· l1i A J, * 
Jt., ~ s 1 pq 0 ~ • ): ftiJ 5.ffil. ftiJ ff 12 PX' 1J ~ , ..El. -:, * rm ~ ~ ~ tt 12 A • ~ t ftiJ 5.ffil. ftiJ ff ): ~ 1J ~ i 
".vt-:>c, ii!ij~3 o. 3 10~•ffc£-:f<-jf,~nw.2&u/xtt-jt~:1-f--ffi30 'J-f­

je~~LJ3"U!~t~Li J2~tfl~ <, ~C, '7Y7·je~Cl!IJ'7Y7·~3 00~5.ffil.tt~t 
A.~ 0J!W7il'lfo1"':tl J 07, mi~c~5.ffil.CJ:: J-jt~®W. 2-¥01El3~t~)~1°':tl J" 
[0040] 
~ 12 , jg! 1 0 ( 1 ) C ffi "t , ...t 15 CJ) Jl1. ~ 813 C B • fl 1" g~ Lt J 11 PX' ~J C J:: J ): , 7 "Y 7· 5 -¥ 20 
CJ::-:> 7 je '-R L, E ~ ).ffil. ~ ff 0 ~. tt ...t ~ L, 7, ...t 15 0 Jl1. ~ 813 0 B. RC~ 7 ~ < ~-:> 7 Ll 

c c a a ~ ffi * ii tt , ~ * tt ~ x tt ffl ::t ii 7 ~ 0 i~ ii ~ Jt 0 t□ fcJ 1" r□~ :o 9" , 1g1 1 0 c 1 ) 
c~ffiL,~••R~mc...t15c~n7nJ), '7-Y?~3o~aaft*~~31~0~• 
tt Jl \b tJ. C la] • ff it~ 7 :tL J " ~ 0 , ~ 1 0 ( 2 ) 7 ~ , -jf, ~ ffx 1.& 2 tfl Y - JI., f-!' ID 1 0 ? '7 
Y ? :ffi tt CJ) Jl1. ~ ID 1 2 Cm~ L, 7 ~ ffi 1"' :tL 7 Ll J tfl, ...t ~ L, E J:: :5" C 2 CJ) ill~ 813 1 2 ~ 2 

:tl 12 ~ rm "t J -jf, tt ® 1.& 2 ~ ~ 1..-!>- CJ) ~~ Fs"l 1" 1i ti L, 7 ~ ~ '.>E'. ~ 1i )'. ~ -:> 7 L l J 0 7 , '7 Y 7· CJ) 

~B1"':tl~7/?~300~-tt...t~0-fffl1"BL,c..E!.-:,-jf,t,tnw.20m•R20..,1"WL, 
7 lW A J, * JI., ~ 3 1 "'-. B lJ J 11 ~ ): ~ -:> 7 L l J " 
[0041] 

;:R 12 , ~ 3 tt * je afl 0 ~ JM m ~ 12 1i i l1i a ~ ffi * ii 0 tt11 0 ti PX' ~J 1" ffi "t ~ 7 itt> 11 , 1g1 s 0 30 
c 1 ) tt Jjj a ;, i ,1., 1" JR 1J ~i L I c a a ;, * Jt., m1J tJ. ~ ~ E ->F rm 1g1 7 d7) 1J , ~ s 0 c 2 ) tt ~ 
1 0 ( 1) 0A-A~7t7HlrL,Ell'Jrim~7itt>J" ~3 Cff'/Llc, ~ 1 ):ftiJ-H%0t0tt 
, ~ 1 Cffi"t11Jix'~~)'.la]-7itt)JCJ)7, -'-z(J)~Elfll"tjgl 1 Q)~~EIFl't:tiffl"tJ" 
[0042] 

a a ~ ffi * ii c 0 Lt -;s -jt, ~ ® 1.& 2 1" ~ 1., ~ '7 -;; 7• ~ 3 o \b ijj a ;, ::r ,1., ~ 3 1 0 m f;fJ tt ~ 1" 
tlf ~ 12 ~ '!J'f-. "t J E (\J) , Y - JI., f-!' ID 1 , -jt ~ ® W. 2 & o· -jt, ~ Y - f-- ffi 3 aJ ...t 15 0 m. ~ ID ~ l' 
15 0 m ~ ID 0 Jx 15 c • • iL 1 o.., . 2 o.., . s o.., 1" i~ Lt c L , i " * E , • • iL 0 ill ii ~ , ...t ~ 
L, E ...t l' Q) m ~ ID C ~R ½ 9' )ii ~8 ~ ffi * ii Ci) *-i ~ ifili iID ie Im t}. ~ $1~ :tl Em~ 813 7 d7) :tl tcr J:: Ll 

0) 7 ' izg 15 Ci) m ~ ID C •• R 1" al lt 7 t Jz L l 0 

[0043] 
~ 4 tt * je aFJ 0 ~ JM m ~ c ~ -;s l1i a ~ ffi * ii 0 ~ 12 1il? 0 11 PX' ~J 1" ffi "t ~ 7 itt> 1J , ~ 4 0 c 
1 ) tt a a ;, i 11., 1" JR 1J 13#{ LI c )w a ;, i Jt., m1J tJ. ~ ~ E ->F rm ~ 7 d7) 1J , ~ 4 0 c 2 ) td:: 1g1 4 
aJ (1) aJA-A~7t7Jl¥lrL,EIJJrifiljg17iV)J" ~4Cff'ILl7, ~1 ~ftiJ-H%aJt0tt, 
~ 112ffi"t1lPX'~~~ftiJ-7dtl i 07, ->t0~~sFJttlgl 1 0~sFJ1"ttm"t1" 
[0044] 
~ 4 C J:: J ): , Y - JI., f-!' ID 1 0 B • R 1 o.., 0 IAJ 7 It 'T r.ff 0 B • R 1 o.., GJ R ~ Jl1. C , Y - Jl, 

f-!' ID 1 )'. - ~ 11 ~ 0 ~ ~ ID 1 b 1" g~ Lt 7 L l J O 2 0) ~ ~ ID 1 b ~ ' :I - )l, f-!' 813 1 12 •• :J-L 
1 0.., 1" *~ PX' g J ~I ' -'t 0) •• R ID -5} C 0 Lt J y - Jl, f-!' ID Ci) t7J 1) ~ 2 L, ;, 7 itt) J O ~ 4 CJ) ~ 

ffi ~J 7 tt , Y - )l, f-!' ID 1 aJ 6 ~ rff GJ B • JL 1 o.., GJ IAJ 0 4 IJi!i aJ B • JL 0 R ~ ill ID C ~ ire ID 1 

40 

b 1" gj tt 7 L l J O -'t L, 7 ' y - )l, r ID 1 Q) ~ ire ID 1 b /"j:: ' ~ n w. 2 & O' -jt, ~ :I - f-- ffi 3 0 50 
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cg. Jffi ~ R 2 o.,. 3 o., 1" It Jffi "t 6 M ~it)'.~ J 7 Ll 6 • 
[0045] 

2 0 J:: 75 C , :I - JI, r 813 1 0 ~ E 813 1 b ~ , -'Jt t.t ~ :ffi. 2 '(:) -'Jt ~ :I - 1-- ffi 3 0 Jffi ~ R 2 o., , 

3 o., 1" It Jffi L, 7 L l 6 0 7 , ~ E 813 1 b ~ , :I - JI, r 813 1 , -'Jt t.t ~ :ffi. 2 l9.. u -'Jt ~ :I - 1-- ffi 3 
0fil.ii;~(\))~1i~1" ~~ l., 7 Ll 6. 
[0046] 

41-:>7, ~4Cffe"t~E8131 b CJ::°Jtul~c:g.Jffi~R 1 o.,, 20.,. 3o.,0fil.ii'B'::bi±1" 
-t i 2 i -:, e ~ i 0 e , ==,; - 11, r 813 1 , t.t ~ :f.& 2 , -'Jt ~ ==,; - 1-- m s c i~ Lt i; tt ~ cg. lffi ~ R 
1 (L . 2 (L , 3 (L 0 fil. ii 0 9" tl. 1" 1mii 1J ffit { l., , ~ J'ls ~ ffe lt ii C 01 Lt 6 7 / 7• ~ 3 0 )'. lW ~ 

J'e. * )I, ~ 3 1 0 ~ ~ it ~ 1" ul ~ C ~ h'x "t 6 2 't, tfr oJ 1if C ~ 6 c 10 
[0047] 
* E , ~ 4 12 ffe "t ~ ~ 15'J 7 ~ , o/ - JI,, ~ 813 1 0 ~ E 813 1 b ~ :I - )I, r 813 1 0 JlJ. ~ 813 0 4 lli!i 
12 i~ Lt E ~ ~ 7 iVl 6 tfr , 2 0 11 ~ C -it ;t 7 , ...t 15 0 JlJ. ~ 813 C 0 J-J. ~ E 813 1 b 1" g~ Lt 6 11 ~ 
15'J 7 ilti J 7 t ~ L l • 2 0 ~ ~ .J51J 7 ~ , :I - JI, ~ 813 1 0 ...t 15 0 JlJ. ~ 813 0 ~ E 813 1 b 1" -'Jt t.t ~ 
:ffi.2>(:)-'Jt~:J-l--ffi.30Jffi~R2o.,. 3o.,Cltlffi"ti±7, -'Jtt.t~:ffi.2~-'Jt~:J-1--ffi.31" 
~ 1) l' tf 6 J:: 75 C L, 7 ~ tt "t 6 2 't. )'. ~ J c 2 0 J:: 75 ~ ~ 1) l' tf ~ tt 12 J:: J 7 , -'Jt t.t ~ tR 
2 ~ -'Jt ~ ==,; - 1-- m s 0 I¼ l' J'ltil\ ~ t.J.· ==,; - Jt, r 813 1 0 I¼ J'ltil\ ~ 813 1 s c ~ 1 0 c 1 ) * ~ ) e ~ 
;tcLl J~~0t0CJt~7, -'Jtt.t~:ffi.2>(:)-'Jt~o/- l--ffi.3~-'t0El:i:7 ,t,,2 )'.~ < ~ 
mi0-'F!.Bli:tfrnl~l~tt 6 c 
[ 0 0 4 B J 20 
~ 5 ~ $ je BF] 0 ~ n{ij M ~ C ~ 6 lW ~ ~ ffe lt ii 0 ~ii] 0 11 ~ ~9'J 1" ffe "t ~ e iV> 1) , ~ 5 0 ( 1 ) 
~ lW ~ J'e. ;t )I,, 1" J{x 1) ~#. L l 7 iW ~ J'e. ;t JI,, ifllJ t.J. t; ~ E -'F mi ~ 7 iVl 1) , ~ 5 0 ( 2 ) ~ ~ 5 0 ( 
1) 0A-A~et7Jl!ITL,Emi"mi~eiltiJ. ~51201Ll7, ~1 't.ral-H%0t0~, ~, 
C ffe 9 ~~ ~ ~ 't, raJ - 7 ilti 6 0 7, -'t 0 5~ BF]~~ 1 0 l5~ BF] 1" 81 ffl 9 6. * E, ~ 5 C 01 Ll 
7 , :I - JI, r 813 1 0 ~ E 813 1 b tfr i~ tt ~ tt 7 L l 7 , 2 0 ~ E 813 1 b 0 11 ~ 't, ~ 1i~ ~ , ~ 4 
Cffe"t~E8131 b 't.[a]tfeiltiJ07, ~40~Bfl'"E81ffl"tJc 
[0049] 

~512ffe"t~ffe15'JCJ::6 't,, Jffi~R1 CL, 20.,, 3o.,0:Jf~~it1"11&~ (JW~~ffeltii1"~ffl 
9 6 ~fr, C 7J, -'F 15 i□J )'. ~ 6 15 i□J 1" 11& 't, f;F 9 6 • ) 12 :Jf~ ~ L, 7 L l 6 • Hf.I s , :I - JI, ~ 813 1 , t.t 
~ :ffi. 2 l9.. U' -'Jt ~ :I - 1-- ffi 3 0 ...t 15 't. l' 15 0 JlJ. ~ 813 12 01 L l 7 , 1J 15 i□J 12 ~ < .El. -:, ti 15 i□J 12 m 30 
L l !I<§ :Jf~ :Jf~ it 0 Jffi ~ JL 1" :Jf~ ~ l., 7 L l 6 • 2 0 Jffi ~ R :Jf~ it 12 J;: 1) , :I - JI,, ~ 813 1 , t.t ~ :ffi. 2 , 
-'Jt ~ :I - 1-- ffi. 3 0 Fei"l C g, 1.:!>- 0 fil. ii 9" tt :tfr '± lJ ~ )'. L, 7 t , lW ~ ~ ffe lt ii 0 1¥i ~ ifili mi ~ lffl C 
~ ~ 1" ~ ;t 6 2 )'. ~ { , flJJ s , ...t 15 x. ~ l' 15 0 JlJ. ~ 813 C ~9'J ;t 1J 15 i□J C ~ L l R '"E ~ Lt 7 t ii 
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ii1J3s*~1'R(')mffifJ!IJt::~Eii%,'1r*~t!xt --'f-frt::WGil'l: Lt:.:~)\:'JBt:t, ~E~)tt!xmOOf!!.IJt::WGil'l: L 
t:.:mJ1ttJJ: t , WI~c.~:rtfN(')ftli\i$t=w2.ctt r_, t:.:tt:rt::rtilllt t , WI~c.~:rtfN(')~@fJIJ t=~xitt:.:~ff 
t 8::{im;z. T~-bi-&s'1r*~~@'.t::;f3PT, 
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(')iJ~'it -t> o lzl 7 Wa¥~tXffiA 1 t.:l'l'fl~ ~ :h.1::ti':lila*~~@'.(')ffifflt~~-91z!'t'·'it -b o .:. (')ii1J3a 
*~~@'.12ti, ii1a'1r*~:Wt:1 l(')f31:JJt::ii1J3a*~1'Rl l t--'f-fit::Wcc:h.-b~:1/ct!x21 t 
, ~:rttJJ:2 1 (')ftn\l$t::Wc0:h.t:.::rtilllt2 2 t, ~1tfR2 1 r-J('):n:;~iilasa*~t!x 1 1 fJIJ-"---!'zJlt 
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;; 1J v- J---iJ-c·iJ,t:,~;s~1t,tm:2 1 cr)jjljjftn\l$Jtio ~ 1ti~.hcrJftn\l$c.::~xwn 10" ¾t:.:, ~ 
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ffl~i]{~~Ef"}(:: t b:h.-t> C 

[0005] 

C:. C) J: 'J -:'tfflfflt(')~BJI~@'. 1 2 !::L :Ytillll 2 2 C):n:;~ ~:n:;fR 2 1 t::~i, •'t'ifia'1r*7Gt!x 1 1 ~ 
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i.)>f"'7-1t:.T-t>0-C'iboiJ>, i1:/ia8a*~~@'.iJ>fi~1r.0h-b/::-:Jh, ~:rct/x2 1 irw:~1r.0h 
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fC:o 

[0009] 

[ t;H'f Xmk 1 ] 
-xrrr,.:,z. 5 - 2 1 2 3 s ~i:-W 
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-:Jh T, -c0)~.Ji,Ji$-½'-0):;;-1r.iJ1:ai~t:::rlti'r L., -'f0Je~:i:iJ1:ai!H::*ts < ~ 0 2:. t iJ1ifHi:?. 
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C:.7£--:i -C L.:t -3 2:. t iJ;-j[; i_ f:.:,h-b o 
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tit::, fi:!,\'lip-:J1Hl'lo:ii1:/ia8a*:;r;)+JO)ffiiBJI~~i=m1i' t:.h-b N!f¥ 1 ~4 mmO):rcWJl. ( '.w::rc3 
/"7) t::ib--:i T ti, ~.Ji,JicL,J, 0 1, 1 cL o:it::~ 6 tc::i:h, ~JE L.tc::59'$:ltJJFaimTt£1:t::tJ\ 1-C, ~.Ji,Ji: 
$-½'-0:;;-11::.o:i:rlt1T!i-Ji:aitt-C·;b !J, JEBJI~(l)~~t::J:h!:L ~.Ji,1i:Hi¾:Htc:: 1/7 •:, r-$0 
iN.JlJi 9 o O J,_:.tl::. t::~'¢ o 2:. t iJ>liiiJ'i:h t:., htc:" i tc:, :i--lf t:: t --:i -C LL ~i;:.ji,Ji:'giJt ;,'HT 
T-0 ~.ft: !J 7co:i:J;'{r, t•f1J5:JIJ't' -0 2:. t UIBl~-c·«) !J , :J;'fti•f115JrJ'¢ 0 cf:f:l!:h,$€~ io:iiJ,fJUf:-c· 2b 
00 
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C::. (l)f:_1/), ~Jb-y>-z-O)Jf:X I) f& \, ,iJ/.BJI~(::$11°0 'e'&.l o x;Wl{O)~-fiff-fO) §~~ BJ.lie L- ---C i-f­
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--1::_icta¥i'Fxwik 1 O)i1H11*~5tii"'l::&.l '7 l ii .. C::. (l)J:: -3 ~1fJ1:i)>~~ht...: 'LO)·C~ < .. JlH:: 
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O)ffHi'iH::, :3/cWli'.11flO)~l!."~:1/c;f=tiz£ •cfi:~~ L- ---C, ~3/crJxO)iMr!llJJ\.::ffil!.":lf.;J~t::-t 0 t..::ihO)~ 
{i:~1/- t- Hi:ttl::~:@t L-, :3/cwJi'.0)~:3/t;$7i\.(:::ett o~l!."JJJ*J: < {i:~ L- ---C~:3/c1'tiz"Y'i-m 
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T~~"")-t_:,, J::.~cO)~~:l:.~::f;;(::J:: oiMr!ll--1::_-ff-!i, -f"~"t-:h.0.iclHIHiLz ---C :'/c;Wl{O)~:Ji,Ji1/ 7 
"I r-$(::fi U::~~l!."i'&J¥1/'. L--f~0i.Mi!lll:::@L- ---C L-:i. -3 f&1::h.i1f x_ 0.h.0 o C::. O)~~!ii'rff.lt 
fMHleiZ}f;fft~.h. ---C \, •0t...:lhi'&1¥1/'.i.Mill'.:o'-&it~(1) i O)(::J:t:.~0 t ~ < ~\, •◊ C::. O)t..::ih, ~-fi,Ji 
1/ :'T '1/ J, l'IB t::ft L- t...:~~$-½- ~ i'&1¥4 L- ---C L- :i. -3 tc:.· tt---c•7d., < , :k.J». O)J'.E1='.!J¥:~ t 7d.' 0 ;&1:h i 
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[0018] 

*IJl(l)~BJI~!ilfrJ~cO)FuiM,~~1¥¥iFiT~< fl/7~~1~:ffi:bUa5"!, :3/cwJi'.O)~:JiiJi1/ 7 '1/ r-$ 
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(57) Abstract: The invention relates to a procedure 
and an apparatus for controlling the temperature of 
the display surface (6a) of an encapsulated display de­
vice (6). The display device is placed in a casing (1) 
provided with a lrnnsparent protecting element (3), in 
which casing a medium, such as air, is circulated. Ac­
cording to the invention, the flow of the circulated air 
stream (9) is equalized and after the equalization the 
air stream is caused to flow along the display surface 
(6a) of the display device (6) over the display surface 
(6a). 
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PROCEDURE AND APPARATUS FOR CONTROLLING THE TEMPERATURE OF A 

DISPLAY SURFACE 

The present invention relates to a procedure as defined in 

5 the preamble of claim 1 and an apparatus as defined in the 

preamble of claim 5 for controlling the temperature of a 

display surface. 

The procedure and apparatus of the invention, which are 

10 hereinafter also referred to by the common designation "so­

lution of the invention", is particularly well applicable 

for use for controlling the display surface of electric dis­

plays, such as TFT, LCD, plasma or similar display devices, 

either by cooling, heating or in some cases even drying the 

15 display surface. This type of electric displays are also 

referred to as digital displays. 

Aforesaid displays provided with a digital display surface 

have been mainly used in indoor spaces, which is why they 

20 have generally been non-encapsulated. The display surface of 

the display has therefore been in direct contact with ambi­

ent air, and consequently it has been impossible to control 

the temperature of the display surface accurately enough. 

Still, this type of displays generally work without major 

25 problems in indoor spaces because the air circulation rate 

is sufficiently high to prever.t the display surface from 

becoming overheated. However, as displays used for different 

purposes have been gaining ground, there has arisen the 

problem that a bare display surface can not be left exposed 

30 to touch by people. Such exposure may lead to damage of the 

display surface in consequence of vandalism or otherwise due 

to the surface being accidentally touched with excessive 

force. For this reason, a display surface that is exposed to 

touch by people has to be protected with a pane of glass, 

35 plastic or equivalent placed in front of the display sur­

face. Often it is also necessary to encapsulate the entire 

display. However, such encapsulation and protective plate in 

front of the display surface easily cause overheating of the 

display surface, which is due to the display's own heat pro-
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duction, the sun or other external heat sources or the com­

bined effect of these. Overheating may reduce the service 

life of the display if it e.g. causes local· damage to the 

display, or overheating may damage the whole display beyond 

5 repair. 

Due to the difficult control of temperature of the display 

surface, it has been difficult to use aforesaid electric 

displays outdoors where the display surface is more readily 

10 exposed e.g. to direct sunshine, which might cause excessive 

heating of the display surface. Besides, bright sunshine 

affects the visibility of the display surf ace. In bright 

illumination and in sunshine, the display' s own brightness 

has to be increased, and consequently the additional power 

15 needed to form the image and increase the contrast produces 

a higher surf ace temperature of the display, thus heating 

the display surface further. Likewise, when used outdoors 

the display surface may be exposed to other extreme condi­

tions, e.g. rain or low temperatures, in which aforesaid 

20 electric displays do not necessarily work without a heating 

arrangement. 

In prior art, international patent application no. WO 

01/99482, among others, discloses a solution for cooling an 

25 encapsulated electric display. However, the solution accord­

ing to this WO specification concentrates on cooling the 

components located in the rear part of the display casing 

and on cooling the rear part of the plasma display, as is 

stated on lines 1-10 on page 2 of the WO specification. In 

30 addition, from Fig. 2A and 2C of the WO specification we can 

clearly see that the display surface 21a is outside the cas­

ing and the cooling air gap Eis on the opposite side of the 

casing, behind the display 21. Although the display is en­

capsulated, the display surface in this solution, too, is in 

35 direct contact with ambient air, so it is not possible to· 

reliably implement control of the temperature of the display 

surface, and the display surface is exposed to vandalism and 

damage from being touched. 
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Previously known is also a solution as disclosed in British 

patent application no. GB2357178 for controlling the tem­

perature of a plasma display in a case where the plasma dis-

5 play is enclosed in a hermetic casing provided with a trans­

parent front plate to prevent disturbances caused by dust 

and other particles present in the air. In the solution ac­

cording to this GB application, the cooling air is taken 

through filters directly from the external air surrounding 

10 the casing and returned after the cooling function from the 

casing directly back into the space outside the casing. 

Therefore, controlling the temperature of the air taken from 

outside the casing may prove difficult because the tempera­

ture of the air may change even very quickly e.g. when the 

15 sun emerges from behind a cloud and heats the air. Likewise, 

displays used outdoors are exposed to large temperature dif­

ferences in different seasons, and therefore correct control 

of temperature is difficult. Moreover, in the solution ac­

cording to the GB application, the air stream is blown into 

20 a gap 26 behind the display panel, between the display panel 

13 and an auxiliary panel 12 behind the display panel, and 

not into the gap between the transparent front plate,14 and 

the actual display surface. Consequently, control of the 

temperature of the display surface itself is not as fast and 

25 efficient as it could be. Besides, in the solution according 

to the GB application, the air stream is not equalized in 

any way, so the air stream may be different in respect of 

cooling/heating power in different parts of· the display. In 

difficult conditions this may result in damage e.g. to a 

30 part of the display surface. 

Thus, both non-encapsulated displays and partially or com­

pletely encapsulated displays still have the common drawback 

that no reliable arrangement for controlling the temperature 

35 of the display surface has been achieved, and consequently 

the use of electric displays is restricted. 
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The object of the present invention is to overcome the 

above-mentioned drawbacks and to achieve a simple and reli­

able procedure and apparatus for controlling the temperature 

of the display surface of an electric display, in which so-

5 lution the display surf ace of a display placed in a casing 

can be provided with a protective glass pane or equivalent. 

A further object is to achieve a procedure and apparatus 

that will enable the use of an electric display for many 

different purposes and in many different places of applica-

10 tion. The procedure of the invention is characterized by 

what is disclosed in the characterization. part of claim 1. 

Correspondingly, the apparatus of the invention is charac­

terized by what is disclosed in the characterization part of 

claim 5. Other embodiments of the invention are character-

15 ized by what is disclosed in the other claims. 

The solution of the invention has the advantage that, being 

completely encapsulated, the display device, in more simple 

terms the display withstands all kinds of external condi-

20 tions, including exceptional situations, whether caused by 

weather or man. An additional advantage is that the encapsu­

lated construction with the display surface placed inside a 

casing enables the control of the temperature of the display 

surface to be reliably implemented so that the limit tem-

25 perature values specified by the manufacturer will not be 

exceeded under any circumstances at any point of the display 

surface. The advantages resulting from this include a longer 

service life of the display and more versatile possibilities 

of use of the display than at present. The display can be 

30 used both indoors and outdoors and also at a close distance 

from spectators as the display surface is protected against 

touch. A further advantage is that the casing of the display 

can be easily provided with a cooling system, allowing a 

display provided with the solution of the invention to be 

35 safely used even in reasonably hot outdoor conditions. An 

additional advantage is good sound insulation of the fans 

used, because the fans producing the air streams are placed 

as far away from the front edges of the air ducts opening in 
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the spectator's direction, so that the fan noise carried by 

the air stream travels through as long a distance in the air 

duct as possible. Yet another advantage is that the closed 

box-type structure also protects the display from dust, 

5 sand, water and other harmful materials. A further advantage 

is that, as a constant dynamic pressure is maintained over 

the entire width of the display surface, the velocity of the 

flow of circulated air can be equalized over the entire 

width of the display surface, so a sufficiently even flow 

10 velocity is achieved even in the display surface edge areas 

having the greatest flow resistance. 

15 

In the following, the invention will be described in detail 

with reference to an embodiment example and the attached 

drawing, 

Fig. 1 

wherein 

presents a technical solution according to the 

invention in simplified and diagrammatic form in 

side view, 

20 Fig. 2 presents a technical solution according to the 

invention in simplified and diagrammatic form in 

top view, and 

25 

Fig. 3 presents a technical solution according to the 

invention in simplified and diagrammatic form in 

front view. 

To provide an understanding of the solution of the inven­

tion, first a technical solution implementing the procedure 

of the invention for controlling the temperature of the dis-

30 play surface of an electric display will be described. Fig. 

1 presents a simplified and diagrammatic cross-sectional 

side view of a casing 1 according to the invention. An arrow 

pattern 9 represents the circulating air stream used to con­

trol the temperature of the display surface 6a. The casing 

35 structure comprises e.g. a thermally insulated envelope 2, 

which has an open front provided with a transparent protect­

ing element 3, such as a glass or plastic plate or a corre­

sponding transparent structure. The envelope 2 and the pro-



SEC et al. v. MRI 
SEC Exhibit 1031.0688 

IPR2023-00254 

5 

WO 2005/079129 PCT /FI2005/000098 

6 

tecting element 3 together form a substantially closed and 

substantially watertight and airtight casing structure, in­

side which a display device 6, i.e. a display provided with 

a display surface 6a can be mounted. 

Provided in the upper part of the envelope 2 is an air duct 

4a of a width covering substantially the entire interior 

width of the envelope 2, which air duct forms a hollow 

structure with an L-shaped cross-sectional profile such that 

10 a first branch of the L-profile is substantially parallel to 

the interior upper surface, i.e. ceiling of the envelope and 

adjoins the ceiling of the envelope 2 while a second branch 

of the L-prof ile is substantially parallel to the interior 

rear surf ace, i.e. back wall of the envelope 2 and adjoins 

15 the inner surface of the back wall of the envelope. In the 

lower part of the envelope 2 is an air duct 4b corresponding 

to air duct 4a and placed in an upside-down position with 

respect to air duct 4a and adjoining in a corresponding man­

ner both the back wall of the envelope 2 and the interior 

20 bottom surface of the envelope 2. The front edges of the 

first branches of the air ducts 4a and 4b, i.e. the branches 

at the ceiling and bottom surfaces of the envelope 2 extend 

to the front part of the envelope 2, close to the rear sur­

face of the protecting element 3. 

25 

The air duct 4a in the upper part of the is provided with at 

least one fan 5a, which sucks air used for controlling the 

temperature of the display surface 6a from the air duct 4a 

and blows the air further into a space 10 in the rear part 

30 of the envelope 2, which may contain e.g. display components 

producing turbulence in the circulated air stream. The fan 

Sa is secured to the second branch of air duct 4a, i.e. to 

the branch adjoining the rear wall, close to the space 10 in 

the rear part. Similarly, air duct 4b is provided with a fan 

35 5b secured to the second branch of the air duct, i.e. to the 

branch adjoining the rear wall. The fan Sb sucks air from 

the space 10 in the rear part of the envelope 2 into air 
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duct 4b and blows it further through the air duct 4b towards 

the front part of the envelope 2. 

The front part of the air duct 4b in the lower part of the 

5 envelope 2 is provided with a throttle element 7b, such as 

an air gap or equivalent, throttling the circulated air 

stream and having a width substantially covering at least 

the entire display surface 6a, the effective cross-sectional 

area of the throttle element being smaller than the effec-

10 tive cross-sectional area of air duct 4b after fan 5b. Cor­

respondingly, the front part of the air duct 4a in the upper 

part of the envelope 2 is provided with an exhaust element 

7a, such as an air gap or equivalent, for the exhaust of the 

circulated air stream, said exhaust element having a width 

15 at least substantially equal to the entire width of the dis­

play surf ace 6a and an effective cross-sectional area at 

least equal to the effective cross-sectional area of the 

throttle element 7b. 

20 The display device 6 is so placed inside the envelope 2 that 

between the display surface 6a and the protecting element 3 

there remains an air gap 8 having a substantially uniform 

width and oriented in a direction parallel to the plane of 

the display surface 6a, in which air gap the circulated air 

25 stream 9 produced by the fans 5a and Sb has been fitted to 

rise along the surf ace of the display surface 6a from the 

lower part of the envelope 2 to its upper part to control 

the temperature of the display surface 6a. 

30 Fig. 2 correspondingly presents a simplified and diagram­

matic cross-sectional top view of the casing structure 1 of 

the invention. The arrow pattern 13 indicates the path of 

the cooling replacement air in the casing structure 1 of the 

invention. Placed on each interior side surf ace, i.e. side 

35 wall of the envelope 2 has a hollow air duct lla and llb of 

L-shaped cross-sectional profile substantially corresponding 

to air ducts 4a, 4b. The first branch of the air ducts 11a, 

11b adjoins the side wall of the envelope 2 and the second 
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branch adjoins the rear wall of the envelope 2. Air ducts 
lla and llb are mitred with air ducts 4a and 4b and fastened 
at the mitre to air ducts 4a and 4b, so that the four air 
ducts together form a structure resembling a picture frame. 

5 The hollow interiors of air ducts 4a and 4b are mechanically 
insulated from the corresponding interiors of air ducts lla 
and llb either at or near the mitre to separate the air 
streams circulating in the air ducts from each other. 

10 The vertical front side of the envelope 2 is provided with 
one or more air intake openings 14a communicating with the 
opening at the front edge of air duct lla. Air duct lla is 
provided with at least one fan 12a, which sucks replacement 
air into the air duct from outside the of the envelope 2 

15 through the intake opening 14a and blows the air further 
into the space 10 in the rear part of the envelope 2, where 
the replacement air stream 13 is mixed with the circulated 
air stream 9, cooling, heating or drying the circulated air 
as necessary. In the labyrinthine structure of the space 10 

20 in the rear part, the replacement air is well mixed with the 
circulated air, so that the temperature of the circulated 
air is rendered as even as possible. The fan 12a is fastened 
to the second branch of air duct lla, i.e. to the branch 
adjoining the rear wall, close to the space 10 in the rear 

25 part. Similarly, air duct llb is provided with a fan 12b 
attached to the second branch of the air duct, i.e. to the 
branch adjoining the rear wall, which sucks air from the 
space 10 in the rear part of the envelope 2 into air duct 
llb and blows it further through the air duct llb out of the 

30 envelope via one or more exhaust openings 14b provided in 
the vertical front side of the envelope. As the air intake 
and exhaust openings 14a, 14b are located in the front side 
of the envelope, the display casing can even be embedded in 
a wall or a corresponding mounting surface. 

35 
Fig. 3 presents a simplified and diagrammatic cross­
sectional front view of the casing structure 1 of the inven­
tion. For the sake of clarity, the figure only shows the 
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circulation air 9 flowing upwards along the front side of 

the display surface 6a of the display device 6. Correspond­

ingly, behind the display device 6 the circulation air 9 

flows downwards, as can be seen from Fig. 1. The replacement 

5 air stream 13 mainly separated from the circulated air 

stream 9 is sucked via fan 12a into the space 10 in the rear 

part, circulated in a substantially horizontal direction and 

blown out of the casing 1 via fan 12b. Thus, the display 

surface 6a is never directly exposed to raw air from outside 

10 the casing but only to air mixed in the circulated air 

stream 9. This results in easier and better filtering of the 

air used to control the temperature of the display surface 

6a. 

15 In the casing structure 1 of the invention, the circulating 

air stream 9 produced by one or more fans Sb creates an 

overpressure in the lower part of the of air duct 4b, be­

cause the cross-section of the throttle element 7b in the 

fore part of the air duct 4b is smaller than the cross-

20 section of the air duct 4b. The result of this is that the 

pressure is equalized in the throttle element 7b and the 

circulating air stream is evenly distributed over the entire 

width of the throttle element 7b, and therefore a substan­

tially smooth circulated air stream 9 of uniform temperature 

25 is flowing at the same velocity through the throttle element 

7b, rising upwards in the gap 8 along the display surface 6a 

of the display device 6. 

By means of the circulating air stream 9, the temperature of 

30 all pixels on the display surface 6a is controlled by sup­

plying circulation air at a temperature as required in each 

situation to the display surface 6a at least over the entire 

width of the display surface and at a sufficiently high flow 

rate. Placed in the upper part of the air gap 8 and the dis-

35 play surface 6a are one or more terr,perature sensors, by 

means of which a correct temperature of the circulating air 

is maintained. Generally a temperature adjustment of the 

circulating air stream 9 effected by using the replacement 
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air stream 13 is sufficient. To prepare the casing 1 for 

difficult conditions, it can be provided with one or more 

heating elements to heat the circulating air when necessary 

on the basis of the information obtained from the tempera-

s ture sensors. Similarly, the casing 1 can be provided with 

one or more cooling elements to cool the circulating air 

when necessary on the basis of the information obtained from 

the temperature sensors if the cooling effected by using the 

replacement air stream 13 is insufficient. In addition, the 

10 apparatus comprises controlling and adjusting elements for 

keeping the circulating air stream 9 at a correct tempera­

ture or within correct temperature limits. For the sake of 

clarity, the figures do not show the temperature sensors, 

heating elements, cooling elements and controlling and ad-

15 justing elements. 

According to the procedure of the invention, the control of 

the temperature of the display surface 6a of a display de­

vice 6 is implemented e.g. as follows: In the procedure, a 

20 circulating air stream 9 is circulated inside a substan­

tially closed casing structure 1 by blowing circulation air 

by means of a fan Sb into an air duct 4b and throttling the 

flow of the circulation air 9 away from the air duct 4b by 

means of a throttle element 7b so as to create in the air 

25 duct 4b an overpressure equalizing the circulating air 

stream 9. The overpressurized circulating air stream 9 is 

passed further via the throttle element 7b at an even flow 

rate along the display surface 6a of the display device 6 

substantially upwards in an air gap 8 between the display 

30 surface 6a and a protecting element 3 placed in front of the 

display surface 6a, 

display surface 6a. 

at least over the 

From the air gap 8, 

entire width of the 

the circulating air 

stream 9 is passed further via an exhaust element 7a into an 

air duct 4a from which the circulating air stream 9 is 

35 sucked by a fan 5a into a space 10 in the envelope 2 behind 

the display device 6, in which space the circulation air is 

mixed at least when necessary with replacement air sucked 

into the envelope 2 from outside the envelope 2 via an air 
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duct lla by means of a fan 12a to keep the circulating air 

stream at a desired temperature or within desired tempera­

ture limits. 

5 In addition, the circulation and replacement air is used for 

cooling display device components placed in the space 10 in 

the rear part. When necessary, the circulating air stream is 

cooled or heated by means of a separate cooling and/or heat­

ing element. The replacement air stream 13 is partially 

10 mixed with the circulating air stream 9 and passed out of 

the envelope 2 via a fan 12b and an air duct llb. In addi­

tion, the circulating air stream 9 and the replacement air 

stream 13 are prevented form being mixed with each other 

except in the space 10 in the rear part of the envelope 2 

15 behind the display device 6. 

It is obvious to the person skilled in the art that the in­

vention is not limited to the embodiments described above 

but that it may be varied within the scope of the claims 

20 presented below. Thus, for example, the structure of the 

envelope and the structure and number of the air ducts may 

differ from those described above. Likewise, the placement 

and number of fans may vary. Similarly, it is obvious that 

the intake and exhaust of replacement air as well as the 

25 circulation as a whole may be implemented in ways differing 

from those described above. For example, the replacement air 

can be taken from the side of or from behind the casing, and 

it can also be exhausted to the side of and behind the cas­

ing. The replacement air can also be taken into the casing 

30 or exhausted from the casing at a point near an area con­

taining components that require e.g. special cooling. If 

necessary, the replacement air can also be taken in and ex­

hausted from the same side of the casing. 

35 It is also obvious to the person skilled in the art that the 

elongated opening presented above as a throttle element may 

also consist of a series of smaller apertures or holes, 

which may be disposed in more than one row. The essential 
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point is that the throttle element or equivalent is used to 

equalize the pressure of the circulating air stream in the 

air duct and thus to distribute the entire circulating air 

stream over the entire width of the display surface. It is 

5 also obvious that, instead of consisting of aforesaid aper­

tures or holes, the throttle element may also be formed e.g. 

directly on the basis of the mutual positions and shape of 

the display device, protecting element and fore part of the 

air duct. It is likewise obvious to the person skilled in 

10 the art that, instead of throttle elements of fixed shape 

and size, the opening of the throttle element may be adjust­

able. 

It is further obvious to the person skilled in the art that 

15 the pressure, velocity or equivalent of the air stream be­

fore it flows onto the display surface 6a can also be equal­

ized without an actual throttle part reducing the cross­

sectional area of air duct 5b. In this case, using a high 

power with fan 4b, in the air duct Sb after the fan 4b a 

20 pressure is created that has a magnitude such that the whole 

air duct forms a kind of throttle functioning as an equaliz­

ing element and the pressure as well as the rate of flow are 

equalized before the air stream reaches the lower edge of 

the display surface 6a. in this case, air duct Sb may have a 

25 substantially constant cross-sectional area throughout its 

length. 

It is additionally obvious to the person skilled in the art 

that the air intake opening 14a at least for the replacement 

30 air stream 13 may be provided with a filter to prevent dust 

and other small particles present in the air from getting 

into the replacement air stream 13. 

It is further obvious that, instead of being formed from 

35 plate-like structural elements, the air ducts may also be 

formed by the components and other structural parts of the 

apparatus. 
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CLAIMS 

-· A procedure for controlling the temperature of the dis­

play surface (6a) of an encapsulated display device (6), in 

5 which procedure the display device is placed inside a casing 

(1) provided with a transparent protecting element (3), and 

in which procedure a medium, such as air, is circulated in 

the casing (1), characterized in that the flow of the circu­

lated air stream (9) is equalized and after the equalization 

10 the air stream (9) is caused to flow along the display sur­

face (6a) of the display device (6) over the display surface 

( 6a) . 

2. A procedure according to claim 1, characterized in that 

15 circulated air stream ( 9) is throttled to equalize the air 

stream by means of a throttle element (7b) placed below the 

display surface (6a), whereupon the air stream (9) is passed 

over the display surface (6a) through an air gap (8) between 

the display surface (6a) and the transparent protecting ele-

20 ment (3) in front of the display surface (6a). 

3. A procedure according to claim 1 or 2, characterized in 

that the circulated air stream (9) is passed after the dis­

play surface (6a) via an air duct (4a) provided inside the 

25 casing (1) into a space (10) in the rear part of the casing 

(1), in which space the circulated air stream (9) is mixed 

if necessary with replacement air taken from outside the 

casing (1), after which space (10) the circulated air stream 

(9) is passed again through an air duct (4b) provided inside 

30 the casing (1) via the throttle element (7b) into the air 

gap (8) and over the display surface (6a). 

4. A procedure according to claim 1, 2 or 3, characterized 

in that the temperature of the circulated air stream (9) is 

35 monitored by means of temperature sensors and, when neces­

sary, the circulated air stream ( 9) is either heated or 

cooled by means of a separate heating or cooling element. 
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5. An apparatus for controlling the temperature of the dis­

play surface (6a) of an encapsulated display device (6), in 

which apparatus the display device ( 6) is placed inside a 

casing ( 1) provided with a transparent protecting element 

5 (3), and which apparatus is provided with at least one fan 

(5b) for circulating a medium, such as air, in the casing 

(1), characterized in that the apparatus is provided with at 

least one element for equalizing the circulated air stream 

( 9), which equalizing element, as seen in the direction of 

10 the circulated air stream ( 9) , is placed between the fan 

(Sb) and the display surface (6a). 

6. An apparatus according to claim 5, characterized in that 

the apparatus is provided with at least one throttle element 

15 (7b) functioning as an equalizing element, which, as seen in 

the direction of the circulated air stream ( 9), is placed 

between the fan (5b) and the display surface (6a). 

7. An apparatus according to claim 6, characterized in that 

20 the throttle element (7b) is placed in the casing and that 

the throttle element (7b) is an elongated opening of a 

length at least corresponding to the width of the display 

surface (6a), the cross-sectional area of said opening being 

smaller than the cross-sectional area of the air duct ( 4b) 

25 between the fan (Sb) and the opening. 

8. An apparatus according to claim 5, 6 or 7, characterized 

in that the front wall of the casing ( 1) consists of a 

transparent protecting element (3) placed at a horizontal 

30 distance from the display surface (6a) of the display device 

(6) so that the protecting element (3) and the display sur­

face (6a) have an air gap (8) between them through which the 

circulated air stream (9) is passed over the display surface 

( 6a) . 

35 

9. An apparatus according to any one of the preceding claims 

5-8, characterized in that, in addition to the aforesaid 

components, the casing (1) is provided with at least an ap-
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erture-like exhaust element (7a) for exhausting the circu­

lated air stream, an air duct (4a) and a fan (Sa) for pass­

ing the circulated air stream (9) over the display surface 

(6a) as a smooth flow inside the casing (1). 

10. An apparatus according to any one of the preceding 

claims 5-9, characterized in that the apparatus is provided 

with air ducts (lla, llb) and fans (12a, 12b) connected to 

the air ducts (lla, llb) for taking in replacement air from 

10 outside the casing (1) and mixing it with the circulated air 

stream (9) in the space (10} in the rear part of the casing 

and for exhausting it from the casing (1) after the mixing, 

and that the air ducts ( 4a, 4b) guiding the circulated air 

stream ( 9) are mechanically separated from the air ducts 

15 (lla, llb) guiding the replacement air stream (13}. 

20 
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::$:fE13JIL::l:Wfic Lt--:: r0i@,¢.( ~ f.14iR-tt 10 c T 6 'L 0 T:', f: 0 § S"J c To c c..: 0 L::I:, ~1:ifi: p'q 0 
i!!JtiJ1i$< i;J:-)tc:::t£,Q;-(;:tj, 11.&%.□ U1~%.□ c ~lffi:IRLTY~%.~~A L Trnl:{:il;;p'q~l%W L 
, i tc::, rg~p1q0iMiJtiJ,1.&T L T7~m~~J. -t ;,s !i c-·-c·i;J:~ 1tii.t;:ij1FJ~c.11.&m□ c#rm□ 

C ~ 1¥1~ L Tff~p'qt·~mHI~ L T<WWT-0 c..: C -c·, f;f~p'q(T)riJ-¥tr"Ji;J:iMiffl'.fgf_lc J~m 
~J.(;:J: 6 7 1 Jv5'0P7h~0'i;J:< Lt.:: 1Mfffl*jf;~@'.HllH-.lt-tt10 c T 6 (;:&:i 6 o 

r ~ll ~ ~4iR:T o t.:ln0-'f f1] 
[ 0008] 

::$:fEBJl01Fifffl*jf;~@'.!j:Wf~c Lt-: §s"J~~ff.lt-tt 10 c To 'L 0-c·, ~13.l<JJ'i 1 0-'ff9Jj, ~ 
.m0i%:HM>0'i;J:< c b 2--:iJ,.::t..l::.:/Bff.ltc':h-ti J: j (;:~BJl:t!Rc*~:i.=- •:; J,t3ctU~m@JH!l'IB 
c ~WciitLtc::rnl:~c, ~~rnl:~t;::JBff.ltc':htc::7~m~~A-too.&m□ c, WJ~crnl:~r'10WJ~cim: 
H!~illl~ Lt--::~%.~YH'.fJH;:;J1~%.T 611~%. □ c, WJ~~ll&%.DiJ 0 GY~%.~~A L WJ~~t1~%. □ iJ· 

GJ~/'IB(;:#~mc'-1:t o tc:/n(T)7 11/ c, WJ~c.11.&.m□S J::t.F#~_mrn;:i,ll~;t; J::V'~:.&(iiJ!l'~(;:Jf:x 
1111 c., :htc::OO.fnJi!irJ:/ifll1Jx c, ~~OO.fnJi!ilJ:/ifllt!R ~ "'1ffi'rt;:lffi1Jx:JxJ'iJ.c i4"l~:JxJ'iJt;:ffirJ:/ifll-t ;s 515\1/J~m 
c J: !J fflff.lt L, WJ~cfflfnJffilJ:/ifllt!R~~D)('"g 6 c: c t·J~m~@'.~p'q(;:~}., i)>~, #~m L, i 
tc.:., Jil[n]fljljpipt!i(~ i,11£;;-g o c..: c -c-·a[f;ifi:p'q(TJ~% ~fl™~-tt o J::: -3 {;: Lt--: 'L (TJ"('&:J 6. 
[ 0009] 

~t3J<JJ'i 2 0-'fffi!j, WJ~c Ltc::ft3J<JJ'i 1 0-¥f1t;:;t;t -.,z, WJ~car~t;:~£tt G:ho o.&m □ ~ 
Jj[{:il;;(TJ~ffijt!i((;:;t;tt-6 T${1Ioo'0f,lij{J!lj(;: 2~!coo'L, #~%.D~j'g{:il;;(TJ~ffijt!i(l;:stH,_ll'.fli 
{{I@'.0 $9c/'IB(;: 1 ~WciitT o c j¾(;:, 1~07 -r ::,,-c·&:i-:i T 'L fg~p'q0~m0iJEh, ~!JnJC 
Lt--: c..: c !·f;(fffi c T 0 o 

[ 0010] 

~ff3J<JJJ: 3 o:i-¥f1!j, WJ~c L tc::fff3J<JJJ: 1 o:i-¥mt;:J3 t, z, mic*jf;:i.=.. '1/ t- c WJ~c~13JJ1Jx 
c 0rs'10imH%t;:Im::ho WJic.11.&m□ J:: !J 000.ii:.~, WJic~jf;*-=f c WJic~.m@IH%$ c 0rs'10 
~§~~:h0MtJ::1J~<L~c..:c~%ffic-t0. 
[0011] 

~13.l<J_l'i 4 0-'fffi!j, WJ~c Lt.::fw3J<J_j'i 1 (TJ-'ff9;{;:;t;l •T, WJ~c515\i/J~fflHl\\i/J L TWJ~c.00. 
fnJffilJ:/ifllt!Rt;:J::: ·")TM~ir)-0 ~ ,!:J:lmtizT-0 Y 1 2 :/-:;.-·!_·, WJ~cff~p'q(;:~¥:ttG:htc::iUtt > 
"I;" J:: 0 crJ1±::1Jt:.:J:: 0, «> 6 ~ 1i;:1:_ *jf;-t 6*-jf:~-=f-crJ,¢.i_tT*t:.:J:: -:i -cmu:/ifll~- 6 c.: t ~m~ 
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[ 0012] 
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~t1<JJJ:50)-'fffi!:.I:, WJ~c.Lt..::~t1<JJJ: 10)-'fffi{:t:Hi'"(, WJ~c~IBIJ.Jtf&:t\llU, :=t-Y{:J::-:> 
'""C lillfi 961/'Y 7 t- t, ~~:,, 'Y 7 t- t WJllc.Jil,rbJ/liiJfffll;fJx:t Nt®i: L, iJ,~, WJllc.1/'Y 7 t- 0 
@Jlfti':t: J::-:> z~mrbJl!irJOOtix~ r,,i11a¥i:1m'.S:fxl'l'~t ~nt:fxJ'l'~t-t -5 1J ✓;, t --c·mnx: LJ..:: c.::. t ~ 
ta¥~t T6o 
[ ~B}IO);'.i}JW,] 
[ 0013] 

*~BJI!;±WJtc L Lt '3 {;:, 7~~vt~A -t -b ti&m.D t, @'.{tq:tq~fJw=tmLt..::~m.~i11'%.-t-b 
111'%□ t {:OO,rbJ$rJOOt&H1tt, iJ'~, -fnz·n0JilrbJ$rJOOtR~r,,JIJa¥{:$1JOOL '""Cl!&% □ t t11' 
% □ ~ M~ Lt..:: I) ~1& Lt..:: I) -t 6 J:: '3 {: Lt..:: 0--c, 00,rb]/lirJOO;fR ~ ~:t&-t 6 c.'.:. t -c@'.1if-; rtq (: 
7~%0~Y.tJ"iffvn, :tt..::, MrbJffi'Jtriltix~im~-t-5 c.::. t --c·@'.1i1-;rtq0)~%~1m=tm~-tt0 c.::. t 
-Jf';t-·'!3 6 J:: ·3 t:ffimt Lt..::0)--C·, ~i11-;rtqO)ilfuli-/J'~ < ,j:--:> t..:::t:l,'r~t:U:7~%~~A L '""Ci45"W L 
, 3l%~~A -t 6 !:ic'{:~{:l[,;[fqO)fliitl'lt-Jf~< ~\, ,t,;i:;{:t;t~i2[-;[fq0)~%~ffiH~ L '"({im-t 
6 c.::. t fJ, .. Ct!, 60) ... C 71 Jlr7JEJ=tH."/m~t::tr -3 £,~tJ,~< ~ 'J, 7 1 Jv:7JEffi;O)tc:/JbO) 
_x ✓TT✓:Z~ilfil~"t6 c.::. ttP-c:·t!, 6 o 

[0014] 

£ tc: , fi'.i¢t:~~ tt t::.n611&% D ~ ~{:l[,;O)~ffi;fRt: :B tt 6 T${ll.@'O) jiljj{~IJ {: 2 ~l'ic@' L , 
111'%□ ~~i¢0)~ffitixt:t3tt 6J:.${ll.@'O)q:r*$t: 1 ~jlljc@'-t 6 c.::. t-c· 1 ~0)7 -r ✓-r.:•if> 

-:>'""Ct> fiii¢rtq0)~%0)iJEh~IW.tl:.-C·t!,, fJ•~, T$fJ•t:.11&% LJ:.$/J•t::.111'%-t 6 c.::. t -c·, 
7~'A~Alia¥{:m •'""C~xtim~ J:: 'J ::(;fy:}J~ t> 0) t To c.'.:. t fJ>--C't!, o. 

[ 0015] 

~ t;,(:, *ff;m-=f-tWJic~BJit)xtO)rs,O)j:J[Jl:/H:t:m:tL61Qit%D J:: 'JO)Jfil:l'.L *ff;m-=f-t 
~A@JN-iHIB t O)rs"!O)ifii:N%(:i:m:tL600i:i:J:: 'J '$-<-to c.::. t -c·, ~~:i:0)'$-\- ,$)}~ J:: IJJ:Ml 
af.J(::{im--c·t!, 6t..::/Jb, fi:1if-;rtq::r:i21-;0)ili!J.i~{.!!;T~ -tt 6 c.::. t tJ,--c--t 6. 
[ 0016] 

£ tc:, .~IBIJ.Jtf&:t\l!HIBIJJ L '""CWJllc.MrbJ/liiJOOt/x(:J::-:> '""CM~ib 6 ~ •!:.l:~:t&-t 6 Y 1 ~ ✓ ;f ~ 

, wric.ff[i¢rtqt:iQttt.,,,nt..::iml.Bt-t ✓s.JtJ:: 'JO)tf:l:1Jt:J:: 'J, ib6~•!:.t, wric*ff;*-=rt:J::-:i 
'""C *ff;-t 6,¢.tf:T$t:J::-:> '""C/liiJOO-t 6 c.::. t -c·, 7~%~Y.fJ0ffi!ifflfJ•O)'f1Jl!fiiJ'§IJJl3-\J, fJ•~, 1E 
-liit:frhn '""C~i¢rtqO)ilfuJ.iO)J:.:n~-lii~t:IW.tl:.-t 6 c.::. t tJ,--c·t!- 6 o 

[0017] 

~ t:. t:, ~IBIJ.Jffl!ffi!i, "!::--JI t:J::-:> '""C@J!l!i-t 6 1/'Y 7 t- t, ~~1/'Y 7 t- t MrbJ/liiJ::/)fl)t/x t 
~mi1 L, fJ>~, ✓"\' 7 },O)@Jlgj:{:J::-J '"(~Jil,rbJ/lirJOO;fR~IE,J[Jry{:M:'l§~xJ'l'~t ~nt~xl'l'~t T 
6 1J ✓;, t --r·mnx: uc:0)--r.:·, M•~m~-r.:·if> 0 c.::. t JJ,t::.tr?Jf t.,~ <, tJ,~, :1 :z r-0){.!!;~ 
~~6C.::.t~~'t!-6~0)~W,~::ff-t6t>O)~ib6. 
[ ~sJI~~nfli-t 6 t..::/JbO)l\:J;lO)jf:;Jtti.J 
[ 0018] 

7~% ~~A -t 611&%D t, ff[i2!-;rtq ~ffi!iffl Lt..::~% ~t11'%-t 6:f11'%D t {:00,rbJ/liiJOOt&~ ~i{ 

It, fJ,~, -fnz·n0)00,rbJ$1JOOt&~r,,JIJa¥{:$1JOOL '""C 11&%□ tt11'%D~M'.SLt..:: 'J ~:t& Lt..:: 
'J -t 6 J:: -3 t: Ltc:O)t-·, Jil,rbJ/liiJ::/)fl)fR~~nt-t 6 c.::. t -c·ff[rfs;rtq{:y~A0)~,7.iJ'frAJtL, £ tc: 
, Jil,rbJ/liiJOOtR~M~-t 6 c.::. t -c·~t¢rtq0)~%~f!Wffl~-tt 6 c.::. t tJ,--c·t!- 6 t>O)-C'ib 6. 
[~nrnffln 
[ 0019] 

J,'JT' *~BJI{:tJ:~fJ>6'tffffi*jf;~@'O)~JJf!itflff~ 1 ~~4 t:tt{:~~BJI-g 6 0 

1 !:i fi'.vjl;{: L '""C, WJilITtR 1 a 0)00□$ {:U:.lii'ff~O)~BJJ:W( 2 jJtl@r,;J~xJ'l'J'"(·If:-N,H-J Uc '""C 

\. •6 o 3 !:tWJic.JNRJit)x2 O)~ffi{ffiJi:~%0)j:J[/j!Ja ~11- L '"(~£@'~;ht..::*ff;*-=f-t L '"( 0) L 

E Dti r •1 t-'< t- 1J •1;, :z1xt:l'ic@'~nt..::*ff;.i=. •1 t--r.:·if>6 ◊ 4!:.!:*ff; L~\.•::t'l9'Jti: 
mric*ff;.i=. '1/ t- 3 t -i2[-;t·If3[{1ft t:,;h LED~ J,'?:;f:J$1J::/)fp-g 6 tc:/JbO)~IBIJJ~:f)j((;: L '""C, 1N 
llc-R~.i=- '1/ r· 3 t O)rs"l{:!:.l:~%0)}:J[/j!-i} b ;o>jf:jfflt ~ tL '""C 1, 1 0 o 

[ 0020] 
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5 !:l:Wf~c*jy;.:r..=. ·:,, t- 3 ~iliiJTJW-t-M::c\bO)ifiiJTJW@Jll-l}i::LJ::U~WJ!.:r..=. ·:,, Hiitllli-:ibiht:: 
~m.@Jeiimi:: L -c, wr~c.~izih~-tm:4 :BJ:Uflbzt-t o tlf:m.□ 1 t=fffiiP-:>-C~m.O)i.mll¾ c ~m 
fflt-t 6 t::/t:JO)~ 1 -:'f? t--tm:6, ~2 ::f? t--tm: 7 t O)Fs''H=t.ill'.fFJlh":Jf;fflt~h -C Po◊ ~ 1 -Y 
;; HX: 6 !j:Wf~ci.mll¾ c t=i.mh6Jil.:i: ~tx'. 6 t..:YJ(:J::Ji1\M'ffrB±J~ht..:tx'. r:J ;f!x$ 6 a iiff;fflt ~ 
h, ·/p->, ft:-ttn O)'Wffil-tm: 1 b cO)Fsit:~m.O)tfFm.i.mllict ~%n!t L n,.f> o :£.t::, ~2 :f 
;; t--tm: 7 UWJ~c~ 1 ·:f :l t--tm: 6 t 1:. Tjj"fffJ(:Faillia~ 1r L -Ci!'icili2> h, t,,,----:;, Qr-f:if;; 1 0)'Wffil 
1m: 1 b t O)Fait=":=m.O)r!bzm.i.mlli e ~%fix: L -Cl I o◊ 
[0021] 

8 L:l:~i* 1 O)~ffiJ-tm: 1 b O)~tr{il:@'.t::b/H, Tjft=~□ t:,ht::7~m.~~A -t ot::/t:JO) 2 

->O)iJ&m.rn= L -C, ffi"'-<~~t,,,[![tiJ.. 0 :ibi ~1, ,J: 5 t=mi.. •-tm:8 a iJ\lf:X1ttt l':,h -C 1, •6 o 

.t t::, ll&m.□ s t:i:J:~"'-<:tilltn\.~~iij;1,;-t ot::c\b0)7 -1 ,1,-;, s b 1,,,:ir:x1ttt0:n -c1,,6 0 

[ 0022] 
9 U:Qr-f:if;; 1 0)'Wffil-tm: 1 L O)tj=i:'P;{1Iflit=:JstJol:.jft=~□ 2>htir-f:il;; 1 p'q0)~2>t1.f.::~m. ~ 

cJ1Fm.T .f>tc::/t:JO)tfFm.rn= L -C, Wf~cll&m. □ 80)ml•1'1x:8 at r,,Jt'1H=mi.. 1-tm:9 aiJ'lf:X11tt t-;, 
:n ·n, 6 ◊ 1 o iiwr~c Ltc:~m.O)cJ1Fm.iU% ct p'q t::ir:xfttt t:,nt:: 7 T .:,-t L -c, ~:&7 T > 1 
o ~.~13:ih--t 6 2::. t -c1ltr~cll&m. □ 8h'07~m.~~A L, iru~c Lt::~Jil.O)i.mll¾a~ e ~JH!~2> 
ttt::ftt:#F~m 9 J: 0~ttt:,ht::~%.~#l%.-t 6 ◊ 

[ 0023] 
1 1 !:l:ft:-f:if;; 1 O)~ffilt!x 1 b t:t:Ht6 WI~c2----:JO)IJ&m.□ 8h'%n!tt-ht::J:.;f'-l$t:@JihEltt 

t:Jf:x11tt 0:ht::ffifffiiliiJTJW-tm:t: L -C, ~:&Jil.fffJiliiJTJWt!x 1 1 t,,,ft:;zt--t UIZihfflHt 1 3 t:J:-:, -C @J 
ih~h -Cll&m.□ 8 ~l~i'Hl!l-Ltc: 0 ~:t&Ltc: 0-t 6 o 1 2 !:l:r,,J t-< 'WOO-tm: 1 b t::Bit 6 Wf~ctllc: 
m. □ 9 iJ>:Jf;ff!t2>:hf::T~$(:@JihElttt:Jf:x(1ttt:,ht::jj.rtJ;iJIJfii'Pt!xt: L -C, ~Jjj.rtJ;iJIJfii'Pt!x 1 
1 ;/J>ijlZihlf&ffi l 3 t:J:-:,-C[ff]ih~h -CcJ1Fm. □ 9 !-M~Lt:: ":ll'm:t&Ltc: 0-t 6 o 

[ 0024] 
.~IZih~ffU 3 !:l:ft:-f:if;; 1 p'q(:l~l',E'.2>:ht::-1::-:7 1 3 at, ~t-=c-Y 1 3 at: J:-:, -C@J!lii ~ 

h-0 ~/'\' 7 }· 1 3 b c, ~AS-'\· 7 }· 1 3 b !·@Jfi:Eltt:t:jz1i'r--t-0 ·:tJ"O)fili¥ttt 1 3 ct, 
Wf~c1/-Y7 t- 1 3 b cWJ~c3----:JO)Jil.fffJiliiJTJW-tm: 1 1, 1 2 c Hi®'GL, Wf~c-=E-:71 3 ah' 
@Jfi:T0 2:. t (:J: r:J, ~'"(O)ffifffiifilJTJW-tm: 1 1, 1 2 ~@Jiht--1:t-Cll&m.□ 8t:.lJ:U;J~lm. □ 9 
~lcrlatrt:M~L, it::, WT~c-=E-:71 3;1J,~@Jfi:--t62:.et:J: 0~-CO)Jil.fffJiliiJTJW-tm:11, 
1 2 !- @Jih~-1:t-Cll&m.□ 8:bJ:UcJ1Fm.□ 9 !-lcrlatrt:~:t&--t-t>t::/t:JO) 1J /'? 1 3 ct t J: 0 :n;: 
fflt~h -Clio o 

[0025] 
~:b, l;R[jy; L::'.i..· \ ,iJ,ft:tif,; 1 p'qO)_LJffit:Ui!.Hl-1:: ::..----itt,,,Jf:x(1it 0:h, ~Eil:!fl-1:: >-Jth>-'f-/t:J 

l~JELt::iliiiflJ,.:J.J:.!-t?ittl Lt:: t 2- t:.~13:ih~m 1 3 0)-1::-:7 1 3 a t:JH!~L -C Jil.fPJiliiJTJWt!x 1 
1, 1 2 ~~:t&jj"fffJt:@Jiht--tt-c:V~m.O)~J..Hri..,, :£.t::, ilii.fl-t:>-ith'WI~c~il:JELt::ilii. 
flJ: 0 {Jf;l it 2- (:!:J:.~1Zih~f1'il' 1 3 0)-1::- :7 1 3 a!=~~ L -C Jil.fffJiliiJTJW;f!x 1 1 , 1 2 !-M~ 
LTft:-tif,; 1 p'q'{''~m.!-fllJf~-1:t, ~ (,(:, ~*~t:;t:31,,'"({f,-t;(]iJ"l'~~tJ,&r(:t:l:7 7 > 1 
0 A,.0)~~~1¥ .u::.T 6 J: 5 (:;f111'p,x;t:,}1_ '"( l, 6 o 

[ 0026] 
~:b, WT~ci!.'tfl-t: ✓-itt:(i;i_ -C ,RrTT o*jy;*-=f-O)~*jy;*-=f-t::tt-t 6.ll't''&) 6,RrTi¥­

, -t~h~, *jy;*-=f-~,RrTL -Cl•oJxti1~l•tJ-iit=ii,RrT$.h1~<, j,'~i..,t-Jif(;:;j:,R 
rT$.iJ>{,EE;~ 1-Z:"i=k:JE L, ,RrT!¥-i:i'-'f°c\b~i:JE Ltc.::,RrT$.J: r:i ~1, ,t~g-(:!j:JfilfPJiliiJTJW-tm: 1 1 , 1 
2 ~ lffl:1ii(jj"[ffJ(.:}il'J_!t]13'1(;:@JjJJ~{t'"( 7~;n.0)~,7,. ~1Tll, ~i:::' ,RH$.i:i•1Jf;V1t,;--&';-(.:(:l:J.irTIJ 

iJiiJTJW-tm: 1 1, 1 2 !-j,J'l~L l~'AHJl'l~t:,{t'"( t.J J: ll 0 

[ 0027] 
::-xt=, wr~c Lt::mn!tt=~--=n ,-cft:-f:if;;p'q !-1im--t o jf$:f:->t ,-c~JtRJl-t 0 ◊ 
fJJ/t:l t:, 1tl'fffl*jy;~ii:t:*jy;iJ>fr:bh, iJ,----:;, ilii.&-t: >-it-z:•-'f-clb~i:JE Lt::$ 1 O)ilii.flt?i 

tt\iJ11rbh-t> t 71 ✓ 1 0 t=JH!~2'h, ~m_O)p'q$f)j~f,,>~1r2>:h0 0 2:_0)~:kl'B~'t'', Wf~c 
Lt::~m.@Jll¾a~ 5 (:;}J~ •-Cilii.&t: >-it-z:·t?ite Ltc.::iliiifl'tiJW;j',;2 O)~i:JEilii.&J: 0 t.i ~~, t f1Jl'ffi­
Lt::t,;,&r&')6 l iU*jy;*-=f-crJ,RrT*i:i'~l \ t r,Jllff Lt::t,;--&';-i:.:tj:, wr~c~m.@Jll%i'm 5 W51ZtJJ 
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affll30~-?13a0affl~fij. 2:.h~l'J. ~~7t-13bffi00~L..T0 ✓?1 
3 d~frL..n&mDS;t:;Jt/;J~lm□ 9(::~.ll3t(,:h.TVi,t,ij)_[ffJ$1J:f)iptJ'.it:l l, 1 2iJ>OOi/Jt:h. 
Tll&%.□ 8i3lU.11F%.□ 9 ~~~T-ti. 
[ 0028] 

2:. ht::l tJ • 2 -:>01l&m□ 8 l tJ '.>'~miJ'if:fiis; 1 f9 t:.~J...t:h. T. ifii:ltt e ~ fr L.. Ti:fil:ltt a 

. L . c i:.~J... t 11.;s. 2:. 2:. ·c. :& t i!U'.tJ::.Jil.:o,~t ,$,n":o{~~..i= '1/ t- 3 0wrooc:· ;10 ;s 
t T -ti t imllt a 0 Jfil:i:iJ1• f71J x. !:f. ~fil,;0 7 o % t ~-ti l j t:.WJ~c.J;r; 1 f? t- .ftiz 6 0t.x: tJ 
.ftiz 6 a (;:J-;, T~JiriT 6 2:. t T.:'fi X. i5. -f L.. T. {1!!0i:fil:Ht b, c (:.!;:t9'li. tJ 0 3 0 %0ij)_:if:. 
t ~ 6 • th T. ®'.1* 1 rg~{,tn/::'5/JJ:sf A< :i~w-t 6 c.::. t :on1JF1~ t ~ tJ. iJ•-?. *~..:1_:-::. •;1 

t- 3 01ZI~ L.. ~ ~, 1J - nJ ~ %tl'l!lIB:i/J~m 4 ~ ~»* l «4tm-c· ~ i5 0 t·*~11Ff01i,1H1 
7J>~< ~0o 
[ 0029] 

WJ~cmllta ~c ~a~ L...t3~mUiJii:ll¾ cl ~fr L.. Ttlf:m□ 9 l tJ 7~$t::tff:mth6. ,j:- Js 
• wr~c.ll&m□ s t:.tl:7 11v;, sh 1n1itt:,h n •o 0-c·. :>1~m011&5illa'j,t:.7~~vtrt:.%t n 
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Abstract of J P2005265922 (A} 

PROBLEM TO BE SOLVED: To prevent noise of a fan for heat dissipation and dust flowing 
in from the outside of a plasma display device and to sharply enhance heat dissipation 
efficiency. ; SOLUTION: The air heated in a rear case 64 rises and stays in the upper inside 
of a guide 62 arranged at an upper part of a rear space 22. The air is made to flow out 
perpendicular to a paper surface by a sirocco fan 24 and forcibly convected downward 
along the guide 62. The guide 62 is constituted so that it extends in the horizontal direction 
at the upper part of the rear space 22, extends in the perpendicular direction at the side and 
extends in the horizontal direction at a lower part. The air is forcibly convected downward is 
naturally convected, rises as contacting the inside of the rear case 64 and cooled.; 
COPYRIGHT: (C)2005,JPO&NCIPI 
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H%~t!.zUci£ l, ;o>"'J}\ •y-J 7-.7..$0)--1::_$c T$(::~JMJffi.m.tL~7f:5ffl<;l t PD PO)n!( 
~HJJ$J: < frj c.: t m1t~~:h n \{l ( {711.ztL ~~~'FJtmk l *lra) ◊ 

[ 0005] 

it.::, PD PO)'Wffi c: -f'O)P DP H~l/J-t 6'i:-=f@JH%~Hitlt U.::@JH%~1'lzO)Fs9t::~~ 
ii~t't0)$tf~l3ftwl t 2:.0)@J£%~t!.z~ PDP t::~a-gt::tf:wl t11~£ l, PD PT·Je:!t.-t 
6~t@JH%~t!.z:o,t,Je;~-t6~~@JH%~t!.z__i::_:o,t,-fili;t l tn!<:~7, 1/~c'i::J.: l)n!<:~-t 
62:.c::o'~ctlt~:ht~\{l ({71JUL ~~~'FJtmk2*lra) ◊ ~t,(::, i:m6~ffl~ 1tinlll(::f~8Jl 
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1""6 ◊ 
[ 0006] 

llil 6 !:L f,Hl~1'f'.Jtl2':h t~ 1 6 7°3 .:::Z::?*jf;~@'O){J!IJffil!fiffilliftjf;'""tfiO)'f'i!ti 6" 7°3 _:::( 
?*jf;~@'so2-ct:L 1rlitMH~iJ,t:.~67o ✓ t-7-:Z804/::7!v~ (A 1) 0) 1J7 
7-:z so 6iJ;, 7v-L1/--i"-s.,.,s o 80)mJill!!illOOJm-c·iID5E~:hf!wtmJJX.L n ,1 ◊ 
:ti.::, PDP 8 1 0 !::L ,fO)'Wffi{:~{i:,,.'l''tS,,- r 8 1 2 2-"JI' Lt 7 v-L 1/f-1/ 8 0 
8iJ;~'w2\:h, PDP 8 1 0 O)f.f:Zll)(~{:J: --:i tJe1ET 6~iJ17 v-LS,,--i"-s.,., 8 0 8 t: 
~{i:,,.~:h6" ~--Ji, PDP 8 1OiJ>t:.W2JJ$82 2 {:J:--:i'(~5(1Ji;J{:mait2\:hJe::l'cUIJ 
m-tU!Zi1J · ffjrjfjp@JR-lL +;,.-1-@JR-lL ~llffi@JR-t~c·O);jjl?O)@JR-t~ttrn 1 6iJ{, ~cf9'$ 
8 2 4 2-"JI' L t7 v-LS,,--i"-1/8 0 8J:.O),f;h-F;h0):J:,l;p]j-{:71'~~:h!ID5E2\:h n 1 6 ◊ 

C:.:h00)@JR-t~1'&8 l 6J:.t:tL ::k~ilitHft:Tr3 ✓ S.::;z;1~c:·O)~-r$o'b8 l 4iJ;:tit!I: 
2-:n t :b 0, -f O)@JR-t~t&s 1 6 tJ,t:.~tJ1111&!llt2-:n1, 1J 77-:z s o 6 tJ1mJJX.-t 1 'WOO 
_s!c:Fs,S 2 8 {:!;l:, ±I:: Lt PDP 8 1 0 i)>t;,~{i:,,.11"11/- r 8 1 2 2-"JI' Lt 7 v-L 1/f 

-s., 8 o 8 {:~{i:,,._2\:ht.::~ /:: J:.~ Lt.::@JR-t~t&8 1 6 iJ>t;,O)~iJ!11!&Jlltt:J: 1:J ll)(t±:l 2\:h, 
'WOO.s<:raiB 2 8 i:kJO)s':mt1m~T 6. 1J□~2\:ht.::s<:mt'WOO.s<:raU$1:kJ(:i9:ttt.::filrilit7 T 

✓ s 3 o i:J:., t, 1J 77-:z so 6 i:-MJJX. u.::tlHtMi:QkmtLs 2 o tJ 0 t:.s<:mt :ir:x 0 J\:n 
, mixO)cJ~lm:rLs 1 stJ,t;,;\'~JmA,_OJ(tf:l-t 1mJJX.t'"i!ti 1" tt.::, 7 o ✓ t- 7-:z so 4 ui 
~;ff 3 ;z 8 2 6 /:: t··mJJX.-t 6 WJOO.s<:raW 3 2 {:!;J:, .::t. I:: Lt, P D P 8 1 0 /:: P D P 8 1 
o t~'w u.:: 7 v-L 1/f-s.,., sos iJ, t:.111&!llt~:ht.::~-c·1J□~~ :nt.::s<:miJ• t:.f*~t.f 3 :z 
8 2 6 {:~iJ;{:z:.,,._~:h, {%~.ff 3 :Z 8 2 6 i)>t;, ,fO)~iJ;;\'~$(:0)(~~:h t~ 1 6, 
[ 0007] 
~--Ji, 1J 7 7- ;ziJ, 00)(~ ~ -It 61i$; /:: Lt, P D P /:: PD P O)'Wffi(:)fj"[PJ ~ -lttWci9: 

T 6 tlJm@JR-tt& /:: i::ir:x 1:J 11ttt.::Jf:xft1'&iJ' t;, O)~t, ~1i:,,._'t10) J: ~ •&f,J~O):si:~O)Jf:X11 JH: 
J: f) 1) 7 7-A {:Jf:X f) f1itt 1) 7 7-A{;: {i;:,,._ ~-It, 1) 7 7-A iJ, t;, 0)(~'""9 6 2:. /:: iJ!:t:i~ 
~ :n n, 1 c iJiJ ;U:L ~~i'f:P:mk 3 ~m • 
[ ~~i'F::stmkl ] 1~1ffl 2 0 0 2 - 1 9 6 6 8 4 -%0ffl 
[ 1~i'F::stmk2] 1~1ffl-'¥ 1 1 - 2 8 4 3 7 9 -%0ffl 
[ ~~i'F::stmk3] 1~1ffl-'¥ 7 - 2 1 2 6 8 4 -%0ffl 
[ JeBJjO)lffljf;] 
[ JeBJliJ{J!i/'.iR L J: -3 1:: -t 1 ~m 
[ 0008] 

LiJ·L~iJ;t;,, 1~i'F::stmkl -CU, PDP-C·Je1tLt.::~iJ;~{i:,,._1t1S,,-J--t1rLt~{i:,,._ 
~ :h1J□~ 2\:ht.:: 7 v-L 1/f -S,,i)> t;,O)~, :b J: ti 7 v-L 1/f -S,,O)'Wffi {:Wc~9: U.::~B 
i1J · tlJm@JR-t~ c·O)@JR-t~;t&iJ,t;,O)~iJ1J\ ·1 ::7 7- ;zi:kJ/:0)(~~ :h6 o +:nt:J: --:i t1J□~ 
~:nt.::s<:mt, }\ •117-;zO)J:.Jm1:: rimt:~9:ttt.::JffimtLiJ,t;,;\'~JmA,_OJ(tf:l-t 6 fiO)-c·i!ti 1 

[ 0009] 

~ t;,{:1~i'F::stmk 2 -CU, 7 v-LS,,--i"-S,,/::@IR-t~;t&/::O)raii:~~{:z:.,,._,t1ttftt~9:ftt 
, 7v-L1/--i"-s.,.,l::@IR-t~t&iJ•t:.Je1t-t1~t~w1:: Lt 1J 77-;zi:kJ/:ll)(~L, 1J 7 
7-,:ZO)J:.$i)>t;,, 1J□~~;hf.::s':m2." 7 T ✓{:J:--:i '(;\'~$A,.OJ(tf:l'""9 6 fiO)"(""i!t, 6 o 2:.0)J: 
-3 i:, tt~~iH1~x1im:i:J:., t 1J 77- ;zO)J:.Jmt:J:.j'j'- u.::1J□~ 2-:nt.::s<:mt, Jffim:rLt 
1r L t;\'~$A,.OJ(tf:l-t61i:r.Wm~•t:.:h n,t.::, LiJ· U'Jl.~i:u, Hc1i:i:\-c·u7 T ✓0)1J 

num Lt k 1) 7 7-;z i:kJ O)'Wffis<:ra, {:ll)(t±:l ~ :ht.::~iJ{ 1) 7 7- :ZO)'Wffis<:ra,J:.${::ifl'/ 
t f)' 1) 77-,:ZO)~~O)J:.$i)>t;,f,J 1 /5~ 1 / 4 O){_j'[@'O)~i)!,ji,]i/lb'(~ <' 1) 77-

:ZO)r--Ji{:~6!:lUMrJliJ{{j:_h ,1:: ~ •-3iMr£W:rfit¥ L, 1J 77-;zO)J:.Jmi:m ,tjijjJmaf.J 
{:6O°ct:fiJ!'""t6~c·*:£'.:tll1'?iL !HL<~~ 1ruiIM%--:it.::. ti.::, 7T ✓0)1Jtm 
-tt.::lib i: 2- t:. i:~]E@l~-t 1 1:: , il.-tJJ 0 fit J: 1 ~ifftJ{~ L < m1J□ L, 7 T ✓ i: J: 1 ~n 
iJ{m1J□T6~Jl!HiJ{i(t,.,f.::. 2- t;,(:, JffimtLti9:tt6 2:. /:: {:J:--:it, ;\'~$iJ>f:,O)~iJ;?JitA L 
7'3 7:"?*jf;~@'O)~$Hfl < T 6 /:: ~ 1 -3 r□,MiJ%--:i t.::, 
[ 0010] 
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~~ffXWiB ·ctL 7 v-A 1/'Y-1/b>t,O)~t @rn%~;{'&;6>t,O)~lt--~~{i;!;f't_'tO)Jf'£{1 ~ 
i:J:., t 1J 77-:zt:~1i!;t2--1±, 1J 77-:zb•G'.Y'Hmi:n:lt:~-t 6 c:: t h'1:IH1~2-:n t~ ,6 
, lb· l, Jf'£11 ~t.::'Wct±1'+fr~~1i!;tt:~ 'J, HcO)~~ftXWiA 1:bJ:U'~~ftXWiA20) 
fgr@.t [<,11:lJH:, El~xttmt:J:-:, "C11□~2-ht-::~m_b> 1) 77-:Z_l$l:re'/£. ')' 1) 77-;z 
O)_l$b>~ l < 1J□~2-h6 rcii@h%-:i ts::. 
[0011] 

i t-::~t:, 7D:;.,, }-7-;z, 7 v-A 1/'Y-1/H J:U'{*lltif 3 7..h''iBnx.T 6 WJOO~Fsit· 
O)nit:~-cf-W:tt±, +5:H::o:lt:~2>:hf, 1*lllif 3:Z_l$b'h·~ 'J1J□~c>h6Foi@h'it>-:its::. 
[ 0012] 

::zjs;JEBJH:L Hc~MU;iR:T 6t-::/rb(:~2-ht-:: i O)'(', Jj{;JJ 'J w{:J: Uiwt'.1'~$;6> t, 
O))!ili.O)iJffJ..HnJ!:.1""6 t t b (:, 737:·7*~~@'.[:tqtJs:tf::.T6~HJJ$J: 0~$A..n:lt:~ 
T 6 2:. t b,t·"f!. 6 7°3 7:·7*~~@'.H/H!~T 6 2:. t lt-- §af.Jt T 6. 
[ ~M U;iR:T 6 ts::/rbO)-cf-W;] 
[ 0013] 

_ljz!\ Lt-: J: -3 ~~MU41R:T U-::/rb(:, ::zls:JEBJl0)73 7:·7*~~@'.!:L 7 D:;.,, r- 7-;z 
t 1J 77-:ztj-'~< t UiiLz.t-::f!wt, wric:f!wO)wrooi:1i{}t*~-t 6 7·37:·7*~ 
1,;;t-,vt, WJfc7'3 7:·7*~1q,,vO)'Wffit:~1i!;t:ttf-1lt--1tl t~~-t6 7 v-1'1/'Y-

1/ t, wriu3 7:·7*~1q,,1,uizi/J-t Ufili/J@IH%t1!lil.z.t-::@IH-1t~t&t, wriu3 7:·7* 
~1,;;t-1vt WJfc@IH%~t&t Hts:wcitim t, WJfc 1J 77-:zh,wric:f!wpqJmt:IDnx.-t 6 'W 
oo~rsir:tqt:Wcf§t2>:h, T:1-J(:~m.H~HIJIJ:tfilff-1± lirbMliffiiJxtilff-cf-W:t lt--j,'~ < t i~{Jlil l 
, wric:7·3 7:·7*~/\,'f-Jv t @IH-lt~t&b· t, wric:'Woo~rsi{::o:lt:~ c> ht-::~lt--, wric: IJ 7 7-
;z t: J: 'J '.Y'~$A..n:lt:~-I± l/rb 6 ffinx.t· it> 6 • 
[ 0014] 

2:_0)J: 'J ~ffinx.t:J:h!:L 7·3 7:·7*~}\:l1vlt--~{i;!;tti'f-1lt--1t l "C~~ Us::7v-A 
1/'Y-1/ t @IH%~1'&b·GWTic'Wlffi~Fsit::o:lt:~c>:ht-::~'t·1J□~2-:ht-::~m.lt--, ~!liffiiJxtilff-cf-W: 
i: J: 'J r:1-J i:~imu xttm c> -i±, 1J 7 7-:z 0) pqlffi i:1B-:i t El ~xttm i: J: ., t -1:fl'- c> -i± o . c:: 
ni:J: 'J, 1J□~2-nt-::~m.h·G 1J 77-:zi:~h'ii!;t2-n, '.Y'~Jmt:JJJ$af.Ji:n:lt:~-t 6 c:: t 
b1•c"f!. 6. its:, 1J 77-:zt:t:±, 11&m.tL-'?t1~m.tL~t·O)~m.tLH§tttt~,~~,ts::lrb, 7 

, :;.,,t:J: 6.~iw-'?'.Y'~Jmh•GO)J!ili.tllJJJ!:.-t 6 c:: u,t•"f!., ft~$0)7·37:·7*~~@'.lt--~:FJ1: 
t•"f!. 6. its:, f,e*O)J: -3 (: 1) 77-:ZO)_l$0)h.b>~l< iMrfftb>~< ~6 2:. th>~<, 
;t',J-t·{.ff;~ •iMrfft(:{*"C M'.t~fl:O)~~ ,7·3 7:·7*~~@'.lt--1:!1Jftt•"f!. 6. 
[ 0015] 

its:, ITTJ§c5!liffiiJ:tfilff-cf-W:b>, WTic'Wlffi~FsiO)_l$(:f§t!tG:hts::7, :;.,,(:J: 'J, ITTJ§c7°3 
7:·7*~1":l1v:b J:U'WJfc@IH%~t&t:J: 'J1J□~2-ht-::WJic'Wlffi~rsi-1imt::btt 6~m.lt--, 
5!lifflrJaf.Ji:wric: 1) 7 7-7..0)f!!ljjffi_l$(:ffi~-I± llrb"CT:1-Jl:~!liffilJ:tfiJttc>-1± 6ffinx.t·i!1)-:, lb 
J:~i◊ 

[ 0016] 

2:. O)J: -3 ~ffinx.t:J:h!:L -=i=:t l "C IJ 77- :ZO)fllj~O)h.'t'5!liffi1Jxtilff-cf-t9:lt--ffinx.t•"f!. 6 
t-::lrb, *fillftJJJ$0)J: ~ 1:o:lt:~3i:JJ5'1:lt--"1f't" 6 7·3 7:·7*~1\:t,1vlt--~:fJ!:t•"f!. 6. 
[ 0017] 

2- Gt:, wric: 1J 77-:z0)-1ooimtrnuooimt0)::<h6j,'~< t i-:1-JO)~/llilmWiJr5i.:'O)lil! 
$lt--"1fT 6ffinx.t· it>-:i "Ci J: ~, ◊ 
[ 0018] 

2:.0)J: -3 ~ffinx.t:J:h!:L ~m.O)tlilfflt--llJJJ!:. l, 1J□~c>ht-::~m.lt--T:1-Ji t·3i:JJ$af.Jt:~!l\ 
ffi1Jxtilff2>-l±6"1f3i:JJ~n:lt:~3i:JJ5'1:lt--"1f't" 6 7·3 7:·7*~~@'.lt--~:fJ!:t•"f!. 6. 
[ 0019] 

its:, wric5!liffi1Jxtilff-cf-W:!i, j,'~< t b 7 I/ t wric:'Woo~rsit::t;~,"(7]<-'f-:1-Jr&J(::filU' 
T:1-J(:~6:1/1 t: lt--~{Jlill, wric7, :;.,,(:J: 'J1J□~2-ht-::~m.tWTictf1 n:)B-:i"CT:1-J 
{:5!l\ffiiJ:tfiJttc>-I± 6 ffinx.t·i!1)-:i "CL J: ~ '◊ 
[ 0020] 
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C.:. 0) J: :i ~fflnx;t::J:tL!:L 'Wffis"Fs9/::;BP't1JU~ ~tLJ:J¥- U:.:s"m~ tf 1 J-:'t''tiff t, .z., 
f:O)f:/1 J-:0)[1qffit::iB--:i'ttf1 t::o1tll.5i:'i""6iJtt~%t:: U:.::o1--:i't5irli1JX'f1Jtt~-1±6 c.:: t:01't'-~ 
.fit::/:TJ, ~ Gt::1r'.i!JJ~n.l(~O):J!JJ5'!:Nfi"" 6 7°°3.:::(?*jf;~@'~~:FJl.'t'·~ 6, 
[ 0021] 

~ G i::, WJ§c~UrJx-tim *WJi, ;J.,-~ < t i WJ§c 7 I ✓ t WJ§clf 1 i-: 0)11/:ftx-t ~ 1rm .z. , WI 
§c11/:fiO)tf 1 n:: J: --:i 'tWJ§c'Wffis"Fs9U:111:fi7"o --1 :7 O)s"Fs9t::ii'i'JIDJvt~tL 't il ') , 1Ju~ 
~;ht::s"m~ 7··0 --1 :7 c::· 'c. t::Tnt::5iffi1JX'f1Jtt~-I± 6 ffiJvt't'·ib--:i 't L J: ~ •◊ 
[ 0022] 

c.:: O)J: :i ~ffiJvtt::J:tL!:L *llIDffi~ 1::·u.:~ •ffiffi'O)T7 .:::(?*jf;~@'c:·i, 'Wffis"Fs9~111: 
fiO)fo •:; :7 t::ii'-WIJL, f-;h-f;hO)fo •:; J't'·~irlirJX'ftJtt~-1±6t:.:/:TJ, ~ G{:::Ji}Jl¥0)J5H •DZ 
~:J!JJ5'!:Nfi"" 6 7°°3 :.Z'?*jf;~@'~~:FJl.'t'·~ ;s" 
[ 0023] 

it::, WJ§c5if!irmIJtt*WJL ;_.!.,-~< t L 7 T '1/ t, WJ§c'Wffis"Fs9{::m,VJ<-'fnfnJ{::fil!; 
Zf'Tn(::_=g;s;1f1 t: 'c., WJ§c'Wffis"Fs9~71<-'fnfnJ/::11/:ft7··o •:; JO)s"Fs9/::ii'-WIJL 1J 77-
,::zpqffif::JfJrJl:'O)Ji'ellitE~m •'tIDJvt~ntuI<-'¥ 1J f~ J'l.fiiilL, WJ§c7 T '1/t::J: ')1Ju~~nt:: 
s"m~WI§clf1 i-: i::IB--:i 'rrnt::5imux-ttm~-1±, mcJJ<-'¥ 1J 7··1::J: ')WJ§crni::5imux-ttm 
U:.:s"m~WJ§c_:g. 7··0 •:; :7 O)s"Fs9{::iwffi~-l±'tWJ§c 1J 77-:.z{::~{i~~-I± 6ffll£'t'·ib--:i 
'tLJ:~•o 
[ 0024] 

c.:: O) J: :i ~mJvti::J:ni:c 5imux-ttm~ -i±t:.:ft, El ~x-ttmi::J:., '( _H+i"" ;s s"mVJ<-'¥ 1J 
7··1::J: --:i '( J:tl!!\ts,\J-N;~ •ll'fFs91wffi~-I± 6 t::/:TJ, 1) 77- :.Z 'c., 1) 77-:.Z t-#;{::~--:i tuJ< 
-'¥ 1J 7··:o,t,~HHmt:::n.z~i"" M1J5'!:~~ t:>t::fnJJ:.~-l±t:.:7°'77:.?*jf;~@'~~:i=Jl.'t'·~ ;s, 
[ 0025] 

it::' WJ§ctl1 J-:tL WJ§c 1) 77-,::Z i::~1!r~tLt:.:ffil£'t''ib--:i '( L J: ~ ,, 
[ 0026] 

C.:: O) J: J ~ffiJvt i:: J: ML 1J[J~ ~ ;ht:: s"m:o' ;lf1 n:::tt L '( ii~ U:.:~ ~ -#;{l, U:: 1) 
77-:.zJ: ')tHmt:::J!JJ5'!:s-\Jt:::n.z~'t'-~ ;s" 
[ 0027] 

~ t, (::, WJ§c5irlirJX'fiJtt*W::ot, ;_.!.,-~ < 'c. L 7 T '1/ 'c. WJ§c'Wffis"Fs9{::m •'t J:.n:o>G:ffe1/:TJ 
nfnJt::rnt::fil!;U' 1J 77-:.zt::~1!r~nt::11i:tMftU1 1J 7··~J'l.1rm L, 11u~~nt::s"m~WI 
§c11/:ffO)JtU4 1J 7•'0)f-;h-f;ht::iB--:i 'tTn/::5iffirJX'fjJtt~-I± 6ffil£'t''ib--:i '( L J: ~ ·◊ 
[ 0028] 

C.::O)J: J ~ffi)£(::J:;h!:L 1) 77-,::ZO)fllljffi$(::~td::tf1 J-: J=!Ms"Fs9H'ilJt6 C.:: 'c.;ot 
~-.t,~'c. ~ '), Mijt~ffi€(::J: ')n.l(~O):J!JJ5'!:~1fi"" 6 7°°3 7:'?*jf;~@'H:IH~'t'-~ 6 o 

[ 0029] 

it::, me 1J 7 7-:.zi:i:~~1i~$tt:0'0~ ') -z-O)f9ffi:ortlloo't'·&:i 6ffiJvt't'·&:i., '( i J: 
~ '0 
[ 0030] 

c.:. 0) J: :i ~ml£ i:: J: Mf, nu~~ nt:: s"mmt.f!~i"" ;s 1J 7 7-:.z O)*ffiff :ot* ~ < ~ ') 
, ~ t, t:: 1J 77-:.z;o,t,>1~$A..O)n.l(~:J!JJ5'1::otfnJJ:.i"° 6" 
[0031] 
it::, J:.~U:.: J: J ~~~UitiRi""6f:.:l:i){::, *Je;BJl0)7°7 7:'?*jf;~@'!;L 70 ✓ }-

7-:.z t 1J 77-:.z~;J.,-~ < t i1rm.z.t::~#;t, mc~#;O)WJ001::1i-%~*jf;i"° ;s 7"'7 :;.:· 
?*jf;Fct-1vt, WJ§c7°'7 :;.:·?*jf;Fct-1vO)'Wffit::~1i~ttf-ff1t L 't~1!ri"" ;s 7v-L 
:,,.y-:,, 'c., WJ§c7°7 7:'?*jf;r,:t,JvO)WJjij{::p]j-5i:'O)Fa91lil;i~m ,'(WJ§c70 '1/ }- 7-:.Z(:: 
~1!r ~ nt::1*~;1,r 7 :.z t , WJ§c~#;O) 7 o ✓ t- 7-:.z t WJ§c1*~;1,r 7 :.z t :otWJ§c~#;rq i:: 
IDJvti"" 6 WJffis"Fs9f9t::jlljc§'il:~ tL, Tnt::s"m~5irlilJX'ftJtt-l± L/:TJ.fi ~iffirJX'fiJtt*W:t ~;_.!.,-~ < 
'c. LJ'l.{imL, WJ§c7°'7 7:'?*jf;r,:t,Jvc 7 v-L:,,-v-:,,;o,t;, WJ§cWJffis"Fs9t:::n.z~~tLt:.: 
~~, WJ§c{*~tf '7 :.Z J: ')j~$A..n.l(~-I± L/:TJ.fiffinx;•c--&:i .fi" 
[ 0032] 
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( 7) ~~lffl2005-265922 (P2005-265922A) 

C.:: O)J: 3 ~fflnx;t::J:tL!:L 7°5 :(?*;,f;J,_;;M/t 7 v-AS,-y-S,h,t, WJ~cWrOOs!:'Fs9t:: 
U<:~2--nt::~i::J: 'J1J□~2--nt::s!:'%.i-, 591ililJX'fi)T[-cfW;t::J: 'JTnt::591ffilJX'fi)T[2\-I±, i*~tf 
5 .7..0)[iqjij/::iB.-, t El~X'fi)T[t::J: .-, t J:J¥-2\-I± 6" C.::tLt::J: 'J, 1J□~2--nt::s!:'%.h'0i*~ 

tf 5 .7.. i::~h'{:z:.i:¥2\-;h, tH'f/H::JJJI¥a"Jt:::&<~i'" 6 c.:: t h,-z:s·2- 6. H::, 7 o ✓ t- 7- .7..1.i 
Jffi%.TLh,~i;titGn tvi~~ ,ffl~O)t::lrb, 7 T ✓ i::J: Uil§'"'<tHmh•GO)~Hnll:.i'"6 c.:: t 
h,z.-·2-, ft~-ifri0)7"5:(?*;,f;~@'i-~l']t·2- 6, it::, t'Hl~O)J: 3 t::7 □ ✓ f---7-;zO) 
J:$-'?i*~tf 5 .7..0)J:$0);7}.h;~l < i£!.lh;i%< ~6 C.:: ur~<, t~~t·{Jli;~ ,i£!.lt::{*t 
Mz~tl:0);%~ ,7°5 :(?*;,f;~@'i-i*P□ Z.··2- 6. 
[ 0033] 

2\- t, i::, WJ~c5UIJX'fi)T[-cfW;h>, WJ~C:WJffis!:'Fe90)J:$/::~i;tttt:: 7 T ✓ i::J: 'J, WJ~C:77 ;;( 
?*;,f;J,:t,Jvt:; J: U'WJ~C:7 v-A S,-y-S,~ c·O)~f::J: 'J 1JU~2'- ;ht::WJ~C:WJOOs!:'Fs9J:$/:: 
t:;tt 6s!:'%.i-591ili1Ja"Jt::WJ~c7 o ✓ t- 7- .7..0)fJIJOOJ:$/::if;;g-i± llrbZ.Tnt::591ffirJX'fi)T[2\-I± 
6ffll£Z.··iVJ 6 0 

[ 0034] 

c.:: O)J: :i ~fflJvtt::J:tL!:L -=i=.t l t 7 o ✓ t- 7-Y..O)ffl~O);z;. -z:s·591ffirJX'fi)T[-cff9:i-fflJvt-c· 
2- 6 t::lrb, 't2fillitJJJI¥0)J: ~ 1:&<~JJJ5'!:i-1fi'" 6 7·5 :Z'?*;,f;J,;t,Jvi-~l'Jl.-c·2- 6. 
[ 0035] 

u::, WJ~C:7 □ ✓ J---7-;zO):'.J,,-~< t iJ:ooimt iJIJOOJmt0)3'i:ti1~n0)~11iimi:J:PJrJE'.O) 
Bil-'¥ i-1fi'" 6 ffl J£ z.·· if> 6 • 
[ 0036] 

C.::O)J: :i ~til!:Jvtt::J:tl!:L s!:'%.0)\liU)T[i-~ll:. l, WJffis!:'Fs9f90)1J□~2\tLt::s!:'%.i-Tn£. 

-c·1rJJJf::591ffjrJX'fi)T[2\-l±6 C.:: t h't·2- 6, 
[ 0037] 

£.t::, WJ~c591ililJX'fi)T[-cfW:!:l:, j?~ < t ti 7 T ✓ t WJ~cWJffis!:'Fe9/::t:;~ i'(JJ<-'f'-nfri]/::ID;U­
Tnt::~Mf 1 Y t h·G~ '), WJ~C:7 T ✓ i::J: 'J1J□~2\-;ht::s!:'%.i-WY~cl,f1 n::ifi.-,Z.T 
nt::5it1Jx-ttm2--1± 1mJvtt•ifi 1, 
[ 0038] 

C.::O)J: :i~fflJvtt::J:tL!:L WJffis!:'Fs9t::t:;tt61JU~2\-tLt::s!:'%.i--fO)ff1 Yt·1mGx.., -f 
O)ff1 f O)pqffi/::iB.-, Z. tl1 YmRlrb6i)T[H%t:: U::hr.-, z.591ffi1Jmm2--1±6 c.:: ur-z:s·2- M:: 
lrb, 2\- t,(::1fJ}J~U{~O)JJJ5i'!:h'1~GtL6 7°5 :(?*;,f;~@'i-~l']t·2- 6. 
[ 0039] 

WY~cl:l1 Y !:l:, :'.!,-~ < t ti WJ~cWJffis!:'Fs9ifl 6 ~ 1!.iWJ~c'Wffis!:'FsU$0)JJ<-'f'-nfrilh' G*m: 
nfril"-ftllB±Ii'° 6 ~/liJmhrpJrJE'.O)B±Jl¥i-1fi'" 6tili:Jvtt•ifi 6, 
[ 0040] 

c.:: O) J: 3 ~tiljnx;(::J:tL!:L s!:'%.0)\liU)T[i-~ll:. l, WJffis!:'Fe9f9ifJ 6 ~ 1 !:l:'Wffis!:'Fe9f90)1J□~ 
2\-tlt::s!:'%.i-Tni tJJJI¥a1t::591ffirJX'fi)T[2\-I±, 1fJJJ~U<~JJJ5'!:i-1fi'" 6 7·5 _:;.:·?*;if;~@' 
i-~l']t·2- 6. 
[ Je;BJl O)J}J5'!:] 
[ 0041] 

:$:JEBJl0)7°7 7.:"?*;,f;~il[(::J:tL!:L 1) 77-.7..h>fflJvt't 6'Wffis!:'Fe9f9{::illic~i;t2(;ht::~91 
ilirJX'fi)T[-cf f9:t:: J: 'J , -f O)'Wffis!:'Fs9t:::&<t±:l 2\- nt::~t:: J: 'J 1J□~ 2\- nt::s!:'%. i-Tn {::591ffirJX'fi)T[ 
2\--1±, 1J 77- .7..0)f9ffit::ifi.-, z. El~X'fi)T[2\-I± MJiHiH%i-%Jvti'" 6 c.:: t t::J: 'J, 1J 77-
.7..i'-11' l Z.:Y'~$""-JJJI¥J: <:&<~i'"6 C.:: t hrt·2- 6, U::h>.-,t, 1J 77-;zO)J:Jmht:toJill 
{::1Ju~2-tL6C.::ti-~ll:.l, {Jli;~,t~~~i£J.l-5:i'--;(ff(::i'"6C.::th't·2-60 £.t::, 1)77-;z 
{::!:l:11&%.tL"'<t/~%.tL~ c·O)Jffi%.tLHi;ttt~~ ,O)z.--~il§'i-~11:.i'" 6 c.:: urz.-·2- 6 t t ti {::5'~ 
$h>t,O)~O)i)T[}, i-~2-··, fr:~$0)7°5 _:;.:·?*;,f;~@'HIH*Z.-·2- 6. 
[ 0042] 

£. t::, 7 o ✓ t- 7-.7.. t f*~tf 5 Y..htfflnx;'t 6 WJffis!:'Fs9f9 t::591ffjlJX'fi)T[-cff9: i-illic~i;t't" 6 C.:: 
U::J: .-, Z., WJffis!:'Fs9{:::&<t±:l 2\tLt::~t:: J: 'J 1J□~2-tLt::s!:'%.i-Tn{::591ffjrJX'fi)T[2\-I±, f*~ 
tf 5 Y..t::iB.-, t El~X'fi)T[2\-I± Ml!l~H%i-%Jvti'" 6. C.::;h{::J: 'J, i*~tf 5 .7.. i-11' l t7~$ 
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( 8) ~~lffl2005-265922 (P2005-265922A) 

A,.:J!JJJ¥J: <~~T 6..::. 'c.fP'C''f!. 6, Lf:h,.-,'t", filllt.f3.7..0)___l::_$h'1°"1i:/lffil{:1J□~~:h6..::. 

u,~ <, {*llft.f 3 :z t:t-'c,J-'(··1JJ;Hil!J'lt7i'-f!J{:{*"J..::. t h,t•'f!. 6, it::., 7 o ::--- r- 7- ;z 
i:ttHc 1J 77-;zO)t~iit [cr]i1t 1J&_5KfL-'?cM~mtLHHt~~ ,O)t·.~iffH1JK-t 1..::. th' 
t•'f!. 6 'c. 'c. ti (:y~Jmh,t:,O)JmO)iliLA lt--llJJ'f!.··, ft~im-~73 :z:·7*~~1IH:IHJtt•'f!. 6. 
[~~lt--~~i""6~/lbO)a~O)ID~] 
[ 0043] 

i::rf, *~BJlO)~ni!!O)IDJfJt:"J~ ,'(, llilffit~~ L~h' 0!J1.BJJ-t 1. 
[ 0044] 

( ~ni!!O)IDJfJ 1 ) 
lli!2 (A) !:L ;t~BJjO)~ni!!O)IDJfJl (::t:Ht673:Z:'7*~~@'0){l!IJffiltriffillillt--~l, 

llil 2 ( B) LL IJ 77-:Zh!IDnx.T Mfffi~ra,p;]O)~~HIJIJMiffc:~!'9:0)mnx.t, -f:h(:J:., 't" 
::':I=. tM~.mO)i.m::nt~-t~ooh,t:iJtt::.il!rJOOllift·&:>1. u::., llif 2 ( c) u, 1J 77-;zO) 
$7i'-j:J.!;*ltriffillift·ib6, tl.T, llil2 (A) ~llil2 (C) lt--Jtl~•'t";t~ni!!O)IDJfJ10)7°3:Z:. 
7*~~@'{:00 l 't"!l*IH(:!JI.BJli"" 6. 
[ 0045] 
7·3 :z:·7*~~112 t·tL 1ffltE'IHl'th• t:i ~ 6 7 o ::--- r- 7-;z 4 'c. 7!Vi ( A 1 ) ~ c·~ 

1i-'¥t1:i:~O) 1J 77-;z 6th', 71v~ :'.>"'1 ;1:; :z J--0)7 v-L 1/f-1/ 80)J1'/Jill!fmlffilmt: 
~5E~:hfit(:il;;tmnx.l 't"~•6. H::., PDP 1 0!J:,fO)~ffi(:, :&~fJJ*lt--7i'-1tz~itf::.;.., 
1J :1 ::---~ c·O)~{i-'¥'1'1;..,- t- 1 2 t1r l 't" 7 v-L 1/f-1/ s i:~1!r~:h, PDP 1 o 0) 

t.f;z~~{:J:., 't" ~::':ET 6~lt--7 v-L ;..,"f-;.., 8 {:~{i-'¥T 6. -JJ, PDP 1 0 h> t, 
7 v"i" ;..,7·'Jv~jlljcitim 1 4 i: J:., 't"~ma11:iti't~ :n~xarJifflll-t UrKI/J • ilirJifflll@JH.JL + 
:i.-1-@lll¾, ~Wl!@Jll¾~c·O),jl,.zO)@JllU!sctlzl 6h!3'z:19'$18lt--1rl't"7v-L;..,"f-;.., 
8___1::_0)-f:h-z":hO):t~pJr{:7i'-1tz~:h~5E~:h 't"~•6, ..::.:nt:,O)@Jll¾~tlz 1 6---1::_(:tt_ *~i.m: 
ti.m:i""t-3::---V::z:57~c·O)~'f$n"b20lt--*h, ~H&!l!tl't"~•6, ..::_O)t::./lb, 1)77-
;z 6 himnx.-t 6~ffi~rai 2 2 {:!:L .=i=.'c. l 't" PDP 1 0 h>t:,~{i-'¥'1':1;..,- r- 1 2 lt--1r l 't" 
7 v-L ;..,"f-;.., 8 {:~{i-'¥ ~ :ht::.~ 'c. __I::_~ lt::.@I ll¾~tlz 1 6 h' t, O)~h!!l;!lJt{: J: IJ ~~ 
~:h, ~ffi~rai2 20)~_m_lt--1J□~T6, ~:t:,, PDPO)~lt--7v-L;..,"f-;..,{:{:r;.l¥~it 
1 t::.libt:~ii-'¥'1'1;..,- t- t m~ ,t::.h', 1/ 1J :1 ::---*0):1·· 1J - :z~ c·O)~ii-'¥:ttf..+i 1r:J!JJt·&:> 
6. 1J77-:Z60)__l::_$(:1J□~~:hH'J'.lt::.~mlt--, ~oo~rai2 20)---1::_${:!'ilJtt::.s.,o,1 
:17, ::--- 2 4 i:J:., '(, llif 2 (A) ttt, ttooi:xt L 't"*rn[}Jfnlt:~mtI.m:tB~-1±1. + 
O)~, ff: /7 O)@Jll¾~tlz 1 6 -'?-f :h{:{1IB'fi'T 6 ~~tlz, §ctl~ c· h!~§lffjiJ)ff"i.rr[O)i.rr[ll¾{:j!jc!~ ~ 
:h '(~ i6:t~i;-{:!;i, ,jl,.zO)j'iU.rr[h!~::'t. lmi.rr[{:)ff"-t 6WJ1W*'f!. < ~U::./lb, mi.rr[h!j.rr[:h 
{:<<~6, -z-O)f::./lb, llil2 (B) (:~-tJ::i(:, 1J77-:Z6h'IDnx.i""6~ffi~rai2 2 
pqt·h,"J:;;.$$1:fMM,j!jc!~~:ht::.$n°n§cllilJiJ~2 6 (-.RilUtt·~~:hMl'i~) O)J1'/Jlffi(: 
, Hcmi.rr[O)i.rr[ll¾~rai2 8lt--IDnx.i""6. -JJ, 1J77-.7..60)__l::_$ffi3 0:t:;J:tf'T$003 
2'c.j,ijj{l!IJ0034, 36thi?<~T6~/l\$38, 40, 42, 44lt--5!lliliiJMi.m:~:n6~mh; 
\'iU.m:t~::'t. u: < ~ iJ: :i 1:11:1JJ¥t i., 'Z"mnx.-t 1, ..::. O)J: :i i:mnx.-t 1 t, s.,o -1 :17, 

::---2 4 h'0i.m:tB Lt::.~mi:t:9,;;E1J4 6, 4 80)JJfnlt:JiJ.., t· 1J 77-:z 60)fl!IJ00341:1r~ 
l, :9,;;EIJ5 ot·~-tTJJ(:~!l\iliiJMI.m:~:n, ~ t:,(: 1J 77-.7..0)T$003 2 {:il'h't":9-;;EIJ 5 
20)JJfnJ(:I.m:tL6o -z-O):J£'g:r(:m,'t", TJJ{:~!l\i!JIJMt.m:U::.~mU:, :9,;;EIJ54, 56, 5 

st·~-t J: :ii:, A 1 ~c·O)~fi-'¥'1'11::&~0) 1J 77-:z 60)pqffit:ifh't" @~xti.m:l, ---1::_ 

j'j'.i""6ftJJH¾tmnx.-t1 • ..::.O)~t'iH:mi't", 1J□~~nt::.~mO)~hi, ~1i-'¥t1:i:~0) 1J 
77-:z 6 i:1i-'¥~:n, Y~imi=~~~n1, ~t:,, Hetu l "JO);..,o -1 :17, ::---tm~i 
t::.{711(:"J~ 1't"!JI.BJl lt::.h', PDP O)]!ljjffih'*'f!. ~ ,;f:~i;--'?, ~ t:, {:~~O):Ji}J:W:lt--fnl---1::_~itt::. 
~,f~i;-(:t:J:, {71Ji..!:L llil2 (B) O).RtlT·*lf::.S.,O•1:17,::---270)J:j(:, ~_m_O)i.rr[ 
H¾~ra, 2 8 i7'1 (:~JM s., tJ 'i' :17 , ::--- lt-- §cJlj ~ it 6 ..::. 'c. h>~§lffjlJ)ff"i.rr[ lt-- :Ji}J:W:131 (::fi J __I::_ '("'1f 
:J!JJT·&:>6, 
[ 0046] 

..::. O)J: J i:mnx.-t 6..::. 'c. (:J: IJ, IJ 77-:Zh>IDnx.T 6~ffi~ra,O)iil!J'ltlt--{JJ;< i*"G, iii! 
J:l'.7i'-f!J lt--:t-'c,/-i"" 6 ..::. 'c. h>T•'f!. 6. U::.h' .-, 't", 1J 7 7- .7..0)___l::_$h>1"Ji:J'!t(:1J□~ ~ :h6..::. 'c. 
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( 9) ~~lffl2005-265922 (P2005-265922A) 

ilttJJ!:. l' {,ff;~ ,:t!,J-~i£J.!tfr::mt::-t 6..:. t b>'('e- 6 0 it:.:' IJ 7 7- :zt::!i®;KfL-'?cMF.m. 
tL~ t'.iffi.m.tLH~tt~~ ,O)'('~iffilttJJ!:.'t" 6..:. t b,·cec 6 t t L t::;17~$b•GO)JmO)ifii:A t 
IInea'·, -N:~$~7°'7 :J:'?*jf;'itliN:lH!~"C"e- 6 o 

[ 0047] 

it::, IBl2 (C) ti, 1J77-7.60)fIJ2 5't''lffitCt-:'$7i"O)t/t*IBlijf;TLO)'t''«i60 
1J 77-:z 6 i::J: --:i -c ~ Gt:::J!JJI¥J: < ;11~$t::~t:nx~-t i i::u, IB12 ( c > t::jf;-t J: 3 t:: 
, ftqlffiN[lffit:: l "C*lffifffiii'il, 1JU~~:h.t::~.m.i*lffiffiO)*e- ~•*lllffit:::t_~i§~~-l±~i 
{i;~~-1±6..:.tb>b•~l)1f:J!}J"C"«i60 ~:b, 1)77-:ZO)tff-1t l"CA l iffl~•t:.:b', z 
:h.J,,::J.;\l~O)jrc;] ( C u ) , ~ ( F e ) *O)~{i~'tiiff:~ L 1f:J!JJ't''«i 6 o t t::, Hc't'U lJ 7 7 
-:zO)ftqlffi{::--:J~ ,--o5laJJ U::h', 1J 77-:zO);\IHJ!IJO)lffiH'llooi:: u:.: 0, 7 -1 ✓~1c1::mJJX. 

l --Ct 1f:J!JJ't''«i 6, 
[ 0048] 

-1i, 7D✓ J---7-;z4 U\'i:~;ff':J:Z l 3 t "C·}IJJJX.~:h.U/Jlffi~Fs91 1 {::!;!:, .::l:.t l --C 
PD P 1 0 t PDP 1 0 i~%U::7v-1'1/'\'-1/8b•G~h'~,t~:h.6 o ..:_0)~'(·1J□ 

~~:h.Wflffi~Fe9 l 1 O)_l$/::_l~ U:.:~.m.iWflffi~Fe9 l 1 O)_l$/::Wc~~ Lt:: 1/D '1/ :17 T 

✓ 1 5 t::J: I), _lJZttO)~lffi~Fs90)#lr&it [A]f>R{::, t!Elffit~rnt1irtiL ~ Gt::T1i{::il!lHIJIJxtifii: 
~-1±6 o T1it::il!llill1Jxtifii: U:.:~.m.!i, _lJZttO){*~;ff '7 ;z l 3 O)r1iO)lffib·G_l1iO)lffiA,, t 
1fi§~l~h'G El~xtifii:T 6fi~H%iIDJJX.T6, ..:.O)J: 3 i::mJJX.-t 6 t, ~lffi~Fs90):t~i;- t 
[Alf>Rt::{*~;ff '7 ;z l 3 i1r l --C:J!JJ$J: 0~$A,,n!(~~:h.6 o 
[ 0049] 

U::b'--:i"C, i*~n·:1:zO)_l$b>:j;i11!1iffit::1J□~~:h.6..:. th,~<, 1*~n·:1 :zt:t!:J-'t''{Ei; 
~ •i£Jt7i"'::mi::1*--:J..:. t h''Z''e- i ◊ tt::, He 1J 77- :zO):t~i'it [A]f>R, ®.m.tL-'?cMF.m.tLt 
~~Ht~~ ,O)'('~iff ilttJJ!:.'t" 6..:. t b,-c,·ec 6 t t t t::;17~$b•GO)JmO)ifii:Ailinea'', -N:~$~ 

7"'7 :7:'?*jf;~lfNii~'t'·ea 6 o 

[ 0050] 
( ~9(!0):/fj)iJ 2 ) 

*~nf!O)ID1iJ2 h'~nf!O)ID1iJ 1 ui~i,¢1.ii, 1J 77-:z0)-1$, lJ11J$vJ:U'T${::it 
--:i--Cn'1 }:' iIDJJX. l, zO);ij'1 H::ifh--C~_m.O)jfii:H%iIDJJX.U:.:..:. t '(';!ii6 0 ~9(!0):/fj)iJ 
lt~~O);/ii6,¢1.(::--:J~ 1--CO)h, [;IT!l (A) :bJ:U'[;IT!l (B) i.ffi~,--C~5lEIJlT6o 
[ 0051] 

IBI 1 (A) ii, *¥EEIJlO)~nf!O)ID1iJ 2 i::v in 7° :1 y:·7*jf;~lfO)iJ11JlffittfilffiIBltjf; L, 
IB11 ( B) !i, ~lffi~Fs9f9t::Wc~~~:h.td~HMxtifii:-f.ffe9:0)mJJX.t, f-:h.t::J:--:i --C 1t t6~.m. 
O)jfii::h. t jf;y-~lffi b· G Mt:.:lJ!IJlffiIBl't'' ;Iii 6 o ~ :b , ~nf!O):/fjJl'J 1 t [Al t~_,u:: !i [A]-O)t;i==i: 
Htl--C~•6 o 

[ 0052] 

IJ 7 7-;z 6 4 b>mJJX.-t 6 ~lffi~Fe9 2 2 t::!i, .::l:. t l "CPD P 1 0 ;6> G~{i;~'ti;/- r-
1 2 2:"J[' l "C 7 v-1' ;_/,y-;_/ 8 {::~{i;~~:h.t::~ t ~9(!0):/fj)iJ 1 '('~5lEIJj U:.:~r$ri°r1 2 
Oi1'tts@JHUft!O 6b•GO)~b,~Mt::J: l)n!<:t±:l~:h., ~lffi~Fs92 20)~.m.i1J□~T6◊ 

11□~~:h._l~ U::~.m.ti, ~lffi~Fs9 2 2 O)_l$f::~~ttt:.:ttfilffih,"ffIIID~xO)n'1 t:' 6 2 O)rtq 
ooi::1-liHi-t i O zO)~.m.t 1/D '1/ :i 7 T ✓ 2 4 i::J: 0 zO)n·1 r 6 2 i::11':h --c, IBI 1 ( A 
) 't't:L t!Elffit::xtl"C*Th't1i1PJ/::~.m.iifii:t±:l~-1±6, zO);ij'1 t:'62!iIBll (B) /::jf;y­
J: 3 t::, ~lffi~Fs9 2 2 O)_l$'t'U7J<-'f-1i1PJt::, lJ!IJlffi't'U*Th't1i1PJt::, T$'t''!:l:7J<-'f-1i1PJt:: 
:filtf'n,;, it::, n'1t:'620)7J<-'f-b·G*Th't1i1PJl::mlll±!T6~/lli$6 6:bJ:U'*Th'tb·G7J< 
-'f-1i1PJt::mlll±!T U/lli$ 6 8 ti, ~.m.b,jf GM::ifii::h.6 J: 3 t::pJrJE'.0)11±!$i t --:i -cmJJX.~:h. 
6 0 ~ Gt::, n'1}:'620)*t!1iil$7 O!:l:B'·=f< 1.K-'f-1i1PJb•G_l1i/::11±!$H'¥--:JJ: 'J t::Wc~~ 
~:h.60 it:.:, t.ilzO)@JHUH10 6-'?f-:h.t::11~1""6n!<:~1'JJL Wc*l~t·b,5!lHll1Jxtifii:O)jfii:H% 
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(54)MODULARIZATION RADIATOR 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a modularization radiator whose radiating efficiency is 
high. 

SOLUTION: This modularization radiator includes at least two radiating modules arrayed back 
and forth and at least one connecting pipe. Each radiating module includes a plurality of 
radiating fins, a plurality of heat exchanging pipes, two fixing plates, a plurality of first curved 

pipes and a plurality of second curved pipes. The plurality of first curved pipes are connected to 
first vertical outside two adjacent heat exchanging pipes, and the plurality of second curved 
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O (57) Abstract: A silent cooling apparatus for effectively reducing the operating temperature of an electronic device includes a 
\0 plurality of components which include surfaces opposite to each other with a spacing there between and have a heat generating spot on 
\0 al least any of the surfaces opposite lo each other, in a small and low-cost configuration. The apparatus for cooling a heal generating 
Q spot of an electronic device includes a cooling apparatus for forcedly air-cooling a heat generating spot of an electronic device which 
ln includes a plurality of components which are disposed side by side to have the same in-plane direction, and include heat generating 
~ spots within their surfaces. The cooling apparatus includes a first air cooling unit for feeding an air stream to the heat generating 
Q0 spot in an orientation of the in-plane direction, and a second air cooling unit for feeding an air stream to the heat generating spot in 
0 the in-plane direction in a different orientation from the air stream by the first air cooling unit. 
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