G200052SBOWNSG DESCRI PTI ON LI GHTI NG DEVI CE, DI SPLAY DEVI CE AND
TELEVI SI ON RECEI VER TECHNI CAL FI ELD [0001] The present inventdhginsospowse
relates to a lighting device, a display device and a tel evision
receiver. [0002]A liquid crystal panel used for, for exanple, a
liquid crystal display device suchEa8SRAPTIQNi d crystal tel evision set
does not emt light, and therefore requires a backlight unit
separatel y asGATINghDEWgCHevDTePLARI BEBACK| Rght THDEVIESONORECHOVER t O
be installed on the back side (the side opposite to the side having
the display surface) of the liquid crystal panel. The backlight unit

i ncludes a chassis, a face of which toward the |iquid crystal panel
is open; and a |light source housedynncaherchassi s (Patent Docunent 1
menti oned bel ow). For exanple, a discharge tube such as a cat hode-ray

tube is umgrlas a | tglt psayeae Shvanbask! Fghitadito thus @enfiguesdce,
[ 0003] Pat ent Docunent 1: Japanese Unexam ned Patent

Publ i caty oy 0.2 2ZMEr1dA44D) a television receiver.

[0002] A liquid crystal panel used for, for example, a liquid
crystal display device such as a liquid crystal television set
does not emit light, and therefore requires a backlight unit
separately as a lighting device. This backlight wunit is
configured to be installed on the back side (the side opposite
to the side having the display surface) of the liquid crystal panel.
The backlight unit includes a chassis, a face of which toward the
liguid crystal panel is open; and & light source housed in the
chassis (Patent Document 1 mentioned below). For example, a
discharge tube such as a cathecde-ray tube 1s used as a light source
of a backlight unit thus cenfigured.
[CO03]

Patent Document 1: Japanese Unexamined Patent Publication
No. 2006-114445
[0004] Precblem to be Solved by the Invention

The brightness of a discharge tube in general changes as
the ambient temperature changes. This is because, as the ambient
temperature changes, the temperature of a spot (the coldest spot)
that has the lowest temperature inside the tube changes, resulting
in a change in vapor pressure of mercury enclosed in the tube,

which further changes luminous efficiency. Specifically, while
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[ 0004] Problemto be Sol ved by the Invention The bri ght ness of

a discharge tube in general changes as the anbient tenperatyb8yo52580Wsc
changes. This is because, as the anbi ent tenperature changes, %
tenperature of a spot (the col dest spot) that has the | owest

t enper at tihe imgidedadwe i subtee chahges, whesutlie rignipe rae tolrengé the vapalest
pressure of nercury enclosed in the tube, which further changes

| um noussedt iic eneypabpeciufacatdnpendiums: (GR0HOO2SBENSE tidh@erature),
bri ghtness is the highest when the tenperature of the col dest spot is
at a parthedrdghterper dbureatas Apft apel aémrpéeaperatad ehe ¢dibdest spot
bri ght ness decreases when the tenperature of the col dest spot becones

ei ther ahoysnes bekawrt hgo@ppr opr i vd Bol erper adpib Eopdhet €f eetpetrigmre .
the ambi ent tenperature rises as the discharge tube produces heat

whi | e berngrsidt£hegha, t el Fastt siRir 4t QUGs akov@e B scharge
appropriate tenperature, which invites a risk that the brightness

decr eaS%b@'ﬁ@Mh@éJﬁﬁﬂB@Eﬂg' NYEREhEN 6000 d ey RiaseMpot is

i nvention was de in view of f or e90| ng ci rcunst ances, and ai ns

at provigifga Iatgﬁté rtgledstspczepgmaleta,eféet@epéetf@@t tkl@fcl@“rght@ﬂ@ss% risk
thereof from decreasing due to tenperature, and a display device and

a televiigipn fﬁf%ﬁhﬂﬂﬁég‘dé%%éégéé' ghting device. [0006] Means for

Sol ving the Problem means for achieving the above aim a
i ghting device of the present i nvention includes a discharge tube,
and a chassis housing the discharge tube. The di scharge tube includes

a tube section and aané@E@%ﬁQﬁ @%r@@geQR¢§$ﬁge%ﬁﬁgN%fgﬁlsection. The

t ube sectlon has an end on one énd o € section in the

axial dijgggdon thergef &ngrom %sgt tgdghléptfts%f@@e Lom e

end mall to bé awa the"sréct rode pT 0] ectlng por
has a pro ectl end that |ded Qu S|de haSSIS ine

di st ance 'get e t es%ﬂ%ﬁﬁ 3 dpfﬁ &Fe@tl ﬁ& ogeyﬁge eHabled
Prol cotimg BeLLAR LB gr oAl Efnért%“q TGS LIRS BLENRS BRI
temperature, and a display device and a television receiver which
use the lighting device.
[0006] Means for Solving the Problem
As means for achieving the above aim, a fighting device of
the present invention includes a discharge tube, and a chassis
housing the discharge tube. The discharge tube includes a tube
section and an electrode arranged inside the tube section. The
tube section has an end wall on one end of the tube section in
the axial direction thereof and a projecting portion projecting
from the end wall so as to be away from the electrode. The
proejecting portion has a projecting end that is provided outside
the chassis. A linear distance between the electrode and the

projecting end of the projecting portion is greater than a greatest

linear distance between the electrode and the end wall on the one
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&R00052SBONSG end. [0007] According to the present invention, the
projecting end of the projecting portion is provided outsiq?O ﬂ?ﬁ WSC
chassis. Therefore, when the el ectrode produces heat during .é ﬁ%
of the discharge tube, heat dissipation fromthe projecting end is
facilitatémed. and the tenperature of the projecting end beconmes | ower
conpared to a configuration having projecting end inside the chassis.

Addi tionpddy7] t he | imerrdinst arceRetoresyerihe releegtiede tard dritf ecting
projecting end of the projecting portion is greater than the greatest

l'i near disd anEehetpweredddngl@etiode andidie end aldidn tike MResis.

end. Therefore, the projecting end of the projecting portion is

| ocat ed Buche tdad, avithtiale & RelvRRE e Y LHINI R RND i ing of
el ectrode is greater than a distance between the end wall” on the dne

end (everpe REMddHYganrtdde h%'a%]SHEQQ?paIE@ﬁefPéﬁ’tﬁ@eﬁkéf@c@i‘r‘r“&terrﬁﬂ%s

produces heat during lighting of the discharge tube, the heat 1s

unl i kel yr10 18a6hd h@ncﬁ”@ﬁ@%%@ﬁef&@uw%fi Ehéopgb‘ﬁgc%nﬁ Qﬁiﬁi ‘bie;?%mes

farther away fromthe electro Conpared to th heat T's kely to

et e 0, 2 LAY 0 B SR

than the projecti'ng end. erefore, e projecti

) i ngl ; I ; N
eTer e cA081 ) N e GaLdes POl L8 0O LN sl ey
end of téf%é%fﬁ&éﬁ%ﬁgl%ﬁ%t#ﬁ%ﬁéé@gﬁapé§&|§gl¥heth%ong Epﬁgkéglgggzis

t he projecting en an I'S"préevents a tenperature o

spot framri.sin 0008] The_projecting _end corre nds tq.the.col dest
spot in gt%eeatperreggﬁt[n %%\?eﬁf%ﬁ,esgngl%egﬁn Jrsgt[ﬁ%‘f? g??le "“ﬁe%%@ﬁ fef]i§Ctroae
&00052SB rojecting end is provided _gqutside the chassi,s enabl es
Co_br oedits S GoFaged 1985t CProRte | Sihy. TG thppopderinge ehd
anount of e tube section pr.ojecti to the qutside of the chassis
oo be FGEEPES 2Ehbar PTG Aot St ot (oTTuhBre R S pELpRED
occurs at any other portion. Accordjng to the above confi gurati on,

bri ghtn &F CURE dnSe RAFgE HubRe | %lng‘éEO‘F‘? ke Wi B F&edr poPafeance
due to rising of the tenperature. Al so, the projecting anpunt of the
tube se@GHIFY oflet PRY 8 1th&ETouthE dePef ePAe (YL FIEEF¥uced ahfe

this reduces the width of the |ighting device. [0009] Further, the
t ube Se@ﬁqﬁ;qﬁgf.in@p@agfgﬁeexﬁgagtthe electrode produces heat during

lighting of the discharge tube, the heat is unlikely to reach the
projecting end that is located at a position farther away from
the electrode. Compared to this, heat is likely to reach the end
wall on the one end that is closer to the electrode than the
projecting end. Therefore, the projecting end has a low
temperature. Accordingly, the coldest spot {(a portion that has
the lowest temperature inside the tube section) occurs at the
projecting end of the projecting portion (more precisely, the
inner surface of the projecting end), and this prevents a
temperature of the coldest spot from rising.

{0008] The projecting end corresponds to the ccldest spot

in the present invention, and a configuraticon in which the
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projecting fromthe one end of the tube section and configured to
exhaust air fromthe tube section in manufacturing the disc

tube. The exhaust pipe nay be configured as the projecting g%pEQ%ﬁngm
closing an end of the exhaust pipe. The exhaust pipe is used as the

pr oj ect i g ot ien cand i anotderdgd ojuestidegt pordHrk i sS ehablreces Safaw dr
be newy formed, and this reduces the manufacturing cost.

[ 0010] Futiideroldd Isioght £Rgmdevs ey mayrhieteditate i AChHdGe 8t POYRAMS O &F
configured to supply driving power to the discharge tube. The

di schar ggnd thgdmeycitiehugecgeternyl €o e ig-adid eretret ¢h&asly can be
connect the electrode and the power source to each other. The ferrule

may be atddehed 19 thBpibbe S6ChHI @BnERGLONEE ochh@hRE-Q] @8kl RY IBREL @Rot
This configuration allows heat dissipation fromthe projecting

por tion d@-iheat el Pb@neansh £#H Sn Pr aveRl$ i ddt EIRSALLE fe Qlort@uration,
projecting end (the coldest spot) fromrising during lighting of the

di schar {¢th 1 rds , e S ; C ;
penetra??%b Gé%%gg;gggﬂg%g%gﬁiﬂﬁt%%%?%%%eggy%ﬂ§¥§%gg£#%g%$ﬁglgﬁfgﬁg

nmay be Qﬁ@'ﬂ?%lﬁﬁ t4oe. 3l t i pReli an Lo ‘Q’_?_L%Cl@rto %cttli%? amount

section is attache th penetrating the cutout e"tube section is

attached, £ q,fhe G Qut,and AceOLdiaaly.bhenprol ectin end Olerth s

proj ecting portion i's provi out’si he chassi’s.

[ Y i de | "a cl.ased hol.e h
appl | Ca@e%J@éc{rBanocI &Hfsogrrgeogy%eé Cncu u.vFlcﬂ:%[ e allc%hgcfjt%}% cPexPJ_cge[tTeat

i's not open outward) y i'ng out "a inner n of

wal | sect] of the_chassis, hut also a ogve-|l.i ke, hol e, (one part of
whi ch is&%ggﬂ outmaFﬁf%ﬁgfﬁedHH§ c%??iﬁag%ﬁPnanﬁﬁﬁgvﬁélx%%c Po%x%EUSt
the wal |__secti.on of_the chassis. The Qu y haye any formas | on
25 tho QO POHOTTPE e Ao ©fedgs TP SAmMn EaPe o0 Geb agu2ed
with inside of the chassis. [0012] Further, the Lighting device
fur t her HNEF Q8BS R Adat - on ST at Por e L ITIAaE HEthger S A 86 08~ 6F
t he cutqut and #he tube section. The heat dissigahion nenber may be
confi gurdtPdto dPESTPHE HBAPSMBPE ROt HHNTSER T Get %Rt B t e portion
chassis. Wth this configuration, heat generated during |lighting of
the di sYaFgeStifedPseflst gt G USrePdRgssi 509 e hedpe 15 used
di ssi pation nenber. A tenperature of the projecting end (the col dest
spot) of*S hESpPEPEFIEAGIpBPEFbANI 3NY P ThgRIRF IS TH i Pqigry) 1s not
Further, the discharge tube may include a plurality of discharge

t ubes t RRCHSS3g &Aged N19F barfanmad . wehl Bath HrdHEres FhehBagHisstyring
The plurality of discharge tubes may include first discharge tubes
and sec&®$tdi scharge tubes. Each of the first discharge tubes may
have the projecting end of the projecting portion that is disposed
out si de t0%d Odhassi sFaAdhproj ebesligbhingedendcef merefohabsiksinalude a

wi dth direction of the chassis. Each
power source configured to supply driving power to the discharge

tube. The discharge tube may include a ferrule configured to
electrically connect the electrode and the power source to each
other. The ferrule may be attached to the tube section to cover
the projecting portion. This configuration allows heat
dissipation from the projecting portion to the ferrule, and this
prevents a temperature of the projecting end (the coldest spot)
from rising during lighting of the discharge tube.

(0011] Further, the chassis may have a cutout penetrating
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&200052SBONSG  of the second di scharge tubes may have the projecting
end of the projecting portion that is disposed outside the i

and projects fromanother end of the chassis in a width dirggﬁﬁﬁﬁgg?wg3
the chassis. The first discharge tubes and the second di scharge tubes
may be & twerlnatsdot ianr afgetha mhparsdls.el Thet bueach mdhdse pfBOldHd as a
Further, the discharge tube may include a plurality of discharge

tubes t haibd ataccanged sacposalievhichtieaehbetdwrtidh ibeathasises with
The di scharge tubes may include a plurality of discharge tube groups

each i nglerbintiging eastcttsutad] agentulsk sehanga tdbesachad tddehe cutout
di scharge tube groups may include a first discharge tube group and a

second &€ RRI@R-diHkA WP prife cRiBigeehiNgf ek Qfrd e tdiQ) @ddtidn is
portion of each discharge tube of the first discharge tube group may

be di spagsed; QESide sk eRasshgsand. P &Lk nkioapENec§8Ue0f o tM€ of the
chassis'in a width direction of the chassis. The projecting end of

the proj&atdi9:ipentbuemot o@ﬂ@“giéﬁ'@écﬂ%oﬁgb&%tti@enéﬁ%@% dueehatge

tube group may be di sposed outside the chassis and project from

anot her ﬁﬂﬁnéﬁ btyh@uﬁtﬂﬁlﬁgiuéujt Ny %xﬁiegsgroqltrdl%g{ io?ntﬁé \Lgflbcg'@é@f.én o-@"%gg

first discharge tube group and t con scharge tube group may

S Lernelos  mgRdsio hs Bl 0 Gas) el PUEIRLDYS bis

di scharge tube may includ ura arge

arr anged, J, Nayal § gl W4 Hh gt prher, i n,the, chassi s, T06,PYAl 8GLI 0dy)
be " p %e@ ou?5|3e ﬁ cﬁ

end of the proj'ecting portion nay” bé provi e chassi's sO

as to project fr ne of t chassis in.awdth direction.of the
Chasei oS4 G0T4] i FRBr cieRelhr scint oauite "Hay e 188 E0HH iy aF
di schar tu2ﬁ§>that ar.ran i n _par.a

|

[ d llel wth each other .

G200052 ot et ?}% v S L s'sé’h&rsgflrot GHEEIPRSE tey guEside

arranged .in a m.ddl e rtion of the chassis in an arrangenent

di rect i &rjrt& Jtnﬁelcgﬁ soda“r?%}bee C?l?osesslsfrmy have projecting ends of the

Pr of ecti g T ti ons gLheh 2r e provi deg out i de the chassip., (90Tl .
heat dissipation member provided between an edge of the cutout
and the tube section. The heat dissipation member may be configured
to dissipate heat from the tube section toward the chassis. With
this configuration, heat generated during lighting of the
discharge tube is dissipated to the chassis wvia the heat
dissipation member. A temperature of the projecting end (the
coldest spot) of the projecting portion is less likely to rise.
[0013] Further, the discharge tube may include a plurality
of discharge tubes that is arranged in parallel with each other
in the chassis. Thepluralityof discharge tubesmay include first
discharge tubes and second discharge tubes. Each of the first
discharge tubes may have the projecting end of the projecting

pertion that is disposed outside the chassis and projects from

cne end of the chassis in a width direction of the chassis. Each
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[0018] U shaped. [0019] Further, the discharge tube may be
substantially Further, the discharge tube may be substanti al

Further, the discharge tube may have a neandering shape. diﬁmNQSBOW&}
[ 0020] Further, the tube section may include a plurality of tube

sect i onsofirthd becdnsichasgrakybet by s heaf oraRd thy pobhengihheend of the

plurality of tube sections together. [0021] Further, a hot cathode

tube mayphejdseth@spbh€ion that is disposed outside the chassis and
projects from another end of the chassis in a width direction of
the chassis. The first discharge tubes and the second discharge
tubes may be alternately arranged in parallel with each other.
[0014] Further, the discharge tube may include a plurality
of discharge tubes that is arranged in parallel with each other
in the chassis. The discharge tubes may include a plurality of
discharge tube groups each including at least two adjacent
discharge tubes, and the discharge tube groups may include a first
discharge tube group and a second discharge tube group. The
projecting end of the projecting portion of each discharge tube
of the first discharge tube group may be disposed outside the
chassis and project fromone end of the chassis in a width direction
of the chassis. The projecting end of the projecting portion of
each discharge tube of the second discharge tube group may be
disposed outside the chassis and project from another end of the
chassis in a width direction of the chassis. The first discharge
tube group and the second discharge tube group may be alternately
arranged to be parallel to each other.
[0015] Further, the discharge tube may include a plurality
of discharge tubes that is arranged in parallel with each other
in the chassis. The projecting end of the projecting portion may
be provided outside the chassis so as to project from one end of
the chassis in a width direction of the chassis.
[0016] Further, the discharge tube may include a plurality

of discharge tubes that is arranged in parallel with each other
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di scharge tube. This achieves inproved brightness. [0022] Next, in
order to solve the above problem a display device of the pr

invention is characterized by including the above described(ﬁﬁgﬂ#ﬁ58WSG
device, and a display panel configured to provide display by using
light fromihe dhgdhding demivcehd Q23 rRrddhernbea Ithgw ¢ rer vstralngeaneln
may be used as an exanple of the display panel. The thus configured

di spl ay gdevideld el dicalt eshdchdd iiith Gy Srdar@esiirdy ded8,orf Y
a desktop screen for various applications such as a television and a
per sonalt KO &lar gtk irse Pakdy WHRY IprSdd@abl e ddfs a1 ahge 569eRRin

[ 0024] Fur t her, the(%?splay de&:ce na§%¥?rthergfnclude a housing ¢

menber Gonfd HLd O housg e B spldys Ranelnandh 4e d 1 ghting devi ce.
The housi ng nmenber nmay include an opening G00052SBONSG secti on

through wichy a di splaynsw fage O&igéﬁaggéplt%ep be SUReEed1a19 v

a frame-11ke section surrounding the opehing section. The projecting
end of tﬂu%ﬁgﬁgdyni ng portion may be provided in the housing nenber.

[0018] Further, the discharge tube may be substantially
U~shaped.

E0019] Further, the discharge tube may have a meandering
shape.

[0020] Further, the tube section may include a plurality of

tube sections and the discharge tube may be formed by joining the
plurality cf tube sections tcgether.

[0021] Further, a hot cathode tube may be used as the
discharge tube. This achieves improved brightness.

[0022] Next, in order to solve the above problem, a display
device of the present invention is characterized by including the
above described lighting device, and a display panel configured
to provide display by using light from the lighting device.
[0023] Further, a liquid crystal panel may be used as an
example of the display panel. The thus configured display device
is applicable, as a liquid crystal display device, for a desktop
screen for various applications such as a television and a personal
computer, and is particularly suitable for a large screen.
[C024] Further, the display device may further include a
housing member configured to house the display panel and the

lighting device. The housing member may include an opening
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[ 0025] Further, the display device may further include a cooling
mechani sm provided in the housing nenber. The cooling rrechar@zﬁg(%%gows(}
be configured to cool the projecting end of the proj ecting portion .
This prevents a tenperature of the projecting end fromrising nore

ef f ect i vedyt 1¢10026]dugh hérich keddéepllepgsnechani st my disdlede raanel is
ventil ation opening penetrating through the housing nenber. Ar is
exhaust eskpde@iighntine fventi-lake@eapen sgrioandihe deushagingeertion.
Accordingly, the projecting end is cool ed down and a tenperature of
the col desd sfviedtSideshd okekliet protset inf0027t Fonfi they ,bd Re-saeldddn
mechani sm may include a cooling fan configured to send air toward the

proj ect iftge enshiHind he=risf ecting portion and thereby cool the
projecting end of the projecting portion. [0028] Further, the cooling

nechani spparey) i ncl uge raheeQ! ivhe ety canfi gurggyt eucpPABri Aneonkact
with the projecting end of the projecting portion and thereby cool

the proj&sding erdRinildhe gHRiieed 19 PAEt helsih§0RahFurt hermhd Reo1ing

cool i ng nmechani sm may i nclude a heat pipe configured to transfer heat

grfe mt) gre RERGli 30 o0d 108 Lher DLEIESTEHIHOTERE bPobBELRAYSLAY of the

projecting portion. This prevents a temperature of the projecting
end‘from rising more effectively.

[0026] Further, the cooling mechanism may include a
ventilation opening penetrating through the housing member. Air
is exhausted through the wventilation opening from the housing
member. Accordingly, the projecting end is cooled down and a
temperature of the coldest spot is less likely to rise.

[0027] Further, the cooling mechanism may include a cooling
fan configured to send air toward the projecting end of the
projecting portion and thereby cool the projecting end of the
projecting portion.

[0028] Further, the cooling mechanism may include a cooling
element configured to come in contact with the projecting end of
the projecting portion and thereby coocl the projecting end of the
projecting portiocn.

[0029] Further, the cooling mechanismmay include a heat pipe
configured to transfer heat of the projecting end of the projecting
portion to the housing member.

[0030] Further, the cooling mechanism may include a

refrigerant configured to cool the projecting end of the
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[ 0030] Further, the cooling nmechanismmay include a refrigerant
configured to cool the projecting end of the &G00052SBONEG

projecting portion, a circulation pipe in which the refrige#§99m¥§BOWSG
contained, and a refrigerant circulation punp connected to the _

ci r cul atpoe ¢¢ipen@nsb coidn g ed ricaleiionl atipet he wief¢h getante fritdinant
the circul ation pipe. Water nmay be used as an exanple of the

refri geragtcontGAatldlexhd d tedrdeerhe tsol ¥veul feiahienpeebhedted to the
television receiver of the present invention is characterized by

i ncl udi ngi el above gigpl anddednae.ql-RRBAAdvantaugess cBEf eelr rafydrhet
I nvention According to the present invention, it is nade

possi bl eyt 1t AHdR: r@uhla@hlonng i gevi afs el fA O REBV St a Prd QNS $ £
t hereof from decreasing due to tenperature; and a display device and
a tel evigion-deceiyeint hat use the lighting device. BRI EF DESCR PTI ON

OF THE DRAW NGS
[0031] Next, in order to solve the above problem, a television

receiver of the present invention is characterized by including
the above display device.
[0032]I Advantageous Effect of the Invention

According to the present invention, it is made possible to
provide: a lighting device enabled to prevent brightness thereof

from decreasing due to temperature; and a display device and a

television receiver that use the lighting device.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033] FIG. 1 is an exploded perspective view showing a
schematic configuration of a television receiver according to one
embodiment of the present invention;

Fig. 2 is an exploded perspective view showing a schematic
configuration of a liquid crystal display device included in the
television receiver of Fig. 1;

Fig. 3 is a cross-sectional view showing a sectional
configuration of the liguid crystal display device of Fig. 2, taken
along a direction parallel to the short sides thereof;

Fig. 4 1is a cross-sectional view showing a sectional
configuration of the liguid crystal display device of Fig. 2, taken

along a direction parallel to the long sides thereof;

-9.



[0033]FIG 1 is an exploded perspective view showing a schematic
configuration of a television receiver according to one enb @ﬁg% @ﬁSG
the present invention; Fig. 2 is an expl oded perspectiv g
showi ng a schematic configuration of a liquid crystal display device
included in theIgel®visi on eeteryed oleki ghoding a larbed. v3ewSoE the
cross-sectional view show ng a sectional configuration of the liquid

crystal wispiayy deviLe eidhigll Sedoken &f Whér ddgeddoncpssal lel to
the short sides thereof; Fig. 4 is a cross-sectional view

showi ng a sectimnale Genki gehahhencobitheshbAihg £ VsddcdisbhdYich the
device of Fig. 2, taken along a direction parallel to the I ong sides

t her eof |ho1CZADGRZEBMBG is beind | tRh& ab enl Aped yi ew showing a

| arger view of the vicinity of an end-wall section of a hot cathode

t ube; HIG 76 1isS 285 8RBRARE LCy Y& HVE SHPH % ATh ASRECT mh%hcfahe
the hot cathode tube is being attached to a chassis;

a schemgidc M@y ANAUNY 1B asREEtad L MU e S he, oty 52t Hhode tube has

been attached to the chassis;
FIG. 8 is an enlarged view showing a larger view of the

vicinity of an end-wall section of a hot cathode tube in a
comparati;e example;

Fig. 9 is a schematic view showing the configuration of a
backlight unit according to a second embodiment;

Fig. 10 is a schematic view showing an aspect in which a
glass tube of a hot cathode tube has a U shape with corners in
straight angle;

Fig. 11 is a schematic view showing the configuration of
a backlight unit according to a third embodiment;

FIG. 12 is a schematic view showing an aspect in which a
glass tube of a hot cathode tube has a sigmoid shape;

Fig. 13 is a schematic view showing the configuration of

backlight unit according to a fourth embodiment;

1]

Fig. 14 is a schematic view showing the configuration of

backlight unit according to a fifth embodiment;

W

Fig. 15 is a schematic view showing the configuration of
a backlight unit accerding to a sixth embodiment;

Fig. 16 is a schematic view showing the configuration of

\]]

backlight unit according to a seventh embodiment;

Fig. 17 is a schematic view showing the configuration of
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FIG 8 is an enlarged view showing a |larger view of the vicinity of

an end-wall section of a hot cathode tube in a conparative géaﬁ@gﬁ'owgg
Fig. 9 is a schematic view showing the configuration of a b P
unit according to a second enbodi nent; Fig. 10 is a schematic

vi ew shawniliguad aspecd 1 Uﬁs\ﬂllaqﬂld@vg&@&%ddiﬂﬂn@ft@ahloélglaﬂ‘ﬂ@ﬂ@)ddﬂﬁ%nt,
has a U shape with corners in straight angle; Fig. 11 is a

schematic vi ewishowiang ¢ he Lodguratiin @‘hcaub@cltlﬂegmodﬂllgturatlon of
according to a third enbodi nent; FIG 12 is a schematic view

showi ng a?lillaﬁlﬁ%pbryﬂt‘éﬂl gbsglgya&esvié@%&foz@ﬁ@t teah hodec i lé%of&a%e%t

si gnoi d shape; Fig. 13 1s a schematic viiew show ng t

configuration rafy.a BAGH ighcHEM Lt iCGATH RGFAnYy R I 8aRe ff%hh
Fig. 14 is a scherratl c view showi ng the configuration of a backl i ght

unit acepndigdgdt 8rgsthitfi epbodifmptce accordlﬁggtolé ‘deﬁﬂ.ﬁ} GRSt ;

vi ew showi ng the confi guratl on" of a backli nit according to a

si xth enbodi mgnty;  7q FiQnedB i ?6%%h%%%%ﬁﬁgvggé% E&ﬁﬁ%réqqon of

configuration of a bac Ilght uni't "ac ing to

Fig. 17& S1§q§§66”8£§§t¥ieWﬁﬁJBWE§WJ&éyi %9”2598&8&h8n E% an eleventh

embodiment;

Fig. Zi is a schematic view showing the configuration of
a ligquid crystal display device according to a twelfth embodiment;

Fig. 22 is a schematic view showing the configuration of
a liguid crystal display device according to a thirteenth
embodiment;

Fig. 23 is a schematic view showing the configuration of
a backlight unit according to a fourteenth embodiment;

Fig. 24 is a schematic view showing the configuration of

a backlight unit according to a fifteenth embodiment;

Fig. 25 is a schematic view showing the configuration of

o

backlight unit according to a sixteenth embodiment;
Fig. 26 is a schematic view showing the configuration of

backlight unit according to a seventeenth embodiment; and

W

Fig. 27 is a schematic view showing the configuration of

a backlight unit according to an eighteenth embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
[0034] <First embodiment>

A first embodiment of the present invention is described

-11 -



&00052SBONSG a |iquid crystal display device according to an eighth

enbodi nent ; Fig. 18 is a schematic view show ng the
configuration of a liquid crystal display device according tGgO%OE}%SﬁQ%G
enbodi nment ; Fig. 19 is a schematic view show ng the

confi guradtionrefededdguicl Tiyst al ©b spl ayidenmice aceordnT dud aa itentdT
enbodi nent ; Fig. 20 is a schematic view show ng the

conf i guratieesvakianl i & ther It BhchSPh@Y Ueyh £ cage@kdi AdspPaflievice
el event h enbodi nment ; Fig. 21 is a schematic view show ng the

conf i gureg i1eN dek e i bieaui ng?zys_t als dinspkaYodedi S€r ASCOF 0, 1, %howzl_ng
twel fth enbodi nent; lg. 22 is a schematic view show ng the

confi guraiits'cﬁ@m@ftlé &éﬂﬂi@uﬁéﬁ@éﬁ'ofdtﬁ@'@é’léxelvsil% 2eeREgLRIrY @ Rording
thirteenth enbodi nent 23 is a schematic view show ng the

confi guray ‘tﬁﬂsoém@o@ﬁﬁ&ﬁ,grﬂ{lgu@ tlsaﬁﬁcg@ﬂgiécpp@rfsBHEtcg@@txplew showing

enbodi nent ; IS a schematic view show ng t

gﬁg‘;h?ﬁ;&itéc‘?{én@tl% Q%}M 'gQﬁtaﬂi'H& ACGYHANNG Ly %rfy'sttrage'aﬁgplay device

included in the television receiver of Fig. 1; Fig. 3 is a
cross—-sectional view showing a sectional configuration of the
ligquid crystal éisplay device of Fig. 2, taken along a direction
parallel to the short sides thereof; and Fig. 4 is a cross-sectional
view showing a sectional configuration of the ligquid crystal
display device of Fig. 2, taken along a direction parallel to the
long sides thereof. Note that this description assumes that the
X-axis direction represents a direction parallel to the long sides
of the chassis, and that the Y-axis direction represents a
direqtion parallel to the short sides of the chassis.

[0035] As shown in Fig. 1, the television receiver TV
according to this embodiment is configured by including the liquid
crystal display device 10, a power source P, a tuner T and a stand
S. The liquid crystal display device 10 {(a display device) as
a whole has a horizontally-long quadrangular shape (a rectangular
shape), and is housed in a stand-up state. As shown in Fig. 2,
this liquid crystal display device 10 includes a backlight unit
12 (a lighting device), which is an external light source, and
a liquid crystal panel 11 (a display panel). The liquid crystal
display device 10 is configured such that these components are

integrally supported via a frame-like bezel 13 and the like. The

-12-



Fig. 25 is a schematic view showi ng the configuration of a backlight

unit according to a sixteenth enbodi nent; Fig. 26 is
schematic view show ng the configuration of a backlight unit@OO%ZSEOWSG
according to a seventeenth enbodi nent; and Fig. 27 is a

schemat i Ti o Balv cshami 19 plalhe 1c 0D f b o Bild ord ifp I packhsghy Ught from the
according to an eighteenth enbodi nent. BEST MODE FOR CARRYI NG OQUT THE

| NVENTI G 008 <Funst eshodimmentet ohaflilnst weodi send @Eygbalprcg&,@ltafr
invention is described -11- &00052SBONMSG with reference to Figs.

to 8. Fidstide tthescprbigueatiofhofwd fArRRYissid0BabRC8ANERedY Ca and Cb
including a liquid crystal display device 10 is described. Fig. 1 is

an expl ogesh Pei S RRANS )V EeWr3BaMEA0E @ IRGeiRte senfhgurahl o of ddha
tel evision receliver TV according to this enbodi nent; Fig. is an

expl ode ci I B ' i L gurat
i quid g‘?dfgl:?qd%ﬂéap%\? d&?ggﬁﬂﬁﬁﬁgEW%ﬁgdﬁ g?&%??i%ﬁ\é%éﬁ;}“\?@?ﬁ&ts

Fig. 1, flf tBelfréhiChAssrnestibenal ryd %‘Q(Ibﬁlﬂ(%gi a9 @ f.f&:@%gi@%e section)

configuration of the liquid crystal display device o takén

al ong a i 4 egt bggnggggvegﬁ' tﬁpm@% N § gggﬁgg% E@j{gpﬁw fsﬁ{]%gc% hSa

a cross-section snow ng sect1onal I guration o

o S shl G amlak derkocyal R 0y 2 ol ke, 21910,8 GiLeetithes oo

par al | el ng sides reo _ escription
assunesgdy%%éﬂ%%4¥%§b éﬁﬁ;CQkﬁp represents a direction parallel to

t he | ong si assis, and that the Y-axis direction

repr esen[to%jab.]di rect thtPa]&ﬁlel fiq&:?dtcr:]lgyg@g{ tpaasriledlesl 10fant$%h%h%§1%iki'ight
unit 12, which constitute the liquid crystal display device 10,
are described. The liquid crystal panel 11 (a display panel) has
a configuration obtained by joining together a pair of glass
substrates with a predetermined gap therebetween and enclosing
liquid crystal between the two glass substrates. Provided on one
oftheg;asssubstratesareswitchingcomponents(e.g.,TFTs)each
connected to a source line and a gate line that intersect at right
angles, pixel electrodes connected to the switching components,
an alignment film, and the like. Provided on the other glass
substrate are a color filter, on which color sections each being
of R {(red), G (green), B (blue) or the like are arranged in a
predetermined array, a counter electrode, an alignment f£ilm, and
the like. WNote that, as shown in FIG. 3, polarizing plates 1lla
and 1lb are arranged on the outer sides of the two substrates.
[0037] As shown in Fig. 2, the backlight unit 12 includes:

a chassis 14, which has an opening 14b in one side thereof having

a light exiting surface (one side thereof facing the liquid crystal

-13 -



[ 0035] As shown in Fig. 1, the television receiver TV according to

this enbodinment is configured by including the liquid cryst I
device 10, a power source P. a tuner T and a stand S. The |?%83@i%h8WSG

crystal display device 10 (a display device) as a whole has a
hori zont pdhy? [10n0andacisan glbat a3tdpe 1ab 62T RO e ;SBapRup anddtSical
housed in a stand-up state. As shown in Fig. 2, this quuié)crystal

di spl ay flewbees 16 i(ad ibRssar baskk g awal & phd: £ 14 9Bt Hig: deyl GRleets

which is an external |ight source, and a liquid crystal panel 11 (a

di spl ay pRR&dDangEie beitqidicdy €R¥SE o £ el SPIL AeiC8n &0 |8 1WA tal
such that these conponents are integrally supported via a frane-TIike

bezel 13anh the |aiﬂ‘@an<_:}@t? in k2 Manr@ﬁ%@%@ﬂé %@119{@/?[21@ JHangle

11 provides display by using light fromthe backlight unit _
Addi tionald ¥sid he ;| Layi B Systdl cJLER AYa Ve gﬁr?é%basc 4 Jm%%ne

two front and back cabinets Ca and Cb (housin ers) configured to

house bath (9fe thed isqed SEYELA! c];19§£‘§l%éﬂ? ,«g(f)gﬂ}& ;gﬁld?@cﬁ}eﬂ!% Ma "L'%k)%]—Js%de

by sandw chi ng these conponents fromt
cabi net -1 iKke Chl S peRi hr, h_which to
expose & Hsp e R rober B R et BEr 8720, BPs phker 818 s C R
wor ds, t ahj ﬁﬁ. unds. t he .openi ng .Cal.., [.Q0 Nex th
liquid cgrﬁéeglcsﬁt:lgqm %ne %L%%%%weeebnaa}} i g%r]}a Ui 1 ]142,&%&3?40 v cgoﬁ?ﬂei T.%UGE ‘e
the liqui ystal display.device 10, are described._ The i qui
crystal %gﬁgﬁ 11 (aQEig%?a§nﬁéﬂ8|?%h%26593%% %%q&@tﬁ%lﬁ§b§£&ﬁ8%6b§ube
j oi ni ng .tpget her pair_ o | ass.substrates with a predeterm.ned g
therebegﬂgeﬁ'gﬁécgﬁgﬁ sFHée?VqHﬁac r§§t%]l%ﬁ§%wﬁﬁPﬁ RS &P&g§rs 18,
substrates. Provided gn one.,of th | ass subsirates are switchin
conponerit C%EFSV?ITE?g)S%%Eho%%ﬁﬁ§5§§H%PG aaE%aaeet??%éfén@rg Bgﬂged.
line that intersect gh right angles, q%xel el ectrodes connected to
the swi tthiStg"Conpohefits, Safndl f gnherth® i95RtLhd R 19k & hepiagiidedot
on the other glass subhstrate are a color filter, on which col or
sect i onsTEaEh=BE! gl HF IR (HePCt 16N BRrE_R}SLEq bhgeFnBFt t3€las kbeapef,
arranged in a predetermned array, a counter electrode, an alignnent
film afde Ret|fadodpitabendt i nsr&roaRdr na £1aal 3 ongohal icAthgds hube,
ha and |l b are arranged on the outer sides of the two substrates.
[0037] AdtdhbhA len¥tly. direqHeomdEke ghtalmiiragtion) fheseof spassisg
14, which has an opening 14b in one side_thereof having a |ight
exi ti ng i dciress isndearRdreds thaghfglong kildeisdoér poearhasglds- 14.
While the hot cathode tube 17 is attached to the chassis 14 via
heat dissipation members 50, opposite ends (parts of ferrules 17b)
of the hot cathode tube 17 project and are exposed to the outside
of the chassis 14 as shown in FIG. 4. This configuration is
described in detail below. Further, in the inside of the chassis
14, support pins 20 to support the optical members 15 from the
back side (one side facing the hot cathode tube 17) thereof are
provided. Note that, in the backlight unit 12, one side from the
hot cathode tube 17 that faces the optical members 15 is the light
exiting side.

[0039] The chassis 14 is made of metal. As shown in Figs.
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&R00052SBONSG  panel 11) and has a substantially boxlike shape; a

roup of optical nenbers 15 (a diffuser plate 30, and a plural}
gptigal shgets 31 arranged bgtmeen t he d?ffuser pl at e 30panéﬁppu@ésgbwSG
liquid crystal panel 11) arranged in a nmanner covering the opening

14b of therchdsstieldhasands fratescdbpeast @f r angedtamopgnal 14a having
correspondi ng one of the |long sides of the chassis 14, and supporting
a | ong- si desetlgegseet i ONapé iheadplittisen el abad3@onideld he crongrgiide 1
edge section sandw ched between the chassis 14 and the franme 16.

[0038] IsedthonnSiideanti 21e Lhassirsy 4, froRAhLathode tivkesidebar the
di scharge tube), which is a light source, and hol ders 19, which cover

end sectbofsobainle 104, cainde-ddile ¥ormahe HRYSESs ASLEBAWY ifdrming
FIGS. 3 and 4, in the central part of the inside of the chassis 14 in

a_directincpasakkel 4 tatbhe s3honbysi dessther 2011, Hhe 1Mk §@$¢;@@%e§q‘i@ﬁ
17 is arranged, as only one hot cathode tube,_mn%h_the | engt
di recti onfdne caxi Aol ggﬁtdr@gis@efﬂngagglgeﬂ%%&*ﬂt%gfae&é)' ONEach

parallel to the long sides of the chassis i he Aot cathode

tube 17 A i 1 j tH 4dj i ti
53,eoppégfﬁgk%n SQ%%gg?gﬂ%%%%géﬁt éééf¥%?£§%@€ﬁ%!E%lg?épﬁgdg%ggggsf?d
oot ) ¢ _ ; ¢ ; h ;
oroj ect andate exanedbodie sl do ol shniehasnl s 1 8% ShauR.] Bs
the i nsigde 6ot CHASY Sy BUPRAUL: RIS 40 4 suppar! fhe aptical

menber s fromt one si acing the cat a

17) ther, i ded t hat, .in the backlight i1 .12,

17) 18000 3 RO o DSAISL 10 W BaekL LN L] 02 009ene
i he 11, Lt i de, he.ch i i d f l, .
ol A hY R (00 e Shmsste e \acade o el 4.

conposed _of : a bottom panel_ 14a i ng a rectangyl ar shape in a_ pla
view, antPHG 0T ot et r&ihﬁalf@g‘é#}oﬂgt?{a“ﬁﬁ 1544 sgteér%dlq{bg u%ﬂi’rgﬁﬁ
t he respective sides of the bottom panel 14a. Sheet-netal form.nng
br ocess g hGE i HORGPTRGCE et BRI e 55 APooarehal Tomberel 13 the
substantially baoxli ke shape, opening toward the front (in one side
faci ng tHEMSSghe ekPEi AP FaER)L4 BLch toe LhESfBY dpucd AgigERaMPle,
sections 2la is folded inward and extends in the direction parallel
to the SKoWSsiddedneEddk®f the fol ded outer marginal sections 21b is
fol ded substantially into a U shape and extends in the direction
paral | ell%0¢ tihe | onééghdeg. the $ nFipvez ing kiheg ehel 6sctdenar et
formed in the upper surfaces of the folded outer marginal sections
21b by dhiel hehgatkfidehtiRres’ ilts Padsidl evynshiehtiegrasent idehepppalldnce
the franes 16, the chassis 14 and the |ike by neans of, for exanple,
screws &f vhéchjike whig@40pEdehadfshown hol Beg s 2.9 hesveriang ehe eadrow,
sections of the hot cathode tube 17 is made of synthetic resin, the
appear ascésspnrsiiadh vi bowhiike, shapge estehdimg iim Ehg d2rekasoa panglaadl
narrow, substantially boxlike shape extending in the direction
par al | eltot dhehehshorsidéeslest dfhe lohaclsdssild . 14As Asheshovim ifigki ¢, while
whil e each of the holders 19 has, on the front face, a stepped
sur f ace ebyghwhif chhé¢ Heolope i< dl® tesheps fbe ofrddite ddagui ¢ ekyppal panthce
11 may be placed on different steps, the holders 19 are arranged in a
state pant walich owner bappicad wetbetbelbobdedheul eguirar gikatasepbhonsii
2la extending in the direction parallel to the short sides of the
chassi smk4. bdhel iodderns di¥ Adremeby teprst thotiesl d@geteE e bhrbRged in
fol ded outer margi nal sections 2la, sidewalls of the

a state partially overlapping with the folded outer marginal

sections 2la extending in the direction parallel to the short sides
of the chassis 14. The holders 19 thereby constitute, together

with the folded outer marginal sections 2la, sidewalls of the
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&200052SBONSG backl i ght unit 12. Insertion pins 24 are provided on

and project fromsurfaces of the holders 19 that face the f

outer margi nal sections 2la of the chassis 14, which prOV|dg?gg%2$KmSG
configuration where the holders 19 are attached to the chassis 14

W th t hebackskeighmurgitnd224 Imsertech igitn® aserd ippotielees oASafi@pored ot
t he upper surfaces of the fol ded outer marginal sections 2la of the
chassi s fidom [cQ@4kLAsr ef et hondsheay £Rat ¥l BNGEd 1R At BE eldid)inal
surface (on a surface facing the hot cathode tube 17) of the bottom
panel ldseofidhe Thasst stHd. chldseflgctirorishgelvidied @ M iQfuration
synthetic resin, assunmes a white col or having excellent |ight

ref | ect aftexe ais | Bolabdsdgen 2HONG HNQ It NBhe SUREEEs 0ﬁ4t Reth the
bottom panel 14a of the chassis 14 in a manner alnost entirely

covering Ader-i i eials SUr f A6er+ A8 SHOWN dde FHi%bn %olte@eZIE)oﬂgrﬁé&iebn the
edges of the reflection sheet 23 stand up in a manner covering the

fol ded quiedr MRNGNAls %%Cttheneogaedoguwe RRAGSHS) Ie AN AL & toifs@h%
state sandwi ched between the chassis 14 and the optical nenbers

This refliegtdan sheet 23 enabl es Ilght enltted fromthe hot cathode
tube 17 to be reflected toward the optical nenbers 15. [0042] As shown

i ew si a1 oy §?§tl%a'ﬁ.qu e ‘?é’tﬁa%%{:t%ia%ﬁ%#ﬁeﬁh aslebrs‘ 5248
and the T ea Ag’ﬁE‘guk%%%p%%@@h“éeﬁ@ttcaeﬂ ot LR PR Fépg

and the re conpose sion

Soobot B S B e SR eI o Ezft“b T

opposi t he | EXITTINg Si
tical GQOOOSZSBOMBG d the f :
P e T T ¢ AT or S A el 8" ERESF v 8 erprgLSn e)ﬁgﬁ%

t her eof |ffu5|o l,at as_a configuration ohtained by
dlspersfﬁﬁf£§é% er %o aa f ﬂ@?n@f?ﬁﬁtéhﬁ e155Fng lﬁﬂﬁ%ﬁﬂﬁ Qi yhe
transpareq} base s ﬁﬁrat%.h V|n%ﬁa pre eternlned t hi ckness and nade
of resi ROUHE & 3t Patt &$1the ‘capaBi MPPYero3dMPPlsEREHGRE Y
t hat transnlts thereIhro % and has a Iqu reflectlgg capability to
ref | ect 9OVGHEHEhAPSi S 7R b YT IGR -hePAcTIHR HAdE18uber Fhe FRBI- ~Lide
optical sheet 31 has a sheet-like shape having a thickness thinner
than t h&396° Ore t8er Feilesrthra: 8P86L gddstsrforrednby MaRAAEt FAYSTLRY
order fromthe diffusion plate 30, a diffusion sheet, a | ens sheet
and a rgp@egp}gﬁdtQEEeEdp%fg%me%)%ﬁﬁgﬁons 21b of the chassis 14 and are

set in a state sandwiched between the chassis 14 and the optical
members 15. This reflection sheet 23 enables light emitted from
the hot cathode tube 17 to be reflected toward the optical members
15.

[0042] As shown in Fig. 4, the optical members 15 have a
rectangular shape in a plan view similarly to the liquid crystal
panel 11 and the chassis 14. The optical members 15 is interposed
between the liquid crystal panel 11 and the hot cathode tube 17,
and are composed of: the diffusion plate 30 placed in the back
side (one side facing the hot cathode tube 17; opposite to the

light exiting side) of the optical members 15; and optical sheets
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[ 0043] The support pins 20 are configured to support the diffusion
plate 30 fromthe back side, and are nmade of synthetic res'?m&@%ESMWSG
exanpl e, made of polycarbonate). The overall|l appearances of t

support pins 20 have a whitish color, such as white, which has

excel | entl lairghingeef [actlanmde-orAs sslewione FHidys fa2ihg dheebioduiod diiesal
support pins 20 is conposed of: a main body section 20a formng a

pl at e- | igeneshape takl owghg driec Diddd emdeanehetdarof the Cihmssdionldlate
support section 20b projecting frontward (toward the optical nenber

15) fromd hesal gob@dyusettbanoB8ainaldband ENgaseBRta SesidOmuder of
proj ecting backward (toward the bottom panel 14a of the chassis 14)

fromt hQﬂf@ﬁﬁblb@Fa§@@bu_@B #0a. s 1994 dTher ppaaghrgasesk k%‘s@%%bstrate
i ncludes a pair el asti c engagenent pieces, and carries the

functi ompfidy ?f@jéﬂ@rnﬁmﬁhlﬁkﬂegg Md hapespectstg.t hﬁi&@lﬁsfsfh%l%ﬁ
by being engaged with a hole -17- G200052SBONSG edge on the back

side of anal taghpeat Rl e-Jdd, af ter bgt lyiofrfhe %O@% n&RORGENRRL ¢ <

pi eces have been I nserted through the attachnent provi

the Cha§§{ éﬁhréﬂ%ﬁ %Ee?%?ﬁh%% ZQ%fa%c%lngE% Q ith OQ'C?Ef#e

shape, Is set ength that” al l ows the roun apex ther

abut on (cq)qtcm ChgTﬁrgiggj%%ﬁstpge P! ggt%ag L€ £f h&e oprical

di f fusi on ate 2 are-t ereby enab e

supor! IRALA LR Bee: %Pkéo%@% R Sy MBI S, o

[0045]TQ%5%'%%u%h%ndgk%ﬁglgg bfa£8r§8 dls cﬁ%%gl%y laminating, in
order from the diffusion plate 30, a diffusion sheet, a lens sheet
and a reflection type polarizing sheet.
[0043] The support pins 20 are configured to support the
diffusion plate 30 from the back side, and are made of synthetic
resin (for example, made of polycarbonate). The overall
appearances of the support pins 20 have a whitish color, such as
white, which has excellent light reflectance. As shown in Figs.
2 to 4, each of these support pins 20 is composed of: a main body
section 20a forming a plate-like shape following the bottom panel
l4a of the chassis 14; a support section 20b projecting frontward
(toward the optical member 15) from the main body section 20a;
and an engagement section 20c¢ projecting backward (toward the
bottom panel 1l4a of the chassis 14) from the main body section
20a.
(00447 The engaging section 20c includes a pair of elastic
engagement pieces, and carries the function of holding the support

pin 20 with respect to the chassis 14 by being engaged with a hole
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bl endi ng a predeterm ned amount of diffusing particles that diffuse
light into a substantially transparent base substrate nade

synthetic resin (for exanple, made of polystyrene). Thus, tﬁ%OP?%ﬁ¥OW&}
transmittance and the light reflectance of the diffusion plate 30 as

a whol e etge madehsubstantidd lof ani fotachhehe Hdiad 1i4d estprebetabd e tie
set specific values of the light transmttance and the |ight

refl ect amcesioic t kendaagenesubstriaices( exavedi bgea |igddrted | etidiggh the
section 32 to be described later) of the diffusion plate 30 to around
70% and sy oantthad09 hoespeeti vely.idEkde idi finsi Onapsdse130 hasea support
surface (hereinafter referred to as a first surface 30a) facing the

hot cat haster tathe 0b/asandniet Aes swdmiee 1( Baspenaih@rid eker teth 1emd&h
a second surface 30b) | ocated on the side opposite to the side having

the firsthsurd B S0nanb i Ggdie tHawdE Gy strle RaNelorl LomENicS ose
description assunes that, out of these surfaces, the first surface

30a is ad) ghtsi@ntedd Nth SHd askeot & i o the ld gt dramanadolg.  The

cat hode tube 17 enters, whereas the second surface 30b i's a |ight

th eniers, wher eas (he < ' £ ,
i 0 pee 1 2P ok e SRR R Ghe rot T aet o Sedian”

32, which fior A g@oﬂ%teegaeﬂtgi%@, gﬁaﬂgﬂp% t'e%%i%%! BE’tﬂesfjfi%rf%qon

on the first surface 30a constituting -entering surface in

the di ffusian £ gheoBGndha dd o 61661 100 Regijon 82 is formed,

for exa by arranging a p uré1|ty S a’in a zigzag manner

(in a zi align P b t agg nmesyner ), h | ural ity _of dots
32a each aang a g??%ufggﬁgﬁiﬁ%giﬁiggglan v%%mf%¥ﬁ5£ho ypgﬁ%gFﬁse%ly
constit yting,.the light refl i secti.on 32 |, or.ned, for. example,
by bei nd R Bn BRe ST R AR T P S B IR m i TR ns Tt
cont ai ni net al . oxide._Screen pr.intin ink-jet._printi and t he
e ar SOfint LORE SRR SHbE LR Bl har o Sty DRRE THioH bace nade
reflecti section 32 itself is configured, for exanple, to have

| ont 1 o aRr Ehel e et thsoRnnahe T S e bo TAa Thee | opithas, the
refl ectance of the i.n-plane Iigh&lrjﬁl ctance of the diffusiaon plate
30 it sel'fIVhitERSELEATSS ZB6UES0d6 9hér &SRS 2BRBo I mERE HdESUsien
the light reflectance of each material, the average of_ |ight

ref | ect &GSV AUES Wi hidt Sa dEadFeneeshictteedly whilde e Yptsi hbat

by use of a LAV (wth a nmeasurenent dianeter 9 at 25.4 mm of |

CM 37004 bR AR ST DY O Kt SREFLASICt v Boe D Sfat o 1At Erepghiftance
value for the light reflectance of the light reflecting section 32
itsel f iP§ioskRetld Brter6bLarhabCEyC ] 618 PRSE Felisitgrt o épXetudhgd seélubh
32 all over one surface of the glass substrate and neasuring, based
on t he B ETtEASUTRFEREN REaF? Petdrs ondbedirpbes) alvEhg difdudignt plate
reflecting section 32 forned thereon. [0048] The diffusion plate 30 is

conf i guPr@dteeeRunhat0® andprongd 30%, respectively. The diffusionplate

30 has a surface (hereinafter referred to as a first surface 30a)
facing the hot cathode tube 17, and another surface (hereinafter
referred to as a second surface 30b} located on the side opposite
to the side having the first surface 30a and facing the ligquid
crystal panel 11. This description assumes that, out of these
surfaces, the first surface 30z is a light entering surface to
wnich the light from the hot cathode tube 17 enters, whereas the

second surface 30b is a light exiting surface from which light
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&R00052SBONMSG the dot pattern (the areas of the respective dots 32a)
of the light reflecting section 32 being varied, the |ight

reflectance of the first surface 30a facing the hot cathode(?gggi§§owg}
of the diffusion plate 30 is varied along the direction (the Y-axis
directi omyifparabbatd ttohe heighod tesystesl ddvaél isl. the diffusion plate
30 is configured such that, in the first surface 30a, the |ight

refl ectapo® ®f a parurhenei thétieghteterledtiagase@1d9BL, St €€ forms
over |l appi ng section DA) overlapping with the hot cathode tube 17 is

hi gher thamtithel ldaghte treflsecianee aofhatpacb1 6her 4 nad tresd reaf eed i@+
as a |light source non-overlapping section DN) not overlapping with

the hot sathade Bobe ddasiNoteridat thie 141 ght- é@éé@fﬁ@n%r@factehelﬁl i$le
surface 30a of the diffusion plate 30 is made al nost i nvari abl e and

subst antd ¢ ¢1ys 164 fpaam@ls@ng the digeetiom e ahd eledordidiesd ang rsirdes:,
For the purpose of obtaining the above described distribution in

l'i ght rqﬁdleekaagge,tﬂxeaegsaalagatﬁfufgﬁpegtdf\/aoggtﬁa?)%@a P&%é%%ﬁfah%

the light reflecting section 32 are determ ned so that: the areas o

the dotsi32a ihgth 595_‘% nPaln d s%agggreafﬁqaﬁﬁgkggaﬁ@ ph;?%algtém%

tube 17, of the d| f usi ate irection p

short sies tf%‘eie‘r’%%ﬁif&a‘?ﬁa & ncgfr%f;lhﬁa?w it BLPE aft P%eeqﬁéfgﬁéz dot
are fr OrBatgkeer%e?}or %ltlg%ftknga@ﬂe P ggéfﬁé?%hg%dsoéé r‘? 3’? I ﬁerr%%t

mar gi nal” part o iFectTon para

t he shor t.he, s Ilest n

ar eas offtot:;égg (;p%?%ggé%:irnr%ende soheagu gaﬁreadth F’Fy ldtcejcr s%plate
accordi t ow far th respecti v 0 2a are _fromthe hot catho
Lube 1720 3659‘]31%*:9 TR LS e S S S et S S
conflguratl Qn enabl ht emtted fr the hot cat od t ube 17 to:
i rectl I a e st e 20€ S04 TGP e s Skt % PN GRY -

i ndirect| ter th st. surface 30a after b | ect ed b t he
reflectﬂ5%4gﬁeet 23$h @HH%&&F? §tlpﬁé“§ﬂ%b%? 2 FsﬁgfaﬁHcPﬂé Ppked,
then transmt th the diffusion plate 30; and, thereafter, exit
tovard S PGPS e tshare gttt 190 B buaRe tireaBpkE e Sheetdshioher
Li ght directl y enterlng fromthe hot cathode tube 17 accounts for a

| arge pdheiof SleHBEt PRIEREINFGHT SGtR ca RAeMappiohy seétrehapae of
whi ch overlaps with the hot_cathode tube 17 in the first surface 30a
of the &hef Géﬁéﬁsbpat%l@éetw ouge Mhi tRIGhghe st tERAHIWM3OFe hBere,
cathode tube 17 enter, whereby the quantity of light in the Iight
source Vel SPPPAGMSBEL RePS DS $heelaghverst lpetanes worpatenatorint
in the light source non-overlapping section DN. Therefore, relatively
ra|S|ngt@ﬁeQW%ﬂﬂgqeﬁfeé%@h%er@fl?ﬁéahpghwahﬂaﬂﬂﬂmﬁﬁ}me@tmﬁﬁsszemﬁnt
the light source overlapping section DA results in reduction in |ight
t hat endédegetles  f vhsthsaré apet80m=d Weresbyod 4 diige (quidit at yeasuregant
is reflected and returned into the inside of the chassis 14. [0050]
On t he dtheeteand,ati 25t-Hemhi raft CH¥uB780d BOaufebeutedhty Konice Minolta
non- over | appi ng section DN not overlapping with the hot cathode tube
17 recelCevepozaltibnl.e Hovatiltat of veilgkt fdireot | yi dhriometfiedianhceabiotiee
tube 17, and the quantity of light thereinis relatively smaller than
that inltikhatligfitesniuigecorévh@pinge Sedtsi oat DA.orkhebehoned by forming
relatively lowering the Iight reflectance of the light reflecting
sectiontB2 ihghbherdfighit souseetion- 8yeil RpRigIJosecthofa &N Jmkas %lass
possible to pronote entrance -21- &00052SBONSG of |ight into t

first sdiubaeead@aanht mbhksrihae, bhkght ofethechBdve Nh&at NEeh8SE R His,
the chassis 14 by the light reflecting section 32 of the |ight source

over | apphBg osecisheFabh insvaviqdethd q i | 4 Ofite SOUL S € ON: DY €5 aPREREA
section DN by the reflection sheet 23 and the like (a ray LI of Fig.
thereon.

[0048] The diffusion plate 30 is configured such that, with
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di ffusion plate 30 in the direction parallel to the short sides nmakes
it possible both to obtain a configuration having the hot c B@%ﬁ OWSG
tube 17 arranged only in the central part in the direction 3% éP

to the short sides and to snoothen the distribution in brightness of
iI1um nathegdt ghttéromithkeadebtusi eRepl e S30i ws datwlenl £) o fabile Wt
makes it possible to achieve a snmooth distribution in illumnation

bri ght nesst Déct ey bawddighB2upe i nd 27281 e WRGlee ] i Nateréhabct A8cEBH;N T he
to condition the light reflectance, another nmethod rmay be used in

whi ch, whiter the rareasoaf f48end egReebi-Vea tRb e 3R ON 7t be dldht ffusion
reflectlng section 32 are set equal to each other, intervals between

the dot sy B2a ag@ vari&dicf09p2hHexte HB%eE@@Bhgq%ﬁE'Qna%ast@gr%Qﬁion)
cat hode tube 17 and a structure for attachnent of the hot cathode

tube 17 4o -the chasshs %ﬂo@&%ﬁ@ég“ bed+ AS, ShAWNGL BrEL G5, 31 A0d b ;s

t he hot cathode tube 17 as a whole has a tubular shape (a Ii near

shape) , uq’]?}é@eéuéhhodﬂﬁ"’ gkﬁsstr?]é’ Fa (a,)#bs S%Ta' OMpe t 'ﬁg

pair of ferrules 17b arranged on bot sections of the’glass

L 00 S K& Beor 1 [ g e ‘{ea‘%gf%%% LD 1 e 2
h f d f h
cat hode T 1%15#5?{% t%?EIePﬂE \ﬁ%ﬁ;%’éﬁﬁ%r'g%%%éoﬁ{é?%%t o5 e 17
e CO

outer dig 4 for exa ab

tube, arc l%h§ %hg o;jgaanp?ht ?Ciggggnﬁﬁ ﬁbO%%f%% ﬁngﬁgafter
gl ass tub 17a subs tial I|ndr|cal shape uore nce
mat eri al® %?Eﬁﬁgned‘%o ?h% ?%%e?o&ﬁf¥ LOPFREETD ?pPﬁﬁggF§§£lPUb§ﬁi73°t
Each of end-wall. sect.i 60 .0n bot ds in t axi rectjion_of
the gl ass’ %ﬁﬁﬁ??ﬁﬂ? |§i§b§ﬁﬁ%éﬁﬂbfz ¢§Q4§wﬁﬂg? at’t acﬁﬁgﬁttbéﬁt bﬁ 619ht
conflgure enableé§ her_.of the ferrulgs 17b go fiit in therewith
fron1ouf§1 J%ﬁiﬁdr§§cPP6ﬁa€§ SHRf Puices cdffyspra phatei AP
of the ferrule attachnment section 61 and a sidewall 62 of the_glass
tube 174% Sf&theét"orte Jf%‘f%{ﬂaeb%ﬁt%%%n%ﬁ?sg%%+%1361u%f%lss@éﬁf19aw§
U-shaped in a sectional view (il lustrated by use of a dotted line in
FI G 5) digeFtHad B2t tal &0 Chpengntifiss ewd@If keprPlieoggi@ff obtairing
direction. The dianeter of the ferrule attachment section 61 is

sl i ght | Fhsn@PPEe desmr tiprd dliafatidutdon pa Y@t kafbeatrncean thiseareas
ot her hand, the coupling section 63 has a substantially annul ar shape
when V|éﬂkdﬂﬁ?oﬁﬁ$9ﬁp%kY%ld@F?eé?ﬁoﬁoqﬁylﬁﬂtwﬁgthQL#EQ%Ité@ﬁhﬁﬁtlng

section 61 has an exhaust pipe
section 32 are determined so that: the areas of the dots 32a in

the central part, i.e., a part facing the hot cathode tube 17,
of the diffusion plate 30 in a direction parallel to the short
sides thereof can be the greatest; the areas of the dots 32a can
gradually decrease according to how far the respective dots 32a
are from the central part; and the areas of the dots 32a in the
most marginal part of the diffusion plate 30 in the direction
parallel to the short sides thereof can be the smallest. In other
words, the areas of the dots 32a are determined so as to gradually
decrease according to how far the respective dots 32a are from

the hot cathode tube 17.
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64 formed integrally therewith in a dianetrically central portion

t hereof . The exhaust pipe 64 is provided for the purpose of

exhausting air fromthe inside of the glass tube 17a in nané?QQT%FPW§“
the glass tube 17a. The exhaust pipe 64 is forned by projecting a

part (a par49Dbf the Trd-diaffussient iwatd) 30f hahenferhel ebatvkachymitibed
section 61 so as to be far away fromthe filanent - 23 -

(200052 SEEMBGdrak 1 b 0fdile M8 &het BxAatsdm RIHREh64 P Oheat Sifsom?
one end of the glass tube 17a. Additionally, the exhaust pipe 64 is

coaxi al w{ hithe-glhassidesbenk/aiand therdamegroofrideleialisn piRee
64 is set smaller than the dianeter of the ferrule attachnent section

61. [005%] Hereindhec@xhadgtepiR: 64r¥tldu e @xpbaiared i Pe 084 3ldlr1 e R d
manuf acturing the glass tube 17a, a vacuum punp (not illustrated),

for examy end se2libachst 000 LNEHEL A1 QUEEI9 SiiR) sQbobbe S¥haushng
pi pe 64, "and the vacuum punp is then driven. Ar contalned inside the

Ator the i netie of Tehe ol ase tukg T7a T Shue by SuahT PRE 6 U hcdney
are bas TR 11 K2 T olan L B ek hanse or b5 Pt o) TR, che
eal od GBS Tt 5o chatort T G eRG B, L RE 0B REER R ey cAFhgpe
exhaust go a4t ERa ERer et A B EE P BRTRs 110 Ui heanclts T serage
encl osed HEGE T He aee dhe"875P S P ELtRed T hf ol (e CAVES tobe
Bt U ached T 67 G ASR U TE77 008 ST CABrHbnE LSLe? FONT B 0ar T 9eTphaaeh
| ead wi ragTr T | b Aa T <orRaRe | PPy CoRREEEd bBLERS The
ferrple 17b vi a both,oL the | ead mﬁrgs 17e. The ferrule 17b is _ ,

conf i guiddto HWard Lhe 5arE BRaNEt Tt ROWHE §VaSs AR A PECtdRg: P& is

attached to the glass tube 17a in a manner covering - 24 -
relatively great as compared to that in~ the 1light source

non-overlapping section DN. Therefore, relatively raising the
light reflectance of the light reflecting section 32 in the light
source overlapping section DA results in reduction in light that
enters the first surface 30a, whereby a large quantity of light
is reflected and returned into the inside of the chassis 14.

[0050] On the other hand, in the first surface 30a, the light
source non-overlapping section DN not overlapping with the hot
cathode tube 17 receives a little quantity of light directly from
the hot cathode tube 17, and the quantity of light therein is
relatively smaller than that in the light source overlapping
section DA. Therefore, relatively lowering the 1light reflectance
of the 1light reflecting section 32 in the 1light source

non-overlapping section DN makes it possible to promote entrance
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&R00052SBONSG t he exhaust pipe 64. The exhaust pipe 64 is thereby
protected by the ferrule 17b. [0057] The filament 17d is arr i
dianetrically central portion of the glass tube 17a, and tﬁ%%@%ﬁgggﬁgG
pi pe 64 and the filanent 17d are arranged side by side along the

X-axi s dpf edghenintd taddf 1t oOH svasaskowwa i n Al €h1 6.t iken1 Nyhand Necteq
represent the linear distance fromthe filanment 17d to the seal ed

section £i5cd e phejiaet bngeNdhekstiRel priof el NggRertd O c@kly ¥Rt ion
greatest linear distance fromthe filanent 17d to the end-wal

section §f,of egpecti YsoMcandy N2 A5 reterdaingd puch thatdidd dos the
greater than N2. [0058] Note that the greatest |inear distance N2 from

the filamept kg1 Hhe-erdr1allsi$eCEker 160 HRPL AN S:c?flf%]c:éifl Sheet

that is the greatest of all the |inear distances between t anent

170 and 4 hgnenhaallcsertgm S +he. B bk e ALLBGTIRRN SO OROL 1 oy

and the coupling section 6 s enbodi nent, “the Tinear

froma IQ§E gggﬂt %e%??mfi 'ﬁ?‘fé‘.tmai'ﬂ%s tigcogoggﬁgﬁgg£§gé?ﬁg§e SEQHIen (a .

poi nt Fl e end-wal'l section 60 respon gredatest

| i near dj - = h. .t ' I he filament 17d is, f.or
exanp! e PSR 1 13 S TR Adonie Sehe e Rrust Franpend
sealed:%%§g§&1Qﬁq Note that the point El on the filanment 17d may be

set to any position that is on the filament 17d. As a result of the
above c jguration, the sealed section 65 is |ogated at osi tion
that is (L Lﬁarthes?so?egﬁf‘of‘ﬁg %%%V?fo%@a%ﬁﬁ?%gﬁgﬁéi 9¢ S & &8¢

a1 e RUBUSL.PEHS B4 sETOL, RS LY, o6 e LIVED SUTLACE B0, e,

;g?g;;h%ﬁh%%gﬁ%gko%égblézgéth[9858 @gigqgwggggkéaé%tf%ni%a%%&%ﬁ%héohg%
cathode tube 17 arranged only in the central part in the direction
parallel to the short sides and to smoothen the distribution in
brightness of illuminating light from the diffusion plate 30 as
a whole, and thus makes it possible to achieve a smooth distribution
in illumination brightness of the backlight unit 12 as a whole.
Note that, as means to condition the light reflectance, anocther
method may be used in which, while the areas of the respective
dots 32a of the light reflecting section 32 are set equal to each
other, intervals between the dots 32a are varied.
[(0052] Next, the configuration of the hot cathode tube 17
and a structure for attachment of the hot cathode tube 17 to the
chassis 14 are described. As shown in FIGS. 3 and 4, the hot
cathode tube 17 as a whole has a tubular shape {(a linear shape),
and includes a hollow glass tube 17a (a tube section), the pair

of ferrules 17b arranged on both end sections of the glass tube

17a, and filaments 17d (electrodes) arranged on both ends of the
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sidewal I s 22 (a wall section of the chassis) that constitute the

fol ded outer margi nal sections 2la on both sides of the cha b@%%éﬁb&gG
the longitudinal direction (the X-axis direction) thereof.

in Fig. 7, the cutout 40 has a groove-li ke shape obtained by cutting
out a maigsidd oFethé @l 0fs theesi tevial the2:firzomit hectrentrise B8 £ heiote
side facing the light exiting surface, or the upper side in Fig. 7),

and penednad £Snt hensirdenwet he 22:1tddty Hhandicbecti 98 Pakak! Bbtt@atiisad WMpe
sides. The hot cathode tube 17 is configured to be attachable to the

cutouts #0 (¢ha §heskasnrctiug heata e akPabhos dBHReE 8o 20 £ histhR ter
cutouts 40 penetrated by the hot cathode tube 17. That is, the

cut ot s A0 Ar @ dir QUiAed A5 SHihe At EASNIENE pSeCli NS LIRAN S e DO ofs

the ferrules 17b of the hot cathode tube 17 project and are expose

to the auyside of .t hs, SS1 s L hrpught he cutouts 40. This results
in the above described configuration aﬂeré the seal ed sections 65 of

t he exh i pes 6 he a ng t sj t h js_14, t,
as shown |ﬁﬁglG. 4,ﬁgg%% OFE?he8?%$$u|%§§i7gﬁﬁﬁdq%%% Seald %%8%?%%%y
65 are t. y LAg Lnsi e two front and, bac .

cabi net E'Iy%aﬁg}nrg‘qzéi fgrgbghg%gﬂﬁg\%r ggbgg rlagr}anee%lm% 48 aﬁpflheed Ec?utls(}il%énner
0060]-_Each

menbers). [ f_.t he -heat .di.ssi.patio mbers_50 | .
conf i guréd osueI]nféab e fga i Fati WiT fff;arﬁ t Erggﬁof)%cgpagﬁfgitluﬁgcf?ons
toward the chassis 14 by bei ng_arranged between correspondi ng .ane ,
of "the CUL S0t BORG SHAS KB POE EatRDAE T RRELdy S et ah Sutpatian is
menber 50 is made _.of or _exanple,.silicone rubher, apd proyides hjgh
i nsul at IG5 PFy.ééefsfwﬁxﬁ]gﬂaaﬁ%en ,S%%l%?ﬁ SPRET R PO HERBELe
50 has an .annul ar shape havin tube insertion hole 51 -26-
6200052%639% O?OFﬁ%dP?rnE%’? gjaﬁﬂ tios%éltaé’fli ¥ it FrifEbIcatis derieand
dianetrical direction thereof. The inner dianeter of the tube
i nserti GnCRBP&1BY FECEEE" UHSPRAT-PAIEY BYUAURIE Shesk gt yrhsnhpreple
than the outer dianmeter of the glass tube 17a, and the gl ass tube 17a
can be PA<ECOERNNSGEGH Ik W i hseriewhl hot2 G thet Biaggi apde 17a
direction of the glass tube 17a. As shown in FIG 5, this enbodi nent
has a c&oEie§heati onfhdee rudia RETRCTIss 3etel A7a61 nser selistAnblghly
this tube insertion holes 51, the inner circunferential surface of
each of Uriibapest 18i 3 sigsatlictn InEiber s15bustraped dit aee of téh dedttiedof. ine
the outer circunferential surface of the glass tube 17a and the outer
ci rcunf énefREFal Ssurfhdehas a Torewbporddiane olerofviewed érom ebeldapial
[ 0061] Note that, in the above configuration, when the glass tube 17a
i s i nsedfggcicars -t hBhe ubeangizer tdfothkofer 51l & mttt aaveewhevee ttile GANes
di aneter of the tube insertion hole 51 is set slightly smaller than
t he out el ighadwt emabletrhchal a9 tubmelda, of et gheskensep¢ ilohe holba bhe
el astically deforms in a direction such that the dianeter thereof is
enl ar gedth#hi bandkeshetcposkimd esdot fan tdfehatsi ghtehstantaal 1hesdmeebar
the outer circunferential surface of the glass tube 17a and the i nner
ci r cunf ehapti aheaurfiagedof rbhe theatxdiadsidpakicanonenber 50, and to
further facilitate heat dissipation fromthe glass tube 17a to the
heat di §s0pafi on nenberfaGul0862kThacayt esci ametiehad2obxhheskegi pe
di ssi pation nenber 50 is set greater than a width Al of the cutout 40
i E the ¥4axdsmel iecligan,l 1gneharéit thnich arooe:H2i extepdeng rahl pe¥eion
the

thereof. The exhaust pipe 64 is provided for the purpose of

exhausting air from the inside of the glass tube 17a in
manufacturing the glass tube 17a. The exhaust pipe 64 is formed
by projecting a part (a part of the end-wall section 60) of the

ferrule attachment section 61 so as to be far away from the filament

23



circunference of the heat dissipation nmenber 50 is concavely -27-
&00052SBONSG  provided on the outward surface (the circunf i
surface) thereof in the dianetrical direction thereof. A grgg@g&%ﬁggﬁm
of the fitting groove 52 is set slightly smaller than (or

subst antiadl y Tequalhetrowot-he, t hhekagssust pheestdeyed{ed?s fargh tdiee end
fitting groove 52 is enabled to fit in with an edge 41 of the cutout
40. Bot hopfthbegliassulte®el 1y qar ojzekl: Hierild Br eclexposesut® phpe 64 is
outside of the chassis 14, and the heat dissipation nenbers 50 are in
cont act ad:bi ot f dHe gahassikabdd1(aoardSPRSi disadddr dhemrdasrdlst
of the cutouts 40) and the hot cathode tube 17 (the gl ass tube 17a).

[ 0063] Sqekes $418s et ahbachediian ithe despeeblh\wr taertdes;1dh ehdhhent
hot cat hode tube 17, and the filanents 17d are electrically connected
via the gqokeds 48 to an inverter board 26 (a power source) attached
to the outward surface (the back side) of the bottom panel 14a of the
chassis dghsghal ispnceachiol b et pube Al il e ROELLS L hkacOnReets 18

correspondi ng one of the filaments 17d and the inver oar

each ot : (Y2 L§.S L ed h ot cat u 7 f

t he invgﬁ{eFQ%SEP E%qgﬁg FE% [ v%%%eﬁhgggr 7%6 c%ntgﬁﬁgﬂg tu@? (n3%
current .val ﬂﬁgﬂly ri S.(t i i . 0 .
proceduf?‘L%%”éttacﬁngﬁ?(%%ﬂﬁﬂgghég %g%%%%%éﬁﬁﬁgﬁ%%gﬁ%(th‘%ﬁ%%%?gdfj

5 Ses S Ll pilL od 1o £SOREL LS gl 531 LA L TRIPST

50 are at ot cat

Speci fically,. the.haot. cathode tub 7 Ls_inserted.into.the tu
inserti6%”H5Fé§ngn§%dﬁhéﬂ?eeﬁg% ﬁﬁ% ng a?s%??ﬁﬁ?¥n$%%ﬁﬁﬁ§F§P§8F0ugh

whor oby S SIS 1G22k PELLOR, Tl 52 20 19, 2SS0 70 s
thus brought into a vacuum state, the inside of the glass tube
17a is filled up with mercury, rare gas and the like through the
exhaust pipe €4. Thereafter, one end of the exhaust pipe 64 is
fused by a burner or the like to be sealed up (a sealed section
is denoted by a reference sign 65). That is, a projecting portion
is formed by sealing up one end of the exhaust pipe 64, and the
sealed section 65 is formed as a projecting end of the projecting
portion. A state where mercury and rare gas are enclosed inside
the glass tube 17a is reached through the above procedure.
[0056] While two lead wires 17e penetrate, and are thereby
attached to, each of the ferrule attachment sections 61 of the
glass tube 17a, the filament 17d is provided as a bridge between
these two lead wires 17e. The filament 17d is electrically
connected to the ferrule 17b via both of the lead wires 17e. The

ferrule 17b is configured to have the same diameter as the glass

tube 17a, and is attached to the glass tube 17a in a manner covering
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&200052SBONSG surface of the glass tube 17a, between correspondi ng
ones of the filaments 17d and the ferrules 17b. Consequent]|

outer circunferential surface of the hot cathode tube 17 anﬁmphgﬁBBOW&3
inner circunferential surface of each of the heat dissipation nenbers
50 are irheontiestswiphpeah. otiher extherst as psh@an isn tHe@ell, prfttected
respective heat dissipation nenbers 50 are inserted fromthe front
side (theyoped séfennd 1he. chassis 14) into the correspondi ng cutouts
40, and the fitting grooves 52 of the respective heat dissipation

nmenbers pfosre fit ithew £ dhenedges 4ls obrthBgEHt O Sa4@iametrically
Consequently, the glass tube 17a is attached to both of the cutouts

40 via hatdeof1 the-hes ¢ ssiPajin miRens 20,2 (HOWkH S Giph 64
[ 0065] Next, the operation and effect obt ai'ned when the hot cathdde

tube 17 iﬁﬂlﬂﬂe(flﬂéh%ﬁﬁalb@;%&%gQErHﬂhédlgiQé $@i§i&gﬁg¥gﬂgﬂyhea&eaxis

described. First of all, wh riving power 1Is supplied fromthe

i nvert ery0oand; 56 tord hgqh9t 64t hade é@ﬁhlfn phect il iy N1 and N2

di scharged fromthe filanments 17d of 't ot cathodée’tube 1

Consequ%réc esé.rﬁ.sit:ﬂ% ibﬁegl: SsttaHQ,ee %l% ?lglgcitirloﬂr?en%ollwdd?oV{él{egg:ealed

mer cury ‘ericl ose erei'n, and, as a resu mercury is activa
acti var STHE Sor SR L PhEer O B b RERN RS b Y L e
ent ool B . YIS e B Bl ok el 2br BB
(parti Ol st “GEREERe o r Ui EhE 17 | St ST 00 s D
current.pass%%§k¥%r t hi s_.enbodi nent, the seal ed section 65 of the

exhaust pi g iffthe glass -29- G200052SBOWSG tube 17a is
arrange tside th hassis 14. Therefore, .this enbodi nent

facil it d@o™ear o DSFRati8h FABnPTRELESkI AiNSaE: PoRLaBCRONE from the
effectively as conBared to a configuration havi ng the seal ed section
65 arrangedSisi dét e CBRaAT YAkl PRETICENEE TP ReratT ek EeFRat
As a result, a tenperature of the_sealed section 65 is less likely to

rise. [GG6FRUPERBFSSEIRE Sdal 8A°sbEPPBA G5°EANEHR REGHARN thiepEilament

17d and the end-wall section 60 (the ferrule attachment section
61 and the coupling section 63). In this embpdiment, the linear
distance from a point El on the filament 17d to a diametrical end
section (a point F1l) of the end-wall section 60 corresponds to
the greatest linear distance N2. Further, the point El on the
filament 17d is, for example, a position on the filament 17d that
is the nearest from the sealed section 65. Note that the point
El on the filament 17d may be set to any position that is on the
filament 17d. As a result of the above configuration, the sealed
section 65 is located at a position that is the farthest of all
the positions on the end-wall section 60 and the exhaust pipe 64
(more precisely, the inner surface of the end-wall section 60 and

the inner surface of the exhaust pipe 64) from the filament 17d.
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64 is |located such that a distance between the seal ed section 65 and
the filanent 17d that is a light source is longer than a di%%ﬁ@ SBOWSG
bet ween every portion of the end-wall section 60 and the fil

17d. Therefore, when the filanent 17d produces heat while the hot

cat hode Q&7 is lnd shwwnhéatFig. | £ast duthelty 400iberbransf et reettH & f
the seal ed section 65 anong every portion of the end-wall section 60
and the exhaustl pigre (B4waBasescoiod her abevehatbesseahgt S AU the
(more precisely, the inner surface of the seal ed section 65) of the

exhaust fipedbbited aagiasit Receabdesb1speh KéhRts hass tde RSk ssis
tenperature in the glass tube 17a; a point Gl), and a tenperature of
the col destinspRk 1§n?§t§§diﬂ1$§|dﬁﬂé2:ﬂj!o?1e-(théoﬂﬁﬂi@%i’[ﬁé@@iﬂﬁ{)urtﬁecfkof.
t he col dest spot influences a vapor pressure of nercury enclosed in

the gl asss tuBenlya.Fidndy, ansi ind Lu L rd
t he hot cathodg tuggig77 g%@%?%icaﬁ???lgggfhggggggrmg%§§§8%39§%%aQBEd

mercury H}} éﬁ%t%ﬁgtg\?ﬁ ta%?éfﬂ%f %e%j(jjito'f‘leof h%e§£déggﬁ.lrizs?§omttl}?e front
anount of ultraviolet rays’released fromthe nercury increases, ang
the Iight; em ssion: ef fd_ci. rehy _Lnceeas t .
b essur e o\ RRENE &6 SoUHE UL YA kB RN e | 0T VAR OInnex spte
further .rj , -t he f..oul t.ravi rel.eased by, nercur n
then 30 F E3b008 TEMDNBE S5 Sor Dol s s oo ST SR THE. ToPBGaMAG
mercury . ngrea .. Then, th nt  of, ultr.aviol rays that hit th
f1 uor esétgn%él%rr;l{%zl i &I Cdecr eggggﬁ?g%n%atf}h?ée dte%reealg}e L5 s HHES itﬁhge
em ssion .effici nc¥oagg decreqfe ht ness.. Tha

s, the_bri : i s, ;the, hot,
cat hode FUBS PP 1as Cat CRaFAeT'er T st 3l§u][61ﬁgtlhea'?ge?/ﬁﬁ‘fee%‘tel‘?z: Sﬁﬁaﬁ’?ﬁéégn
t hereof _is the hi.ghest en the tenperature of the col dest spot is
cort ot n IR EAD e LA BAEADS % ST iAo (o bR it ineode Bube
decr eas as the tenperature of the col dest spo econes, either
i gher ar - oM HaT th GREPOPFI Sfe X Empies SECoRarNG LaCPRFSt
enbodi nent, prevention of heatiqg up of _the col dest spot inside the
gl ass t FEEEPESakEerE BbsRPbl vt - dhadmuliate A &@gﬁh§p89tfﬁéﬁh°de
bei ng brought _above the appropriate tenperature and al so to prevent
resul ti hdP&edr eBERI PR RIY M I SKPITEO6SP FRSt P BRdRE M chegsis 14
seal ed sections 65 of the exhaust glpes 64 are found as the col dest
spots, &STRESEr P Gbevets THAt i Shignkpsthéssda ddisedpPvnsdescaibed
provi ded outside the chassis 14 and this prevents a tenperature of
t he col §&8figysetiranmiPrsenghel sepsed heeeblopossi ife the, cabagspairds
to a configuration where the col dest spots occur at any other
porti on$4i asederrhaograsyteige 17a, chasivice ¥ pr djodest ithgtameenshpbyn in
whi ch the glass tube 17a projects outside of the chassis 14. This
i ssue i §1&esdri bethi afdelhaifemextenilth rrafcetdecescded senpavasi 68 are
exanple shown in FIG 8. [0070]1n the glass tube 17a shown in the
conpar apireseexanpbg halmy Goged inengehtby Wi chrant extthbatkptpleidéds
projects is set

Ca and Cb (arranged toward the inner side of the housing members).

[C060] Each of the heat dissipation members 50 is configured
to enable heat dissipation from the hot cathode tube 17 toward
the chassis 14 by being arranged between a corresponding one of
the cutouts 40 and the hot cathode tube 17. The heat dissipation
member 50 is made of, for example, silicone rubber, and provides
high insulation property. As shown in FIG. 7, the heat dissipation

member 50 has an annular shape having a tube insertion hole 51
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shorter than a |l ength by which the exhaust pipe 64 of this enbodi nent
projects. Further, a linear distance N4 (a distance -31-

&00052SBONSG froma point E2 on the filament 17d to a diaé%@??%%ﬁmﬁm
end section F2 of the end-wall section 60) is greater than a linear

di st ancef MNand@ idissidancenrid dm thespacal 1E2defothebie| amettie HAidner @ cal
seal ed section & (a projecting end) of the exhaust pipe 164)

Ther ef or@i r@cipOst theit o't .t henenthwved ki iseeticano 80 randubbe; exbiaussn piqie
64 of the glass tube 17a that is the farthest fromthe filanment 17d

is foundspAstdier duaRRlanitdall 1§N6GSLT kicodr (hgHRAIVEmE2) e PftHatet he outer
end-wal | section 60. Therefore, with the configuration shown in FIG

8, therejimyehe & £aske WGES8st PELEOL d8St agROLhACEYES sakybRe 17 REAFDe
In a case where the col dest spot occurs at the pdéint F2, the point F2

I's necessadd tdePaYLAGH OML TR tHELPRSSIH 144540 PREKEM 1 &1 direction
tenperature of the col'dest spot fromrising. Further, wth a

confi gurat ion. vhels thePaiat FRSi snafhanges Qutsi ﬂl@f&%nﬁd&%i&tlﬁag

a longer portion of the end section of the glass tube 17a 1s require

to pr0j§¥yu$§ffdﬁ%a tH 989k t B8 phags compared, 19,4 ﬂﬂﬂg%gh
q#‘?% %b Tln t%' hi's

t he configuration o i's emdodi ment. [ I'S respect,

nbodi . I i h I i d
crood Tt PRt SR hained 1 heseala aoskign S5, e o et

outsid assi s e above,

ossi bl e event, decrease. in_ brjghtness of -the hot cat hode t.ub
possi bl & BBreyenl RELEase: L1 L1 Gtpe3S of sbhe, Dot ceRtRads, Lubs 4T
that, b ting.the colde spot. at th rojectin nd he seal ed
secti onyo(i"g;acthoef CTC]’Ar;Ceerex larucsutmsgp(:’irp‘z‘gl f?l t |r§fag:rﬁ){?§fr¥&?? gﬁﬁ‘f‘ gttl epi??i B
to red a pr.ojectin mount .by whi ch the_gl ass tube 17a project 0
but 51 do B (RS Gaerand prant s 2 SRt Rt B % MG R il e
wdth inthis e i ment) of the backlight unit 12. [0072] Furt her,
the gl ass™ 51 ‘ncl udes the exhaust pipe

[0061] Note that, in the above configuration, when the glass
tube 17a is inserted into the tube insertion hole 51 in a case
where the inner diameter of the tube insertion hole 51 is set
slightly smaller than the cuter diameter of the glass tube 17a,
the tube insertion hole 51 elastically deforms in a direction such
that the diameter thereof is enlarged. This makes 1t possible
to further tighten contact between the outer circumferential
surface of the glass tube 17a and the inner circumferential surface
of the heat dissipation member 50, and tc further facilitate heat
dissipation from the glass tube 17a to the heat dissipation member
50.

[0062] The cuter diameter A2 of the heat dissipation member
50 is set greater than a width Al of the cutcut 40 in the Y-axis
direction, and a fitting groove 52 extending all over the

circumference of the heat dissipation member 50 is concavely
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64 projecting fromone end of the glass tube 17a. The exhaust pipe 64
exhausts air fromthe glass tube 17a in manufacturing the h

tubes 17. The exhaust pipe 64 is fornmed as a projecting por?#@ﬁ&%§%8ﬁSG
sealing up an end section of the exhaust pipe 64. In a case where the
exhaust pigeidddi oevihabbytiardedurfatke (marufcdeicumfrg aprtdeds sswff 4dee
glass tube 17a is utilized as a projecting portion, another new

proj ectitigeposf iion the aovtmeeeessardi yedof odanddhi SArgduces wiwth of
manuf acturing cost . [0073] Further, the inverter board 26 is

provi dedth® stipd dndrighdegrepower e tbhethoslcghhogde dnper dy’. g hotor
cat hode tube 17 has the ferrules 17b each having the function of

el ectri cald st SONECT§ RYLA 1COHT eSRORM iR 6F e shiideanant s2174h@ndhe
the inverter board 26, and the ferrules 17b are attached to the gl ass

t ube 17afj_s@cﬁ=§; e cevkes2 tiReo 5881 €4 Leet L ANSwhBh athkbageon LguERL i@ out
enabl es heat dissipation fromthe sealed sections 65°to the ferrules

17b, andigrekesint oRosakbke Q1 REEYERt L AL SAPEF QLA Ofc the skl &), the
sections 65 (the coldest spots) fromrising during I1ghting of the

hot cat hade; tibe A %nd QQZAHFW ther 1anéoﬂech%h%%%its d%g*l?a%t%% %%‘é;% 49

penetrating the sidewalls 22 of the chassis 14, an he cutouts

are prova'hrdeedirﬁ @uiwmio AN HQ M G t(ﬁ%é:%' %;%c&lffi%am,

is attached wth the gl ass a penetrating through t cutouts
40. The @{det aecé(ﬁéerltl %f ttﬂ% gk@%ﬁt%“@@% 1g§dt19h%2\-??‘g%aoc%osde4pc %E?atllﬁs(_t&e
t he seal ed sections 65 of the exhaust pipes 0 be provided outside
t he chazﬁjs ;%:!!OgéébFurther, the heat dissipation nmenber 50is
provi ded - 33- SBOASG bet ween each of the cutouts 40 and the
gl ass tﬂgﬁFiﬁa' The  heat . di ssi pat.i on ns&? r 50 _di ssipates . heat. fro
the glass tube 17a §8C?ﬁgsc§§s§f§ thte ﬁ FﬁiEggoﬁFgaﬁfiﬁWSnFeﬁggggs
that is odu eg whi | et hehot cat hodet ubel7 %%E*it on .5 dissip g to
Lhe chadtlfs 45 Vi UHe: nEAE"anEs piT of et sTRD. CHIRRSSREVOh(S 4Te
t enper at ure of, t seal ed e%fiqns 5 &%ﬁ§%50|ﬂ§8t spots% in the
exhaust PiFET 64 FomITEHG 0676 St nd Rt 2BatR3GE teabECRFd
is used %? a di scharge tube. This achieves inproved_ brightness. )
Z2b (a power solrce) attached to the outward surface {the back side)
of the bottom panel 14a of the chassis 14. That is, each of the
ferrules 17b electrically connects a corresponding one of the
filaments 17d and the inverter board 26 to each other. Driving
power is supplied to the hot cathode tube 17 from the inverter
board 26 and the inverter board 26 controls a tube current value,
namely, brightness (the lighting state).
[C064] Next, a procedure for attachment of the hot cathode
tube 17 to the chassis 14 is described. First of all, the
respective heat dissipation members 50 are attached to both ends
cf the hot cathode tube 17. 8pecifically, the hot cathode tube
17 is inserted into the tube insertion holes 51 of the respective

heat dissipation members 50, whereby each of the heat dissipation

members 50 is attached to a position, on the outer circumferential
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[ 0077] <Second enbodi nent > A second enbodi nent of the present
invention is described with reference to Fig. 9. In a backli i

312 of this enbodi nent, the shape of a hot gathode tube is é?ﬁ@%#@ﬁ@W&}
fromthose of the above respective enbodi nents. Parts identical to

t hose ofsithesa@bave terbgdarent sbarky adenettacdchy cbheespbrdl afieseasef the
signs, and redundant description is not repeated here. The hot

cat hode tibensdiys i D78hiasdendedi f@ntuliess altb shapedségbent THat the, dter
gl ass tube 317a (a tube section) is U-shaped in a plan view (in a

vi ew fr om thenfdonit 54 desoffddee oeharsisod Dat HY 8libke13i senalle 220k
one side (the right side of FIG 9) of the chassis 14, out of the

si dewal | 2Z2roe Rt $1 das-fidtd e Xaaki §r0iReaid N diheyigRfti psmddiRrs

cutouts 40 forned in a nmanner corresponding to both ends of the hot

cat hode 4qibe314. cEREAcOfwidle oRd seREFONSTREN | hes ghass LHDPRIBL7R i3
attached to a correspondi ng one of the cutouts 40 with the elastic

menber 5Q.dherehel weaR. g Bt afi dhRerBaedk: S acL ﬂpéelﬁée&%r%tgq@ffﬂo%%
exhaust pipes 64 are thereby arranged outside the chassis 14 by -34-
&200052 ol [ o.th ut.side;th of: h p [

ef fect ?ﬁ?%?ﬁ@i yéé§¢a%g?%go%hghgegﬁéggééc??gngngg EBES?EEEF%§O%%qng
chassi s Sjdn | t h j ot LSt digen i;hed
above, g%ﬁ“ﬁﬁ%%r%QEi%ﬁﬁtﬁﬁﬁeﬁf@?£@%0$§?é%%§tggnﬁgrEﬁghésg§?§§?9gageat
shown i n;.Fio. , e: of 1t he.aql L ub 17 h hape
W th co;anleérsgpiajnt%scﬁ g‘?bn%?%gnsg(ﬁgrte\/\?%g ﬁgqlhtgl[ gggt%%g%é&b(g%%f% ggi%r?&%S
U- shape or iLth_gcorners_in.straight apgle it i.s.possible
to set,q%%Iycgﬁggﬁgggﬁg&Oftﬁ%egd%%%g?gxi&ﬁapégi Fgﬁgﬁg? %@ﬂgﬁ1 R? %he
gl ass tube 317a ,.s_attached t he chassis. 14, .whereby workability is
Pior oved UG Rl STREP PERb ot e BeStazhE 8t PR AGNIT HiE" o Blgh
present.inéﬁﬂ%ion is described with reference to Fig. 11. In a
backl i ght” dnit: 12 of this enbodi ment, the shape of a hot cathode
tube is different fromthose of the above r ective enbodi nents.
Parts | dOMAal o VAGSe DR e SV GEbAERERESOLT &L URMAUERT B Re®
sane reference signs, and redundant description is_ not repeated here.
The hot GG FettiBe 7447 1ith Thi® fbarhehe DT dd tslgRdi dh tusePodhgent
t he shape of a glass tube 417a has a signpid shape (a neander.i ng
shape) iaﬁfeadﬁisﬁﬁlPPQw (T3t wledlfr oM hE T EMY BPYBY of S @ PdHESSfEom
14). [0080] In the sidewall 22 on one side ée.g., the right side of
Fig. 11)-D6f 1pKETEREsRBPITE426 if éhSi Bobnea BRCERct Weldvial kd egE réR ot ks
sides in the X-axis direction thereof, the cutout 40 is forned

cor r espEi@ichg 9eorfe Bhd-hsf FHameat cak Hodef tite 4ay. cankodadtslet Ldn

of the glass tube 417a is attached to the cutout 40 via the elastic
menber SONSEUMesddlved 186étroRh 657 bd 5% Heulesk Haldst egiegd resofof hédrowith

cat hode tube 417 is thereby arranged outside
mercury enclosed therein, and, as a result, mercury is activated,

whereby ultravioclet rays are radiated. These ultraviolet rays
activate the flucrescence material applied to the inner wall
surface of the glass tube 17a, whereby visible light is emitted.
[0066] As mentioned above, 1f the hot cathode tube 17 is 1it
on, temperatures inside and around the glass tube 17a rise due
to heat generation (particularly, heat generation from the
filaments 17d) at the time of current passage. In this embodiment,

the sealed section 65 of the exhaust pipe 64 formed in the glass
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-35- &00052SBONSG the chassis 14 by projecting to the outside

t hereof . The operation and effect obtained by arranging the ﬁ&hﬁ% G
section 65 outside the chassis 14 are simlar to those in ea Pﬂ%
above descri bed enbodi nents, and description thereof is not repeated
here. Notwbd hBlzthe shapagefi thesgHassheub®askia 1191 .norhkirifbed,t ard s
si gnoi d shape, and may be any shape as long as the shape is a

meander i gigbsdnapent Ak tliionaldsy heas shewipbBibhGerdR, thid&ealed section
configuration nay be such that the respective seal ed sections 65 at

bot h endss ahiotdee hpéceaiDdeat ubemddFear ecanr angedqavhside hR€ing the
chassis 14 by projecting to the outside thereof. As conpared to a

case wheyes e SHassod We Al i sidaight share.s tihe gl %S%etnaee to

417a thus configured to have a neanderi ng shape nmakes it possible to

en'argeqé%éiﬁﬂﬂghﬂnﬂﬁbféﬁhS'@Qlﬁ Q%%uQ%th%d%ehﬁg%aQ%Ze 7 2heagkdleq
light emitting area), within the inner surface of the chassis 14 on

whi ch the hoto caghode ftahe ALL 5 @ ranged. [0081] <Fourth embodi ment >

A fourth enbodi nent of the present 1nvention is described with

ref erencey gy Fi g. 1%‘ur§%'errs Ldenticab 4t Q.Lhe3e @b Lie.ahoye auganplpe

enbodi nent s are denot e he sane reference signs, and re

deSC“ptdrgP EoBgEﬁgegggﬂe&J]t[e dlls[l]. FE% 8@%%3%3 r:.l‘ﬁle eaafLEj Cslélcl g 65

unit 512 I's e |ty o]

cat hode i Ir mnth eac ot her

Y- axi s |g£§ |onla$hg rggggg v %o qiﬁoﬂ “Fubes &%eaFéaSﬁ%Qﬁagancﬁ
paraIIeI Lo Qne another mrth t axi al ctr Qns t her eof

Bt tneSee o dRR Lo Enie £ s it e o e ool 98 £6108..c
which t d _sections i,ous anon hot .

ot hode iies 15722 R 56801 8Ra EPF irﬁemEPﬁ ﬁrsroaﬁaeghrrathaﬁlle the
cat hode _t ubes st_ di.sch, ubes not e ref erence |gn
17 doRimTaE F oS ERe 1 os S qurrgﬁarthfé‘ & S arednete Buraitn Crres felte
chassis 14 in a Hagner such %hat t he sealed sections 65 project on
one end (& Fe® FEGHEASTAEE 13 BPEMOPS SBPTY ROTEHAESTS 128 4 1l L section
directiaon (the X-axis directign; the width direction) parallel to the
long si @¥s2PRdNEOEXNFHSE BiPe PA - B SRA oFathe derFbe h%ﬁ@alteﬁjeS@@*all@H
sections 65 at the one end Ero ject fromthe r ht si dewal |

(denot e by MR EePEREAEBLE ghNO2RINS T (BB a¥E ta%éﬁaﬁaﬁidseeﬁéon 65)

second and fourth hot cathode
of the exhaust pipe 64 is found as the coldest spot (that has the

lowest temperature in the glass tube 17a; a point G1), and a
temperature of the coldest spot is less likely to rise.

[0068] The temperature of the coldest spot influences a vapor
pressure of mercury enclosed in the glass tube 17a, and, by
extension, influences the brightness of the hot cathode tube 17.
Specifically, as the vapor pressure of mercury rises as the
temperature of the coldest spot rises, the amount of ultraviolet
rays released from the mercury increases, and the light emission
efficiency thereby increases. As the vapor pressure of the
mercury rises as the temperature of the coldest spot further rises,

the amount of ultraviolet rays released by mercury and then
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tubes 17 (denoted by a reference sign 17B, second di scharge tubes)
downward fromthe top in FIG 13 are arranged outside the c I

in a manner such that the seal ed sections 65 project on theQ%?ﬁg?Sé@ﬁm
(the left side in FIG 13) of the chassis 14 in the direction (the
X-axi s diggesdard payahkebut9 Bheuhanghsi descbengoinerthaty iisicridaddie
hot cat hode tubes 17B, the seal ed sections 65 at the other end

proj ect T tires lafdurst demallt 22 (clenoted, Pyt ran i efiar anee it «22Rhce
In this enbodi ment, the hot cathode tubes 17A and the hot cathode
tubes 178 wede a1 IRrged ld eanat €hys idedhe s& axbs 1@ish €841 PyhiNkE stshah

a direction along which the hot cathode tubes 17 are arranged in

par al | ele #¢ {4} SAGH 2AbNEE i Sa dl0d theB i fchiedde Yrdxi 8s dichRChL ORa tARGe
t he hot cat hode tubes 17 may be arranged in parallel wth each other,

for exanplge i1 the ¥ @Ha%a@trefiq}sitci% R cRse, V\é@ﬁifet%ﬁeh%&_ig%%%%%

tubes 17 are arranged in parallel wth each other In the X-axi

i oot i om o The ereps e e e BRAnGaa TarY o Gkt oY e GorLe PSR
Giract1om) o (e Ehedsl 6 TC FRODRY) <HHPEROBNEREF o apet sbure) | i
i ittt E en Rl ARG B A AT, oo
repeat ed %cé)rmgs %ﬁgﬁﬁgﬁéﬁ%%esri‘ S rlil o‘?réc?’l?élc& FgHPRI 1 F %Fmpﬁirg%ure'
B U R s o
ot her SHLAF A EPRRI e 415 EEEIThES haPBor bRUBF I GPEALPRE 56 BRPYent
AR O A R R
[‘8582? %3%%%%%%%1%21? sapargﬁoﬁﬁé%%ﬁf ﬁgg%lr%gigggﬁéég%%ﬁd%efiaaﬁﬁéaé-
tubes 17 downward fromthe top, a group of the third and the fourth
hot cat HO¥& tubes ﬁndé\l%\ﬁ/ateai%ﬁdémepﬁe {85 sanded giviptots the effEhe

and sixth hot cathode tubes 17 downward fromthe top, in FIG 14, are
def i ned & ag sy REPRT §é F1DECYPE RS BhyDodaesitr 8R0S s et ec T ird above.
group), a discharge tube group 617E (a second di scharge tube group),
and a dil§éfadge QB dgrvupFHad (sa@tdars 69 sarei sepurgedt abesgdouphe
respectively, the sealed sections 65 of the respective hot cathode
t ubes 17hegenst dd byor ehasepeevengasalromaadalvFy ph the dpiédhaktgepot
tube group 617D and the discharge tube group 617F are arranged
out si de firben chiasEi®. 14 Iitn Bs mtheeebpr gestinge ohceneendofpheedi ght a
side in FIG 14) of the chassis 14 in the direction parallel to the
| ong si desfligheaid®n where the coldest spots occur at any other portions
inside the glass tube 17a, reduce a projecting amount by which
the glass tube 17a projects outside of the chassis 14. This issue
is described in detail next with reference to a comparative example
shown in FIG. 8.
[0070] In the glass tube 17a shown in the comparative example
in FIG. 8, a length by which an exhaust pipe 164 projects is set
shorter than a length by which the exhaust pipe 64 of this

embodiment projects. Further, a linear distance N4 (a distance
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&R00052SBONSG wi dth direction) thereof. [0086] On the other hand, the
seal ed sections 65 of the respective hot cathode tubes 17 (

a reference sign 17E) in the discharge tube group 617E are g%pgﬁgggakm
outside the chassis 14 in a manner projecting on the other end (the

| eft sidéréom Fp@intdE20bnt tiee chislsmientl4 ich tbhe di seet + doa pasrad |selction
the long sides (the width direction) thereof. Additionally, the first
di schar ge2 tafhe ngr enpgswand sbetsesod) disSghaage rt thengs dUhéd € distance
arranged alternately in the Y-axis direction. Note that any group of

two or 3 e(aeliseainkede rbwbelie lfot HatEA Rext fioapBacalPihes d Sealed
applicabl e as each of the above described di scharge tube groups,

whi ch meadse tdatot hieprufbetinl drdtp Botneat hioges t whee 144 constidididie,
each of the discharge tube groups nay be changed as appropriate.

[0087] <SipdditepdnMeAt>end-wall AsdXtdh PHITRAL 8khiNSLPEESEMA of

invention is described with reference to Fig. 15. Parts identical to
those oftideiaheveeabedinenis Af & lenated Ry EbenSene FEISHENCE 74 is

signs, and redundant description is not repeated here. In the chassis

14 of a magkl bghthdipkbnél2ieh1tdU$ serhodihnente pbli?ltpﬂ‘%’{ Al £ Yo %fnd—wr?ll

(e.g., four) hot cathode tubes 17 is arranged in parallel with eac

ot her iﬁée{’&togf (;%)r?e's %%EE%%- 48 hh%eccféngfr%éié@fén WS A FARdeq

in para another Wwth the axia f1ons thereof agreeing

W ih theearis., The Sealad 3861 a9% 9100 diNe JRSREENINE Ok KEaLhgdR

tubes 17 are exposed to the outsi n a mann

proj ecti on_ope_e f th h ] 4 he right _si in FI.G_ 15

in the di r'ecfnLFo% %%%egl‘ﬁ%eﬁltet gh%hgg??%%agsslé ets O(Ct%%hsvmagt ﬁﬁ%il?%lcﬁ an%1' )Che

t her eof . l.n .other wor ds eal ed 52 SBOVEG
Si

(?Olri 1% Ir,}ece ’satrg_?[ys rovid S%Ct .Qns eG\F c 3%86208% r nt

arranged ou & % HECERE8&IE V14T QY 9 TR SVEH Y BE (AKR%ES &f BhETensd

of the %P%%%ﬁ%r% urgpgéskﬁgeggﬁggsgngggLnfgég rising. Further, with a
configuration where the point F2 is arranged outside the chassis
14, a longer portion of the end section of the glass tube 17a is
required to project to the outside of the chassis 14 compared to
a case with the configuration of this embodiment.
[0071] In this respect, this embodiment only requires that
only the sealed section 65 be arranged outside the chassis 14.
Based on the above, this embodiment makes it possible to prevent
decrease in brightness of the hot cathode tube 17 that is
attributable to heating up of the coldest spots. Not only that,
by setting the coldest spot at the projecting end (the sealed
section 65) of the exhaust pipe 64, this embodiment makes it
possible to reduce a projecting amount by which the glass tube
17a projects to outside of the chassis 14, and to reduce the width

(the longitudinal width in this embodiment)} of the backlight unit

12.
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A sevent h enbodi nent of the present invention will be described with
reference to Fig. 16. Parts identical to those of the above ZO(E SBOWSG
enbodi nents are denoted by the sane reference signs, and reé}
description is not repeated here. In a backlight unit 812 of thls
enbodi neM@Q72 he pl urraldtthergf the. glasd auwbe hod oatlhabtes thkesxdiuss pipe
arranged in parallel with each other in the chassis 14. The hot

cat hode dabesojldcadeg af rangete i dnPasal tied §aonecdnot ed . Withe tdidaust
axial directions thereof agreeing with the X-axis. In this

enbodi mefipe @Al ¥xhhassead £H 3eat kBBSg 635 ofc e 1hat i gatdrogea dtibesnd the
(denoted by a reference sign 17G that are arranged in the centra

part of Hdecdiheakitabad 1311 ang eghkhe thoip£athiodectnbas sld i@ cting
Y-axis direction) are arranged outside the chassis 14. In a case

wher e t eyl 18l Beall 1hgt u Faého&%té&&slow dfstﬁéréﬂﬁsgstaﬁpﬁéaé«ie' In

w th each other, the central part in the direction al ong ich the

hot cat hode,5ubemekt af feald:angad | Biparald elnuiibapach ihers tendine

to have a reIatlver hi gher tenperature than the other parts 1 nside

the Cha%{%rﬁl L@f@@eéé Le Pakt igulsarly b%ff 591E§§¥82%sm@

heating up o e co st spots by exposing t e sea e sections

only th Jk&tcon dg’ﬁtfmﬁ%% 17;918%?9?%%%0?%3{9%%3% Al ?—E%?n [Psos%kt

Not e t hdt eré some o &%t uB
?Ua”ge?héé%#%%l?ﬂﬁoef PR s wre s qr%o%”lfcfi%% e

arrange%gdy aralle?ﬁetkg eagg of fie e¥tnPﬁ§ ciﬁ% 15%3999§§ §¥Bsupp1y

conditio &e ano hod 7 %aré ar r'ange

carhode U8B 4 eoAiel ?ﬁﬁaﬁPg rErnb e o' hdor baersdb Hlbese
17G :
[0090] <81 GfiER BRBoMT RIS lp%te'a%%nﬁa\yféﬂ%h%%%%ﬁr ST G e esanLy

invention is described with reference to Parts id ical to
t hose of"THE nboaF FERPEAre d’é]r‘?ot%‘g 1ga9et félegrat rseflgﬂ%n%%d the
signs, and redundant description is not repeated here. In a liquid
crystal%ﬁ@ﬁﬂ?ﬁf 389F9e§§16”§%tpﬁlgeEﬁﬁeﬁ? 'H%ar@eﬁFFﬁaPPBnteﬁéﬁrﬁéess
311 (a cooling nmechanisn) are formed in the four_corners of the ,
rect angiv&e %g%isr?e?séﬁ SbveRdhsagga b peetions fg- t rwuc%spﬁ&lgesarﬁon
the frontward-backward direction. For exanple, a slit shap
(venti | @tnraé’rgre@perrﬁ&h‘gsdBﬁAPPHlPﬂe frer %ﬁ%e?eﬁhﬁdasﬁééﬂéﬁgul%ﬁr Shaphe
(ventilation _openings 311B in the right side) can be presented as
exanpl e G ULRE dHBpeaBf BAkASOIt tRRSVEM® IR iRgIeVeIdniengsmBerature of
Further, in a backlight unit 320 of this enbodi nent, the chassis 14
i ncl udeghef Greadeshplact idns taw Hdre ce hdelet t sibebs 17framdrbeingofiuthag
seal ed sections 65 of each of the hot cathode tubes 17 are arranged
out si de ltllgatghgs sifs the by tprgitéedengube tihe out si de t her eof .
[0091] Both of the ventilation openings 311Ain the left side in FIG
17 are dlli0gheéd al ongutrhbeY, dlisschesettilohhaantheacnanyged &bpasetoating
| i neup substantially in alignment with the seal ed sections 65 in the
| eft sidbs $hdewapl by &t of tdm ahehassi ki 22ndBotd coft oiltes Y@ rivid ptoohded
openings 311B in the right side are aligned along the

as tube attachment sections to which the glass tube 17a is attached

with the glass tube 17a penetrating through the cutocuts 40. The
attachment of the glass tube 17a tc the cutouts 40 enables the
sealed sections 65 of the exhaust pipes 64 to be provided outside
the chassis 14.

[0075] Further, the heat dissipation member 50is provided
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&00052SBONSG Y-axis direction, and arranged so as to line up
substantially in alignment with the sealed sections 65 int i

side that project fromthe chassis 22. [0092] According to tE%OQ@%@%OWSG
configuration, when the hot cathode tubes 17 are |lit on, air inside

t he fromeansebhacdcicald ndkscCacand Ob drsd extrudized tupm Lthe. The heat
respective ventil ation openings 311. This prevents accunul ati on of

heat i nsdiies it tabimeise 3 0andsChpatieat ndi ssiiat itdre Hreest hepsert£do
sections 65 can be thereby further facilitated. In other words, the

venti |l atdgn &Q%Biﬂgﬂéﬁllwciﬁﬂsthiﬂf[@o@fﬁg@féﬂﬂoﬁeqlf@i‘i SR LONTY PHRE dR
enabl e cooling of the seal ed sections 65. [0093]Further, arrangi ng

both of el entihat icanhepent ngs 1314148 11iR &h 1GnIEsE s Yhi by tther 58l sis
sections 65 nakes it nore likely that airflows occur around seal ed

sections) 63iknH8ekb R des Hft tdieneabl petsy .C@hﬁggrg?ren%%eg itfeilr&J%ILJa%urg

for exanple, air having flown into the insides of the cabinets Ca an

O fromdhesyenti]atianopen g AAN LR LOUEL) Sid hiese%myég%es

fromthe ventilation opening 311A in the upper side after passin

t hr ough eas, rounding the ferrules 17b (the seal ed sections 65)
in theliﬁt sfﬁgﬁéﬁﬁg'further facilitates heat dissipation fromthe

seal ed Seeljons 65, A0dyI e gf Lectiyelyaprayent s 2 {eIperal wie 9f g

t he col dest spots fromrisi'ng. ati on ‘openi ngs

ferrule 7b i .he _righ i exhi bit the sane operation and effect
as thoszlﬁﬁhthghﬁgfﬁcég &?%Ngﬁgrpﬁg? %ﬁégﬁﬁﬁﬁgP'of the ventilation

openi ngs and a sitiaon a lich to formeach of the ventilation
openings[ 11]are no?gﬁfﬁpaeﬁmb§ggwgng%nfiguration of this enbodi nent,

d b h d -42- . G200052SBONSG riate.. Alt, ti ,
The ventitat 1 onSEGERnGEPaT1TRRY bRt cO S T B TS % SEPiE Lobd

ventil ati.gn opepi ngs 311A, or may be_conposed oply of the ventilation
openi ngé‘”%’leP?'lg‘?ﬁ%@C? e%ParFOdlﬂ 'ar%(shaﬁgs.a T?%Clékla%%t obfgdcR st Phethis
respectiVﬁ ventilation openings 311 is not limted to one nentioned

in this Mg, CRAFHARE Be RRBE At hiREuPs. i di4feFpalon those

shape). [0094] <N nth enbodi nent > . _ .
of the above respective embodiments. Parts identical to those

of the above embodiments are denoted by the same reference signs,
and redundant description is not repeated here. The heot cathode
tube 317 in this embodiment is a U-shaped tube. That is, the glass
tube 317a (a tube section) is U-shaped in a plan view {(in a view
from the front side cof the chassis 14).

[0078] The sidewall 22 on one side (the right side of FIG.
9) of the chassis 14, out of the sidewalls 22 on both sides in
the X-axis direction thereof, has the cutouts 40 formed in a manner
corresponding to both ends of the hot cathode tube 317. Each of
the end sections of the glass tube 317a is attached to a
corresponding one of the cutouts 40 with the elastic member 50
therebetween. Both of the sealed sections 65 of both of the

exhaust pipes 64 are thereby arranged outside the chassis 14 by
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A ninth enbodi ment of the present invention is described with
reference to Fig. 18. Parts identical to those of the above 200052SBOWSG
enbodi nents are denoted by the sane reference signs, and redundan
description is not repeated here. In a liquid crystal display device
410 of tius]enhody meat theoalitzg deanshebddlof a chiod | ogepeehani anll fedfect
cooling the sealed sections 65 are provided at two positions of the
back cabiiedifdd thoarexagphe, the MEOred eictildnsErab ety d6 wwonneetised s
to each of the cooling fans 411. The configuration is such that air

i's bl own by depkatiion rot ot tieo $9aIH RGef aNrét lepboni héet Qe dRbeER,
to rotate by receiving power supply froma power source not

i1 ustratred debaehpef chhen&podf NG AahST bty RESYI dathieXhat) £SO HRfun
t he seal ed sections 65such that air blow fromthe cooling fan 411
forwards; { he pealed t3RekhaRb8r VWhEhgihesabeye Sond igdy aldrh.a €AGRape
cooling fan i's activated ile the hot cathode tubes I7 is lit on,

and the 563 ed 5R0td oS sﬁéfaair%qltc%q{%% MogE &f feel h%el Ya2Rdad tube 317

tenperature of the sealed sections 65 is prevented fromri sing.

[ 0095] <Tent gﬁ@%gﬁgyt> -sh te | oent - r t
inventionléﬁ scrlbed(&FiH Pe?gégncg£$08€?ggflg.I%gﬁégﬁﬂgﬁggga)’tét
t hose of; 4 epbodi [ en

t he sanéj% ?E%@%%% EPQ%EF’éﬁ%ggggﬁﬁﬁgﬁgggeggr?% ioﬁﬁrgjﬁgg’rg%ggggéns
here. | L qui I |..di spl i i ien
coolingQE gh%gﬁgﬂgﬁgx?ggé%%#$%&%éegﬁgﬁﬁ%ﬁi%%¥236%%3?8§%Q?%‘gﬁébgggﬁby
cabinetw kéﬁ 4 a.g em]@%h&&Fr el ements are used as the respective
cool i ng el'ement’s” 511. A"5ower"%Source not illustrated i s connected to

each of ool i ng enents, 511. n an electric current is
conductégﬂfﬁ%ough tﬁgh&g§|ﬁwaoéﬂ@ﬁ§2$ 511, one surface of the cooling
el enents 511 gbsor.bs heat, . .and . th her surface thereof produces,
heat . Note thit LOdeH BICPRATEES Phg CGReREREENS1 LAVEHhoPN L PEGCESDRd
Peltier elenment 0096]1n this odiment, the_respective cooling, . .
el ement &' Eﬁ%@%ﬁﬁﬁ%ﬂF%dEFH'a%ﬁgnné?lc%rP@§g6ﬁ8 EgWﬂiqrﬂ}%e%feths
sections 65 projecting rightward and | eftward. Nbre specifically, the
heat - abEIFEITG et | BRES TP At 7 BSpEATMAIGE5PPrig> 61 SREAPST SEPThEROPR
contact with the ferrules 17b, and the heat-producina?surfaces

t her eof Odr &1ien 3bOIEadte SR itfe STRGIHECIES - CBASEGUERENiCRbhehO those

electric currents are conducted through the cooling el enments 511,
heat of AhENSeHIAP SERAGHSIES are IFFrHe P bYhenT R FEisd cSIcenBREBS
through the ferrules 17b. The absorbed heat is dissipated to the
cabi net a0 FeefRBtheaschiRELen i Siotr aepeathdrie¢bee, Heahitigcaphotle
the seal ed sections 65 can be prevented. [0097] <El eventh enbodi nent>
An el evénie daflodnnehisotmppdipeeseh? 4 ridamdich iubadesed bog whepe of
reference to Fig. 20. Parts identical to those of the above
enbodi mentsagsetdbaod édabyas he ssiamo rdfdranwd sirgasdeandar edapgantn a
description is not repeated here. In a liquid crystal display

plan view (in a view from the front side of the chassis 14).

[6G8O0] In the sidewall 22 on one side {e.g., the right side
of Fig. 11) of the chassis 14, which is one of the sidewalls 22
on both sides in the X~axis direction thereof, the cutout 40 is
formed corresponding to one end of the hot cathode tube 417. The
end section of the glass tube £417a is attached to the cutout 40
via the elastic member 50. The sealed section 65 of the exhaust

pipe 64 of the hot cathode tube 417 is thereby arranged outside
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-44- (G200052SBONSG  device 610 of this enbodi nent, the back cabi net

Cb is provided with heat pipes 611 (a cooling nmechanism. F

exanpl e, each of the heat pipes 611 is configured to functigﬁog@i§BOW&}
heat transfer menber having an excellent heat transferring

capabi | i tlye chna@siis toObpasesh @ft indptpaehmdet i deappetecd. aTheRIRIration
all oy. For exanple, water is contained as a refrigerant in the pipe.

[ 0098] Asaishioniif i bk a 20ed tite despepiny ehealePiqesddl & &5 outside
installed corresponding to the seal ed sections 65 projecting

ri ght vargh@nrthasefitanan thr O3 raNd o t Be-Hower nedglch b Ficde 200vOTdeareh Kfa
the heat pipes 611 is in contact with the ferrules 17b, and the other

end (thesMpReIm&Nts | tirfd des2@)ptheheofielsof N £oRtactpuhtbgthe-£abiagte
Cb. Consequently, when heat of the seal ed sections 6% reaches the

heat pipgsa6khd Bhgégh?ﬁhﬁaé eradesbdbs1vhe hepfe hsptikansisrd %qgglnoid

t
toward the cabi net rough the insides of the heat pipes 61

means ofSAﬁg@,ntad&?ﬂltaﬁiegg%ﬁﬁdsﬂl&évaaso%%# QR apd QHé‘Sérh?éFéb‘lf}(Géa?lfdering

wat er pontalned Int heat ~ pi pes 611. S maKes It possi to nor

he. col dast?Cnot ot e e oo Ul SB8 SHRATFTn T Shoadt oy v U #eS
ot er end® (ot ey e iR R N vd RS R 1Y 68 o e R enas o
enbod M 1 cARALed Buot e, SaNE Lelersoceosigns, And siedundanl o,

description 1's not repeated hér crrcutfati on prpe . WA
irculatio i pe 72

refri Q?rarnéaj}] SNG PSR L toh§ JE %E of o%he mggred 4 SR

arefrléjer t° it it 6n r?p?Z SFE°fnel tued ) BT o‘?r"f’g

mechan Scrﬂe iglia%sl 'lIZL%Jé d41C7rayl§1tag| a C:isits ali%%tdgﬁiagg, 7t Oe %flatsgi §u5g54_17a thus
configured to have a meandering shape makes it possible to enlarge,
by using only the single hot cathode tube 417, an area (a light
emitting area), within the inner surface of the chassis 14 on which
the hot cathode tube 417 is arranged.
[0081] <Fourth embodiment>

A fourth embodiment of the present invention is described

with reference to Fig. 13. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. In the chassis 14 of a backlight
unit 512 of this embodiment, the plurality of (e.g., four) hot
cathode tubes 17 is arranged in parallel with each other in the
Y-axis direction. The respective hot cathode tubes 17 are
arranged in parallel tc one another with the axial directions
thereof agreeing with the X-axis direction. 1In this embodiment,

directions toward which the sealed sections 65 project are various

among the hot cathode tubes 17.
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enbodi ment. The circul ati on pipe 720 has a substantially franme-Iike
shape, and is arranged in a manner surroundi ng the chassis
Additionally, a part of the circulation pipe 720 is in cont ;C%PO%%S%OWSG
(or close to) each of the ferrules 17b. The refrigerant circulation
punp 721[0G8Zpnnect ebetca filen 1diyv,culhat ifamspi ped 7205 rdndo € aretdeided tHubeas
power source not illustrated. This provides a configuration that
causes Wgl gifitre tCili £t &t e wubBsidie ed boW atFeneptpes i01 WaeRidwWigrard
refrigerant circulation punp 721 is driven. [0100] The above

confi gurgtdn KAUSES WRtEIG, W Clrd Sirdrangfed @Rfdfilde ttheCidheldlsalse 14 in
t hrough the inside of the circulation pipe 720 when the refrigerant

circul atd @rnHeP si2h tBatrinerRetiRat sebtt BRsSeRIHAd xral baNSnEXAS$ (the
t her eby absorbed by water inside the circulation pipe 720 through the

ferrul espdgib: dhe absaorhed heatod s HH ssideatied.1 f on @R i8edd g the

cabinet Cb as water circulates. This makes it possible to continually

cool therseal ediiseekiionNs BRe Ry HAVSHRGMALES $Or&i TEUIAT €neWMBIERY des
heati ng up of the seal ed sections 65 can be prevented. Note that sone

of the i nmec LSHE gi:ve I | X nt o]
AT RRE IS AT SRR (R X L Bk

twenti et ove may be used and Insta

nei de t . . i natLon. <Thirt th. y

A Thi Tt et Bt it ol The SR BET Y oht P TS A4S0 BATCarTh 22
f ig. ' i cal th f th b

;ﬁbggieprgﬁc%etsnooa@ecgéjﬁé e%a%%/lse%‘geegallré?rze%@r'engzesiogns, eaflldO\r/gdundant

d i pti ' t ted h ] backl i ght it 912 i li_qui d

crystal BBy "dev PEREBTGSHREE Hiar' bl erenc. abl L edotheRunasices
I tybe 91 h th tube 917 i -sh At I 1y,

Pn"hi s (OIS o Rt BTy P 'GP RSH et Bt it RBABNEUbE O 57 b ePd

toth tside of th h iS. ificall th d of the hot .

LSt hose BB S0 Eab BERTSH S PR STl Kot PR Rt RO oo

a through hole 40 forned in _the bottom panel 14a of the chassis 14,

The seal’dd ‘<ed M6RT65 SHthéhgtadde 58168 s oRs égypépﬂﬁﬁﬁeé?n the

outside the chassis 14 jn_a nmnner pro&ecti ng on the back side of the
ChassiSQFQQEﬁQszfthe left side in FIG. 13} "of the chassis 14 in the

direction (the X-axis direction) parallel to the long sides
thereof. That is, in the hot cathode tubes 173, the sealed
sections 65 at the other end project from the left sidewall 22
(denoted by a reference sign 22R). In this embodiment, the hot
cathode tubes 17A and the hot cathode tubes 17B are arranged
alternately in the Y-axis direction. ©Note that a direction along
which the hot cathode tubes 17 are arranged in parallel with each
other is not limited to the Y-axis direction, and the hot cathode
tubes 17 may be arranged in parallel with each other, for example,
in the X-axis direction. In a case where the hot cathode tubes
17 are arranged in parallel with each other in the X-axis direction,
it is only required that the above mentioned width direction of

the chassis 14 be changed to, for example, the direction parallel
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configuration where the seal ed section 65 projects on the back side
makes it possible to reduce the I ength of the backlight unit j

the wdth direction thereof as conpared to a configuration &%@é@ﬁFﬁQWSG
seal ed section 65 projects fromthe sidewall. [0102] <Fourteenth

enbodi metnd >the shortA $odes eénitd erbods nehteofidhe @f esleat chavens i DM,

is described with reference to Fig. 23. Parts identical to those of

t he aboveo@hpdi ment<isate demmeicichdit>t he sane reference signs, and
redundant description is not repeated here. In a backlight unit 200

of this enmbodiarenitftia diodiatdicde ft uhe 20k dehtf AmRAG UG GiNiRGAEibed
plurality of glass tubes (tube sections) together. Specifically, each

of the glags deukesnde therh@t 1cat hodetbubgerPlcds HORMRE DY L] i ve
gl ass tube mai n body sections (tube sections, hereinafter referred to

as mai N Qe SRGid PBS 282 0 W b GhASImeUPerd Al G 138G | ORd (R IWRRint

section, hereinafter referred to as a joi ning section 203) toget her.

Each of dde: i hogy sectbpns20hdas, a rhubil ah shane ang 4 b dia ght

mai n body sections 202 are arranged in parallel to each other with

t he axi dir i r L NQ+ Lt - ongi,tudi.ngl dikegt i
of the ghgggiifé ﬁ@sﬁﬁbgzﬁg%%g%%%ﬂéb Eﬁé Qﬁ%gﬁ%#gyngksggfgdﬁ fégqhg%Q

a tubul %aéﬂﬂn%e’tu%?e%bggt Eseagraﬁgggggﬁ #%%f? %ﬂﬁf%}ﬁ L%%&P'Jﬁiné}ﬁgé{/%he

t he respective naln y section e nal

sect on 202 8, coUpk efl € 09gINeL Y Ieans Glodt el BRALNG 801 97 ore

203, an nter nal Space € folning sect communi cat es
with the inte l. spac t p Lyve main b secti.ons _202..
(0103 s iR G SRAEREL R |08 SREPERLLNE, R By DPRY R8T CPE B gne
sections 202, te that a position af which t.he j.aining section 2

7o} of nad ot hSrothe PR LoBE ket Tife HaB S BLl Y, ARk Iare Ly,
cl ose to,.one side (the aqther .e , of. the i,n _bo section 202, on
Chioh { PR oS et Dk Lo Ser R ofaP 5 o Pis e garifgs
above enbodi nents, this enbodi nent uses a co%figuration ere, ilﬁ
parts oW PEPPRPesY1TENaFEC R PR &l T & ohEEi BRT df2t %ﬁfggqss 7
14 through the cutouts 40 forned.in the chassis 14, the seal ed
sectiond GG e U SiPEEEF -are arranged out side the chassis
14. The gperation and effect obtained by arranging the seal ed

sect i ond %% 3dut si deSPRE1ERSEL LY 1hgReat H§°§Bn€fagh?hééésitna8§0ﬁ98fmd

t he above enbodi nents, and_description thereof is not repeated here.
[0104]<pp¢tgéﬁpﬁdgngggpﬁe%?;downward from the top, a group of the third

and the fourth hot cathode tubes 17 downward from the top, and
a group of the fifth and sixth hot cathode tubes 17 downward from
the top, in FIG. 14, are defined as a discharge tube group 617D
(a first discharge tube group), a discharge tube group 617E (a
second discharge tube group), and a discharge tube group 617F
(another first discharge tube group), respectively, the sealed
sections 65 of the respective hot cathode tubes 17 (denoted by
reference signs 17D and 17F) in the discharge tube éroup 617D and
the discharge tube group 617F are arranged outside the chassis
14 in a manner projecting on one end (the right side in FIG. 14)

of the chassis 14 in the direction parallel to the long sides (the
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A fifteenth enbodi nent of the present invention is described with
reference to Fig. 24. Parts identical to those of the above

enbodi nents are denoted by the sane reference signs, and redﬁwgg%ﬁBOWSG
description is not repeated here. Ina backlight unit 210 of this

enbodi meptdtia @l teatidy) ofhéeegf, three) hot cathode tubes 211 is
arranged in parallel with each other in the Y-axis direction. Each of

the hot re¢dede tubem 2dHe | sSteORT haHHEd tinR they ISAMEsOBONGHs - 48- of the
G200052SBONSG as the hot cathode tube 201 in the fourteenth

enbodi merd sgleservdedaba¥RodEheuhos 1cathedettubsy 2lteirs rEaraed; by 17E)
joining main body sections 212 and a joining section 213 together,

and has {henzeak edngeghiOnse 83 Al @@gﬁdaPé’ta?r%%gte@eoﬁeg§a:éstﬂb%§§1E@%is

respective hot cathodée tubes 211 are arranged with the nain

sections 213 LNGLERL, hol e selp pALlLel ?£9e9f1§1&%%eﬁefko;9§%'1§}\§ﬂ%.

first and third hot cathode tubes 211 (first discharge tubes

downwar d fy p LhE &9 s&é{ﬁﬂ inzéheté‘:?réc‘fi%icﬁﬂ g%%glg%qstggtﬁéelcﬂ{%%qg%%

out si de the chassis 1« projecting right si one e
1S 21 (i RecShnesi on ap slLelbe, Ungal ong, ot 55 Lihe: Kedacnnce.
2115 dGueraT70m The TOp CACEFE A CIHO S cal e SERLPofe o8 gpBosd
o anged i slgle g Aleghesalon Lt b O SERNOLLe, Lhe el olde.
sides (the width directio f the.chassis 14. That is, in this ,
crbodi ik STe Kot GAEMOUS CHBES 371ATAI e MO cHOhGRE POBENIELAS
aelirgogir :T.garr}:‘:t C!"Lc%lk;[leer g%t g‘laghl onf ttri"lee gb%é‘esdglséggﬂegndiéghlgg g%u)gee%r}%ﬁps,
whichmeans that the number of the hot cathode tubes 17 constituting
each of the discharge tube groups may be changed as appropriate.
[0087] <Sixth embodiment>
A sixth embodiment of the present invention is described
with reference to Fig. 15. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. 1In the chassis 14 of a backlight
unit 712 of this embodiment, the plurality of (e.g., four) hot
cathode tubes 17 is arranged in parallel with each other in the
Y-axis direction. The hot cathode tubes 17 are arranged in
parallel to one another with the axial directions thereof agreeing
with the X-axis. The sealed sections 65 of the respective hot
cathode tubes 17 are exposed to the outside of the chassis 14 in
a manner projecting on one end of the chassis 14 (the right side

in FIG. 15) in the direction parallel to the long sides (the width

direction) thereof. In other words, the sealed sections 65
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A si xteenth enbodi nent of the present invention is described with
reference to Fig. 25. Parts identical to those of the above

enbodi nents are denoted by the sane reference signs, and reé@g %%?BOW&}
description is not repeated here. Ina backlight unit 220 of this

enbodi mesntrarmged ural s tde athg ehgssisi 1% Bot gathedeytdibesr 221t¢d on one
arranged in parallel with each other in the Y-axis direction. As -49-
QR00052SBG6F e tdieacase Df. t he hot cat hode tube 201 in the
fourteenth enbodi nent descri bed above, each of the hot cathode tubes

221 is fpoyoes by | oid¥a@rit@geityd ifint sbody sections 222 and a
joining section 223. Apart of each ferrule 17b is exposed to the

outside of the chasshenlénbandmbie seal edesestisens (Npfeddddst Hatedbe
of the exhaust pipes covered by the ferrules 17b are arranged outsi de

the chassds-dibedesen hadr&adhade & ubes. 224 a1 %@gz%qli}@atlh tih&hose

respective main body sections 222 thereof being set parallel to each

other. JO103] LBotDi Sl BN, el H@néﬁé&%f%h@?a&és‘r@féf&%é silghg,

seal ed sections) project in different directions anong groups

(diSChaﬁﬁg%F pég%?#ga F%&i %LDPHSC?EQOQS?EQPSE gg}ethﬁl%L%F%%ﬁHg%%

one anot , group of the first and second

Fourth RSt et hod triee FEr BBt aTr o el ap o Sang 5 ar o ar hot
Fla 25 PR rthes 37 S reeRabid Toct P Sl Bohgt (F AR ar! e
i Schar gEATe o SuppheakrtatarblRs: S65eia oretn 25AR LA ER TFrEL
respoct [ HET T TIREe o0 f 210 Gid BSIF) PR ERE. AOSERATGe 1 Ch
Lube, 9oy 321020 Lhe, dlschar ge, Lube arowp 221 ane exposed Lo e
,FLG o) o Ligehasela Lin the Siection parallel Lot long.
of the t§¥J‘Q£¥iﬁggﬁifl %%% central part of the direction of arranging
the hot cathode tubes 17 (the Y-axis direction) are arranged
outside the chassis 14. 1In a case where the plurality of hot
cathode tubes 17 is arranged in parallel with each cother, the
central part in the direction along which the hot cathode tubes
17 are arranged in parallel with each other tends to have a
relatively higher temperature than the other parts inside the
chassis 14. Therefore, it is particularly effective to prevent
heating up of the coldest spots by exposing the sealed sections
65 of only the hot cathode tubes 17G arranged in the central part.
[C089] Note that a condition where some of the hot cathode
tubes 17 are arranged in the middle portion of the chassis 14 in

a direction (e.g., the Y-axis direction) along which the hot

cathode tubes 17 are arranged in parallel with each other implies
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hot cat hode tubes 221 (221E) in the discharge tube group 224E are
exposed to the outside of the chassis 14 with projecting fr

-50- &00052SBONSG ot her end (the right side in FIG 25) @?@SBOWSG
chassis 14 in the direction parallel to the long sides (the width

di recti can)cdhdieddén Winate i apotther fhgtstcadilseharigeodule? greups mndjddien
second di scharge tube group are arranged alternately in the Y-axis

di recti othe Ndspddiadvanygigieeugtok tippetrwanar 1owee dddesaihadey t ulds of
221 that are next to one another is applicable as each of the above

descri beghdlilschargthddéba @eaupyc.andaéhai oh el punbes Winidre dotthe hot
cat hode tubes 221 constituting each of the discharge tube groups may

be changed sd@pRNRp i1ate a rahiRL<SavVent g 1dH1 8ROt IBtray be chafged

sevent eent h enbodi nent of the present invention is described with
referencgs tpdidprZ6:e Parts identical to those of the above
enbodi nents are denoted by the same reference signs, and redundant

descriptig@ibds not repeaked hebeimkhtd backlight unit 230 of this
enbodi ment, a plurality of (e.g., two) hot cathode tubes 231 is

arranged in pagaklghiy %ﬂb@&ﬁ?xﬁ%ﬁh@f i Fﬁgs%/h%xiﬁv@'ﬁaf AN A% Hibed

the case of the hot cat hode tube 201 in ourteent h enbodi ment

descri bed gpouee £ach e%yﬁ?%iqﬁp C9599gei&éﬁ%?cgfyxpﬁggged%%tgmaabove

confi guration obtained ning mai n body sections

Lt anged A e e A T L PR s TR e i M Eegngpne

L0, one BN L SRRl AR ol SR oo U0ER A5k, L S8R

18,11, 2 RN sBhel eEhL0%, T, S and, LLDe, LAODh Sl EIC: 200 coh g

directi 8{% t her ecsf = In therd\_/\orfl%h t%&b%eal ed sescté]g)n%thr%g%gn ular

cor r espdHFES AP S5 rgﬂﬁrg%l 57- Y€ 2 SBONSG 9
cabinet Cb at the back by penetrating the cabinet Cb in the
frontward-backward direction. For example, a slit shape
(ventilation openings 311A in the left side) and a rectangular
shape (ventilation openings 311B in the right side) can be
presented as examples of the shape of each of the wventilation
openingsBli. Further, in a backlight unit 320 of this embodiment,
the chassis 14 includes, for example, the two hot cathode tubes
17, and both of the sealed sections 65 of esach of the hot cathode
tubes 17 are arranged outside the chassis 14 by projecting to the
outside thereof.
[0091] Both of the ventilation openings 311A in the left side
in FIG. 17 are aligned along the Y-axis direction, and arranged
soas to line up substantially inalignment with the sealed sections

65 in the left sides that project from a chassis 22. Both of the

ventilation openings 311B in the right side are aligned along the
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outside the chassis 14 are unevenly distributed on one end of the
chassis 14. [0111] <Ei ght eent h enbodi nent > An ei ghtee

enbodi nent of the present invention is described with referg%§%0$H$0WSG
Fig. 27. Parts identical to those of the above enbodi nents are

denot ed Dyastihe dare-tiefrer encdeasrgngedasd aedundant e soukdd o 4151 ydin
repeated here. In a backlight unit 240 of this enbodi nent, a

pl ural i tal dnrentgwithailg sbat eqalchadensub®s n24He ks gRtrAingethad project
parallel with each other in the Y-axis direction. As in the case of

t he hot Eadthode: tathes 204 2H, the fourteenth enbodi nent descri bed
above, each of the hot cathode tubes 241 has a configuration obtained

by joi ni g9y N bodw RGeS t342 hand b vieOlddinFd o3RGl em 2%%eho&%bh%bt
[0112] In this enbodinent, the sealed sections Gg of the main

secti ong24%f tbeshot a%t hodert,upes 1%@1&@@H@t1%rpé’aﬁdr&i@ﬁ %@&ﬁnets

sign 241G that are arranged in the niddl'e portion of the chassis in

the arr &f@g%%ntbdhrse@&hgﬁs%dtbﬁoﬂ%h&%é%éw@%e%ﬁlm%n ogéhangs

direction) are arranged outside the chassi's 14. In a case wher

plurality of g@? g&@@gﬁtgugaﬁﬁﬂ L Sofr s anged; | %ﬁy@'eh% cwba%e%%%a

other, the m ortion o a55|s 14 int rection

uht oh thg e, catifiode Libe tf}i:%é%orqr%r hf 3Rged JN DRTALLEl A’\ét& e?SH be

other ten to have a re ely hlg tenperature eret ore,
o) SO BN (2 LEN SRt S LR UBRRLS, 14508 %ﬁ%e%m
Provet ey mgsgnﬁwe LI e P LN
2o i el g 0 vt (2 (e s
par 2l o) X REE R R e -
5 151020, 2ty ot pethans Lubes pe1c ot Lonal . e,
not lln‘%%% g@%fl%@% g%cugeagggggegegfeggggggléég(%5 in the insides of
the cabinets Ca and Cb. Specifically, for example, air having
flown intc the insides of the cabinets Ca and Cb from the
ventilation opening 3114 in the lower side is exhausted from the
ventilation opening 311A in the upper side after passing through
areas surrounding the ferrules 17b (the sealed sections 65) in
the left side. This further facilitates heat dissipation from
the sealed sections 65, and more effectively prevents a
temperature of the coldest spots from rising. The ventilation
openings 311 and ferrules 17b in the right side exhibit the same
operaticn and effect as those in the left side. Note that the
number of the wventilation openings 311 and a position at which

to form each of the ventilation openings 311 are not limited by

the configuration of this embodiment, and may be changed as
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[0114] <Ot her enbodi nent > The present invention is not [imted
to the above enbodi nents expl ained in the above description G%ﬁOSZSB WSG
drawi ngs. The foll ow ng enbodi nents may be included in the téchnica
scope of the present invention, for exanple. [0115](1) Although each

of the ahmveomnbodé me®ls arses iaredonf tharaémnionl at i b g itrhys 8thausy be
pi pe 64 as the projecting portion, the present invention is not
limted danpddsd ofiey pfofrets NOL POI kd GertEYl 28 canyppaihigen3 0bhpidwethay
by causing a part of the end-wall section 60 to project to be far

away frame t henddsaenbnlyd, oandHde vehape attheneobp8RYnbe Chrrgethaas ng
appropriate. [0116] (2) Although each of the above enbodi nents uses

a confi geedtd e @gla?é% seale@d serhpen &5 ehdrhecexhawst RiPR B4 ve
covered by the ferrule 17b, the present invention is not limted to

this. Anather: sondd Gyeatinys may be Msed whaled theoneaheth 6544 0 %ﬁs

is exposed to the outside the chassis 14 w thout being covered by the

ferrul e deflya ] GHa The, SdatdciPefidbdme be for msd only !sgllataé% .

end-wal | section 60 on one end of the glass tube 17a in the axi

di recti ompddwer eof . AQL18] CdbAicepkiguration where the hot cathode

tube 17 is attached to the cutout 40 in the sidewall 22 (the wall

. ot . F h l.e i h .of ;
section) of the ghass :,‘?g“bjec’%, fnr%tn% Qun t?l%a?;'}e%%@p l?lvjel?ltq_%%h % tdLe'e%%ﬁ(:)Lgaed

above enbodi nents. ver IS no ways necessary that f

cat hode Ji%eré%g%ﬁ%tet @ﬁ heeldq.t 9 gt Nepual L f&&ﬁﬁ Oc?%fftot *Eﬁo%%aé?t%el‘égg'vte

is only required that the ptojecting por |onJ( e seal ed section

of the e é“ I.ne_64) j ecti fromthe end-wall. sectjon 60 of

the ot SatharstOna ErBIUEE Ryt sk SPe el srofRe vRBesrsRiane

Ther ef OrcFeiscq:ip%fsliéﬂ an to twhi ch tthe t}loet cat hode l;)Lube.%f IS gtaéa(éhed o

and neans Used Tor attdchi ng e bt hodd fu & may YB&ch nge4aY

23n??8{1? ¥ ate. 1011 (§); Fagh, 9l thg above &rbodL ent s, 4ses. a . o1ing
mechanism) for coeling the sealed sections 65 are provided at two
positions of the back cabinet Cb. For example, a motor (not
illustrated) is connected to each of the cooling fans 411. The
configuration is such that air is blown by rotation of the cooling
fan 411 when the motor is driven to rotate by receiving power supply
from a power source not illustrated. Each of the cooling fans 411
is provided next to one of the sealed sections 65such that air
blow from the cooling fan 411 forwards the sealed section 65. With
the above configuration, each cooling fan is activated while the
hot cathode tubes 17 is 1lit on, and the sealed sections 65 are
cooled more effectively and a temperature of the sealed sections
65 is prevented from rising.
[0095] <Tenth embodiment>

A tenth embodiment of the present invention is described

with reference to Fig. 19. Parts identical to those of the above
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where the hot cathode tube 17 is attached to the chassis 14 with the
heat di ssipation nmenber 50 provi ded therebetween. However, 3@@?&@@ OWSC
configuration that does not include the heat dissipation ne

be used. [0120] (6) Each of the above enbodi ments uses a configuration
wher e t hanihedt meh iss iapat demno tediber £ b sameseéfénetoatsAeiny shdheidurefant
the outer circunferential surface of the glass tube 17a and the

ferrul e dedrrioveyeris anot hespsondd guead | omnmay 1eqused WA tdieplay
heat di ssipation nmenber 50 is set in contact with any one of the

outer cidemderensict urd ageofiddie: glass e ke e f£rdddi8ng
17b. [0121](7) Although silicone rubber is used for the material of

the heatydhissipat) onr&epbsyibadeaghcpl bhexabaye newbedi merts, Lhepie,
present invention is not limted to this. The material of the heat

di ssi patpon: {EBTRELrERY sO8r £ NANGEd sa8h RRIQRIIALR MBE 8ngéTenents 511.
G200052SBONSG that a material having a high thermal conguct|V|ty 'S

pref er aly go%rtéw@ufr@é eldiak 19f st herhgats @bﬁ%&;&%ﬁ% nemebs 194 22L08hg

Any cutout which penetrates the chassis in manner

elements 511. When an electric current is conducted through the
coocling element 511, one surface of the cooling elements 511
absorb; heat, and the other surface thereof produces heat. Note
that.each of the cocling elements 511 is not limited to a Peltier
element.
[0096] In this embodiment, the respective cooling elements
511 are installed in a manner corresponding to the sealed sections
65 projecting rightward and leftward. More specifically, the
heat-absorbing surfaces of the respective cooling elements 511
are in contact with the ferrules 17b, and the heat-producing
surfaces thereof are in contact with the cabinet Cb. Consequently,
when electric currents are conducted through the cooling elements
511, heat of the sealed sections 65 are absorbed by the cooling
elements through the ferrules 17b. The absorbed heat is
dissipated to the cabinet Cb from the heat-producing surface.
Therefore, heating up of the sealed sections 65 can be prevented.
[0097] <Eleventh embodiment>

An eleventh embodiment of the present invention is described
with reference to Fig. 20. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant

description is not repeated here. In a liguid crystal display
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enabl i ng conmuni cati on between the outer and inner sides thereof, and

t hrough which a di scharge tube can be inserted is applicab

of thg cutouts in the above enbodi nents, and the shape therg%$6w§§%Eg§G
changed as appropriate. [0123](9) In each of the above enbodi nents, a
case whedevite 600 cittode d¢mibedilvents, priovikskeck idulal mEnnEs extrerwi e d
in a direction parallel to the long sides (the X-axis direction) of

t he chasglsh Ikdts pdipesn 6as an @xalph® mddhisviesm) .t heohoéxgaphefecdehe £
17 may be provided in a nmanner extending in a direction parallel to
the shorthsies: ([dirpesy-6X 9 sdebectigarkdotot henehassi 8s 14#.nddt aeafFer
where this configuration is used, it is only required that the

conf i gurdrhiget e silUGh drhatkche eseahed tseebhonsr 6o @f cdhep hot t gatdiede s
tube 17 are projected fromthe sidewalls on both sides of the chassis

14 in t heobhdo£d iona Rand hilet Oftdihdwobl: sidepdhgnest. [Ad2H:(MP1e,

Al t hough a configuration where the hot cathodé tubes 17 are arranged

in paraljplemid &30t O1deradl HNGe £ he e s digcthooe is shown as an
exanple in each of the above described enbodi nents, a direction al ong

whi ch theydwi) cat hode tybes ane raid,anged dy E%rsialelc%liv‘@ 2 8aGA QLher 1

is not limted to the Y-axis direction, and the hot cathode tubes may
e oLy OB et e MLt Je (O RXeTBLeL b8 1B X051
as a di '%&Ed’%d S SN eReh ol t{he2RVe deSeE HReF::P520) of
&00052
each of the heat pipes 611 is in contact with the ferrules 17b,
and the other end (the upper end in Fig. 20) thereof is in contact
with the cabinet Cb. Consequently, when heat of the sealed
sections 65 reaches the heat pipes 611 through the ferrules 17b,
the heat is transferred toward the cabinet Cb through the insides
of the heat pipes 611 by means of latent heat involved in
evaporation and condensation of water contained in the heat pipes
611. This makes it possible to more effectively prevent a
temperature of the sealed sections 65 which are the coldest spots
from rising.
[0099] <Twelfth embodiment>
A twelfth embeodiment of the present invention is described
with reference to Fig. 21. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. A circulation pipe 720, water
(a2 refrigerant) enclosed in the inside of the circulation pipe

720, and a refrigerant circulation pump 721 are included, as

cooling mechanism, in a liquid crystal display device 710 of this
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enbodi nents, the present invention also includes a case using a
di scharge tube (such as a cold cathode tube or a xenon tube,.f

exanpl e) of another type. [0126](12) Al though a case using é%?gé%ﬁQOWSG
ki nd of discharge tubes is shown in each above descri bed enbodi nent,

t he presambodiwemnmt i on Tinel uwdesud acdee upipg tMD ohasore& lKWukdstaftially
di scharge tube in conbination. For exanple, a cold cathode tube and a
hot cat hocknd tbekerayhdee pseddi bscarbhngebioin R0hdAhel3)suAlrtdigiha the
case where a liquid crystal panel and a chassis are set in a stand-up

state wdhegsih riect i eadpanahbell vt oathershor tthel desctihetesh pgpeei?@ is
with the vertical direction is given as an exanple in each of the

above des¢ribgdaefbpdiAents, dieprasentadmvent tpl #kseuillel udes a the
case where a liquid crystal panel and a chassis are set in a stand-up

state WtdraighFact ianRailel phapt P2 1ongcsihdes cbhek eofe 24n88I1MG i on
with the vertical direction. [0528 (14) Although a TFT is used as

each swidcll ngcoapaneBhn@ttbhecd i AWahear ¥shabedhsp! By Y8V L4 N 3G
of the above described enbodi nents, 'the present invention is

applica | t | Opki yist al.di j ' ' in -
cggpone%%%‘?le% ,é)téhcérﬂé-‘hfglq‘]%t ?%rgetsﬂ(t'srgﬁag%%ec%;{"ﬁg%% h&?n %%E%\glta;tn@d w?“c;c hin

l'i quid tal. di : ' i QU r al..displ_ay

devi cesCL': e;tcalprrcgjvji e?'a(%{rlogg‘ e(r:g’rsrzeo i{hsg& g@)é ﬁgﬁigt%ﬁéz&t ﬁ&glec%taﬁgc%ion puAp
provi de f%&(gscqf¥yéﬂh [0129] (15) Although a liquid crystal display
device using a liquid crystal panel as a display panel is shown as an

?ﬁigﬁi?&kﬂiﬁﬁCh of %ﬂ% %ﬁ%%%ad@é&%i&&?a@f@ﬁdkgﬁggs %%%e&ﬂeggﬁich is a
refrigerant, to circulate through the inside of the circulation
pipe 720 when the refrigerant circulation pump 721 is driven.
Heat of the sealed sections 65 is thereby absorbed by water inside
the circulation pipe 720 through the ferrules 17b. The absorbed
heat is dissipated, for example, to the cabinet Cb as water
circulates. This makes it possible to continually coel the sealed
sections 65 by causing water to circulate, whereby heating up of
the sealed sections 65 can be prevented. Note that socme of the
cooling mechanisms given as examples in the sixteenth to twentieth
embodiments described above may be used and installed inside the
cabinets in combination.

[0101] <Thirteenth embodiment>

A thirteenth embodiment of the present invention is
described with reference to Fig. 22. Parts identical to those
of the above embodiments are denoted by the same reference signs,

and redundant description is not repeated here. In a backlight

unit 912 in a liquid crystal display device 910 of this embodiment,
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-56- &200052SBONSG is al so applicable to the display device using

ouner ypes of dlsplay panels. [0130](16) Although a'tel vl Sigososuonss
above descri bed enbodi nents, the present invention is applicable also
to a di sol ayadevicebaotdliTacl tifli Bg kot urerchPLANAG | QY 70F SYNBALSped.
[0131] 10, 310, 410, 510, 610, 710: Li qui d crystal display device(D spl ay
devi ce) Additionally, in this embodiment, only one end of the hot cathode
tube 917 projects to the outside of the chassis. Specifically,
the one end of the hot cathode tube 917 projects on the back side
of the chassis 14 through a through hole 40 formed in the bottom
panel 14a of the chassis 14. The sealed section 65 of the glass
tube 917a is thereby arranged outside the chassis 14 in a manner
projecting on the back side of the chassis 14, Using a
configuration wgere the sealed section 65 projects on the back
side makes it possible to reduce the length of the backlight unit
912 in the width direction therecf as compared to a configuration
where the sealed section 65 projects from the sidewall.
[0102] <Fourteenth embodiment>
A fourteenth embodiment of the present invention is
described with reference to Fig. 23. Parts identical to those
of the above embodiments are denoted by the same reference signs,
and redundant description is not repeated here. In a backlight
unit 200 of this embodiment, a hot cathode tube 201 is formed by
joining a plurality of glass tubes (tube sections) together.
Specifically, each of the glass tubes in the hot cathode tube 201
is formed by joining glass tube main body sections (tube sections,
hereinafter referred to as main body sections 202) and a glass
tube joining section (a tube section, hereinafter referred to as
a joining section 203) together. Each of the main body sections
202 has a tubular shape and the two main body sections 202 are

arranged in parallel to each other with the axial directiocons

thereof matching with the longitudinal direction of the chassis
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11: Liquid crystal panel (D splay panel)

12, 200, 210, 220, 230, 240, 312, 320, 412, 512, 612, 712, 812, G200052SBOWSG
14, The joining section 203 has a tubular shape, and both end
sections thereof are fusion-joined to the respective main body
sections 202. Thus, both of the main body sections 202 are coupled
together by means of the joining section 203, and the internal
space of the joining section 203 communicates with the internal
spaces of the respective main body sections 202.

[0103] The ferrule 17b is mounted on one end of each of the
main body sections 202. Note that a position at which the jeining
section 203 is joiged to each of the main body sections 202 is
set relatively close to cone side (the other end), of the main body
section 202, onwhich the ferrule 17b is not mounted. Additionally,
like each of the above embodiments, this embodiment uses a
configuration where, while parts of the ferrules 17b are exposed
to the outside of the chassis 14 through the cutouts 40 formed
in the chassis 14, the sealed sections 65 of the exhaust pipes
64 are arranged outside the chassis 14. The operation and effect
obtained by arranging the sealed sections 65 outside the chassis
14 are the same as those in each of the above embodiments, and
description thereof is not repeated here.
[0104] <Fifteenth embodiment>

A fifteenth embodiment of the present invention is described
with reference to Fig. 24. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. 1In a backlight unit 210 of this
embodiment, a plurality of (e.g., three) hot cathode tubes 211
is arranged in parallel with each other in the Y-axis direction.

Each of the hot cathode tubes 211 is configured in the same manner
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912: Backl i ght wunit(Lighting device) 14: Chassis
17, 201, 211, 221, 2210, 221E, 221F, 231, 241, 317, 417, G200052SBOWSG

as the hot cathode tube 201 in the fourteenth embodiment described
above. The hot cathode tube 211 is formed by joining main body
sections 212 and a joining section 213 together, and has the sealed
sections 65 arranged outside the chassis 14. The respective hot
cathode tubes 211 are arranged with the main body sections 212
thereof being set parallel to one another.
[0105] In the first and third hot cathode tubes 211 (first
discharge tubes 211A) downward from the top in FIG. 24, the sealed
sections 65 are arranéed outside the chassis 14 with projecting
to the right side (one end) of FIG. 24 in the direction parallel
to the long sides {(the X-axis direction; the width directiocn) of
the chassis 14.
[0106] On the other hand, in the second hot cathode tube 211
(second discharge tube 211B) downward from the top in FIG. 24,
the sealed sections 65 are arranged outside of the chassis 14 with
projecting to the left side (the other end) of FIG. 24 in the
direction parallel to the long sides (the width direction) of the
chassis 14. That is, in this embodiment, the hot cathode tubes
211A and the hot cathode tube 211B are arranged alternately in
the Y-axis direction.
[0107] <Sixteenth embodiment>

A sixteenth embodiment of the present invention is described
with reference to Fig. 25. Parts identical to those of the above
embodiments are denoted by the same reference signs, and redundant
description is not repeated here. 1In a backlight unit 220 of this
embodiment, a plurality of (e.g., six) hot cathode tubes 221 is

arranged in parallel with each other in the Y-axis direction. As
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917: Hot cat hode tube(D scharge tube) 17a, 317a, 417a, 91
G ass tube (Tube section) 17b: Ferrule 17d: Fil ament (EIectQﬁ
211A: Hot cathode tube (First discharge tube) 17B, 211B: Hot

7a:

Wt

t ube (Second di scharge tube)

in the case of the hot cathode tube 201 in the fourteenth embodiment
described above, each of the hot cathode tubes 221 is formed by
joining together main body sections 222 and a joining section 223.
A part of each ferrule 17b is exposed to the outside of the chassis
14, and the sealed sections {not illustrated) of the exhaust pipes
covered by the ferrules 17b are arranged outside the chassis 14.
These hot cathode tubes 221 are arranged with the respective main
body sections 222 thereof being set parallel to each other.
[0108] In this emboéiment, the ferrules 17b (as a result,
the sealed sections) project in different directions among groups
(discharge tube groups) of the hot cathode tubes 221 that are next
to one another. Specifically, a group of the first and second
hot cathode tubes 221 downward from the top, a group of the third
and fourth hot cathode tubes 221 downward from the top, and a group
of the fifth and sixth hot cathode tubes 221 downward from the
top, in FIG. 25, are defined as a discharge tube group 224D (a
first discharge tube group), a discharge tube group 224E (a second
discharge tube group), and a discharge tube group 224F (another
first discharge tube group), respectively. Parts of the ferrules
17b in the respective hot cathode tubes 221 (221D and 221F) in
the discharge tube group 221D and the discharge tube group 221F
are exposed to the outside of the chassis 14 with projecting from
one end (the left side in FIG. 25) of the chassis 14 in the direction
parallel to the long sides (the width direction) thereof.
[0108] On the other hand, parts of the ferrules 17b in the
hot cathode tubes 221 (221E) in the discharge tube group 224E are

exposed to the outside of the chassis 14 with projecting from the
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17G,2410: Hot cathode tube (Discharge tube arranged in central part

arranged i parallel with each other) 22 Sidevall (S deval 1CQ0RTASBRISe

of chassis) 26: Inverter board (Power source) 40: Cutout (Tube

att achmesthsecdndn) thd 7r i g2 0052 SBOMG 5@ 5 Heat tHes séHpadd ion Ienherche

60: End-wal | section 64: Exhaust pipe (Projecting portion)
direction parallel to the long sides (the width direction) thereof.
That is, the first discharge tube groups and the second discharge
tube group are arranged alternately in the Y~axis direction. DNote
that any group of the two or more hot cathode tubes 221 that are
next to one another is applicable as each of the above described
discharge tube groups, and that the number of the hot cathode tubes
221 constituting each of the discharge tube groups may be changed
as appropriate. |
[0110] <Seventeenth embodiment>

A seventeenth embodiment of the present invention is

described with reference to Fig. 26. Parts identical to those
of the above embodiments are denoted by the same reference signs,
and redundant description is not repeated here. In a backlight
unit 230 of this embodiment, a plurality of (e.g., two) hot cathode
tubes 231 is arranged in parallel with each other in the Y-axis
direction. As in the case of the hot cathode tube 201 in the
fourteenth embodiment described above, each of the hot cathode
tubes 231 has a configuration obtained by Jjoining main body
sections 232 and a joining section 233 together. These hot cathode
tubes 231 are arranged with the main body sections 232 thereof
being set parallel to one another. In the respective hot cathode
tubes 231, the sealed sections 65 of the exhaust pipes 64 are
arranged outside the chassis 14 in a manner projecting on one end
(the right side in FIG. 26) of the chassis 14 in the direction

parailel to the long sides (the width direction) thereof. In other

words, the sealed sections 65 that correspond to parts arranged
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65: Seal ed section (Projecting end of projecting portion) 202, 212,
222, 232, 242: Main body section (Tube section) 203, 213,

243:. Joi ning section (Tube section) 311, 311A 311B: Véntili%ﬁBQ%E%OWSG
openi ng (Cool i ng mechani sn) 617D, 617F. Di scharge tube group (First

di schar geut sihge girelphasiE: 1 Dischange cniledgsoupbiSeqaand chesseharge the
tube group) 411: Cooling fan (Cooling nmechanism 511: Cooling el enent
(Cool i ng-weesdradni 54r) 611: Heat pi pe (Cooling nmechanisn) 720:
Circulation pipe 721: Refrigerant circul ation punp Ni : Linear
di stance[dlinpar di s¢AREE @R &hIdiede 10 projecting end of

proj ecting portion)

An eighteenth embodiment of the present invention 1is
described with reference to Fig. 27. Parts identical to those
of the above embodiments are denoted by the same reference signs,
and redundant description is not repeated here. In a backlight
unit 240 of this embodiment, a pluralityof (e.g., four) hot cathode
tubes 241 is arranged in paraliel with each other in the Y-axis
direction. As in the case of the hot cathode tube 201 in the
fourteenth embodiment described above, each of the hot cathode
tubes 241 has a configuration obtained by joining main body
sections 242 and a joining section 243 together.

[0112] In this embodiment, the sealed sections 65 of the main
body sections 242 of the hot cathode tubes 241 (denocted by a
reference sign 241G) that are arranged in the middle portion of
the chassis in the arrangement direction of the hot cathode tubes
241 (the Y-axis direction) are arranged outside the chassis 14.
In a case where the plurality of hot cathode tubes 241 is arranged
in parallel with each other, the middle portion of the chassis
14 in the direction along which the hot cathode tubes 241 are
arranged in parallel with each other tends to have a relatively
high temperature. Therefore, it is particularly effective to
provide outside the chassis 14 the sealed sections 65 of the hot
cathode tubes 241G in the middle portion to prevent a temperature

of the coldest spots from rising.

[0113] Note that a condition where the hot cathode tubes 241
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N2: greatest linear distance (Geatest linear distance fromelectrode
to end-wall section at one end) TV: Tel evision receiver Ca:(ﬁ%@b&ﬁkowa;

(Frame-1ike section; housing nenber) Cal: Opening Ch: Cabinet

(Housing nenmber) G200052SBONSG CLAIMS 1. A lighting device.

conpri siamge arranged in dihechaddke touhe,i cnhén di Schacgeot ulke g.ncthdimag:a s

tube section and an el ectrode arranged inside the tube section, the

t ube secdiwvsctibyvinglamemtival therhohe-#ttbda tabeaxpall giéegtiiged in

thereof and a projecting portion projecting fromthe end wall so as

to be awsyrd YD téteciel @odi aftehie ANt LRSS | orBUSIdY Wi dissehiarge hot

t ube, wherein:
cathode tubes 241 are arranged on either sides (the upper and lower
sides in Fig. 27) of the hot cathode tubes 241G. Additionally,
the number of the hot cathode tube 241G arranged in the central
part is not limited two, and may be changed as appropriate.
[0114] <Other embodiment>

The present invention is not limited to the above embodiments

explained in the above description and drawings. The following
embodiments may be included in the technical scope of the present
invention, for example.
[0115] (1) Although each of the above embodiments uses a
configuration utilizing the exhaust pipe 64 as the projecting
portion, the present invention is not limited to this. The
projecting portion may be any portion obtained by causing a part
of the end-wall section 60 to project to be far away from the
filament 17d, and the shape thereof may be changed as appropriate.
[0116] (2) Although each of the above embodiments uses a
configuration having the sealed section 65 of the exhaust pipe
64 covered by the ferrule 17b, the present invention is not limited
to this. Another configuration may be used where the sealed
section 65 is exposed to the outside the chassis 14 without being
cevered by the ferrule 17b.
[(0117] (3) The exhaust pipe 64 may be formed only in the

end-wall section 60 on one end of the glass tube 17a in the axial

direction thereof.
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the projecting portion has a projecting end that is provided outside

t he chassis; and a linear distance between the electr

the projecting end of the projecting portion is greater thar%; QEO%EOWSG
greatest linear distance between the el ectrode and the end wall on

the one EIOL8R. The (4)ght togf deviseias odtishdgHep heltab Bt hodwheties M7 is
t he tube section includes an exhaust pipe projecting fromthe one end

of the tabeasesd it tand coerlitgyoednt ehexdadstapl r24 r aid e ltiukection)
section in manufacturing the discharge tube; and t he exhaust

pi pe i s coNfhPuiiess aBs the psoeedhngs Pant EQAmPBYeChaskRBhaBrerd Ok
exhaust pipe. 3. The lighting device according to any one of clains

1 and 2,edpdd HdnCONPHoWeRErd PEWRE S84 68 waQaf h%(e%@atr% $URR! ¥he hot
driving power to the dlscharge t ube, wherein: hé di scharge

tube i nddypdesia figsd ule wronfdided ttQ) eclh%Ct\Ja'lqal |e)ét9%'?1n%cft thRe chassis

el ectrode and the power source to each -
14. It is only required that the projecting portion (the sealed
section 65 of the exhaust pipe 64) projecting from the end-wall
section 60 of the hot cathode tube 17 be exposed to the outside
of the chassis 14. Therefore, a position to which the hot cathode
tube 17 is attached, and means used for attaching the hot cathode
tube 17 may be changed as appropriate.
[0119] (5) Each of the above embodiments uses a configuration
where the hot cathode tube 17 is attached to the chassis 14 with
the heat dissipation member 50 provided therebetween. However,
another configuration that does not include the heat dissipation
member may be used.
[0120] (6) Each of the above embodiments uses a configuration
where the heat dissipation member 50 is set in contact with both
of the outer circumferential surface of the glass tube 17a and
the ferrule 17b. However, another configuration may be used where
the heat dissipation member 50 is set in contact with any one of
the outer circumferential surface of the glass tube 17a and the
ferrule 17b.
[0121] (7) Although silicone rubber is used for the material
of the heat dissipation member in each of the above embodiments,

the present invention is not limited to this. The material of

the heat dissipation member may be changed as appropriate. Note
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G200052SBONSG ot her; and the ferrule is attached to the tube

section to cover the projecting portion. 4. The lighting deyl
according to any one of clains 1 to 3, wherein: t he gﬁg§@$§BOW&}
has a wall section and a cutout penetrating the wall section; and

the cutothiat & paeerdad RsvanyubeiafH asbreal §@ﬁau@ﬂltz@twni§fpztéf%ﬁém%
section is attached with penetrating the cutout. 5. The lighting

devi ce ag£ofigh NGt Or L B FF 4hd WdErg LHOMEA 181 69 medieat . di ssipation
menber provi ded between an edge of the cutout and the tube section,

the heat[@liss] pationg A@%euﬁ%u&gﬂmm Egﬂé%gatt@s@@bﬁégglgqa%afnfa%mer
t he tube section toward e chassis i ghting device

accor di ng, 4191 Ay c@;ﬁﬁu‘ﬂflc%lt@oﬁsbét&@eé1th‘@18{1€é9 -and J.nge,rté"ﬁjtgé %rﬁnré‘ye%%
tube includes a plurality of discharge tubes arranged I n paral

with each@tiioddh LHE ENASH Son Ak B LULAbE ¥nol, é%@%%l&%%%ie
second g

i ncludes first dlscharge tubes an |sc arge tu

each of the fiy Y 4 &:[é“'q%s &S atb%% %é.hr@gi Psnda tt%% shage

projecting portion t at i spose OUtSI SeeTe Ahd pf 0] ect

fron1onqj%m%é¥ ﬁ$¢1&b%%%ﬁ%éd‘é%‘%ﬁ%ﬁbﬁﬂié%él0“ of the chassis;

[0123] (9) In each of the above embodiments, a case where
the hot cathode tube 17 is provided in ; manner extending in a
direction parallel to the long sides (the X-axis direction) of
the chassis 14 is shown as an example. However, the hot cathode
tube 17 may be provided in a manner extending in a direction
parallel to the short sides (the Y-axis direction) of the chassis
14. 1Inacasewhere thisconfigurationisused, it is only required
that the configuration be such that the sealed sections 65 of the
hot cathode tube 17 are projected from the sidewalls on both sides
of the chassis 14 in the direction parallel to the short sides
thereof.

[0124] (10) Although a configuration where the hot cathode
tubes 17 are arranged in parallel with each other along the Y-axis
direction is shown as an example in each of the above described
embodiments, a direction along which the hot cathode tubes are
arranged in parallel with each other is not limited to the Y-axis
direction, and the hot cathode tubes may be arranged in parallel
with each other, for example, in the X-axis direction.

[0125] (11) Although a case using the hot cathode tube 17

as a discharge tube is shown in each of the above described
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each of the second discharge tubes has the projecting end -60-
&00052SBONSG of the projectin ortion that is disposed out

chassis and projects Froh1anotgef end of the chassis in a mﬂ%@ﬁ&ﬁ%ﬁﬁW&}
direction of the chassis; and the first discharge tubes and

t he secosmbelisodEt ge thbeseayantalinernatieny adsbangetud8spareds€lusinid a
each other. 7. The lighting device according to any one of clains 1
to 5, whersitierge tube t(Reicti ashargeld uberdid wdes arphugahdh vde, for
di scharge tubes and the plurality of discharge tubes is arranged in

par al | elexdridl €achf aihetrhén ¢ee chassis; t he di scharge tubes
include a plurality of discharge tube groups each including at |east

two adj agentedi schar@e)t Hbegough a castehﬁsﬂhé%ﬁ%n@ﬂ?ngr&ﬂﬁischarge

include a first discharge tube group and a Second di scharge tube

group; tubes is shown in each above described embodiment, the present
invention includes a case using two or more kinds of discharge
tube in combination. For example, a cold cathode tube and a hot
cathode tube may be used in combination.
[0127] (13) Although a case where a liq;id crystal panel and
a chassis are set in a stand-up state with a direction parallel
to the short sides thereof agreeing with the vertical direction
is given as an example in each of the above described embodiments,
the present invention also includes a case where a liguid crystal
panel and a chassis are set in a stand-up state with a direction
parallel to the long sides thereof agreeing with the vertical
direction.
[0128] (14) Although a TFT is used as each switching component
of the liquid crystal display device in each of the above described
embodiments, the present invention is applicable also to liguid
crystal display devices using switching components (e.g.,
thin-film diodes (TFDs})) other than TFTs, and to ligquid crystal
display devices, such as liquid crystal display devices that
provide monochrome display, other than those that provide color
display.
(0129} (15) Although a liguid crystal display device using

a liquid crystal panel as a display panel is shown as an example

in each of the above described embodiment, the present invention
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the projecting end of the pr
of the first discharge tube

projects fromone end of the
chassi s; the projecti
dischargﬁst@beooéppEEcaBEend
the chassis and projects fro
directi o ¢p1dhepghassi s; an
and the second di scharge tub

paral l el (¢ D3@pch ot hers) aBth
of claims 1 to 5,

G200052SB

oj ecting portion of each discharge tube
roup i s disposed outside the c

gchagm sin g wi dth direction o;@?ﬁQ@S%BﬁSG
ng end of the projecting portion of each
oditrehadrgelbybeeghiowp visindi sROsed Qs der
m anot her end of the chassis in a wdth

d the first discharge tube group

e group are alternately arranged to be

Egj/\%h'd 4Bt Re sdeWl £€-ACEOF dinkd ulda ndny R r
G wherein: the discharge tube i'ncludes

a pluralidyiekndhscipedanbubes, thah be ald anged a@s@ﬂ@éa%mw&ﬁe%éﬁ

other in the chassis; and, e

ach projecting end of the projecting

portionscif dR&ent invention is applicable also to a display device not

including a tuner.

EXPLANATION OF SYMRBOLS

[0131] 10, 310, 410, 510, 610, 710: Liquid crystal display
device (Display device)

11: Liquid crystal panel (Display panel)

1z, 200, 210, 220, 230, 240, 312, 320, 412, 512, 612, 712,
812, 912: Backlight unit (Lighting device)

1l4: Chassis

17, 201, 211, 221, 221b, 221E, 221F¥, 231, 241, 317, 417,
917: Hot cathode tube (Discharge tube)

17a, 317a, 417a, 917a: Glass tube (Tube section)

17b: Ferrule

17d: Filament (Electrode)

17A, 211A: Hot cathode tube (First discharge tube}

178, 211B: Hot cathode tube (Second discharge tube)

17G, 241G: Hot cathode tube (Discharge tube arranged in

central part of discha

rge tubes indirection along which discharge

tubes are arranged in parallel with each other)

22: Sidewall
26: Inverter board
40: Cutout

(Sidewall section of chassis)

(Power source)

{Tube attachment section)
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di scharge tubes are provided outside the chassis so as to project
fromone end of the chassis in a width direction of the chassi

The lighting device according to any one of clains 1 to 5, 3%@?@F§EOW$}
t he di scharge tube includes a plurality of discharge tubes that is
arranged i n padrlal IlHatwidile sget iatrherenbbet he chassis; and only

t he di scharge tubes that are arranged in a mddle portion of the
chassis in an é&rr agemitl dagectdron of the di scharge tubes have
projecting ends of the projecting portions that are provi ded outside

the chassis. 64 EReddighiipyy oend-eectianprafgidrg any one of clains
1 to 9, wherein the discharge tube is substantially L-shaped. 11.

The lighting i ceaaeeokdingoho (anyjeneinl ehaidm phdiedinhe/iition)
t he di scharge tube is substantially U shaped. 12. The lighting

devi ce accordizig,t @iany 2one oB2cl akps HalQ Khayhar&ind her s ehanden)
tube has a neandering shape. 13. The lighting device according to

any one of claigs Dbitn 123 Wierei pdhe Jdihe SpddQn dNCIERS fction)
plurality of tube sections - 62 -
311, 311A, 311B: Ventilation opening (Cooling mechanism)
617D, 617F: Discharge tube group (First discharge tube
group) |
6l7E: Discharge tube group (Second discharge tube group)
£11: Cooling fan (Cooling mechanism)
511: Cooling element (Cooling mechanism)
611: Heat pipe (Cooling mechanism)
720: Circulation pipe
721: Refrigerant circulation pump
N1: Linear distance (Linear distance from electrode to
projecting end of projecting portion)
N2: greatest Ilinear distance (Greatest linear distance from
electrode to end-wall section at one end)
TV: Television receiver
Ca: Cabinet (Frame-like section; housing member)
Cal: Opening

Cb: Cabinet (Housing member)
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&200052SBONSG and the discharge tube is fornmed by joining the

lurality of tube sections together. 14. The |ighting devi
gccordiné to any one of clains 1 to 13, wherein the discharé%OQ%%gBPQSG
a hot cathode tube. 15. A display device conprising: the lighting

devi ce according to any one of clai BLATND 14; and a displ ay
panel configured to provide display by using light fromthe |ighting
device. 16. The display device according to claim15, wherein the

di splay panel is a liquid crystal panel using liquid crystal. 17.

The display devilieyaciooy deng deo comproneimg: cl ai s 15 and 16, further
conprising a housing nenber configured to house the display panel and
the |ighting dedicehawhereibd, the dischheghosidgnaenbengiiclhivdesdnon
openi ng section through which a display surface of the gisplay panel

i sdeXpOSeadd adndl e FeakkkRg8 QG NS HhE QUMY B8t hen PRERI Pdhs @Eldtaln
n
? having an end wall on one end in an axial direction thereof and
a projecting portion projecting from the end wall so as to be away
from the electrode; and
a chassis housing the discharge tube, wherein:
the projecting portion has a projecting end that is provided
outside the chassis; and
a linear distance between the electrode and the projecting

end of the projecting portion is greater than a greatest linear

distance between the electrode and the end wall on the one end.

2. The lighting device according to claim 1, wherein:

the tube section includes an exhaust pipe projecting from
the one end of the tube section and configured to exhaust air from
the tube section in manufacturing the discharge tube; and

the exhaust pipe is configured as the projecting portion

by closing an end of the exhaust pipe.

3. The lighting device according to any one of claims 1 and
2, further comprising a power source configured to supply driving
power to the discharge tube, wherein:

the discharge tube incliudes a ferrule configured to

electrically connect the electrode and the power source to each
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the projecting end of the projecting portion is provided in the
housi ng menber. 18. The display device according to claim

further conprising a cooling nechani sm provided in the hous%%80%%ﬁ§8Wﬁ3
and configured to cool the projecting end of the projecting portion.

- 63 - ot%erThendi spl ay device according to claim 18 wherein the
cool i ng nechani smincludes a ventil ation opening penetrating through

t he housi ng maerferdle The MitsRirg devige aceR ddg ild Yy R fthe
clainms 18 and 19, wherein the cooling nmechani smincludes a cooling
fan confdmy&eek {0y Seaek adf. toward the projecting end of the
projecting portion and thereby cool the projecting end of the
projecting portion. 21. The display device according to any one of
clainms 18 to 20, wherein the cooling nmechani smincludes a cooling

el ement gconfi guyed @ qGQRgLD: QNS AL - M LD the Ry %%CE)!E?){?].%E@SOI {e

projecting portion and thereby cool the projecti'ng end
proj ecti Rergion. 22, The display device according to any one of
claims 18 to 21, wherein the cooling nmechani smincludes a heat pipe

configured t Oéttz{?aeﬁé%éi@ qf LR BLOLESH I &g Phut N A S 'Y he

portion to th ousi ng ne er

wall section; and

the cutout is provided as a tube attachment section to which

the tube section is attached with penetrating the cutout.

5. The lighting device according to claim 4, further comprising
a heat dissipation member provided between an edge of the cutout
and the tube section, the heat dissipation member being configured

to dissipate heat from the tube section toward the chassis.

6. The lighting device according to any one of claims 1 to 5,
wherein:

the discharge tube includes a plurality of discharge tubes
arranged in paraliel with each other in the chassis, and the
plurality of discharge tubes includes first discharge tubes and
second discharge tubes;

each of the first discharge tubes has the projecting end
of the projecting portion that is disposed ocutside the chassis
and projects from one end of the chassis in a width direction of
the chassis;

each of the second discharge tubes has the projecting end
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23. The display device according to any one of clains 18 to 22,

wherein the cooling mechani smincl udes: a refrlgerant(}zooog)zsBOWSG
configured to cool the projecting end of the projecting portion;
circulation pipe in which the refrigerant is contained; - 64 -

Q200052 SBOWAEE ghcbject ing godef 1 digeroant i&rdmﬂgﬁéqulqnﬂﬂidKNHngndﬂhﬁsis
the circulation pipe, and configured to circulate the refrigerant
Wi t hin téhed gidciddals daopi foth@d.enhe fdt Bl @yadevd de acepdeh RY textion
claim 23, wherein the refrigerant is water.
of the chassis; and
the first discharge tubes and the second discharge tubes

are alternately arranged in parallel with each other.

7. The lighting device according to any one of claims 1 to 5,
wherein:

the discharge tube includes a plurality of discharge éubes
and the plurality of discharge tubes is arranged in parallel with
each other in the chassis;

the discharge tubes include a plurality of discharge tube
groups each including at least two adjacent discharge tubes;

the discharge tube groups include a first discharge tube
group and a second discharge tube group:

the projecting end of the projecting portion of each
discharge tube of the first discharge tube group is disposed
outside the chassis and projects from one end of the chassis in
a width direction of the chassis;

the projecting end of the projecting portion of each
discharge tube of the second discharge tube group is disposed
cutside the chassis and projects from another end of the chassis
in a width direction of the chassis; and

the first discharge tube group and the second discharge tube

group are alternately arranged to be parallel to each other.

8. The lighting device according te any one of claims 1 to 5,
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25. A television receiver conprising the display device according to
any one of clains 15 to 24. G200052SBOWSG
wherein:
the discharge tube includes a plurality of discharge tubes
that is arranged in parallel with each other in the chassis; and,
each projecting end of the projecting portions of the
discharge tubes are provided outside the chassis so as to project

from one end of the chassis in a width direction of the chassis.

9. The lighting device according to any one of claims 1 to 5,
wherein: |
the discharge tube includes a plurality of discharge tubes
that is arranged in parallel with each other in the chassis; and
only the discharge tubes that are arranged in a middle
portion of the chassis in an arrangement direction of the discharge

tubes have projecting ends of the projecting portions that are

provided outside the chassis.

10. The lighting device according to any cone of claims 1 to 2,

wherein the discharge tube is substantially L-shaped.

11. The lighting device according to any one of claims 1 to 9,

wherein the discharge tube is substantially U-shaped.

12. The lighting device according to any one of claims 1 to 9,

wherein the discharge tube has a meandering shape.

13. The lighting device according to any one of claims 1 to 12,

wherein the tube section includes a plurality of tube sections
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G200052SBOWSG

and the discharge tube is formed by joining the plurality of tube

sections together.

14. The lighting device according to any one of claims 1 to

13, wherein the discharge tube is a hot cathode tube.

15. A display device comprising:

the lighting device according to any one of claims 1 to 14;
and

a display panel configured to provide display by using light

from the lighting device.

16. The display device according toclaim 15, wherein the display

panel is a liquid crystal panel using liguid crystal.

17. The display device according to any one of claims 15 and
16, further comprising a housing member configured to house the
display panel and the lighting device, wherein:

the housing member includes an opening section through which
a display surface of the display panel is exposed, and a frame-1like
section surrounding the opening section; and

the projecting end cf the projecting portion is provided

in the housing member.

18. The display device according to claim 17, further comprising
a cooling mechanism provided in the housing member and configured

to cool the projecting end of the projecting portion.
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19. The display device according to claim 18 wherein the cooling
mechanism includes a ventilation opening penetrating through the

housing member.

20. The display device according to any one of claims 18 and
19, wherein the ccoling mechanism includes a cooling fan
configured to send air toward the projecting end of the projecting
portion and thereby cool the projecting end of the projecting

portion.

21. The display device according to any one of claims 18 to 20,
wherein the cooling mechanism includes a <c¢ooling element
configured to come in contact with the projecting end of the
projecting portion and thereby cool the projecting end of the

projecting portion.

22. The display device according to any one of claims 18 to 21,
wherein the cooling mechanism includes a heat pipe configured to
transfer heat of the projecting end of the projecting portion to

the housing member.

23. The display device according to any one of claims 18 to 22,
wherein the cocling mechanism includes:

a refrigerant configured to cocol the projecting end of the
projecting portion;

a circulation pipe in which the refrigerant is contained;
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and

a refrigerant circulation pump connected to the circulation
pipe, &and configured to circulate the refrigerant within the

circulation pipe.

24. The display device according to claim 23, wherein the

refrigerant is water.

25. A television receiver comprising the display device

according to any one of claims 15 to 24.
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