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CERAMICMETALIIALIDELAMP

TECHNICALFIELD

[0001]

Thepresentillventionrelatestoacel･amicmetalhalidelamp,inparticular.ahigh

wattagetypeceramicmetalhalidelamphavillganoLIterbulbofapproximatelycylindrical

shape.

BACKGRAOUNDART

[0002]

lllrecentyears、cel･amicmetalhalidelampsusingaceramicdischargcvesselllave

beenwidelyspread.

Theceramicmetalllalidelamphastypicallyadischargevessel(alightemittingtube)

madeofceramicsandatranslucentouterbulbwhichaccommodatesthedischargevessel.

TheshapeofouterbulbincludesaBtype(Bulged).Gtype(GIobular),Ttype

(Tubular).Rtype(Reflector)､BTtype(BulgedandTublllar),andthelike.

ThelightingdirectionincludesaBI-ltype(horizontallightingtype),BUtype(vertical

lightingtype),andthelike.

TheBHtypeissuchthatthelampisinstalledsothatthelampaxisisapproximately

horizontaLbutactLlallymaybeinstalledinsuchastatethatthelampcenteraxisisinclil1edatan

angleofOoto75owithrespecttothehorizontaldirection.

TheBUtypeissuchthatthelampisinstalledsothatthelampbaseispositionedat

uppel･sideandthelampcentel･axisisapproximatelyvertical.

[0003]

Generally、ceramicmetalhalidelampsofverticallightingtypearelIsedmostlyfbr

highceilinglightil1gapparatusinfictory.gymnasium,orthelikebutthoseofhorizontallighting

typeareusedmostlylbranoutdoorsignboardlightingapparatusorthelike.Here,､6high

wattagetype計､isofaratedlamppowerof450Wormore､inparticular､500～1000W.

IPriol･ArtDocument]

[PatentLiteratllre]

[OOO4]

[PatentLiteraturel]JapanesePatentPublicationNo.2014-63623

[PatentLiterature2]WO2006/001166(JapanesePatentNo.4129279)
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ProblemstobesoIvedbytheinvention

[0005]

Theoutel･bulbofB1ype,GtypaBTtypeol･thelikeisswollenaroundthedischarge

vessel.alldthel･efbl･e､theouterdiametel･ofouterbulbisI･elativelylarge.

Therefbre.thespacebetweenthedischargevesselandtheouterbulbcanbemade

l･elativelylarge.

However、inacylindricalouterbulbsuchasTtype,theouterbulbandthedischarge

vesselareclosetoeachotherandtherefbl･e.thetemperatureofouterbulbbecomeshigh.

Particularly.inahighwattagetypeandhorizontallightingtypelampthetemperatureofoutel･

blllbbecomesIocallyhighatapartllearthedischalgevessel、andthennaldefbl･mationmay

OCCuI．

[0006］

Theomectoftheprescntinventionistoprovideatechniquefbrpreventil1gthethermal

defbrmationofouterbulbduetohightemperatureinahighwattageceramicmetalhalidelamp

whichisprovidedwithacylindricalouterbulb.

MeanSfbrSoIvingtheProblems

[OOO7]

Thepreselltillventorshaveearnestlystudiedameansfbravoidinganelevated

temperatureofouterbulbinacel･amicmetalhalidelampofhighwattagelypeandhorizontal

lightingtypehavingacylindricalouterbulb.

Inordertopreventtheelevatedtemperatureofollterblllb、thedistancebetweenthe

outerbulbanddischargevesselistobeincreased.

However,illcaseofacylindricalouterbulb,itisimpossibletoincreasethedistance

betweenanouterbulbandadischargevessel.

Thell.theinventorsofthepresentinventionhaveconceivedanideathatasleeveis

pl･ovidedbetweentheouterbulbandthedischargevessel.

InalloLlterblllboftheBTtype,itiskllownthatadischargevesseliscoveredwitha

sleeveillordertopreventthebreakageofallouterbulbduetoruptureofthedischargevessel.

However、inahighwattageceramicmetalhalidelampwhichisprovidedwitha

cylilldricalouterbulb,itisI1otknownthatasleeveispl･ovidedinordertopreve'1ttheelevated

tempel･atureofouterbulb.

[OOO8]

Then,theillventol･softhepresentillventionhavecarriedoutalargenumberof

experimentstoconfirmthatbyprovidingasleevebetweenadischargevesselandanouterbulb.
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itispossibletopreventtheelevatedtemperatureofouterbulb.

[OOO9]

Accordingtoanembodimentofthepresentinvention,thereispl･ovidedaceramic

metalhalidelampcomprisingadischal･gevesselfbrcontaininglightemittingmaterialanda

tl･anslucentouterbulbfbraccommodatillgthedischargevessel､whel℃ill

asleeveisprovidedbetweenthedischargevesselandtheouterbulb、andassuming

thataratedlamppowerisP[W]､aradiusofaninnersurfaceoftheouterblllbbeillgR3[mm].a

distallcebetweellanoutel･sul･ftlceofthedischal･gevcsselandaninnersurfaceofthesleeve

beingt,[mm],andadistancebetweenanoutersLIrfaceofthesleeveandtheinnel･surftlceofthe

outel･bulbbeillgt2[mm],thefbllowingequationsaresatisfied.

(R3/P)≦0.06[mm/W]

l.0≦t2/tl≦2.0

[OO10]

Accordingtoancmbodimentofthepresentinventioll,intheceramicmetalhalide

lamp､filrtherthefbllowingequationmaybesatisfied.

(t,+t2)/P≦0.037[mm/W]

[OOll]

AccordingtoanembodimelltofthepresentinventioI1、illtheceramicmetalhalide

lamp.theratedlamppowel･maybeequaltoormorethall500Wandofhorizontallightingtype.

[OO12]

AccoI･dingtoanembodimentofthepresentillvention,intheceramicmetalhalide

lamp､theouterbulbmaybenlledwithaninertgas.

[OO13]

Accordingtoanembodimentofthepresentillvention、intheceramicmetalhalide

lamp｡filrtherthefbllowingequationmaybesatisfied.

t,/P>0.01[mm/W]

[OO14]

Accordingtoanembodimentofthepresentillvention、intheceramicmetalhalide

lamp､thesleevemaybemadeofquartzglass.

EHectsofInvention

[0015]

Accordingtothepresentinveiltio11.thereisprovidedatechniquefbrpreventingthe

thermaldefbrmationofoulerbulbduetohightemperatureinahighwattageceramicmetal

halidelampwhichisprovidedwithacylindricalouterbulb.
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BRIEFDESCRIPTIONOFDRAWINGS

[OO16]

[Fig.IA]

FIG.IAisaviewfbrcxplaininganembodimentoftheceramicmetalhalidelamp

accol･dingtothepresentinvention.

[Fig.IB]

FIO．IBisaviewfbrexplaininganembodimentofthecel･amicmetalhalidelamp

accordingtothepresentinvention.

[Fig.2A]

FIG.2Aisaviewfbrexplainingallembodimentofdischargevesseloftheceramic

metalllalidelampaccol･dingtothepresentinventioll.

[Fig.2B]

FIG.2Bisaviewfbl､explainingthedime'1sionsofdischargevesseloftheceramic

metalhalidelampaccordingtothepl･esentillventioll.

[Fig.2C]

FIG.2Cisaviewfbrexplainingthedimensionsofouterbulb、sleeveanddischarge

vesseloftheceramicmetalhalidelampaccordingtothepresentinvention.

[Fig.3A]

FIG.3AisaviewibrexplaininganexampleofshapeofTtypelamp.

[Fig.3B]

FIG.3Bisaviewibl･explaininganexampleofshapeofBtypelamp.

[Fig.3C]

FIG.3CisaviewfbrexplaininganexampleofshapeofBTtypelamp.

[Fig.4A]

FIC.4Aisagraphl℃rshowingarelationshipbetweenaratedlamppower､､P､.anda

l､atio､､R3/P''betweeninnel･radillsofoutel･bulblllandl･atedlamppower.whichhadbeen

obtainedbytheexperimentsbythepresentinventors.

[Fig.4B]

FIG.4Bisagraphfbrshowingarelatiollshipbetweenaratio6R3/P､.andahighest

temperatureofouterbulbsurface.whichhadbeenobtainedbytheexperimentsbythepresent

inventol･s.

[Fig.5A]

FIG.5Aisaviewlbrshowillgal･elationshipbetweellratedlamppower､､P曇､andaratio

"(t,+t2)/P'..whichhadbeellobtainedbytheexperimentsbythepresentillventors.
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[Fig.5B]

FIG.5Bisagl･aphlbrshowi'1garelatiollshipbetweenaratio"(t,+tz)/P''andahigheSt

tempel･atureofouterblllbsul･face､whichhadbeenobtainedbytheexperimentsbythepresellt

inventol･s.

[Fig.6]

FIG.6isagraphfbrshowingarelatiollshipbetweenaratio｡､t2/t,''andahighest

temperatureofouterbulbsurface、whichhadbeenobtainedbytheexperimentsbythepresent

illventors.

MODESFORCARRYINGOUTTHEINVENTION

[OO17]

Hel･eaifer､withl･especttoembodimentsofceramicmetalhalidelampaccordingtothe

preselltinvention､explanatiollsaregivenindetailwithreferencetotheaccompanyingdrawings.

liladditioll,inthefiguresthesamerefbrencesignsareaddedtothesameelementsalld

ovel･lappedexplanationsareomitted.

[OO18]

FIG.IAandFIG.IBareviewslbl･explainillgthestructureofceramicmetalhalide

lampofhi8hwattagetypeandhol･izontallightingtype(BHtype)accordillgtothepresent

embodiment.FIG.IAandFIG.IBshowthestructureofcel･amicmetalhalidelampviewedii･om

thetwodirectionswhichal･eorthogonaltothecenteraxisofthelamp,andalsoorthogonalto

eachother.

Here,、6highwattagetype､'isofaratedlamppowel･of450Wormore,inparticular、

500～IOOOW.typicallyabout600～700W.

Thehorizontallightingtype(BHtype)issuchthatthelampisillstalledsothatthe

lampaxisisapproximatelyhorizolltal,butactuallymaybeinstalledinsuchastatethatthelamp

cenlel･axisisinclincdatanallgleofOoto75owithrespecttothehorizolltaldirectioll.

[OO191

TheceramicmetalhalidelamplOOhasatrallslucentoutel･bulb(oLitertube)lll,a

dischargevessel(lightemittingtube)130madeofceramicsarrangedintheinsideofouterbulb

andacylindricaltrallslucentsleevelO8(FIG.1A)whichisarl･angedtocoverthedischarge

vessell30.

Theouterbulblllhasatoppartlllbofacylindricalcontainershape,acylindrical

pal･tlllaandaneckpartlllc.Theouterdiameterofcylindl･icalpartlllaissubstantially

collstant.Theouterdiameterofcylindricalpartlllaisiargerthanthoseofneckpartlllcand

toppartlllbrespectively.
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Accordillgly.attheboundalybelweencylindricalpartlllaandtoppartlllbandat

theboLI11darybetweencylindricalpartlllaandneckpartlllc,aSmallinclinedpartisfbrmed

respectively.Theouterbulblllofthepresentembodimentisofacylindricalshapeandisin

particulal･referredtoasTTtype.Theaxialdimensionofcylindricalpartlllaissufficiently

lal､gerthanthoseofdischargevessell30andsleevelO8respectively.

[0020]

Atneckpartlllc,asealingpart(notshownintheflgure)isfbrmed.AnEtypebase

112ofscrewshapeismountedtocoverthesealingpart.Basell2isbondedbyusinga

heat-resistantadhesiveorengagedwiththespiralscrewgroovewhichisfbrmedbymolding.At

thesealingpartofneckpartlllc,theflarepartofstempipell5issealed、illwhichapairof

lead-wiresareair-tightlysealed.

[0021]

Bystempipell5､asupportlO9issLIpportedwhichismadeofametalwireofrevel･se

Ulettershape.OI1supportlO9,apairofmountsupportplatesI14Aandll4Baremounted.One

ofmountsupportplatesll4Aisarrangedontoppartlllbofouterbulblll,andtheotherof

mounlsupportplatell4Bisal･l･angedonneckpartlllcofouterbulblll.Suppol･tlO9supports

dischargevessell30atapI･edeterminedposition，alldsimultaneouslyhasafeedingfilnctionto

feedpowertodischargevessell30.

[OO221

CeramicmetalhalidelamplOOisfilrtherprovidedwithagetterll3andastarterllO.

111thisembodiment､thegettel･113ismountedtosupportlO9011thetopsideofdischargevessel

130,alldstal･tel･llOismountedtosupportlO9011thenecksideofdischargevessell30、

respectively.Further､awiremaybewoundontheperiphelyofsleevelO8inaspiralshapein

ordel･topl･eventthedamageofouterbulblllincaseofl･uptureofdischargevessell30.

[0023]

Ollterbulblllis、fbrexample、madeoftra'1slucenthardglasssuchasborosilicate

glassorthelike.SleevelO8ismadeoftrallslucentquartzglass.Theillsideofouterbulblll

maybeevacuatedbutmaybefilledwithaninertgassuchasargoll(Ar),anitrogen(N2)ol･the

like.

ltisadvantageousthattheinsideofouterbulblllisevacuatedinordertohold

dischargevessell30toahightemperature.Bymailltainingdischargevessell30tobeahigh

tempcl･ature,thelampefficiency(lightemissionefficiency)becomeshighandtheevaporation

oflightemittingmaterialllavingarelativelylowvaporpressureandsealedindischargevessel

130canbepromoted.

[0024］
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lnaceramicmetalllalidelamplOO.bymountingbasell2toasocket(notshownin

thefigure)andbysupplyinganelectriccurrentthroughapredeterminedlightingcil℃uit(not

showninthefigure)fi･omapowersource、anelectricdischargeisgeneratedbetweenthe

electrodesindischargevessell30.Therebyastablelightingismaintained.

[OO25]

WithreferenceloFIG.2A,astructureofdiSchal･gevessell30willbeexplained.

Dischargevessell30hasalightemittingpartl30Catthecenter,andnarl･owtubeparts

(capillaryparts)130A.130Bollbothsidesoflightemittingpal･t.Thepresentdischargevessel

130isofso-calledintegratedtypeinwhichlightemittingpartl30Cofasubstantially

spheroidalshapeandnal･rowtubepartsl30A,130Bollbothsidesoflightemittingpartare

integl･allyfbrmed.Howevel･,thedischargevessell30maybefbrmedbyconnectingnarl･owtube

pal･tsI30Aandl30Bmanufacturedseparatelyonbotllsidesoflightemittingpartl30C.

[OO26]

Tbnarrowtubepal･tsl30Aandl30B,electrodesystemsl20aandl20baremounted,

reSpectively.Electrodesystemsl20aandl20bhaveatungstenelectrodel23,acurrentsupply

collductorl22andaleadwirel21、respectively.Tothetipoftungstenelectrodel23,atungsten

coilismounted.Thetipoftungstenelectrodel23isdisposedatthelightemittingpartl30Cof

dischargevessell30.

[0027］

AcurrentsupplycoI1ductol･122includesahalogellresistantintermediatemember

122aandaconductivecermetl･odl22b.TungstenelectrodesI23,curl･entsupplyconductorl22

andleadwil･el21areconnectedtoeachotherbybuttwelding.

[OO28]

Inlightemittingpartl30Cofdischargevessell30、anadditiveissealedasalight

emittingmaterialinadditiontomerculyandinertgas.TheamountofmerculyisIOOmgat

maximum,prefel･ably､about85mg・Theadditiveincludesahalideofanalkalimetal､ahalideof

analkalineearthmetal.ahalideofarareearthmetal､orthelike.Thetotalamountofadditives

is20mgatthemaximum.Theinertgasisfbrexampleararegas、butisargoninthe

embodiment.

[OO29]

Whentheceramicmetalhalidelampisturnedon,mercuryandadditivesareheatedin

thelightemittingpartl]OC,andareevaporatedpartiallytobeexcitedbydischargetoemit

light.

Theremainingpartispooledasaliquidphasestateatthebottompartoflightemimng

partl30C.Apartofliquidphaseisevaporated｡circulatedbycolwectionintheillsideoflight
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emimngpartl30C.andl･elurnstoitsbottompart.Suchacycleisrepeatedduringthelamp

lighting.

[OO30]

WithreferencetoFIC.2B｡dimensionsofdischargevessell30andsleevelO8of

ceramicmetalhalidelampaccordingtothepresentembodimentwillbeexplained.

Theaxialdimensionofdischargevessell30isassumedtobe､､LI､､.theouterdiameter

oflightemittingpartl30Cisassumedtobe､､DI''、andtheefibctiveillllel･diameteroflight

emittingpartl30CisassLImedtobe､､D'､.Theouterdiametel･.､DI,'isthemaximumoutel･

diametel･oflightemittingpartl30C､thatis､theouterdiameteroflightemittillgpartl30Catthe

centralpart.

Theeffectiveinnel･diameter､6D.'iSthemaximuminnerdiametel､oflightemittingpart

130C｡thatis,theinnerdiameteroflightemittingpartl30CattheCentralpal･t・Theouter

diameterofsleevelO8isassumedtobe･.D2．．､andtheaxialdimellsionofsleevelO8isassLImed

tobe､6L2.'.Thedimensioll、､L2'、is、atleast.largerthantheaxialdimellsionsoflightemitting

paIT130C.

[OO31]

Thearclength､､AL､isdefinedbythedistallcebetweenthetwoelectrodesl23.

Namely,thearclength､6AL'.isthedistallcebetweenthetipsoftwoelectl･odesI23intllelight

emittingpartl30C.Thel･atio、&AL/D''betweentheeffbctiveinnerdiameter，、､andthearc

length､､AL.'ofdischal･gevesselisreferredtoas.､shapeparametel･､.ofdischargevessell30.

Incaseoflightemittingpal･tl30Cbeingalongandthintype,thevalueofshape

pal･ameter6.AL､isincreased、whileincaseoflightemittingpartl30Cbeingathickandshort

type,thevallleofshapepal･ameter@･AL'､issmaller.

[OO]2]

Theelectrodeprqiectionlength@,L"isdefinedbythelengthofelectrodel23prcjected

inthelightemittingparll30CInothel･words,theelectrodeprqiectionlellgth､､L..isthe

distancebetweentheouterpel･ipheryoftransitionalcurvedsurfaceLsibrmedataboundaly

bctweenlightemittillgpartl30Candthintubel30A、130Bandthetipofelcctrodel23.

Further､i'1casethatthelightemittingpartl30Cisofacylindl･icalshape,theelectrode

prqectiolllcngthListhedistallcebetweellanendsurlhceoflightemittillgpartl30Candthetip

ofelectrodel23.Theratio.､L/D､'ofelectrodeprqectiolllengtllLtoelYbctiveillllerdiameterD

isreferredtoas､､electrodeparameter､'.Asaperformanceparametel･ofdischargevessell30、a

walisurfaceloadisused.Here,thewallsurfaceloadisdefinedbyavalueobtainedbydividing

aratedlamppowerbythewholeillllersurfaceareaoflightemittingpartl30C.

[OO331
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Intheceramicmetalhalidelampofhorizontallightingtype,ithappensthata

dischargearcl23A(FIC.2A)generatedbetweenelectrodesl23isfloatedtobeinproximityto

orbebroughtintocontactwiththeinnersurfaceoflightemittingpartl30Cofdischargevessel.

Thus，lightemittingpartl30CisIocallyoverheatedanditmaycausecracksof

dischargevcssel.

Theillventol･softhepresentillventionhavecal･riedoutalargenumberofexperiments

andsetconditionstoavoidbreakageofdischargevesselillaceramicmetalhalidelampofhigh

wattagetypeandhorizontallightingtypesuchthataratedlamppoweris500～IOOOWas

fbllows.

ThearclengthisofAL=25to34mm,theshapeparameterisofAL/D=1.00to2.00

astheunitofDiJemm割司､andtheelectrodeparametel･isofL/D=0．60tol.00.Mol･epreferably,

theshapeparametel･isofAL/D=1.20tol.60,andtheelectrodeparametel･isofL/D=0.70to

0.90.FLll･ther,thewallsurfaceloadisIO~30W/cm2,morepreferablyll5～20W/cm2.

[OO34]

WithreferencetoFIG.2C、dimensionsamongdischal･gevessell30,sleevelO8and

outerbulblllofceramicmetalhalidelampaccordingtothepresentembodimentwillbe

explained.

Thedistancebetweenthecenteraxisl30Lofdischargevessell30andtheouter

surfaceoflightemissionpartl30Cofdischargevessell30,11amely,theradiusofoutersLIrface

oflightemittingpartl30CisR,.TheoutersurfaceradiusRIoflightemittingpartl30CiSa

halfofouterdiameterDloflightemittingpartl30C.Thedistancebetweenthecenteraxisl30L

ofdischargevessell]0andtheinnersurfaceofsleevelO8,namely,theradiusofillllel･surface

ofsleevelO8isRﾌ．

Thedistancebetweenthecenteraxisl30Lofdischargevessell30andtheinner

surfaceofouterbulblll、namelVotheradiusofinnersurfaceofouterbulblllisR3.Furthel;
‐』

thedistancebetweentheoutersurfaceoflightemittingpartl]OCandtheinllersurfaceofsleeve

108isl･eferl･edtoasinnel･gap@et,'',andthedistancebetweentheoutersurfaceofsleevelO8and

theinnel･surfaceofoLIterbulblllisreferredtoasoutel､gap､6t2'､.

[0035］

TherelationshipamongtheouterdiameterDloflightemittingpartl30C,oLltel･

diameterD2ofsleevelO8、outersurfaceradiusRIoflightemittingpartl30C，innersurface

radiusR2ofsleevelO8,illllersurfacel･adilIsR3ofouterbulblll、illnergapt,,andoutergapt2

isrepresentedbythefbllowingfbrmulas.

[0036］

R3=Rﾌ+Ats+t2=RI+t,+Ats+t2
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DI=2×RI=2×Atd+D

D2=2×(R2+Ats)

Here、AtsisthelllicknessofsleevelO8,Atdisthethickllessoflightemittingpart

130C.alldAtbisthethicknessofouterbulblll.

[OO371

WithreferencetoFIC.3A.FIG.3B｡andFIG.3C.examplesofshapeofouterbulbof

thelampwillbeexplained.

TheouterbulboflampofFIG.3Aisofacylindricalshape、relbrredtoasTtype

(Tubulal･)､theouterbulboflampofFIG.3Bisofbarrelshape.referredtoasBtype(Bulged)、

andtheouterbulboflampofFIG.3CisofacompositeofTubularandBulged,l･eferredtoas

BTtype.Amethodfbrexpl･essingtypesoflampisdelllledinJIS7710anditisexpressedasa

combinationofalphabetsandnumerals.Thealphabelindicateslamptype,andthenumber

indicatesthenominalvalue(mm)ofouterdiameterofthemaximumpart.Forexample.…T48''

indicatesTtypeandthenominalvalueofouterdiameteratthemaximumpartbeing48mm.

Furthel･.theouterbulbofthelampshowninFIC.1AandFIO.1Bisofacomposite

typeofcylindricalshapesandreferredtoasTTtype.lnthespecificationofthepresent

application､theouterbulbofcylindricalshapeindicatesTtype｡TTtype.orthelikeandmealls

thattheoutel･bulbisI1otswollenatleastaroundthedischargevessel.

10038]

Asdescribedabove,theillvelltorsofthepresentinventionhavecollsideredearnestlya

meansfbravoidingallelevatedtempel･atureofouterbulbinaceramicmetalhalidelampofhigh

wattagetypeandhol･izontallightingtypewhichisprovidedwithacylindricaloutel･bulb.

Then､theinventorsofthepresentinventionhaveconceivedanideatoprovideasleeve

betweentheouterbulbandthedischargevessel.

Ingeneral,inaceramicmetalhalidelamp｡toprovideacylilldricalsleevebetweenthe

outerbulbandthedischargevesselisknownintheconventionaltechnology.

However,intheconventionaltecllllique,thesleeveisprovidedinordertopreventthe

breakageofouterbulbwhenthedischargevesselisbroken.Further､asleeveisusedillsucha

casethatanouterbulbisswollenatthecenterpartsuchasofBTtype.andisI1otusedinthe

cylindricalouterbulbsuchasTtype.

Theinventorsofthepresentinventionhavecarriedoutalargenumberofexperiments

andconfll･medthatbyusingasleeve，itispossibletoavoidtheelevatedtempel･atureof

cylindl･icaloulerbulb.

[OO39]

Atfirst｡theinvcntol･softhepresentinventionhavesettheupperlimitoftemperature
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ofouterbulbduringlighting.

Withl℃specttothesafetystandardregardillgthetemperatureofouterbulbmadeof

hardglass.lhereisnoregulationsillcaseofceramicmetalhalidelamp，butwithrespectto

high-pressuresodiumlamp,thereiSaregulationasIEC60662(2011).Accordillgtoit.inthe

caseoftheJapaneseSpecification、theupperlimitofsurfacetemperatureofouterbulbduring

barelightingatratedlamppoweris400oC.

Accordingly､theillventorsofthepresentil1ventionhavesetaconditionsuchthatthe

maximumtemperatureofouterbulbduringlightingataratedlamppoweris400oCorlower.

[0040]

Hereinaner、withreferencetoTablesl,2and3.explanationswillbegivento

experimentswhichwerecarriedoutbytllepreselltinventors、andembodimentsofthepresent

inventiOn.

ThetablelsI1owsthespccificationsofcel･amicmetalhalidelampsusedin

experimentsperfbrmedbythepreselltilwentorsandreSultsthereof

Thepresel1tinventorshavecarriedoutanumberofexperiments､butasshowninfirst

columl1oflablel、explanationswillbegiventoembodimelltsI～4,comparativeexamplesI～7

andcoI1ventionalexamplesI～3.Further,embodimentsI～4arebasedonexperimentswhichthe

presentinvelltorshavecarriedoutfbl･thefirsttime、andcomparativeexamplesI～7and

coI1ventionalexamplesI～3arebasedonexperimentswhichthepresentinvel1torshadalready

carriedoutandknownexperimentsreSpectively.

[OO411

AsshowninsecolldcolumnofTablel,lampsofaratedlamppower660Wareusedas

examplesofhigllwattagetype.andlampsofaratedlamppowel､of250Wand400Wareused

aSexamplesofmiddlewattagetype.

AsshowninthirdcolumnofTablel,shapesoflampsaremainlycylilldrical(Ttypeor

TTtype).butcollventionalexamplesland2areofBTtype.Asdescribedabove,thelamptype

isexp'･essedasacombinationofalphabetsandnumerals.Thealphabetindicateslamptype､and

thenumeralindicatesthenominalvalue(mm)ofouterdiameteratthemaximumpal･t.For

example.､,T48"illdicatesTtypeandthenominalvalueofouterdiameteratthemaximumpart

being48mm.

[0042］
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Tablel

Lpower Shapeof Lighting Gasin Sleeve Temp.of
OuterBulb Direction OuterBulb OuterBulb

PIW] [｡C]

Embodimentl 660 TT67 BH GAS YES 390

Embodiment2 660 TT80 BH GAS YES 385

Embodiment3 400 T48 BH GAS YES 380

Embodiment4 400 T48 BH NO YES 375

ComparativeEx1 660 TT67 BH NO NO 405

ComparativeEx2 660 TT67 BH GAS NO 435

ComparativeEx3 660 TT67 BH GAS YES 405

ComparatveEx4 400 T48 BH NO NO 390

ComparativeEx5 400 T48 BU NO YES 375

ComparativeEx6 400 T55 BU NO YES 305

ComparativeEx7 250 T48 BH NO YES 370

ConventionalExl 660 BT150 BU NO YES 160

ConventionalEx2 660 BT150 BH NO NO 180

ConventionalEx3 660 TT120 BH NO YES 382

[0043］

AsshowninfburtllcolumnofTablel,thelightingdirectionoflampsofembodiments

l~4isahorizontallightingtype(BHtype)butthatofcomparativeexamples5.6anda

coI1velltionalexamplelisavel･ticallightingtype(BUtype).

AsshowninfifihcolumllofTBblel,therearepl･eparedexamplessuchthattheouter

bulbisevacuatedandexamplessuchthattheouterbulbisfilledwithaninertgas.

[OO44]

AsshowninsixthcolumnofTIlblel，inembodimentsI～4､thel･earepreparedlampSin

whichasleeveismou'1ted、andinconventionalexamplesandcomparativeexamples,thereare

illcludedlampsinwhichnosleeveismounted.

AmongexamplesI～4,compal･ativeexamplesI～7，alldcollventiollalexamplesI～3.

onlyexamplesland2,comparativeexample3andconventionalexamplc3areofhighwattage

typeandhorizontallightingtypehavinganouterbulbofcylindricalshape(TTtypeorTtype)

andbeingprovidedwithsleevelO8.

[OO45]

The7thcolumnofThblelsI1owslightingtestresults、11amely,thercsultsof

measurementofhighestsul･facetemperatureofouterbulbs.OnlyinexamplesI～4,comparative
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examples4～7.andcollventionalexamplesI～3．themaximumtemperatureofouterbulbduring

lightingataratedlamppowcris400｡Corlower.Intheseexamples,onlyembodimentsland2

andcollvelltionalexample3areofhighwattagetypeandhorizontallightingtypehavingan

olllel･bulbofcylindricalshape(TTtypeorTtype)andbeingprovidedwithasleevelO8.

However,theoute'･bulbshapeofconventionalexample3isofTTI20asshowninthe

thil･dcolumnofTablel.llmeansthattheshapeofouterbulbisacylindricalshape、butthe

outerdiamelel･atthemaximumpartisl20mm.Anouterdiameterofouterbulbofceramic

metalhalidelampofcoI1ve'1tionalexample3isrelativelylargeandtherelbre,itislesslikely

thatollterbulblllisthermallydefbrmedbyahightemperature.O11theotherhalld､oLlterbulb

shapesofembodimentsl.2areofTT67andTT80,andouterdiametersatthemaximumpart

ofouterbulbareatmost80mm.Elevatedtemperatureofouterbulbbecomesapl･obleminsuch

alampwhichisprovidedwithacylindricalouterbulbhavingatleastouterdiameteroflOOmm

orlesssuchasembodimentsland2.

Embodimentsofthepresentinventiondonotincludesuchalamphavingal･elatively

lal･geouterdiametersuchascollventionalexample].

[0046］

Thepresenceorabsenceofgasinoutel･bulbasdescribedinthefifthcolumnofTHble

lwillbeexplained.

Asmentiolledabove,ifouterbulblllisevacuatedratherthannlledwithaninertgas,

dischal･gevessell30callbeheldatahightemperature｡topromoteevaporationoflightemitting

material,andalampefficiencyisincreased.Ontheotherhand,ifouterbulblllisfilledwithan

illertgasratherthanevacuaied,thetemperatureofouterbulblllbecomeshigher.Thiscanbe

understoodby,fbrexample､comparingacomparativeexamplelwithacomparativeexample2.

Especially､incaseofhol･izontallightingtypeandouterbulblllbeingfilledwithaninertgas、

thetemperatureofouterbulbbecomeshigh.

However､accordingtoembodimentsofthepresentinvention.lampsareofhorizontal

lightillgtype、andouterblllblllisfilledwithaninertgas.Thereasollisbasedonthe

coI1siderationofdefbrmationofollterbulbathightemperatureasdescribedbelow.

[OO47]

Inthecaseofoutel･bulblllbeingevacuated、anatmosphel･icpl･essLll･cisappliedon

outel･surftlceofouterbulb.

Therefbre,whentheouterbulbisthermallvdefbrmed.itiscontractedsoastobe

cIosertoadischargevessel.lfthedistancebetweentheoLlterbulbandthelightemittingpartof

dischargevesselisIocallyreduced,thetemperatureofouterbulbbecomeshighlocallyto

increasethethermaldefbrmation.O11theotherhand､iftheouterbulblllisfilledwithaninert
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gas,theollterbulbisdeibrmedsoastobeswollenoutwardlybythermaldelbrmation.

Then.thedistancebetweenthedischargevesselandthelightemittingpartofouter

bulbisincreasedtolowerthetemperatllreofouterbulb.anddelbrmationisstopped.Therefbre,

inordel･tosuppressthethermaldefbrmationofouterbulb､outerbulblllshouldbefllledwith

allinertgasI･atherthanevacuated.

Accordingtoembodimentsofthepresentillvention、sincethereispl･ovidedwitha

sleevelO8、itispossibletosuppl･essthemaximumtempel･atul℃ofoutel･bLllbtobe400｡Cor

lower.

Therefbre、evenifouterbulblllisfilledwithaninertgasorevacuated,thermal

defbrmationofouterbulbdoesI1otoccur.However､collsideringsuchacasethattheouterbulb

isthermallydefbrmedbyunexpectedsituation｡theouterbulblllispreferablyfilledwithan

Inertgas.

[OO48]

[Table2]

Table2

Radius{mm] Gap(mm]

R1 R2 R3 tl t2 R3-R1

Embodimentl 12．0 20．5 32.0 8．50 9．50 20．0

Embodiment2 12．0 20．5 38．4 8．50 16．00 26．4

Embodiment3 10．7 15．7 22．8 5．00 5．10 12．1

Embodiment4 10．7 15．7 22．8 5．00 5．10 12．1

ComparativeExl 12．0 32．0
ー ー

20．0

ComparativeEx2 120 ー 32．0
一

20．0

ComparativeEx3 120 15．7 32．0 3．70 14．30 20．0

ComparativeEx4 10．7 22．8 1■■

12．1

ComparativeEx5 10．7 13．0 22．8 2．30 7．80 12．1

ComparativeEx6 10．7 13．0 26．3 2．30 11．30 15．6

ComparativeEx7 7．9 11．0 22．8 3．15 9．80 14．9

ConventionalExl 12．0 20．5 73．8 8．50 51．30 61．8

ConventionalEx2 12．0 ー 73．8
ー ー

61．8

ConventionalEx3 12．0 20．5 58．4 8．50 36．00 46．4

[OO49]

TYlble2showstheresultsofmeasurementofoutersurlaceradiusRIoflightemitting

partl30C,innersurfacel･adiusR2ofsleevelO8,outersurfaceradiusR3ofouterbulblll｡

differellceR3-RIbetweeninnersurfaceradiusofouterbulblllandoutersurfaceradiusoflight

emittingpartl30C、innergapt,andoutergapt2ofceramicmetalhalidelampusedin
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experimentswhiChthepreselltinventorShaveperfbrmed

[0050]

[Table3]

Table3

Lpower Temp.of
OuterBulb t2/tl

P[W] [oC]

Embodimentl 660 390 1．12

Embodiment2 660 385 1．88

Embodiment3 400 380 1．02

Embodiment4 400 375 1．02

ComparativeExl 660 405 ＝

ComparativeEx2 660 435 ー

ComparativeEx3 660 405 3．86

ComparativeEx4 400 390

ComparativeEx5 400 375 3．39

ComparativeEx6 400 305 4．91

ComparativeEx7 250 370 3．11

ConventionalExl 660 160 6．04

ConventionalEx2 660 180 ー

ConventionalEx3 660 382 4．24

R3/P (t'+t2)/P
FIG. FIG.4A

4B 5A,5B,6

0．048 0．0273 ○ ○

0．058 0．0371 ○ ○

0．057 0．0253 ○ ○

0．057 0.0253 ○ ○

0.048 ー

0.048 ー △

0.048 0．0273 △ △

0．057 △

0．057 0．0253 △ △

0．066 0．0340 △

0．091 0．0518 △

0．112 0．0906 □ □

0．112 ｰ □

0．088 0．0674 □

[0051]

Thble3sI1owsthecalculationresultsofrelationshipamonginnergapt,、outergapt2

andratedlamppowerPofceramicmetalhalidelampsusedinexperimentswhichthepresent

inventorsofthepresentillventiollhaveperfbrmed.ThesecondcolumnofTable3showsrated

lamppowerRthethirdcolllmllshowillgmeasurementresultsofmaximumtempel･atureofouter

bulb,thefbllrthcolumnshowingratioofoLltergapt2toinnergapt,,thefilthcolumnshowing

l･atioR3/Pofillnersul･facel･adiLIsR3ofouterbulbllltoratedlamppowerRthesixthcolumn

showingratio(t,+t2)/PofsumofgapstoratedlamppowerP.ThesignificancesofratioR3/R

ratio(t,+t2)/Randratiot2/t,willbeexplainedlateronwithreferencetoFIG.4A~FIG.6.1117th

and8thcolumllsofTYlble3､drawingnumbersusingthesedataareindicated.

[0052]

WithreferencetoFIG.4AandFIG4B､explanationwillbegiven.FIG4Aisagraph

showillgtherelationshipbetweenratedlamppowel･Pandl･atioofilll1ersurfaceradiusR3of

outerbulbllltoratedlamppowerP.Thehorizontalaxisindicatesratedlamppowel･P[W],and

theverticalaxisindicatesratioR3/P[mm/W].

F1G.4Aisagraphwhichisobtainedbygraphingapartofdatainthesecondcolumn
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andfifthcolumnofThblC3.AsshownineighthcolumnofTable3、circlemarksindicate

plottingofembodimelltsI～4．triallgularmarksindicateplottingofcomparativeexamples3.5.6，

7andsquaremarksindicateplottingofcoI1ventionalexamplel.

[OO53]

FIG.4Bisagl･aphshowingarelationshipbetweentheratioR3/Pandthehighest

temperatul℃011surfaceofouterbulb.ThelateralaxisindicatesratioR3/PImm/W]､andvertical

axisindicatesthehighesttempel･ature[｡CIonouterbulbsLIrflce.FIG.4Bisagraphobtainedby

graphingapal･tofdatainthethirdcolumnandflithcolumllofTable3.Asshowninsevellth

columnofTflble3､circlemarksindicateplottillgofembodimentsI～4triangularmarksindicate

plottingofcomparativeexamples2～5andsquaremarksilldicateplottingofcollventional

examplesI～3．

[OO54]

Hereillaher､thesignincanceofratioR3/P[mm/W]willbecollsidered.Thepresent

illventorshavelbcusedonthel･atedlamppowerandtheouterdiameterofouterbulbasfactors

exertinginfluenceonthesurfacetemperatureofouterbulb.

Iftheratedlamppoweriscollstant,itissupposedthatwhenlheouterdiameterof

outerbulbisdecl･easedthesurlacetemperatureofoutel･bulbbecomeshighel･andwhenthe

outerdiametel･ofouterbulbisincreased,thesurfacetemperatureofoutel･bulbbecomesIower.

Collversely.iftheouterdiameterofouterbulbiscollstant,itissLIpposedthatwhenthe

ratedlamppowel･isincreaSed.theSurfacetemperatureofouterblllbisillcreasedandwhenthe

ratedlamppowerisdecreased､thesurfacetemperatureofouterbulbisdecreased.

Inotherwords,itcanbesaidthattheouterdiameterofouterbulbandtheratedlamp

powergiveinfluenceonthesurfacetemperatureofouterbulbinverselytoeachother.

Thepreselltinventorshavesettheratioofthetwoasaparameter.Thedimensionof

theratio[mm/W]doesllothaveaspecialphysicalmeaning.

[OO55]

InFIG.4A、comparisollwillbemadebetweenexamplesI～4alldcomparative

examples2～5．

Whenratedlamppowcl､isincreased,theratioR3/PisI･educed.lloweventhevalueof

l･atioR3/Pofcollventiollalexamplelislargel･thanthevaluesofR3/Pofembodimentsand

compal･ativeexamples.Thcl℃asonofthisisthatshapeofouterbulboflampofconventional

examplelisofBTtype.andtheollterdiameterofouterbulbisrelativelylarge.

InFIG.4B.itcallbesaidthatthereisatendencysuchthatifratioR3/Pisincreased.

thesLIrfacetempel･atul･eofolllerbulbbecomeslower.Thisisnearlycoincidewiththeabove

assumptioll.
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However,inembodimentsofthepresentinvention、suchlampshavinganouter

diameterbeingrelativelylargearenotassumed.Accordingly.itisI1ecessalytosetanupper

limitofratioR3/Rbutthiswillbeexplainedlateron.

[OO56]

WithreferencetoFIG.5AandFIG.5B,explanationswillbegiven.FIG.5Ashowsa

graphindicatingtherelatiollshipbetweenratedlamppowerPandratio(t,+t2)/P.Thehorizontal

axisindicatesratedlamppowel･P[W]andverticalaxisindicatestheratio(t,+t2)/PImm/W].

FIG.5Aisadiagramobtainedbygl･aphingapartofdataillsecondandsixthcolumlls

ofThble3.AsshownineighthcolumllofTable3.circlemarksindicateplottingofembodiments

l～4andtriangularmarksindicateplottingofcomparativeexamples3、5.6and7.andsquare

mal･ksilldicateplottingofcollventionalexamplel.

[OO57]

FIG.5Bshowsagraphshowingrelationshipbetweentheralio(t,+t2)/Pandthehighest

sul･facetemperatureofouterbulb.

Thehorizontalaxisindicatesratio(t,+t2)/P[mm/W]alldverticalaxisindicatesthehighest

sLIrftlcetemperature[oC]ofolltel･bulb.FIG.5Bisadiagramobtainedbygraphingapartofdata

inthirdandsixthcolumnsofTable3.

AsshownilleighthcolumnofTable3、circlemal･ksindicateplottingofembodimellts

l～4,triangularmarksindicateplottingofcomparativeexamples3,5．6and7,andsquaremarks

illdicateplottingofcoI1ventionalexamplel.

[OO58]

Hereina廿er,thesignificanceofratio(t,+t2)/P[mm/W]willbeconsidered.Furthel:the

presentinvelltorshavefbcusedonthedimensionofgapbetweenouterbulbanddischargevessel

asafactorexertillginnuenceonthesurlhcetemperatureofouterbulb.

lftheratedlamppoweriscoI1stant、itissupposedthatwhenthedimellsionofgap

betweenouterbulbanddischargevesselisdecreased,thesurfacetemperatureofouterbulb

becomeshigherandwhenthedimellsionofgapbetweenouterbulbanddischargevesselis

increased.thesurfacetemperatureofouterbulbbecomesIower.

Conversely、ifthedimellsionofgapbetweenouterblllbanddischargevesselis

constant、itissupposedthatwhentheratcdlamppowerisincreased,thesurfacetemperatureof

outerbulbisincreasedandwhentheratedlamppowerisdecreased,thesurfacetemperatureof

oLIterbulbisdecreased.

Inotherwords、itcallbesaidthattheratedlamppowerandthedimellsionofgap

betweenouterbulbanddischargevesselgiveinfluenceonthesurfacetemperatureofouterbulb

illverselytoeachother.
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Thepresentinventorshavesettheratioofthetwoasaparameter.Thedimensionof

thel･atiolmm/W]doesnothaveaspecialphysicalmeaning.

Furtherthesum(t,+t2)ofinnergapt!andoutergapt2issmallerthanthegapbetween

outerbulbandthelightemittingpartofdischargevesselbythethicknessAtsofsleevelO8,but

itcallbesupposedthatthefbrmerapproximatelycorrespondstothelatter.

[0059］

lllFIG.5A、comparisonwillbemadebetweenexamplesI～4andcomparative

examples2~5.Evelliftheratedlamppowerbecomeslarge，ratio(t,+t2)/PiscoI1stalltor

becomessmaller.

However､valueofratio(t,+t2)/PofcoI1ventioI1alexamplelislargerthallthevaluesof

ratio(t,+t2)/Pofembodimentsandcomparativeexamples.Thereasonisthattheshapeofouter

blllboflampofcoIwentionalexamplelisofBTtypeandtheouterdiameterofouterbulbis

relativelylarge.

[OO601

InFIG.5B、itcanbesaidthatthereisatendencysuchthatwhenratio(t,+t2)/Pis

increased,thesurfacetemperatureofoutel･bulbbecomesIower.Thisisnearlycoincidewiththe

aboveassumption.However､inembodimentsofthepresentinventioll、lampshavillgarelatively

largediameteral･enotassumed.

CoI1sequently.itisnecessarytosetanupperlimitofratio(t,+t2)/Rbutwith!･egardto

this,explanationswillbegivelllatel･on.

[OO61]

WithreferencetoFIG.6，explanationwillbegiven.FIG.6isagraphshowingthe

relationshipbetweenratiot2/tlandthehighestsurfacetemperatureofouterbulb､Thehorizontal

axisindicatesratiot2/t,.andtheverticalaxisindicatesthehighestsurfacetemperatureofouter

bulb.

FIG.6isagraphwhichisobtainedbygraphingapartofdatainthethirdcolumnand

sixthcolumllofTtlble3.AsshownineighthcolumnofThble3､circlemarksindicateplottingof

embodimentsI～4.trianglllarmarksindicateplottingofcompal･ativeexamples3.5.6and7．and

squal･emarksindicateplottingofcollventiOnalexamplel.

[OO62]

Hereinaifer、thesignificanceofratiot2/t,willbeconsidered.Thepresentinventors

havefbcusedontheratiot2/t,ofoutergapt2toinnel･gapt,asalactol･exertinginnuenceonthe

surfacetemperatureofouterbulb.Evenifthegapbetweentheouterbulbandthelightemitting

partofdischargevesseliscollstant､itissupposedthatwhenthel･atiot2/t,ischanged､thesurface

temperatureofoLltel･bulbbecomeSdifferent.
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Further.thesum(t,+t2)ofinnergapt,andoutergapt2issInallerthanthegapbetween

outerbulbandthelightemittingpal･tofdischargevesselbythethicknessAtsofsleevelO8､bllt

itcanbesupposedthatthefbrmerapproximatelycorrespondstothelatter.Thepreselltinventors

havesettheratiot2/t,ofthetwoasaparameter.

[OO63]

Thei'1ventorsofthepresentinventionhavecal･riedoutalargenumbel･ofexperiments

andstudiedthepreferablerelationshipbetweentheoutergapt2andtheinnergapt,astowhich

ofthetwoshouldbelargerornot.

Ifoutergapt2issmallerthaninnergapt,,sleevelO8becomescIosetoouterbulblll.

Insuchacase､theheat廿omsleevelO8doesI1otdiHilseandistransferreddirectlvtoouterbulb
″

lll.AsaresLllt､itisfbundthatthermaldefbrmationofoLIterbulblllmayoccur.

Theillventorsofthepreselltinventionhavereachedaconclusionthatitisnecessaly

thatoutergapt2shouldbeequaltoormorethaninnel･gapt,,11amely｡t2≧tl、ol･t2/tl≧1．

[OO64]

However,ifoutergapt2istoolargerelativetoinnergapt,,sleevelO8becomes

a(Uacellttolightemittingpartl30C.lnthiscase､thetemperatureofsleevelO8becomeshigh.

Asal･esult,itwasfbundthatitispossiblethattheouterbulbisheatedbyheat

l･adiatioll廿omtheoutersuribceofsleevelO8andthermaldefbrmationofouterbulbmayoccur.

Accordingly,itisI1ecessalytosetalowerlimitofratiot2/t,.butexplanationsthereof

willbegivenlateron.

[OO65]

FromTBble3,andgl･aphsofFIG.4B、FIG.5BalldFIG.6,inaceramicmetalhalide

lampofhighwattagetypealldhorizontallightingtypehavingacylindricalouterbulb､valuesof

ratioR3/Rl･atio(t,+t2)/Pandl･atiot2/t,willbesetasconditiollsnecessalytopreventthethel･mal

defbrmatiollofouterbulbduetohightemperature.

Atfirst｡thel'pperlimitofR3/Pwillbeconsidered.lnembodimentsofthepreSent

invention.lampshavingacylindl･icalouterbulbwitharelativelysmalldiameterareassumed.

ConsideringtheratiosR3/PofembodimentsI～4,theupperlimitofratioR3/Pissetto

bcO.06[mm].BysettingtheupperlimitofratioR]/PtobeO.06[mm],theshapeofouterbulb

inembodimentsofthepresentinventionisdeterminedtobecylindricalsuchasTtype､TTtype

ol･thelike,anddoesllotincllldeBTtype.

Next.thelowerlimitofratioR3/Pwillbeconsidered.Thelampratedpoweris

600～700Worthelikeanditcanbeassumedthatratedpowerisconstant.Collsideringthe

minimumouterdiameterofcylindricalouterbulb､ratioR3/PisatmostO.010orthelike.

[OO661
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Then.ratiot2/t,willbeconSidered・Asdescribcdabove､thelowerlimitofratiot2/t,has

beenset、suchast2/t,≧l.Therelbre｡upperlimitofratiot2/t,willbesethereinafiel･.As

descl･ibedabove,ifratiot2/t,istoolarge、sleevelO8iscIosetothelightemittingpartof

dischargevessel.Accordingly｡theupperlimitofratiot2/t,issettobe2.0.

{0067]

Next,ratio(t,+t])/Pwillbeconsidered.Atflrst.theupperlimitofratio(t!+t2)/Pwillbe

stLldied.Genel･ally、thelargel･istheoutel･diameterofouterbulb,thelargerbecomesratio

(t!+t2)/R

However,inembOdimentsofthepresentinvention、cylindricalouterbulbshavinga

relativelvsmalldiameterareassumed.
ご

Therefbre､consideringratio(t,+t2)/PinembodimentsI~4inTable3,theupperlimitis

settobeO.0371mm/W].Bysettingtheupperlimitofratio(t,+t2)/PtobeO.037[mm/Wlthe

shapeofouterbulbinembodimentsofthepresentillventionisdeterminedtobecylindricalsuch

asTtype.TTtypeorthelike、anddoesnotincludeBTtype.Thenthelowel･limitofratio

(t,+t2)/Pisstudied.Generally.thelowerlimitistobeO.010.

ThereasonisthatconsideringtheminimumoLIterdiameterofcylindricalouterbulb、

thelowel･limitofratio(t,+t2)/PshouldbeatmostO､037[mm/W]orthelike.

[OO68]

Theillvelltorsofthepresentinventionhavefbcusedonratedlamppowerandillller

gapt,asfactorsexertinginnuenceonsurfacetemperatul･eofoutel･bulb.

lftheratedlamppowel･iscollstant｡itissupposedthatwhentheinnergapt,is

decreased,thesurfacetempel･atlll･eofouterbulbbecomeshigherandwhentheillllergapt,is

illcl･eased.thesurfacetemperatureofouterbulbbecomesIowel･.

111versely.iftheill'1ergapt,iscollstant､itissupposedthatwhentheratedlamppower

isincreased、thesurfacetcmperatureofouterbulbbecomeshigherandwhentheratedlamp

powerisdecreased､thesurfacetemperatureofouterbulbbecomesIower.

Inotherwords.itcanbesaidthatratedlamppowerandinnergapt,giveinfluenceoll

thesurlacetemperatureofollterbulbilwerselytoeachother.Thepresentillventorshavesetthe

l･atioofthetwoasaparameter.Thedimellsionoftheratio{mm/W]doesI1othaveaspecial

physicaimeaning.

[OO69]

Calculatingratiot,/Pli･omembodimelltsland2illTYible2.theratiot,/Pisabout

0.013.Accol･dingly,inacel･amicmetalhalidelampofhighwattagetypeandhorizolltallighting

typchavingacylindricaloutel･bulb､thevalueofratiot,/Pisseta;et,/P>0.01,､asacollditioll

necessarytopl･eventthethermaldefbrmatiollofouterbulbduetohightemperatureofouter
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[OO701

Whileceramicmetalhalidelampsaccordingtotheembodimentsofthepresellt

inventionhavebeendescribedsofir.theselampshavebeenexplainedbywayofexampleand

donotlimilthescopeofthepresentillventioll.Additioll、deletion、variationandimprovement

madeontheembodimentsofthepl･esenti'1ventionbythoseskilledintheartmayfallwithinthe

scopeofthepl･esentillventioll.Atechnicalscopeofthepresentillvenlionmaybedeterminedby

thedescriptionsoftheattachedclaims.

EXPLANATIONOFREFERENCENUMERALS

[OO71]

100…cel･amicmetalhalidelamp,108…sleeve.109…support,110…starter.

lll…oLItel･bulb.112…base、ll3…getter｡114A､114B…mountsupportplate,115…stempipe、

120a､120b…electrodesystem,121…leadwire、122…currentsupplyconductor、122a…halogen

l･esistantintermediatemember,12b…conductivecermetrod.123…tungstenelectrode.

l2]A…dischargearc.1]0…dischargevessel｡130A、130B…arrowtubepart,130C…light

emlttmgpart

21
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CLAIMS

[Claim 1] A ceramic metal halide lamp comprising a discharge vessel for containing

light emitting material and a translucent outer bulb for accommodating the discharge vessel,

wherein

a sleeve is provided between the discharge vessel and the outer bulb, and assuming

that a rated lamp power is P [W], a radius of an inner surface of the outer bulb being R3 [mm], a

distance between an outer surface of the discharge vessel and an inner surface of the sleeve

being t1 [mm], and a distance between an outer surface of the sleeve and the inner surface of the

outer bulb being t2 [mm], the rated lamp power is equal to or more than 500 W, the following

equations are satisfied.

(R3/P) ≤ 0.06 [mm/W] 

  1.0 ≤ t2/t1 ≤ 2.0 

[Claim 2] The ceramic metal halide lamp according to claim 1,

wherein further the following equation is satisfied.

(t1+t2)/P ≤ 0.037 [mm/W] 

[Claim 3] The ceramic metal halide lamp according to claim 1,

wherein the ceramic metal halide lamp is of horizontal lighting type.

[Claim 4] The ceramic metal halide lamp according to claim 1,

wherein the outer bulb is filled with an inert gas.

[Claim 5] The ceramic metal halide lamp according to claim 1,

wherein further the following equation is satisfied.

t1/P > 0.01 [mm/W]

[Claim 6] The ceramic metal halide lamp according to claim 1,

wherein the sleeve is made of quartz glass.


