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WD 2004/ 042764 PCT/ US2003/ 033494 1 5 SEALI NG LI GHTI NG
DEVI CE COVPONENT ASSEMBLY W TH SOLDER GLASS PREFCRM

wW®@X00W8kNG | NDUCTI ON HEATI NG FI ELD OF THE | NVENTT/OBR20051e33494

present invention relates to processes for sealing and
affixing a 10 conponent assenbly to glass envel opes of

el ectrical lighting devices bylusing induction

heating. In particular, the present invention rel ates

to a process for sealln and affi xi ng a conmponent

assenbl ySESHINGLIgHT IN&I BEVIGE€OMPONIYNT ARPEMBLY

| anpVITHSOhPER 6LANS PREFORMIBY USING INDUCTHON HEATING

present invention is useful, for exanple, in
hermetical ly seallnggﬁﬁ ffixing. |l a nponent s,
such as el ectrical 3 ust

tubul atmqms%& iftvdrid PEIGERS ogésg&rﬁﬁ&ﬁﬁfl% %@&m{% 'y

| anp envel ope having phosphor coating alfeady ap
t lFempbuent BREKBROOND sORN TliEpels NYERGHON Eghting dedads by using

li.ghti.ng,devi ces, i.ncludi ng i ncandescen fl uorescent
PBRCHRE By T Btiat At e R A JEHS A BIOGS for Sealing
wehl aﬁﬁuﬂ%ﬁé B&lﬁﬁoﬂeﬁVas%é&ﬁBl%,coﬂﬁ)ﬁﬁhk)é s@%ﬁ’él‘a&epréform and the lamp
hernetical |y seal ed gl ass envel ope. El ectrodes,

i FempaRet Rusing [indvetien hestingy The present inventonisuseful, for example,

c I sealed flx
Bl e B R e
f iaha BxEinfust abelagen e aldw presise dumetdehnditdtar 1a®p envelope having
enve The | ead wires of the el ectrodes nust be
ﬁﬂgjpéﬁqqt‘?g§5%d§cﬁpml?¢1ﬂ?ﬁ@ gl ass 25 envel ope. Beaded
I eads are traditionally used in these many |ighting

devices to effectga¢RerAidp-oPTIRIAVEefGNy FIG 1

shows schematicalTy the design of a traditiona
beaded Hlestiden] lightinghdeytes,i is¢lsdiog indandsmscit cbhesescent, ]u‘gh démtensity

K t d 1 t d |
i drg® ond HAGETRnE B el as MG b b iUeE, cSnila,
beéegnditally &atsargg@s@ lefvd1bpe. Sﬁ@étﬁﬂe@\iﬁéanﬂ&éeﬁﬂtﬁ%@m exhaust tubes

or

tungsten | ead borosilicate I'anp 30 applications,

t lgad pehgrcomspangpis esd heymetierdlyseald am*saﬂﬁpc@étceﬂlg iglass erelope. The
S R ocen! AR UL B B BORLOGY R o

P reﬁveldpb tTlﬁ laecwBeasfithd elattrddes gkt R hamdtiédlisseilbe withGhe glass

gl as ents together to forma hernetic, seal.
ROYeIgpegi seeded lsad ar€ wodinalbt used uibese paat lighiing devices to effect

el i %lééscte &i96dalst gf(}%‘ﬂtg{;lgi caF P{;a)f&g?@é@?ﬁ%ﬁ%‘oﬂ% Q'trgdltugﬁ‘al

I ng devi ce.
c (bnqﬂedémismkybhsmsmﬁ three phemes: mg imrer ﬁwkbl(m'edngsten lead 13, an

d:oi%ggé%%gﬁ ggl:lgad mpe %Entgeerm%ldlsa%eht%% sten E& lbe ! Aagrlgss bead 17

is hermetically sealed over the middle tungsten lead. For borosilicate lamp

applications, the bead is typically made of borosilicate glass as well. Traditionally,
flame burner technology is used in sealing the bead to the glass envelope. Burners
provide the necessary heat to soften and fuse the two glass components together to
form a hermetic seal. Having glass-to-glass contact ensures that the electrical feed-
through is fully hermetic within the lighting device.

A typical fluorescent lamp comprises a glass envelope having an enclosed
discharge channel. Inside the discharge channel are placed electrodes, mercury,

getters, phosphor coatings and inert gases. Inert gases and/or mercury vapor sealed
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getters, phosphor coatings and inert gases. Inert
gases and/or nercury vapor seal ed WO 2004/ 042764

WEMANE2603/ 033494 2 5 inside the channel, exeCT/E82003/033494

el ectrical energy, emt ultraviolet radiation together
with a small anmount of visible |ight. Phosphor
particles, usually sized on the mcro |evel, covert
the ultraviolet radiation into visible light via the

mechani smcal led  fluorescence. As in other |ighting
aﬁ‘ﬁﬁlqlec@f? chanpel, exated b slestrical prergys egdbilaviolst mdmouftogether

R new erat,l 0
fI u%h%le %@%%%ﬁ%t%?%%lb‘fgﬁ%ht %88 evePargclas élggazpls&;fe]df rh8$ micro
umemomeﬂiaaﬂwcgugmmalm@umméo fl@iﬁ)lé n%m rvralame elecBirifth a¥fed
h L and ot her displays requirin
o eSS as GhobsuL RGP SapByhe chatst tive iasipledtoniside of

g%@%ﬁsﬁa@ﬁé#ﬁﬂé@?@rg&@{ﬁh}‘ Led egigﬁﬁférg ﬁ{ st er&g#t lamg has been

enclose eve I Cl
adgv Gimmdédspcw@]albicfonuse as aheeba&hhgﬁtlﬂgnhntﬂbﬂﬁ]}ﬁdimfaﬁoﬁ ld&plays such as

I to the internal wall of the
P CD B e s Eeculfing ol etio saurons Thage lamps
Otfhiire fal (O LESRE h&vﬁr@"ﬁ c&ﬁ%lu@&ﬁdls&ﬁfg,te %me?él?&% deQ%53de. To

mer cury an |nert gases as wel as ex aust tubes are
@clbeverﬁqcxdétghuag b@ﬁcae@ay end aspnehhmm@lgd ms—eaﬂv‘ad p];msphdxs are

H%gpefailgf o GHE I Rl B BT SR T P 85 Lo
eBrallons. wsqﬁi uﬂﬁﬂﬂu&e@@ﬁmgj@agﬁcw béitelrd) Iefecﬁsdéa%ef&aﬁy #hd inert

once- piece design, viz., the facepl at € and

b&asep Pawellap exhaus tbestasyjio hedrermetiqadlyrsealed wuhuﬂnﬂ gagssanvelope.

|
B L O T R e,
06 310ﬂl ®3poMhablass éiwxlope produvedina® cérdmicatiaohiscABMYd Bis a once-

dheld co andthellke l'ight-weight flat
palﬁé? %%%tkl"i@ﬁgp fﬂm a‘ﬁég thedieckplpis dir wdled thgether |t fgym an

b
© PG ADED oYy have 8 Uil bbb St L8 il Pl of many
p aprdicatiomsp e@nmelly)ﬁ@se ofthp poitable yle\tltm arch-aph@otebbaltomputer, a

P B ol e ke Bioht i hEhe Tl daektialt et essbeen
ﬁﬂidﬁ@éd YriS&la8th %El@gé%a} H&% ﬁ%@ﬁﬁﬁ@u@ﬁﬁt@ rwit@wall thickness

osphor coating h een " applied. Hernmetic sealing
tﬁ@ﬂéﬁﬁmﬂwhﬂéénﬂéxhaust tubes and other conponents to
the | \ e has bee rove a chal e.
Fllame CoDmEmg T BRR SR N ettt oft St ofdmvelope
| p@idubdtindenlied StatbeBatéHt WL 6,300,982, dédtfolded) pbtierk fnd\@thaust tubes
|np055|ble to he directly used for these

apisItyRigavotealer withyihe dammenvielops aftenfhg phesphet coating has been
e éﬁ' Y—%nﬁ@t?é sea. ﬁ%% e%&o@é/s E)ﬁl%u;p[%{ll%% rain{% bﬁlgFFWné(lnents to the

ten t ass VeIo e, caulsin
V\hlrrl;senvek)@a gasalmdan Ipaad:nm@bé a cHﬁfeﬂgﬂHFIaﬁi& seéllhg technology suitable

S foria gmonal hghtlgg %ewges%rerigtp;cxfen to IL)Je d&f5 cult, if not impossible, to be

directly used for these applications in the conventional way. First, the excessive heat
generated by the burner flame will soften the glass envelope, causing the thin glass
walls to sag and leading to deformation. The serpentine channel geometry requires
sealing on a flat surface often of glass thickness less than 1 mm. Though possible,
flame working glass components to a flat surface typically results in a deformed seal

area, subsequently affecting the overall thickness of the lamp and mechanical
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sealing on a flat surface often of glass thickness
|l ess than 1 mm Though possible, 35 flane working

w@lk@smsrenponents to a flat surface typically PeBpUE1083/033494

in a defornmed seal area, subsequently affecting the
overall thickness of the | anp and nechani cal WO

2004/ 042764 PCT/ US2003/ 033494 33 5 strength. Second,
these | anp envel opes with | arge area and conpl ex
geonetry are_ very sensitive to tenperature

distrengtia nBeoend, thegedemp gpealenes vathdargearesandsomplaxasometty are

[ ] [Lyq.C themto.erack.. . .

TP R BB RN A" SR R bRy otved i

aflarsenalirtg oaa ehsilyniaghe themme caickr ThirExpe §h’d§sgh6&f colafifiss, getter and
tenperature over 600C wi ||

hosphor coatinhg to a .
SFgea&?‘%s@Ferﬁ%P@%e fq hich {rrencrains ibxposyre gEthe phosnhgheoating to a

0 fe.. r en subj ected

© e peutit e o eGSR BRona B R BB By P urpu

annd hebseqpienthfel YGesenl atlon sibjediel B ghRiEranire BEfor Bk ¥hannel
sphere in the channel, and thus

react vvit({] t(ﬂ}e atml) .

| G5¥atYied andcsmeecly geried ony. beretivelpd proms@aclercpet with the

aﬁﬁndéﬁH@lje Y (e QRALGEL Wnfl iR 10@URLir BterRRE ‘E&r%io%.“ i ebtrode bells

coating material on 1ts outer surFace. en heated to

aatearspahacante witlea 15006 spetiel aiasibm gsatiniglnhattagal on its outer

dest.r oy% 15 negatively as well. Oftentines, using

dPWEEE: 1 caied |19 A ETRRSEFHESI Gy 094 Ca theccontingstwilhgidestroyed or
' [ . s, and

R b S R R s

t henwspadnal guaaneaxanGgmsoiddicatingd the phogiiess, gettdheaill désttodes,

Y A -
afrdfSRUFRExhiApR, 2t 1SHHNES 8r 8bA QLR Tdmp E&H#S(ger%nts,zﬁn‘lpn

many | anp apﬁ)l I cations, "the holes to be sea are
ndyHuncgioger shortaned henpsldfeded rgihasd lathp hdgluness ubdanteity. Fourth,

of Pt G P snelie: Picrenled e bost G s e sofder gass
ebutel Pnebdsdedbad Qﬂtéeﬂfaliﬁ?@ﬂ diffi it S PdEsibRCINRIOEY seal the
Finally, using a burner flanme can introduce unwanted

i hended {dad viresoithe glasyravelanpusiag senventenat Hawma spalingderhaglogy.

h i . i the. | 2

o FEE AR i I AGR R EERY Bl Bpbifics F S e o

Thisclef gr ehanhdieneh ashyar@arbonsemtiel treafetrimafyy 8 R 1a@aph
fg‘i& sealingﬂthefl,t panel amps in place of the
Cc

|
%lgms?ntﬁ h“?ﬁsf’%@ orpyity 2ad &amp [y t echnol ogy, wher e
| ocal | 7RgefoREAhdrO% £AMURR 4SEHf L Rerf fafyﬁ%% of gé;aﬁﬁé life flat panel

sealing and affixing l'anp conponents,”s %}ﬁf
elasypsinglact efidhs cameentiaiml datétdtame selifpigthraidgye tvhog lodudized

cruci al and sensitive .l anp.30 conpo ts. .Sol der
ohérbing R B w8 rltect et ic ooy Gaing P Gaepgents, such
ghPdéctiode M8 bnd tubulations, without affecting the crucial and sensitive lamp

components.

Solder glasses have been used to achieve glass-to-glass or glass-to-metal
sealing. Solder glasses can be vitreous or devitrifying. Vitreous solder glasses
maintain a glass state after sealing. They are thermoplastic materials which melt and
flow at the same temperatures each time they are melted. Devitrifying solder glasses,
commonly referred to as frits, are thermosetting, meaning they are no longer in glassy

state after sealing, but contains both glassy and crystalline phases. Because of their
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seal ing. Sol der gl asses can be vitreous or
devitrifying. Vitreous solder glasses nmamintain a

w@b@smixsbat e after sealing. They are thernopl aBCT/TS2003/033494

materials which nelt and flow at the sane
tenperatures each time they are nelted. Devitrifying
sol der gl asses, 35 commonly referred to as frits, are
t hernosetting, neaning they are no |onger in glassy
state after seaLin% but contains both glassy and

c thesmasqtiingpriohersiess deBeekingsobier glhsses hoy® 1paQidyaRZges and

AR e e g el TRy B 0GR efleianty

pdefieiflyig solicRpaysea ppld a:lﬁgh@nﬁocaa@d dFshptuReoNabbiten2Ls 6x10°
ones., Once crystal lized, gltrlgylng sol der gl asses

héigén acHmppied wwb@bwg o5k fordisotitreos Pre@uBRISCENG

o GpaRl PRl I SRR Sithe Rt Sk e AR TGub Seepfily

S Q{d'r@@edl@) eﬂb@ivél tth@fmﬁa\m Softkeivhd pdiht SFdhdif VitBohsSprecursors. The overall
essenti al lé 10 i ncreased to above the initial
Xa)

s &g vond pop seal srongeeqnd mpre dahle atpleetaddemperatpres.

over al lSolcfe‘f %ﬁgstetﬁ ltledﬂlg%ls@ ﬁ%@éhz%@%?%&ﬁrt ﬂgct'm{e?me seal
stabl e at efevat ed era ures e asses ena

t lBesKlsge solfiet glesslcha el uh’.da’tb ifiliginttlkee gipk Qetwean ebnpbhdnt, such as the
¢ RE bR B Vire GO BUNBREDS S 486 iaust pibganst by periphery
beagledsdrerst i‘ﬂ'\ﬂﬁc@ﬁg cBﬁBHﬁéHt %sqg%e%ﬁﬁetﬁﬁllf Sealec mfélseﬁore they

t ube, and t he peri phery | arger
th@acttmaqbwnanseahsgﬂmfmmt@ﬂ tepscal | y seal ed. Therefore,

t hey re attractive.in sealin f.l at anel

Becaus SEGHoE PR P T PR gE yaire bt Quting e Coitiony Ft desiable o

OR&Y AlowaBxpahntioh $1:9€RI ARIR e gldss @n&blé&w‘ Bﬁfb@ﬂﬁh@%lasses

gl ass to nmanufacture gl ass envel opes. Borosilicate

ghaysee co¢fhivienyoftheoel txminsion (GTE) hehersingexpadrdboid” °C™? from

( he range 0- 45x107 C'1 from o 300 C
hE 005 bt e %'rog ﬁshfﬂg% %eérmeéégdwhﬁ& ama)gf fepogenvelopes.

Y

PRt atma PAR P REF: rallBEHERS id (P 3HMOK b pgPEnd sealing

segtlioddgor seetihg theflamp seabomegts with ﬂar’qmrazsdrqatuiemps:nwlblbe

by pr o4 RGPS 10D AL LRl QBRI T s ip afalgiong e ving

C svRpsIRA a@,&ﬁsmompﬁgﬂsg i idag gﬁs§1§&leﬂﬁ"ﬁ1 a&haﬁéc neA Y be
and the conponent fo be 25 seal ed by using uction

hecelddry, usiiiindeciinn betting: eddressas ﬂmwpnq:qimjombmd@bove

SUMVARY OF THE | NVENTI ON The present invention

provi des a process for hernetically sealing a

conponent to a | aspPMRMARIYODE TG{E NVENITIONg devi ce

made of glass having a CITE CI from O to 30 300C

conpri dbé Bresend nf\@pp@y\pr@gm@‘? apEocess for hermetically seafmg a component

to a lamp envelope of a lighting device made of glass having a CTE C; from 0 to

300°C, comprising the following steps:
(1) providing a component assembly comprising the component to be sealed
with the lamp envelope and a solder glass preform enclosing and bonded to
the portion of the component to be hermetically sealed and affixed to the glass
lamp envelope, wherein the solder glass of the preform has a before-sealing

softening point 7 over 500°C, an after-sealing CTE C> from 0 to 300°C in the
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(i) providing a conponent assenbly conprising the
conponent to be sealed wth the |anp envel ope and a

w@ododes27¢4 ass preform encl osi ng and bonded t o PETES2003/033494

portion of the conmponent to be hernetically seal ed and
affixed to the glass |anp envel ope, wherein the

sol der gl ass of the preform has a before-sealing 35
softening point TS over 500C, an after-sealing CTE C2
fromO to 3 00C in the MD 2004/ 042764

PCT/ USE0QE/0083410%10% °6™ randge capfablgj af Gorbfing a Berinetizrselaling of the

conpon EFEPSHECH M1E i ERGBPo e otk BetsAgo syt over i
a te”D%éi%EéJEe%hﬁ%/%fténi@ pd2&f 0! gigseal i ng sof tening poi nt

Ts; and (ii achi ng 't he conponent assenbly to the
hol e o(ll)t&ﬁ@clhlagﬁlemwmongé assembd)nghthvxho]@mfttheelamprepmdepﬂ

t ffi t |
ity SpBwEe R oBinaar g ke Slen BPmeRBeR IR famd envelope;
the su (1‘1@'1? Eﬂ&fnn@ itigo soldbr Glhsé ﬁrehﬁﬁi 18PrO&MmaRAHE Bdc@ébtopﬁle afhich is

i nduction heating device to heat the solder gl ass

pr ef or heated by ﬂ@#ﬁ@a@ﬁ?@nﬁu‘é}mhe@mdqw to heat the solder glass
bef { |
Lo of rBaron it R RN EReh% Bl b oo RoHE b RE T of

of themrsemenglasmeﬁﬂebmhermeuseamhgr I arrp envel opes 15
made of bor05| |icate glass having a CTE C1 fromO to
300C i Arafera lﬁ’a%é’r‘&Ps%‘?f TheRrreent yention ismsdbior yamp envelopes
a )
% U Bito e P BRTRARMTECTER, frdlf R 300 i Y Rll Bp0c45x10
stigler gl ass preformdirectly, but is placed over the
sol der gI ass preformat a distance |ess than 5 nm
pr ef er Bifgrablysacconiing ® ongsmbedineeny Of@p@r@ﬁﬁbnvenbenm&ﬁp (iii),
t S s_heat

a i g?&leg?cﬂ%le &]({etszlgl g)r?%ar%g{l‘% esg*']eaglg re é)(lgnép rgcr:t? bgy is pli]aced over

Paefseldebbliss proforini 25 a €iskade fess than tShans plettehbly (sa #&n3f mm, more

the preformas used in_the process of present
mvéwblas etween it 4 e @nd Hiskier glaswr@f%maﬁhwec% pipthe radiation

S efiRl R R HoicliGedRbiBt leMpASethuly] i B8 HAREEASH Ofhe sHer
present I1nvention is forne a devitrifying

s glagteof thé asforonmsissd imthe pssess ofqird:syenﬁhvaltiBa G)s’%mfrz;&d absorbing.
Si 2- PhO.Zn gla cont ai.ni_ng O and Fe203, I}Vln
2 bef o EENYT 1§ SSOFT RIS HSTRIOTRASEHE theRigeessio! the present
5aRed@8Gs f&ﬁhe@fﬁ&ﬁ 2 A8 Rk Y tholbefglabd wﬁsﬁuﬁges%%ﬁu'y%f a By0s-
the range of 32-40x10-70C-1 and a devitritying

t EifrelPtd- Y@ glessicontaineng @n@@nd/for 6e10:7B50Mng Mbefere-sealing softening

REGRPHTe binet AESSPA0ER, T ARG REFRACTE Daoren s FRCER the range

Sgf $ieh09l (786 GRAS ustitYingSSRPLLAL ¥, ine WREIBE 630-750°C. More

per cent age
preferably, the solder glass preform in the component assembly of the present

invention is formed from a solder glass consisting essentially, by weight percentage
on an oxide basis calculated from the batch, of: 0-2% of Al;03, 15-25% of B»0s, 1-
5% of CuO, 0-5% of Fe,03, 0-7% of PbO, 10-16% of SiO, and 55-65% ZnO, and
having a before-sealing softening point in the range of 550-700°C, preferably 600-
650°C, an after-sealing CTE C; from 0 to 300°C in the range of 32-40x107°C,
preferably 34-38x107°C™, and a devitrifying temperature 7, in the range of 630-
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30 on an oxide basis calculated fromthe batch, of.
0- 2% of A1203, 15-25% of B203, 1- 5% of CuO, O0-5% of

wWO-200842764+ 7% of PbO, 10-16% of Si 02 and 55- 65%CI05208351033494

havi ng a before-sealing softening point in the range

of 550-700C, preferably 600- 650C, an after-sealing

CTE C2 fromO to 300C in the range of 32-40xI0-7C 1,
preferably 34-38x10-70C-1, and a devitrifying
tenperature Td in the range of 630 WD 2004/ 042764
PZINUSpBAaABI3 3494/ 008C. 5 BZ&0&; therselder glhsycofifdis@) 8Bong others,
Because the solder glass c ri ses, anpong others, CuO
ShaPmaZes fihon aSo G Bar R bes 096 bi ng abi ity
Accor dijgoithodd SndpREGTaeshiIRAL e e REschBvarRACHE

i nvention, the conponent to be hernetically seal ed
aneimpdrfenk cbethermétically asdedmdedftiped foghaghssamtedope is a beaded
electrode | ead wire., Preferapl t he beaded | ead wire .
neBo R PP o Hheiionik s Reffaead o B F0ors T i, i fnner
| a8 ARG hAd S In@aheliatcdeadiie LG theWnRiRBELREad WREiM T e
is hernetically sealed wwth a sol der gl ass bead.

Aberoretically seeledvgthhvesoldnr elass beadl. enbodi nent of the
present, inventi h her et i cal.

P eat carshUERD oo e i TR R Lotife PREAT i fligY. the
t ulp@ieno deahermericallg isedltdandGiExédiotthe glgbaaselopy & Dglass
The tubul ation may be an 15 exhaust tube of the gl ass

efiblabips hayipg 8 siaitar el to the girurmglope. dhetubristan maybe an
OExha'kiJlgterBPéa SEER ElabdMRRIEN ALBRAAGL BlBGIRAS ohe glglrl])wﬂih?ent of

can nsi e tu
ptheqresent ihuertioay bdaded elagrodedead wirercan beeplaeetdiinsidethk tubulation,

be en the.tubul ation . and the bead. In e ;
o Pbisd: FRARPTIAF OF FathsT BEAHE. Tm/EHE AR HeSea efusenghs wbulation
pred demegd the 20 component assenbly of the present

i nvention has a shape receivable by or capabl e of

cover i hyonerembryolirgersfof theepregeatimventionl thesoldar glassipreformivf the
the co nent.is to be sealed. and affixed. | ne

P EPRTRBE R R PG R SiiondBf e Shrrra e Pher capable of
S ebieing Ghelssie Bf B @3 efiRfop? tBdAgIS WARLShE sthpint is to be sealed
consisting of two integrated parts Pl and P2, wherein
ppndhafixed. 25 smal | er cross-sectional size than P2 and

IS recej el .

5 o B Rl LSS5 TR o
PRadwenesstémstgriure cossisting @f twoiddgrated partaPadideP ,pherein P; has a
covering the hole when Pl is inserted into an

d
r SuelisStrspyectionsl sie tean Byaneiaredsyapliedydae bele thypaghswhich the
PESHASENt 1 18 BE s&RPRAGRix S B p UnvE 1BFe, BhE PS Rhs a larger cross-

sectional size capable of covering the hole when P; is inserted into and received by
the hole.

By heating the solder glass preform in the component assembly of the present

invention in a localized manner using the succeptor dies of an induction heating
device, a hermetic seal between the component and the glass envelope can be effected
in a short period of time without causing substantial temperature increase to the
adjacent lamp area, thus potential deformation of the lamp envelope, destruction of
the phosphor coatings, getters and electrodes are avoided. The present invention is

particularly suitable for sealing flat panel lamp envelopes that are sensitive to high
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30 invention in a localized manner using the succeptor

di es of an induction heating device, a hernetic sea
wheiweeT164 he conponent and the gl ass envel ope PERUR®03/033494

effected in a short period of tinme w thout causing

substantial tenperature increase to the adjacent |anp

area, thus potential deformati®n of the I anp envel ope,

destruction of the phosphor coatings, getters and

el ectrodes are avoi ded. The present invention is 35

p danapezafings kpd Suivihadh wadibenad 8aine seplibizatchpalegy chrnepbe used, for

envel that .are sensitiv o _hi gh 2004/ 0427.6

per o P 18P o5 elhet i P onhol Conlige A peiepiplied mereto
tradi t iAddaionbl Raeres @al hiheant6560(he G caaeIRill Besdi $6ith in the
for _exanple, flat panel |anp envel opes wi th phosphor

c Sgteiledydeseriptanwhish follogvsy ard iatnert Wi}i@&ir@qdélﬁa@ppméa&tg ithase skilled
LoSHERARS ) LEIA b Lte SpdGiR Brve

will the berittepaidsdriptiap pad eiaimgd kerédfpsewelkad the dppdnded Beawaigds.
fromt?e descriptio r t{-;Eei:ogni,zed by Hrac,t i.cing the )

i nvent fidh ke yusrstqaddhat theforegaingespeial fesrighar adsine dpjlowing
aRQehafiéPldiBri dr Wi i

PR SRl r AE Agh BRRETs 0 S
degendegtto provaledntoverviey bofsamgwordtet antiestandisg theptatura and

and dr avvifqﬁs. are. merej. &I)lxen&)l ary of the invention,
aferrartEr ok ?lé’ffﬁrgt?ntaﬁl 57HE>an overvi ew or framework
t o undghshaddipatyih @raﬂ;jﬁhg's{j &e aMude8 RApRGIRNa BfthéN@iderstanding

invention as it 1s clained. 15 The _accorrpan¥| ng
debthiengentipe and araiseerporatedrio whé eonstifuie @ haxt of this specification.
understanding of the invention, and are incorporated

in and constitute a part of this specification. BRIEF
DESCRI PTI ON OF BREEF DRSURESION QI EHECORAVAING$J

drawi ngs, 20 FIG 1 is a schenatic cross-sectional view
of a bHhtEIcIRPYBELIRRES.wi re consisting of an

out er dy ; ' : ] . | ' .
havi ng e hiPich B (RE PRl By o TR PY BBl wire
2 cormisting ofi ematterclead, andmise déadand lan intermediatalead ipdng at
assenbl vy of e ., present invention conprising a beaded

e ‘é‘_@%etnﬁ%lg’ §eé%5 S%d%gelﬁ G d’s_ol der glass preform 25

havi ng FraGUR i LIRAAIPE oELEREYRR VRPN LlonfitRet &Rsdibly of the
covering the hole of the lanp envel ope through mhlc%

t heeserd sevebtign camprisinea bensled dleatmodealtdid wird andh &1d8r glassgreform

schemat i c..cross-sectiopal vie conmponen ssenb

o P Wi GEERROF FoeiaRE byt FHhRls S Th B o st Bty
e bl dpRABrougR¢vhivhitBe ad38mBlySiO kB sclllcdsnd Bfféfe@r M Wi th a
one-stegcstructure having two integrated parts Pl and

P2, wi FEGH} isreschematiga¢rpes-sectional view of a component assembly of the

present invention comprising a beaded electrode lead wire and a solder glass preform

with a one-step structure having two integrated parts P; and P,, with P; being smaller
and receivable by the hole through which the assembly is to be sealed and affixed, P,
being larger and capable of covering the hole when P; is inserted into and received by
the hole;

FIG. 4 is a schematic cross-sectional view of a component assembly of the
present invention comprising a tubulation and a solder glass preform having a shape
receivable by or capable of covering the hole of the lamp envelope through which the

assembly is to be sealed and affixed;
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30 and receivable by the hole through which the
assenbly is to be sealed and affixed, P2 being |arger

wapa4oaebl e of covering the hole when Pl is | PGEUS®O3/033494

into and received by the hole; FIG 4 is a schematic
cross-sectional view of a conponent assenbly of the
present invention conprising &tubulation and a sol der

gl ass preform having a shape 35 receivable by or

capabl e of covering the hole of the | anp envel ope

t hr ougK LB ithe schemaie srorbbsetipral visvbef seahpahentabsembly of the
af fi xed: 2004/ 042764 .PCT/ US2003/ 033494 8.5 FI.G 5

" or R oo F RO pIL A R Bufaliod B0 R S0 M4 s a dhe-step
asgedtilelha0ing tthe intpErated Harts Py e PQRvithiOPIeisd $falRr and receivable
tubul ation and a sol der glass preformw th a one-step

s OV dea il hoiah e e asecdehn i< bp spaled md atfied?s beingHarger

Pj ' ' l. e t. I r .
PR TEL BN BSAH\ 6 0 SR ot
bei ng [FaGgeis a schematpalokesafiondwisw ofn ¢diepdieheaswbiably B the
is inserted into and received by the haole; 10 FIG. 6

| Breserl dpusHHPR EOBPOYRE & BHARRAY A sqldsn glassgupiopn daying a shape

assefhby Wiork ble%f%%gﬁn% MY 8B A ERM fé'n%lBg% ﬁlsr%ua%lewhich the

tubul ati on and a sol der gfass preform having
r esseimblpbis ¢o by saatedzad alifixedp fvhemires baaged leed ateds afsettédband

I a nvel.o rough which the assenbly is to be
s@gﬁggu%%ﬁwgﬁPﬁQEQ? wherein a beaded lead wire is
i nser t glGangs DicheBeti¢ BoSs-bdtBohdl RithabS DEmponeht e?serﬂblbf%f the

a schematic cross-sectional .view of a conponent
aEese|iyvetion pemprisies @ fibulatips and 8 soldemglaisgirelgrm with a one-step

P G L PSR OB rlBFaf] S

Pby e linde thitdghewhialn therae GBIl 16 be Byalédhandgtiged, I, ®Uia larger
which the assenbly is to be sealed and affixed, P2
bénd ganable g covaing thahelp Méen: évipastied dniorad reacvedibarthehole,

i Sl d erein

o AP bRel Wl AR SRERLY Bl e 101 Rrmolt P

t ubul aFI6NS ik Bheatistop Haheswtof an bpgarghasetsipein whichthree
agggratug.set-u in which three succeptor dies are

[ SURePPEieS wa st FRReakn D SERPLNenls 1 o 2k Papel hamp Faysippe
eq¥iah ARG rodtss BGHME RRsPi9ERSSoRS the present invention.
FIG "9 i's a schematic side view of an apparatus setup,

i n whi €RGt h gichematio§deniewl dpe apparptua settp.iinsvideh the glass
preheati.ng oven,..and the.succeptor.di e of the . .

P R hednPlege g RPreniRitd Srear HUF i BROLHE of hginduction
f gevisenlchpubld HemeARPapand dowh, Br §dafihg BRNBIpohaiPto a flat panel

envel ope using the process of the present invention.
lamp envelope using the process of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

For the purpose of the present invention, a “component assembly” means an

assembly containing (i) an electrical lamp component, such as an electrode lead wire,
tubulation, and the like, to be sealed and affixed to a glass lamp envelope, and (ii) a
solder glass preform. Once hermetically sealed and affixed to the lamp envelope, the
component becomes a structural and functional part of the lamp envelope.

As described supra, hermetic sealing of electrode leads, getters, exhaust tubes,

and other lamp components to a flat panel lamp envelope, especially those which a
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON 30 For the
pur pose of the present invention, a "conponent

w@z®enid7gd nmeans an  assenbly containing (i) aPCT/US2003/033494

el ectrical |anp conponent, such as an el ectrode | ead
wire, tubulation, and the Iike, to be seal ed and
affixed to a glass |anp envel dpe, and (ii) a solder

gl ass preform Once hernetically seal ed and affixed to
the I anp envel ope, the onent becones a structural
amhot*«phﬁtma@nahaqdmen aQthtCHe arppoemie bo pehalBigas For a simpler

scrihe rmetic sealin f elect de, | eads
i pRopd BB, e AEA SRRl DR lamp,
a tliel tedditiaiatilarhe BEhliap etiiesan @ &eﬁv@hém tdaéasfbr WoihdticRealing a
WO 2004/ 042764 PCT/ US2003/ 033494 9 5 phosphor coati ng

h bgad@é aepdaiss aSelHuﬁt@tec}]@sFIﬁ dvasgneshayst wbelatipn enide glasor
erHovl(&gg nfgf%@ d@aggt%s ?4[1 s%q? ucﬁllr&% flame seahng in taﬁgmlar

|nca escen orescen

t fastlioni lae atoveh anee sléaéulmgﬂmnhmsm&n tdogsedn mvmﬁutﬁrstaélmg of flat
used Eor her nmetic sealipng a beaded |ead wire as
i PRRfd damap eRplicatignsGReceHlyan newmasiaed efsadusineiatingnel famp

g Iemop%gaﬁ@ 'beaﬁ?lféma\iﬁ Uit @ fsta&ég%ﬁ&@mné 36%9% | *f‘ge lamp

supr a, rect ame sealing In a simlar
h aqubmpnmnduoed Iueaa;hofdancamtth thig methodlfaam]:es ak»lne—pldce demgq, viz.,

t i ti ..
e e 6 kb o6 e rn BB G o Retece sAfosinga
e eaﬁwomsd Hﬁ&la?;?eeéhaﬁhél%s%@ Ordr @luylﬂnﬁﬁ@es%ﬁﬁ %ﬁoéﬁ%ﬁwanng must

6, 301, 932. "The | anp envel ope produced

ae@é eppldcatardhe intemmakwakk pfithg dissharge emebbﬁcqmtb@@ahng of

b I
| gﬁﬁg%deg geétie%aald eﬁ{)%usgﬁig)gﬁélo% CEH&: %@?s %r? KR Al gamp envef}opes for
C @ppdsaingtpﬁdspmbﬁ EdMRing Qs GREMS €br deflisigknd ABKkink IﬂheSelé@fH@es and

desi gn, phosphor coating must be applied onto the

i AxlAvgEub \ﬂla‘ll‘I’nSo‘FrettHéC?dlelélfg&? then dieetvier gloat brad of gdeaded lead

S [ f r
tS‘%*uef 1ot locatf pBSHA P ORI BRI RIARTE: oo cxhayst
appjujatmg t@ﬁ%@iﬁ@ple@a)ghésﬂgnpfénvﬂd)ﬂe iapaiftionlag e dififioglt &ﬂtﬂout

X|n | ectrodes and xhaust tabulatlons

Oera} %}ﬁq‘f el?othh tPKag @5 P@J@W@? B tgel Atlsping the orucial

b &@%
hgégrgﬁégﬁgdgg@ ng pggi “ dtm es an %é %%ﬁgr? ae t ngmis otr}1le
t phospher amatingivdueh il Uasdly hmpecénﬁ/aetawearﬂstrpphdSphml varyt sensitive
difficult wtho deform ng the | anp body, destroying
of° @W@W@Q"We%@t?vel y affecting the cruci al

ol ot T A O b Ror ey ol Low-
usxginkipn fglasses udi asabqrasibeae@glaksets havegives pkﬂdrm\lrzany applications.
AR ERE NN g L -
SB&hpoie@iMo be sealed and affixed to the lamp envelope has been recently developed.
This new component assembly can be conveniently used for hermetic sealing of a
borosilicate glass lamp envelope with phosphor already applied thereto and affixing
lamp components such as electrode lead wire and exhaust tubulations to the lamp
envelope, by using localized heating provided by the succeptor die of an induction
heating device.
Solder glass has been in use to realize glass-to-glass and glass-to-metal sealing

in many years. For example, United States Patent Nos. 4,238,704, 3,127,278,
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expansi on gl asses such as borosilicate gl asses have
been used in | anp applications. A new conponent

w@z®eni7g4 conpri sing a sol der gl ass pref orm aneiCT/082003/033494

| anp conponent to be sealed and affixed to the |anp
envel ope has been recently devel oped. 30 This new
conponent assenbly can be conveniently used for
hernetic sealing of a borosilicate glass | anp

envel ope with phosphor alread plied thereto and
aBOIrRil E@ and 2083,8hpld déﬁlosecisa@éér gisetaupestiies fergdiniwg gass

SR IE LBYERRRBoNP P et o BB B rahod of

ofisetherebtldicdlbga in (R8¢ tolige @Y efiBer d3MobRlcHEthe Shridgenthdsting
been in use to realize glass-to-glass and

gPeslitions aferaaired by pifligrespent flahpangbdipehargedampxespptially one with

BB Rl A oot i a el e required

3sdafi8g 8@ itidds. dh sldasirdhs tibhlesoldgk ghass foo m@eﬂduhiappll&ahon many
j oi i,n Iass arts to forma conposite glass

tﬁré ngefl ke t@k%gggcogﬁép@po%ﬁqg@ngffore%g ﬁme CTE of
t ﬁférp%ﬁg tdjl')egéélatféﬁ%ﬂd 'tHé doltees glagﬁiﬁ{dtf%}ﬁ% %g&hﬁ&ﬁ[ teﬂﬂae?ﬁé‘ﬁlg >;ange of

meet the stringent heating con as require
ath‘elapphmoa shovfld atatghamiel, tiok @TEain@@emtaﬂmshoekhmt ibalkdoylarge.

eW|t osphor ating . alrea a do no

¢ St e pREBF R0l o U arl of bt SR Bke Ferlasd fyPhe
c 8HbdtibRNSuch ikt SRAASHIDGY bhde kbIABL o18RIviiRh 13hRE %o ﬁ@rseamg
certain application, many technical factors need

btemngkasire ican effecs adichibangd h@methisqaéwhambeWIGWbmrequlrﬁel Third,

CEx% cg abtﬂﬁ*l FRA’ S ?c}e% %la? Eosbeal Cai][y nedtetfl gﬁ %dert{i %%te talso a

era

a&ﬁicbﬁﬂbh@fbp&&i@lh&hﬁ@hcﬁﬂce ¥ich as 1@&6@?@1&10% Rneed.i Hbsall
shqul d_not be too | arge. Second, the corrp05|t| ons of

t FRidsyaglasgesthyve thesamealsethimerhtlit of wibared radigtion storpe solder
1 ag@g‘\%h%dopkﬁrﬁé@ sB&?ége&ttﬁﬁ rheol ogy of the sol der

ass eate sealing tenperature can
ef f ect The tompdneandsdrablyetedinsthabroskssnf ey predencinventich

uired, Third, the capability o he sol der gl as 0
bEOEREH fhe HemoheRtatuch A 3@@&%@61@5@’%%@% Wit the tamp
CORRRIpR M aRoRIBLSL & peﬂ%ﬁhleﬂaoﬁa Etﬁc?borfdéﬁ Ro 8% Jo Hia \%Jﬁﬁge

radi ati on, i s used. asses
smmpcabsﬁiomemgnaﬁldaﬂy yemd atndfarfﬁmijtorthwglassi lemp eBwetepe. The

| d fr bsorb
TReTmonet Sy ity EHE totaE e BPr S of
pB&%ﬁﬁEaté @Ié@sﬂﬁdv%g a CORT] 89K faflSe SOTNPNENPCS) UH'B\A@%r it
the electrode lead wire, to be sealed wth the [ anmp

eﬁmld:@ncaﬂﬁthat tho B@bémggﬂleih@i plghé presers iitepom by asidg induction
R RO N SR A TR —
em@ér@ﬁﬁonﬂ Bclosing the component to be sealed has an after-sealing CTE C, in
the range of C;=10x107°C™ and is capable of forming a hermetic seal after being
heated to a temperature over its before-sealing softening point 7.
The solder glass of the preform used in the process in accordance with the
present invention can be either vitreous solder glass or devitrifying solder glass. A
vitreous solder glass maintains glassy state after being sealed. Its before-sealing
softening temperature 7 and after-sealing softening temperature T’ are substantially

the same because there is no phase changes during the softening and sealing process.
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25 | anp conponent assenbly is particularly suitable
for lanp envel opes made of borosilicate glass having

W@20Ta422h4 i n t he range of 30-45x10-C'1. HowevePCT/U$2003/033494

shoul d be noted that the sealing nethod of the present

i nvention by using induction heating are applicable

for | anp envel opes having a different gl ass

conmposition. The solder preform enclosing the

conponent to be seal ed has an after-sealing CTE C2 in
3Bowheery adgyitrifyingsdldsriglasg@ndergnes phase chpabésatddast partialhpduring
a herpgetic s alrafter beiqg. heq;e% io a tenﬁﬁﬁature 10l
o8 PO OIS BIOCES 'SOF ERAIHGY BatiAe PhasSrdng Stigdp! elassy
optase. Dherbfoge, MheifRrBealERGoftBnihH nidicPLSST,1 for @it ipasolder
wth the present invention can be either vitreous

selpehdp higherthan its befpra-saating sefteamedemperatse Is. Regardless of gvhether
| i nt aj . -
TR e R S

ahighafther isesbicrgalinf dofiehing térepgratued Tirie ofdes to efifect a good
substanti al | % t he same because t hir eis nobeﬁhase .
chaapgHS sepling retvese thsoampsomgonsiy 28¢ thei layp srycerss . Dipsally

20044 Qé@é&yi gg@g&gggﬁﬁ%? is Hehtedl tHOWEYEEran@e above its

devitrifying er-glass uhdergoes phase changes at
| éastrifying tengderatuctUuliingrder heolsaih tacgguiod gnd ddrableakalng

. l.1.i ' talli. .ihth
pocest, " eatl 1o, 1 G ek e Phaske i The o
SQ4 119 HERELA LGS, %-‘lr%s JrPe [RefBeM dfiihd dnbneR A&mbly used

glass is ‘hi'gher than 1Ts before-sealing softening
t mnthe pakcessef The Regpat thvestionodonsiis tekeentialiyhef sddviteifyigg BsQs-

Bl R0 s Brer bRy Tl sp 07 S EBR A Rfpre Seaing

S QB NMdidt ‘?"H%@Tréﬂg\%gﬁs?-ﬂowg% aﬁ@r-?efajiﬁ% 1 %91?%3 0 to

hermetic sealing bet e | anp conponeht an

| 2005 Ceinied 1apge ofTyPp4@al0ryC! ande devdtrifelnpttemperatuee Bohdier range of
glass is used, it is heated to a tenperature above its

d

@fg 2G°Cy :M@retréfﬁs@«bbt, theesolder Elr@ls%@ﬁh? predorhekibg c?mgmt
. F . ili ] .
B RS R SR U PR T RO vei

pp&tetigbnsml dkede BHsisalcafatddorp e uich ohtetible of GG RE A0,
assenbly used _in the process of the present invention
c birgp 6t BeQaelrdvoatf] GuO-aocdFier(s Pyi"n gt BY@aL0-16% of Si0; and
S A

59%5‘%%(%@1?d %19% QBE 094—§e§1ﬁn% gﬁﬁ%@ﬂlg%ﬁré ?Qianfle faﬁxgg From

having a before-sealing s pornt T,S in

r 860, pleferd6l§ 600502 tprafiesadaling CTHEC CRofyr (01t 3D0O in the
300C in the r@,ng_q of 32-40x10-C'1 gnd a devitrifying i
t BRpe ity °Cn, pratrabiy §&38%1026 @0 aTuigiiying temperature in

ClptaRr b agel G rof ST 8ken ekl Sl Shtesiebfag T8

esBRAtvit] thY sullRiaSsRG S HE 1hRb 'Eﬁvélf)lgé/.\ﬂid@fébvelp HeGREJIGGEOS the

on an oxide basis calculated fromthe batch material,
ofoldqy-ghags pthemheged to a temperature above its devitrifying temperature and

composition compatibility with the substrate glass of the lamp envelope permit the
forming of a hermetic seal between the component to be sealed and the glass lamp
envelope. These preferred solder glasses have good infrared absorbing abilities
because they contain CuO and/or Fe,O3. However, for the present invention process
using induction heating, infrared-absorbing ability is not required. Therefore, other

solder glasses may be used for the present invention as well.



10

15

20

30

35

15- 25% of B203, 1-5% of CuO, 0-5% of Fe203, 0-7% of
PbO 10-16% of Si 02 and 55-65% Zn0O, and has a

whedoenerseal i ng softening tenperature TS in t hECT/HIPE3/033494

from 25 550- 700C, preferably 600-650C, an
after-sealing CTE C2 fromO to 300C in the range of
32-40x10-C- 1, preferably 34-38%10"7C-1 and a
devitrifying tenperature in the range of 630-750C,

preferably 650-700C. These sol der gl asses ensure a_ CTE
mat ch finon-lithising gsemplgtod thel besesiliate glesd fantheatnge Fwysbope

BBl P BOLR b er BB bn B BED APt o

t thaperchiniieriaf d 730, SauH 054 BJOS 0IPAALID;lahd B.3% Na,d,@d has a
substrate glass of the |anp envelqpe permt the

I
f 6A Hiod gpproxinately skl € 62 arorp 8tledB9 G.he conponent to be

seal ed; and the gl ass .l.a envel gpe. ,These preferred

S on ey I o han b uB Mesc T iHFLRRE, i MERBORET L hE filled to the
b%l@@dl&ﬁlpteheﬂpp@ﬂi tBE Borbbédeanshs@hblyf @b prekuneitRentidnds an

the present invention process using_ induction

helgetradg, leadnwireyr Ehe msuléndsioptponsntiapsepabily isfbs & lead wirs@ssembly to
THEESLE OS00SR4l kb

PGk 520306 34 S834dde lighfing déviasris bdhetiatioglyeikaspite] iafFIGi@. This
borosi.licate glass for the glass envelope consists

0 _,3 isrhas Suer PH S apiinds RWS(FWEIS%?"C%’HP%@CW%( power
oxhfle BaliSmiAlfahRbach fh @15, dnhi%nRiie Ridkef &ff@sgen lga}]d OI13. The

77.4% Si 02, 15.4% B203, 1.9% A1203 and 5. 3%
higermedi@REungstapload 15 meteahytic@By 56aib a folden dass be8DGEn

In _one odi nent of the present inventio
OB R TR Be e oo Pom prrghergady SO RRRG plear soda
| Rad BEroSRITRRBEIRE rASeAtRInNeMngt Hﬁviﬁ% £89H of MYEMHI. B 07SC! from
an electrode |ead wwre. The Tesulted conponent

aBsedl°¢C.is thus a lead wire assenbly to be sealed to

the gl ass envel ope. The cross-sectional view of a .

typi call ¢ongegt ighting deyfjcrs swﬂ%rasa%@nﬂ?ﬁ%mé@ppw@ simple

¥ . . . . he - : .
Ll 6o Bl ERETBLASAL ok AL O B
odirextlylseaed foothe glass oty awelape hsipgver exdinde flaoe, sealing

internedi ate tungsten | ead 15, and an jnner, nickel or..

t GREATERY- o eHeP Tofidasch] Parmhisalbl e I ERY RIS 18! direetly

| SppHRABTE oot Ebfneﬁ%ﬁ dedhéciallp aiog@ha@hgaﬁmpﬁ&d:omegg applied
suppl i ed by the manufacturer. The gl ass bead can be o
nmigeetobefiNeNEXing of the eleemodeswvitks. Ih dxcprbssnbigiventiat Same sealing is

L ST TR B N Y ——

| THO§d1aG oURY ipfeSrm Sntddbefsnd Hads dethe dehd bAHHD beaded electrode lead
sinple  tubular fluorescent |anps, the glass bead

eWEFobiray belng heated to trmneratyrg gy et isnbafergepenling softening

temperature T, and/or over its devitrifying temperature when a devitrifying solder

glass is used, a hermetic sealing between the solder glass preform and the glass bead
on the tungsten intermediate lead wire is effected. The bonding between beaded
electrode lead wire and the solder glass preform in the component assembly of the
present invention does not have to be as strong and hermetic as the seal obtained after
the sealing procedure. The bonding between the solder glass preform and the beaded
lead wire before sealing, indeed, may be porous and discontinuous. A mechanical

bonding between the solder glass preform and the bead of the lead wire to a certain
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directly sealed to the glass | anp envel ope using, for
exanple, flame sealing technol ogy. However, for

w0 e@soseenuner at ed supra, this technol ogy i s POIL/US2003/033494

directly applicable for flat panel |anps, especially

t hose havi ng phosphor coatings applied 25 thereto
before sealing of the electrotl wires. In the present
invention, flanme sealing is no longer required for

seal i ng t he conggnent assenbly to a flat panel |anp
eextentdpeonvemiset Hodown- sgbm seqémemqmamhaiéhcslead]mrb @nd ﬂle

t.he, bea f.the ad I
e e St B8 B Sy B0 B B0 e Bpiflag RRprcise
S 6dal €4l edreblesgae B dtiote Belss, n&l’!ﬁbﬂh nQﬂﬁrdra\Kfﬁgs are usually welded to
deV|tr|f¥|ng tenperature when a devitrifying sol de

3thegpd 9§ thesnperavickehoapgsien lead; dugertad thseudhabe helgof the lamp
58111\%? e%'elf‘o%§ s@aﬁﬁg?ﬁé‘%&p %Qfas%leﬁﬁg 8 g{ngvgint\f%lﬁge

uns ernedi at e WTe |
bondu nEIGeL astatesdehatiedllgthe odes- ksﬁadna/lnvﬁe@v afwlcdnigonent

sol der gl ass, prefo t he conponent assenbly of t he
paSéglé\lék Y GORPE ISP q@g]%igﬁ%dﬁi‘%ﬁé Wige g 01T Tiedg Pefepm 19

a
o ocggcgh@oatﬁe EFE%% enﬁ@% RSl fne&nsoff%]? St lhé'é%ead 17 over the

etween the s
pmérmed]aMnng leeédié df %5 beaded elictredblehd Merese hbmdwg to the solder

d, d. t [
bs D P P mpitciatey B8 TonMoR Bt ean 7 na Th Gy be
orfoll€ an PG WohBnlidhsang A6t Alifkidéle 20 @1t 4168 this figure. As
/USZOOS/ 033494 13 5 extent is convenient for

d dlmtr@tf:d gniislegure.rie mlder@é@s prefemuin thisemhediment has aweiform

hereto ve about
b s SRS o SRR of AR B Smbnile 3be BRTerRERB drouen
I @aldhzBélassBhbB1iE asliee &Béleﬂ?eo tHeQ4mp RAVEIope) Bd‘f@re@éﬂ?ﬂgﬂif&he
are usual I%/eawel ded to the end of the inner nicke

t awgeblyriotheglass enyelope getiers steghageddntedhedise am?eclxaamﬁ% of the

I
¢ R GREIBELAN B BB iy BRRA Bl ERI0SAT BRI o ihr ond
t m‘red_Bo Ssbsgotnth) dle al¢ctnode én@mmﬂpmmem'e 13assmndated into the
AL St S S T G SR Lo o
ARecRENBy tR Bl St Hlh&Hd Fop t‘brﬂ:%vélj tﬁ@ﬁol@eqqei‘%?ab‘?}y e fop ?)lan view of

intermedi ate tungsten | ead 15 of the beaded "él ecttode
| fwmcsolder glassprofomaetionld t@l@e:hs sﬂrmformgif dlsshqle ef thathit ¢ be

e 25 (BRI nd 5 el HRcatE oL ey oGt

| BibsthRtS P réBaind BbGrbe thel seld%h glass‘ ;Ibr@fdihﬁ anfshe perlphery of the
illustrated in this figure, der gl ass preform

| holenr xRl MEhior Hieptapash pf dmratsqméy,rw {haibiole ipgircular,
oﬂ}e;‘sﬁfﬁp gl\%ﬁso}gcrﬁfo%gg g@%g#ggodggj c%fthgldgéaﬁe drftﬂg @ng 41'%3 %erform

€ sea

| anp have/eels@@ tirgddelin e h6la) Sd’tgata:fle héle cambs esierad Whent the perform
| ass envel ope etters are placed into the discharge

gﬁdﬂ"ﬁ‘@ﬁ aep. tAder lgcahzed heating is apphecfj to the solder glass prefom?, and the

solder glass is heated to a temperature above its before-sealing softening temperature
Ts, a hermetic seal is effected across the hole. |

FIG. 3 illustrates schematically the cross-sectional view of another component
assembly of the present invention comprising a beaded lead wire and a solder glass
preform. In this figure, the glass bead 17 over the intermediate lead 15 is bonded to a
solder glass preform 21, which has a one-step structure. The one-step structure
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20 |l anp envel ope and an el ectrode bell is welded onto
the lower end of the inner lead wre 13.

weamgeprent |y, the el ectrode and inner | ead w PET/LIS2083/@33494

inserted into the discharge channel through the hole,
and the solder glass preform19 is placed into and
recei ved by the hole or placed4atop to cover the hole.
Preferably, the top plan view of the solder gl ass

preform shoul d take the same formof the hole so that
| ponsigis pietwpsniegraidisets By aph &2 hoieg didiedena cms&eecﬁonal size, with

pt S h
IR LAY A Oy 3 Sl G i Bl by e
peebaghwvhiat ﬂidmeaa@f Ie@dlﬁrty betedldtbandndtiged. Fitie s@é&ﬂfmsliape of Py,
and for the purpose of illustratiaon only, where the

h BP%(@Y%: shopld heghosenysygh g@r wasn §) la?é%se&ﬁé 15p e hole, P2 can cover
hﬁg&ﬁ%&‘f lt%e Ifdé Fﬂﬁ 1R Ia r&)érreci Eé;s ﬁ%ﬁﬁig@g@& gégd t‘)\ﬁraet solder

ave a size larger t
t gblshpﬂeﬁDIMSéaﬁbly oY ﬂ‘ree;niesahtelnvd:mmnp €lohgrarad36 tlhesdqsigaaﬁ ¥IG. 2,

atop. After |oca heatin appl.ied to the sol
o eline Sicar i G Todteq BF P SRS tegnonsgreaty af Jrstloctrode

{ eBREHAL WHE ré%?&% ® it %oﬁeﬁeﬁbﬁeﬁ‘iﬁhhg ¢heSRhliRNhiBEkess, thus a more
tenperature S, a hernetic seéal 1S effected across

t peechso Ismlinglotstheiaeld:dtltocis Mnmoestes?dhe et lnCdabarybet dvbieved. It has been

CrL.oss-.sectd onal vi.ew not her co ent ass

C R RS G R st e b TRr Bk o TRl Bt o8
aBflvedoretnd & sgggkss preform In this flgure t he

gl ass bead 17 over the internediate |ead 15 is bonded

to a Sompshergmbedingms phibaprepentinyeiondbe goppencst e sealed

S GALE G 08805 3 SBoBAMELESLNA, A0SR Sy woution

pasatisg RICTANG; fithb eanigagf di-f ol eht Fm&ssmﬁes:ﬂiume thRl 265~
with P21 arge than P1. PI_advantageous|y has a shape
asertiopalyiews ek thisgnlodigentnwhers 2 reptRsegtrdhe %’ﬁ%FPCflﬂ%al view of

f
DB, 05, A O A S TR
anves];open dekdvade,itwd dedigres dfdhaesoldR? gtam prodarer for thie embod1ment

ft hol FIG..3 red of
P Rl botrualite g w1 B 1G5 ad B 5 S ur L e it §plder

Flatsbgreﬂfrﬁlsﬁnﬁl FIGY QHak @RnifGHTRRHE dnd Sizb Pa%eﬁﬁ@l’e 89 oPtapable of

, the one-step structure of FIG reduces or

peexesing she hde pbiherglass snvsiopetibrogle hichdbe tubelsadowusrte be sealed

oY The Mot Bishorlr L ROBKY. TS kP BRI 0
Wisilittmeall e fredaind at heFIEI R Sianlake, e FleySdesigd is faqﬁetbﬁe@
found that off-center sealing of the lead wre

| emfodiment afcter Repsoft mveatign wherefhe erpRInsplis aﬁablé%thglr gempared
Plhe dklg e I, B o, B PRE S R Bhocs bt B e

t hvemspo o the talsd atidel with sespecd @ ths ihbleqrtiphely assing the sealing

t lfirbobcl:lesast {h?lg a more precise sealing of the tubulation can be achieved. Where the
tubulation to be sealed to the lamp envelope is an exhaust tubulation, it is usually
sealed to'a separate hole other than the holes for sealing and affixing electrode lead
wires. After the getters have been placed inside the discharge channel, the electrode
lead wires and the exhaust tubes all hermetically sealed, the channel evacuated

through the exhaust tubulation, mercury and inert gas added to the channel, the

exhaust tubulation may be collapsed using flame heating or other heating means to
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having a CTE C3 in the range of Cl10x10-7. FIGS. 4 and
5 illustrate the cross- sectional view of this

wepdvemiament, where 23 represents the cross-secP@DNS1003/033494

view of 20 the glass tubulation. This tubul ation may
serve as an exhaust tubul ation of the lanp envel ope.
Li kewi se, two designs of the 36l der glass preformfor
thi s enbodi nent have been contenpl ated and
illustrated in FIGS. 4 and 5, respectively. The sol der
gbbisin pfindl chiseharge lamFieGp Withes substanitiabheating aﬁ@le@ndnal and

¢ RERyMEaEnE RoPoptes meSA0R M st R Fistfs G PoR B
b%s‘éﬁt@dﬂ@da&% c@ﬂlﬂoﬁénf[d tlﬁ@ﬁjthe-ﬁbﬁleﬁ @ﬂaﬁsep'reﬂ)lnﬁsﬁarﬁé edalin ) wWhen care

in FIG has a one-step structure substantially the

aﬁrﬁéie&éseﬂncqnlt@usgd togjoltppsgrthg exhapgt tphegvithow destrpyifesorgeforming
f

PSSR E Ry BORIPOSSRRL SNALLP RIS, oo

oglaEsléﬁverpembﬂ: one-step structure of FIG 5 reduces or

t ts. of _the tubul ation with respect
Po°t he Thefabupiony HoRyeta i TS i e 4 5proicaise an
t@léétr@derfert@\eh Efscénﬁaoﬁ g:%écfllgtl&{al Hqﬁeu% Seg‘% axg@ t@rﬁgﬁula’cmn.

achi eved ret tron to
I EhﬁSeﬁ\wl @ﬂihlstrateanheaadmgam the ls;mslsaecztmnal views ef Msigyls of

| ed t t e hol t hol es f
S B e oG B adoR G L tirHeton. ApoldRY el
Ef&mm{@yseaas&aeak&ﬁqw Witk dEﬂ{Hif%edﬂh% e gaeﬁgﬁlﬁékee{ solder

e electrode lead wires and the exhaust tubes al
h glegeprctum &a@@ag e dne-slisp sicheimeeind sspaesatsadrabrred ﬁmbg@iment in

1a tubul tion i ner ed t

¢ G et el Alfha SR, O B 3 iR .
ugiredhckd anirenary the thovEmehthfithdRdlliaien DB aiH rés@e&‘l@o the penphery
2004/ 042764 PCT/ US2003/ 033494 15 5 obtain a fi nal
dPSeRaelchrongp vdushipe Whulsion isiohersarled dpringtie prepessof sealing,
t Because

o 8 i By LT ohd B AIP S UTRRRDLS
es sent i[rathle)pohx@nmm asrpobhed itlutthaed i GDI6dad 7gh dssled electrode

ICEIE T T CRONES CA I
d t I
O BT B LAGLADET T b TY xR P PBcady bR hermctically
t B@leﬂaoghea‘slbulehme%bﬁ fhmmp'reh dlamelzahlatg moeess, prlor to the sealing
' used.for se

t
g R0 ' s ipB BSvelororte fts SRRt Gl Gald S of the

dezafdl@d WRBGo@SleANWRY NPstithiné BRUb ATt Wbulatin@S is Beddicdlly sealed
illTustrate schematically the cross-sectional views of

t ipothe elasglanpotnveloppmpOnakinmativebnithebeaderhelpeadg lead wire may be
b
pﬂlrs r?éci 1n? ﬁ‘{l}g u?a%‘&e gg l%wh%tuj( 2 gerrr?e‘u% g!eaﬁ‘l%r ﬂ%r%b é‘en before the

orm a ectro KEW S &
t tibukkion isThemstigillytasledtosit gbiks lamp envelope. After sealing the

tubulation to the lamp envelope by locally heating the solder glass preforms 19 and

21, hermetic sealing between the glass bead 17 and tubulation 23 can be done using
further heating. Again, flame sealing may be used if care is taken given the longer
distance between the flame sealing location and the crucial and sensitive components
of the lamp envelope.

Various methods of making solder glass preform are known to one of skill in

the art. Both vitreous and devitrifying solder glasses are available in power form in a
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gl ass preform featuring a one-step structure and
represents a preferred enbodi nent in the present

w0 pooei7en. Conpared to the FIG 6 design, thePCHESHDEB3494

structure of FIG 7 reduces or prevents the novenent
of the tubulation 23 with respect to the periphery of
the hol e through which the tuliglation is to be seal ed
during the process of sealing, 20 thus a nore precise
seal.ing of the tubul ati on can be achieved. In the

c SRS ehPartislesligiibusions thay sterdssigued 1o meeGEe Bednof specific

b . J ' ' ted int h .
0SpOIRAIhe 115 ol BRI Byl Be KSR REARUR. B Breration of
bedabing frahtes. Deadtrifythecdoldeh @labsdUhAdver) caddve b8 kREd ki’lﬁt@‘ilods for

11%@%% have al ready. been hernetically sealed to the
t & f5aB15s becayge ofitsyterdeanp facrystpllige during tha gedsew pearsss. For

Pgiﬁl%rt}er%é\% gfflgglgéﬁggésté% 1%y ah bk 'a‘r”y-b%%é'ﬁ%hﬁ Br %%h&&kﬁh%{&%%

_ is’scenari'o. a nhermetl c sea
t heganigddmkieds, ¢ fomrsoaléng @dldrswifivariows desired stagesdi@eohfigurations

tubulation 23 is herpetically sealed, to the glass
| SHRYSEI, &9tsamDle, thplabpn Stals, Py alicrhrévelsatbed oar be erpuled and
| siattradl toForRYealg sirips 8F H@s‘ijreii Eféél}gggﬁd Héﬁ%ﬂgg 8?«% f receiving the

wi thout a hernetic Sealing et wee
t lapi eompsments sushragrdhe eafl¢d/lesdnlirednd thet thbulgti@sscandigformed

o g i R pieE S R Bt sk iep Meresting
1 fiafwhrds the t@ipdREhGs BRakdiatdRE WBRMo e @k %%ﬁg&%@-s&ﬁer

and tubul ation 23 can be done usin further heating. -

AgassPreformassestbly piide mespenidnyansiani Meghanical bondikgto a certain

i LSt ween the flane.s [
S el Rech He Rt 0 R e STURER: pirdorin ABsiEier B

t trevesiencesrfidelaptread protasies tmdroah be dire@bd BRKinftging Thei@hole
gl ass, preform are ﬁnovvn to one of skill in the art.

BUTHROY A 8 SapesFtredev ey thas therhgfasiserding gpEening temmsrature 7 of
ap@ishrbl Sadsn if [ i i

PCT/ US20 isD 1B brdeBlcBibidts ?%ft@?dﬁ‘?ﬂéa@? {4 glass in forming the
dpreforinpsiniening tanhzeratarcemnd esicshed]d e enpagh tohebsteatisly@liminate

specific.. a i cations, Vitrepus sol der glasses can be
BRI edRPloms % et et baveRiais ramicmpug aen yilghor b
f ihat®soed Bey ithd difchaR@ R bf Bass §mveﬁ‘(§5@%\f@:f seaﬁﬁ%.??{;rt S

be formed into rods for sealing frames because
{n epprefayred gmbodimait pf thg présentrievemdion plevitei§ieng Falder

t

b . r glasses, .t ca e dry-pressed,

R i RE L AR Ehe B R R Gt et Frasiel 105 o

sshapé, BOclca thacdindficalahhseinddBs bfiesle HHPE Aebilled, supra. A hole
igurations for use in, for exanple, tubulation

gi_ggl{eél. driged Zrrpughise peipn, thieagh pichibe bsaded dledtradedead wire or a
TR L et QeRtlRRy Yt {Ohe SRR St om
as carhied begaddrebe db athane] Brlintihated, Whd b dbh@Rs be®@Bn B solder
fg%srsr%gefoml and the component is obtained. The thus prepared component assembly
of the present invention is ready for sealing with the glass lamp envelope. Typically,
especially for the glass envelope with one-piece design, the sealing of the component
assembly of the present invention to the lamp envelope is carried out after the
phosphor coating has been applied and the getters are placed into the discharge

channel. Additional lamp components, such as the electrode bells, and the like, are
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directly during the dry-pressing and/or extruding
process, or drilled thereafter. 15 Afterwards, the

weewposmsnt i s inserted into the hole to form tPEI/US2003/033494

conponent - sol der gl ass preform assenbly of the
present invention. Mechanical bonding to a certain

ext ent between the conponent afAd the sol der gl ass
preformis desired for the convenience of down-stream
processes, and can be effected by sintering the whol e

a3&ldedity therend of Gipjaperteadeofithelbeaded lecirors lead before sealing the

b ' Eguas Lng tenperature TS of 20 the
sg%sgfél?’l}éﬁgiéés. egl&éﬁglrz'gani c binders are added to the

sol der Agldessibed, siuprayiforefldt penel ireh envElopss, kspdcidlly those which
tenperature and ti houl|.d. be enough to_ substantially
eF‘f‘Yﬁ RhosRhor chmes @EE% Yr?@pb?%swhz%he@pa% in sepling the electrode
hazag o Lt . . ced.
RS HRLSRE AR loTpLY Ikt Whelord 3t aes LPbidBAHER

s destioning thoheat-esmmitpleesoniponents pf i dame duetmizodie phodphof coating,

the, present .inhvention, devitrifyin | der 25 gl ass
pStAT aaj?f?’ﬁdafggﬂlagq B R HiePe iAol 4aBRoS &spldpisglass
gE@?&ﬁﬂasiséihﬂlesé’@ﬁﬂ th€ Pres&lt 3RRntiSY £RAKESIt hORiviY 1) E(’)cl%ﬁked

ape and the one-step shape described,  supra. A hole
i Beatingin sralipg & qommongtist Meepsedlingrthe cdmpanght askérobly ttr éhe

b t .wire or a _..glass.tubul ati.on.is
RRNE S LB 0AEe) RO Ryt MR B prtorm
gPassurpisafptionally dpplisd td 86 peiform WhereaRYekdt9. tdtanbly, isthin a
elim nated, .and a bondi ng between the sol der 30 gl ass

pEharbpsHod o tilse the spisishalass is dravshiiorrdgmpaigtire Aver ifs sealing

e e nt .4 nvention.. .
PR oG MR o RARE N el I b e S A ER b Aitying
Typderalldsy isdused,rie ct'd)m}] b Yerhetictsba bfgmh tliensoehmpentdnidihe glass
one- pi ec esign,..the sealing of the conmponent
a@wﬁwﬁm- Tavoid s3eansive he Reneihe Odbe ATl OB B,
| Such@k ph&Photdoatths ettt RGnd Elﬁ,ﬁlﬁ!%? ft é&@é&hle@ atﬂﬁ%. s%ﬁ{% time is

h ace the di scharge

applied and the getters are p Into
3epnitelad whder Aduintifes rabfetabiypumienp omentes, mera prefamblyhmder 1

ectraode, bel.l .the lik WO 2004/ 042764
PRS0 PE ey Mt &qpds D fofine St areisreon i
| Bad-ablorbilg chbrRadate: )l ah1RIRed RAHINETHREst D8 flel189p helope to

assenbly to the |anp envel ope. As described, supra,
f Bievent i froym heing hgatpd exsestivge by thashrating boyce trsd domdenlig. Once

h b LI e applied, .l ocalized
PEERAESER SRR BRSSO i en

t asoerhblly] aisthé @lasdienvieRipp velthvik o id dlodedité Sdwiycsdl d6%n to
to avoid 10 destrqﬁing t he heat-sensjtive conponents

fOOPHEMPSiREIre.s it scidertgkass bagspndiringdhe perking pgeqessioform a
agig{ngranggg&[égg@gaﬂ he | anp envel ope per se. The

conmponent - sol der gl ass preformassenbly used in the

pr esenths presnt inventosloeataniplged ssihg mductiasieating & proeide the

localized heating. Induction heating involves placing an electrical conductor in a
alternating magnetic field. The alternating magnetic field is produced by circulating
an alternating current through the induction coil that acts as the primary winding of a
simple transformer. The electrical conductor, usually metal, which is to be heated, is
placed into the magnetic field and acts as the secondary winding or succeptor. The
electric current generated within the succeptor by the alternating magnetic field can

heat up the succeptor. By shaping the coil properly, the heat can be localized or
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heating in sealing the conponents. Wen sealing the
conponent assenbly to the glass envel ope, |ocalized
wheatiosmyesource is applied mainly to the sol dePCTUS283/033494
preforin. 15 Pressure is optionally applied to the
preform where necessary. Preferably, within a short
period of time, the solder glags is brought to a
tenperature over its sealing tenperature Ts, where it
softens, optionally flows, and/or devitrifies if a
demtiead ihikqighgut the tatetucipr.aBspémlingaithe heatfpattenalebisedhafithe
seal . between the conponent .and the gl as I .
o oo, B ipaygiortcoll can s of a Sels o o iy iy, dppreciable
N@a4tNYss i CAMRIRE S etiotoflUEdin A% RSO NightARtdnAtind the high
getters and the like, it is desired that the sealing

t eHective resgance 40 thecburnanie rWhegithrihaat losp issubstamsia), therindpction

3 . nutes r e - 7] . St .
2 LR, AL SR A Al g of st
r afivapedoes. PardbkampR, ithepdssibisorbidlige dRvent oahesirtlce 6Bthe
be used to shield the rest of the | anp envel ope to

pPesFeRer-i i addigionn®eirgs Re slesticsrrrectiop dptyvasy theower source and
heat JuBEpRPF U HIGHY §&?ﬁ}g[8{10 a2 e eg}grﬁe%%rugc s é&ﬁ&%a{ fate of 10-

seal i1s effected eati ng source | rom
t he0@ans sevohd vatsanitaling ap thet sueroghdiag awmvspherpamimiyt times those
the seal is allowed to slowy cool_ down to roo

t Rgsehla by penventignal Beaiise mgans Suchepedlsrns l&aﬁmgn@r}dm:}mnﬁared heating.
cqld Iﬁ%ﬂg E&?c%ﬁéat%@, hQ hhtthe ﬁlﬁregﬂgr ﬂﬁgstﬁ% %@%rﬁguéﬁﬁ{s the need of
sent np d dsing 1 ndu

The pr I nvent'ors contenpl at t1on
h et sealing olopr messtee filneescaht lnp akiyzeell.h&ahdtaigucceptor die

I nducti gn heati.ng i nvol ves aci n electrjca
c REER o s it S HegH ReePig HAGIENISG tp PEINELt pder lass
ablgsmpiddle SBURE b, Edntithsics HRIRAVESE: @'tﬁ&éﬂl@ér'tgﬂgts, soften

an alternating current through the Tnduction coil
aditte effectiaienpetimwalwithingi vegy sortperiodrtiphee Howerst,dt isgreferred

T | ectrical , I t.al , ich.is t

75 Bl R nei A e BB TR v Bl e
apreftien SieGdfdahyat W blded ohiss fREGENT Where tR€did 2084 ffitcbh@ct the
current generated within the succeptor by the

o pelae eless mee v Aeqtls, averal pedblemsanbe yoided. Eirstc et will be

B i i | r e .. .

158 PRAE S g b0 el el 68 B82S ie vl ngt stiek to

S fhecsattict Qla@&l@'hﬂmmfddﬂiﬁg m@egdtm, reﬂaciﬁgl diel’tgea(hihgt \h@rkhﬁ'lalﬁe die.
ter esi of the conductor, the induction coi

f:) %%—éﬂ% 1egs Eﬁ& gt 2Closh progisy torfampreforan he radistien gepsrated by

heat.: Lo e . . . ,

R R e

r ep ittet meafoemtverst dquackiy to tetsealigdemperherd eAdvantrzsousdy, the distance

substanti al., t I hducti.on . coi | n be cool ed, b
e B gt e alfS: Dreios conrHER AR A B G AR
OEre‘f&hlbl? R¥ith}93 Rt aRbRRSferdbBf bédwadP] 8ad 2 knrh.S AB&S&InBlyE the
to localize the heat to the 'surface of the
solder glass of the preform in accordance with the process of the present invention is
advantageously infrared absorbing, so that it can be heated up quickly without heating
up the adjacent lamp area.
The succeptor can be made of metals such as iron, stainless steel, platinum
where a clean seal is required, and the like. A metal with a high melting temperature

and good resistance to oxidation in the air at a temperature below about 1200°C is

preferred for prolonged use. Advantageously, the die has a size and shape that can



10

15

20

25

30

35

succeptor. In addition, there is no electric
connection between the power source and the

wGaemsep’ed , and the succeptor can be heated exeCEIE1093/033494

quickly, with a rate of 10- 1000C per second w t hout
heati ng up the surroundi ng at nosphere, many tines

those possible by conventiondl9 heati ng neans such as
flame heating and/or infrared heating. 15 This highly
concentrated, fast heating and easily adjustable

t ekt g palestive andravicknkaating pf the Iseldseglkssiefarh ovithout heating up

PSS 9 EPT haR Bl TE e REER Bl e

alrhdiatizohs tothe @idsa ptefome aselddaitadoads usdd. eﬂerd@s@ﬂ@fm%e should
seal i ng area, can_transfer the heat generated to the

s GV oidcopiagihetwessrthe fie and agigeent dwnp enyvelenernsed, sucheasithe outer wall
V"'o?h‘le%&é;&%%%h %[t ARl tﬂer%le ﬁgﬁ?éﬁﬁ[ %%elé klsqlahthrough which

preferre e suscept or
t elmnlerrmtcumpoda:re,ssudh es amelectemistleat wirb er gl adaustpiefl@iom can be

i B e h i conframriaef e oy et bR Brofigeeptor may be
diplREd inYo a &%ﬁl%rlﬁdiudﬁfoﬁ RbLEG: (GPMoRENRY Qﬁéj%?lﬁ cegibr déé mal B8

die will be “less prone to contamnate e “sol
glcarnecist &6 & Smcesec onalsingle endncaom\pdul on Gifii) store that one tridection

ass 4 formdurin the erat i reduci n
¢ Rl i abh B ey B e BRIy Rl PGPS Aty
abomp@ﬂ@eﬁogrg@agbmyeﬁ@mﬂée preform the radiation
generated b t he hi gh-tenperature die, including

| nf r ar E#GSy$ end9 Flﬁsgﬁte@rﬂfsmweﬂppaé@mmﬁtmfmél@rprheﬁs of the

t
BRSO TR AN Y BR300 sopn e
d seccapuds, tHeated bassduetieh osile 315 afe(m&de@at gehat/dignméd lesd thin 5 mm
within 5 rirefertably Wit hin nﬁ]@rmre preferably
b&Y e iﬁg]%g 3SSHY 0%%8%%“%’@@091313’{ e ginss lmpegnvglone is shown
ohs 43 e 50 r(%depth@ﬁﬂﬁé % i B@/e]{ea o {&?ﬁé gqe%flteltngﬁng

present i nvention IS Vanta ous
absgndsicritgld, scutdeat 1S|1mducaah irbthe lsmépidr N\dleqablyaké SuseépidrGit the

heatin t he adj | anp a The s ptor. can
paeat broycay SoleRh Hus i gomels eeHng sil ipapealing of two

pLREG T ut WHE Eﬁdsaoﬁh@éig,clﬁl?@é cﬁaﬁnél &H4bLA %ﬁlaueﬂﬁbﬁlgﬁon in {he
like. A metal with a high nelting tenperature

gBudile ean b effestedt FIGK 9daa ida viaw offtbe apparmls setup shown in FIG. 8,

; 200C .i
S e 2 005 ) B S e
shapiag thaiened3, Hﬁhﬁﬁ@l‘h‘e Ok Bt eRSpE/. 4@821@@%&%&)9 ﬂle 499 a®shown

effect an effective and qui ck heating of the sol
1G9 eaomayeue Aedigowe al iusg theptie is trsfslgwmz@d @aanfrom an upper
[ S f
&?@oﬁu@rﬂﬁ%ﬁﬂl\é bg:?ﬁ?‘ﬁ %}egﬁy%lﬁtﬁct%{éo%gr%?as 8?6%)1’51} %‘7 PESdie
anh‘aa heageen dksted tealhighhempieatugrbeddretboingdilloweh @ h@ximate the

avolLd contact between the die and adjacent |la
eﬂg%?r&%és Rredorm. ¢ rcﬁlteggat{\]fﬁgf g)&cg cawaquapo be heated v@y quickly to a

high temperature by turning on the power source of the induction coils after it comes

into close proximity with the solder glass preform. Either way, the solder glass
preform can be heated to a temperature around 800-900°C from about 580°C within a
very short period of time, such as below 1 minute, advantageously below 30 seconds,
whereby a hermetic seal is achieved. Experiments showed that such heating can be

effected within 15 seconds. This is surprisingly fast compared with other heating
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of the discharge channel. For exanple, the die may
have a hole or slot through which 10 the |anp

weewpossnt , such as an el ectrode | ead wire or BEIT/US2003/033494

exhaust tubul ation, can be inserted and received. It
is contenplated that (i) nore than one succeptor may

be placed into a single indu@Pion coil, or (ii) nore
than one succeptor die may be connected to a
succeptor_in single |nduct|on coil, or (iii) nore

t Ffthastse Onkeladpioesiic segliip acoemyp 15‘@%3’@(3113 eanehredifted up away from
NEEDRRE %lasé gret T év&?ﬂ)r% oufikdih }) Hihe ﬁcﬁ%éégaﬁ%gggggénductlon

15 conponent ass [anp en
i lcbilss 50 dtaena exha:ssugmh@ft uAlxeassatyfor ﬂEtsHﬂﬂngro&d@ﬁsﬂ:f&@i%ﬁ‘éd to
esen i nvent i erri to FIG 8, three

2 e Dften BloSS Bitbory e Sttnsiaiboring Bew “él!i%’é‘ﬁ%tﬁ §uch as the
h %ﬁ&s%ﬁop%ahﬁg L%"e&bﬂ n§ %ﬁcﬁo@é‘beﬂ@r ghek g g%ce?s SFRE present

di st ance | ess over three SO
p t‘irezfeofﬂmwsmmﬂulaa}y@augbly for'Shdmg eﬂzwoﬂeamdemkndhmxpm to 8 flat panel

20 45. | |nduct|on
SO e Y<BR yivioe Bhesnline Soatices shaeR grionRgatTE ipieat. decguse of
Cﬂ{erc%He PréximigieBiednthd fi 254 BRABIRE gladdiSeRhn, I‘ela?atlon from the
susceptor and the die are heated up very quick

ly.
THigs's sybstagtiailndirecterbiattheprefarsl anly.tand theesehiitiye imt eosnponents

h h
LY ARaR AR RIS oG O ARIR SR BUARRRI A
Feffecte] daesveteit isi conteaipldtibibthappa itudos &iPmeh e infthe
FIG 8, 25 wt h an additional heating chanber,

c BFRSFI dtgngpn Pwseffsm ps upesio apléyrbhgeenn ingidg therfhsqhmg channel
e Eﬁgﬁﬁé Zbgls 1f‘t$e gEﬁe\‘,}\’% @é]}ljbee%\(lggtgg %y All' 10 uenc% maﬁgetlc

succept or can no
dewame. Thus, the d|e is first |owered down from an

upper on Lo proxi mate but not tl c nt act
PR oPRERE kel BPEs Ph e opfponenls st i Bgmavelope, it
headesiled © réditeGhe {aiFRRIGE 'd(f?er&ﬁfa@ﬁ@m)é@r'l ﬂﬁ oMk %‘@éiioﬂeoand the

proxi mate the 30 solder glass preform
abelderrghass pedform being déadeds alf the Ssdntgem@altamﬂe weaxgesyivieyktigher
h te ture ing on the r, sour,ce
oftef o e PE e En Rl Pt 8 g o PGy R Sating
pEﬂ)‘ébsm tIYlewfdrB ﬁrBl@eaﬁﬁ% detheGhrap §n\FHl(ﬁd‘eQ§ Besifel hBRre WRYealing of
e sol der g ass orm can heated to a

teserpenend I@m@o 9131@@%@{@& ifoastvasiggeougiytdairiedaput in a

t 1
Qﬁ%ﬁ ?@8%&5% Fﬂ%%v%dﬁégg%% e AR aded YMES thereto. i
shalughtzo ading]r&v esnpeatrer safeetd tilse sHoopiad cbﬁtiﬁgss Fohlabatuking rare-
can be effected within 15 seconds. This

SEATPY trish! wgplyorfcagtfn%oﬁhﬁatﬁ@aerm%swwebe bﬁé@wﬁﬁ@ Qpreferably
2 427 Q0 33494
e S R e

Upetegrythk rs@dﬁngtt&ﬁ?éxﬁﬁﬁ@ﬁndﬁh@§1§’osﬁ'ﬁ@ft@rhﬁd:rat%é RitRbut harming the

W t hout turnin f the power source of the induction
phosphor coatings. "The relatively low expansion of borosilicate glass represents an
advantage during this process, rendering the glass substrate less prone to cracking in
sealing. An oven with programmed temperature profile can be advantageously used
for the sealing and the subsequent slow cooling processes. FIG. 9 illustrates an

embodiment of the present invention where a heating chamber, defined by the

insulation materials 41 and containing the heating elements 43, is used.



10

15

25

30

35

coils, so that no excessive heat unnecessary for the
sealing process is transferred to the solder gl ass

wEe@hosa1s4 t hen to the nei ghboring | anp conponePtBHUS200$1033494

as the phosphor coating, getters and el ectrode bells.
The sealing process of the present 10 invention is
particularly suitable for sealing el ectrodes and
tubulations to a flat panel |anp envel ope having
phosphaor coatings applied prior to sealing thereof.

Becausd hgfollaviag example Sirther Husiratos theaeesentiavetitionafids to be

SRS PR L A i o

sehantd invettiomin@appagent s nearby are not affected.

The sealing process of the present invention is fast

and 15 effective. Mdreover, it is contenplated that

the induction equi pnent usgeAnNtpi e Present invention
process can be used to activate getters inside the

di schabythicéxampdd, a behdedreldcirodd beap-soklesgassadeforth atdembly as
getters.ca e, activated by radio frequency nmgnetic
el R FT R B5S mtPR e selieud grongmiece GhoHne eloss flat
apsRiny éfeldpe. | anp envelope, it 20 is desired to
reduce the tenperature differential between the gl ass
envel opederirfiingsoldy drss pgivaskompSENHGOMeCampawaleddo, OH,

RO RS bAoA o,
i i t : L o1, f :
i T O O,

s dalifrifging tempdratusofipd 1t 0tC aas esddlin thibeseigle. AhRaded lead as
prggeatin | s advantagequsly carried out in a 25 oven,
whergate g Fipl B po 10 mribe axspmblyt Hehedpaskistdor stranded nickel
C " . . ®
;oL g PR AT R S Ay S LBRD g e
usileey glams @7, andra hickel innehlead hdr Theobéddad fead tWiteSis commercially
temperatur e shaul d.he bel ow 600C, preferabl bet ween
DAL G B el grormoy ek it Be

di ff er entorah off theQBIRE BRE pdRRL YRS TikBwRE @ld'r(ﬁg%foeﬁltlanol, filled

tenperature and the substrate tenperature w
hiaénd prgssing dROpIskrsd pito diskahapertgprodiice a gedeatsh wglindricalpreform

sion _of b ilicate glass r esen an
HRP il B8 B rn 0 § BB (R R o g pre-
syligtddak 890 TS for AATRR hb&. ARGKLRE, 4 Role $8R1HNEM irf¥e PURE: of the
wi th programred tenperature profile can be

aditlamhichdwd 2l sizejus ¢nodghrto shepend teibegd 47 df thedead wire shown in

S t,. slow coglin rocesses.. FlLG illustrates

HC B bR RS Pors o BASTEFRS amp il endblaeddh S hnammer
heah it tieltRad @7 wad ebhterRd vathid e d&k. ITRYbRltk®Assembly was then
materials 41 and contai ning the heating el enents 13,

i sintgeed @t 6B Clop half an hewr, PoFEbISERIRAD 33 424 bodedSo Thealisk,
| e furthe

{tﬁéllé%i}\/\f:mg ggr%)flgg ; 11}t16n36%and helrrlnletlilg gera? t glsl e}etc]:terocﬁjer \%gsetrﬂgn welded to

the inner lead 13. Thus an electrode-solder glass preform assembly was finalized.

The glass lamp envelope used in this example was manufactured using the
method described in United States Patent No. 6,301,932 and had a one-piece design.
Rare-earth tri-phosphor coating was applied to the internal wall of the discharge
channel of the lamp envelope. The glass of the lamp envelope had a composition

consisting essentially, by weight on an oxide basis calculated from the batch material,
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understood that follow ng exanple is for illustration
only and is not neant to limt the clained invention

w0 pooaoy27ey. EXAMPLE 10 In this exanple, a beRdBEtS2003/033494

el ectrode | ead-sol der gl ass preform assenbly as
illustrated in FIG 2 was prepared and sealed to a
one-pi ece borosilicate glass #Rat panel |anp
envel ope. A devitrifying solder glass power from

SE npan Tol ed OH,  product nanme SCC- 7,

oht S S B A7 R NerORouEhast s CTE from 0o
3 ' Qoh- e-seal Lng sof t.enin
por o St dpsimaRly AL CHRPEOGL 61 B0 g B rabRl e

t drifled anditocbeBdaled Wik R{EcodesumE br itibuldtioss.€X -enfelope was
begdgg, lead as illustrated in FIG1 was used to form

t REces B gvenmnd prehgated seiakous £ 80k dleeforaisedmig of thet electrode

I Q&gmgﬂy a tungsten internediate | ead 15 hernetically
sealed”with a Nonex(r) solder glass 17, and a ni ckel

i nner ThadletBodeTivaddd e pref@athswbhifly ipSepRRIMBOGE b ths@fed into
rom The Fredericks Conpany, Hunti ngton

avai | abl

VaPrg ,CSSAJTSS of the gredsntsd lanmpensisiope aftgl eattorgyueie plased into the
' ' dr f il i n iLn

L I

clend mdrei in ghe @mék of the Hob i Aguaepioaditiented by LidluBtisanvagthen

AR R T L T
dgliabd gefori sohencaembAevieifidd R adesull sl a%‘égﬁi‘g St 1 ?&a? égtgined

just enough to suspend the bead 17 of
sWeh Jorsecads, Subseqhentlyethdsdcdeptid div was remevedom above the

[ t int:o the, hole and placed jn.a nper such
360 8 R 0 Gop R B o ] Beohperre
r Bwtther ebting sleoviddthvabe §daBAo wal i

an hour, 1V\/%er eby the beadﬂgﬂ %/\géélﬁ{)eggd%g ttﬁ%&%ﬁgﬂﬁl dsaa{,nflg and

t BSEEhVeIs ot destrorefl basansstof et ssalimgl Ne eracking os dadl lamprenvelope

. . .30. the, i | 13.
R A Tl
f glagsf drysalline Pleseginahs sdlaurmzlan vellape adseekd withil séconds using the

exa%}e was manuf actured using the nethod described

| PYCRGHf Pgnigropraeespat ent No. 6, 301, 932 and had a

one- pi @G/ 863 S intthd 3 5 OG has
oo ok SUSE SR 1Bl Aicd inithe 1 U7 QRS SRR QB o Ena
oflterations eampbemedd ke pitbamt glvaatornfvithtve deparfing frel BPecope and

oSO RRSioe? s R e aretfay e Resshie i heeiie

WEL ZBOM 4 2464 > % Si

fthe apmended claims and their equivalents.
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300C of approxi mately 38x10' 7C-1. Three hol es of about
6 MmMmin radius were drilled and to be sealed with

web@ansoees and/ or tubul ations. The | anp envel PEEBUSEG3/033494

pl aced into an oven and preheated to about 580C before
sealing of the electrode assenbly. 10 The

el ectrode-sol der gl ass prefor2Bassenbly prepared above
was inserted into one of the holes of the preheated

I enve)] ope after getters were placed into the
dﬁ’gﬁq‘fé?ﬁlémﬁﬁ]dﬁnel . The sol der gl ass preformwas placed
on top of the hole with the lead wire in the center
of the hole. A succeptor die heated by induction was
tHen P\ proeeks durdrermbticallplsetding@l @eHopeito eivelope of a
di.s angcr:ﬁ? bet ween about 1-2 nm_The sol der 15 gl ass

;“& Wit ings haxing p Clifed: fiemd) to8907E, compriging the
hesiRiihg sisp@l was obtained wi thin 15 seconds.
Subsequentty, the succeptor die was renoved from above

tig splakidingbasmpareat assemblytohtigisinaihe esvgreREIOWMaSealed with
slowy caﬂol ed tq room tenperature. Further testing
showed HedamPER%e %@aﬂlﬁqﬁgs ghet mistre englegingiead baodsstiothe
coat i Ngoidd of RtEI; f.th

seal i ngc.) No Ocr acki ﬁgn%iﬁ&(?hgﬁ%%%%§gm%?%8§gggﬁﬁm§g% the glass
obser vé&dp @yelopal winreinssklepglasseofain prafdrortes atbefre sédial

t he desiyed l. /crystalline phases in the sol der

o ase Rl a R oR U an b e L mEoHeto 300°C in the
pr eseniani i T §6€ . Ll cbe apparent to ..

t hose I;alzlfkglélpggﬂll‘r?gtl @qur’fai g ﬁga‘%ap \%\IF iogg%mﬁrg%? l;l?lgheflfg?%mg of the

and  abdmepatenowih derahp efslepd WontRingRERA%0 h ASRALRR over its
fromthe scope and 25 spirit of the

wi t hou eparLin

inventf’?fgr.e’sﬁﬁﬁ%g,sgqfiemingﬂoﬁftgﬁded that the present

I AMent LeRhOMEL £ d [ iations: of

VS RORLEE (R odrnE R R I AR HIGRRE Ll SISO gronen
t he appbisidbe eingiomsntanth hewaled end affaded ns the IMED envelope; and

2004/ 042764 PCT/ 1US2003/ 033494 23, 5 Wat is clai med
@9) 1. EﬁfSVBF‘% SFhE af?é?fﬁg’ﬂﬂégﬂ’r%?ﬂ%fﬁlf gﬁlclagm%régémwéﬁﬁh is

to a |kupedtviaiepion st & indicgbh hBgide 5@% f
having a CTE O fromo to 303%,&19%5 edf?%?ﬁg LAy softef §fhss

f ol | ovPTREpEY te gdempayatyte) higheyvhat thg befocnsrating BiftemiaydintyT, of
conpri g nent to be sealed with the |anp
envel o%é@cglrd]%lhéas;@g e?C%ﬁlhgggetbcrsgﬁlg?gn encl osi ng and

bonded to the portion of the conponent to be

gr metically sealed and affixed to the glass |anp
vel op@rosikeRareprdace avithplaigs! . orherdin ipster Grim(dabe die does not

hehekems %@fdlef‘élass preform directly; (b) the distance between the succeptor die
and the solder glass preform when the preform is heated is less than 5 mm, and (c) the

solder glass preform is heated by the radiation emitted from the heated succeptor die.

3. A process in accordance with claim 2, wherein the distance between the

succeptor die and the solder glass preform when the preform is heated is less than 3

mim.

4. A process in accordance with claim 3, wherein the distance between the

succeptor die and the solder glass preform when the preform is heated is between 1

and 2 mm.
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softening point TS over 500C, an after-sealing CTE C2
fromO to 300C in the 15 range of Cl110x10-7 C'1, and

w0 g00sapabt e of formng a hernmetic sealing of tPEI/US2003/033494

conmponent with the | anp envel ope upon being heated to

a tenperature over its before-sealing softening point

Ts; (ii) attaching the conponédt assenbly to the hole

of the lanp envel ope through which the conponent is

to be sealed and affixed to the | anp envel ope; and 20
(iii) allowng the solder glass preformto proximte

t ke su o) LCh:d t j I Qn f, an
mduct [ raa T RSO Rith Sl Glpigh P ek Ak P Hoform
pisihéraredtabsaabingnper at ur e hi gher than the

bef ore-sealing softening point T,s of the solder

glass to effect a hernetic sealing. 25 2. A process in
agCcor danggcask th i ; i1 N t kd 1

t he djpn%ges no?ﬁb§¥ﬁ%ék§gWF éﬁéb gg?ﬁgﬁgég&%é%?gﬁﬁﬁsHMdeOf
dberssilicyte glasy havies @ CIEaficia thetanpeof 303¢5s10CEEP Hm 0k€300°C,

and, t he sol der .gl ass prefaqr en the preformis
ned & fospBoraBarfa i Bhfpetietso fiypiissentalopeltorgisaaing thercof
preformis heated by the radiation emtted fromthe

heated succeptor die. 30 3. A process in accordance
Wt h cAdIraeess ingveprdamcetwigh diasn nekerbiattive sridérhdass preform is

S r di,e.and the .sol.der gl.ass preform when the
R S ik 5080 SR ea iR A Rlino i BesSiarpbo-
aZa0rglaseentwininy Cl@amd/8s Fé’ib‘?,rlﬁl'vﬁlgtahl?ef&‘esskﬁﬁfgeso?t@ﬁiﬂgﬁgint in
the 35 succeptor die and the sol der gl ass preform When

t He renasfad SAP1780 Ko analter-seabing WIENC Afromfito B0ATE iMBe range of 32-

2 [.042764, PCT/. 003/033494 24 5 5. A rocess in
a%@élgda c&d %Vlgﬁé‘?‘ﬁ]%@lpmﬂﬂn%a@%q 30g{48S- of
the preform is infrared absorbing. 6. A process in
accordance with claim 1, wherein the glass envelope is

ntde of\ Pra@svisragsirtancatvetiytlaiss 7,helwireig tiee Glder Glash preffdien is
r f 30-45x10-C'1 from O to 300C, .and a phosphor
coa ?% gfoﬁla%sog‘geé ﬁPang grsEgng SSSFﬂtéallé'l’ g% Y eégjil\tr BFTSfHageoAoxide
sieals|, 6f 018 bEATL,0;, 15-28RIFB03S1-5% (ﬁ'@ﬁ,m%f@%@ 0-7% of
claimé6 0V\hereln the sol der glass preformis orfe
£ PP 19- 1256 of $iQ2yand § 5610l énOgimblavingrasbefoiersyaling softening point
e ' f - &oB203-51 C2- Pb O glass contai ni ng
Bk e R R R I IR L, o
P3i-B8x liorfoCt B & a8ERi e 2aRsef e TAR 1 ks SERILARH-ETE
C2 fromO to 300C iﬁﬁ%ﬁe range ofﬁsggi g 0-Fb-ET
9. A process in accordance with claim 1, wherein the glass envelope is made of a
borosilicate glass having approximately the following composition, expressed in
terms of weight percentage on an oxide basis calculated from the glass batch: 77.4%
Si02, 15.4% B,03, 1.9% Al,0;5 and 5.3% Na,0, and has a CTE of approximately
38x107°C™! from 0 to 300°C.

10. A process in accordance with claim 6, wherein the glass envelope is preheated

to a temperature below 600°C before step (iii).
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40x1 0-7C'1 and a devitrifying tenperature Td in the
range of 630-750C. 8. A process in accordance with

W@b@ua764 wherei n the sol der gl ass preformis PQDUS2003/033494

formed froma sol der glass consisting essentially, by
wei ght percentage on an oxide basis, of. 0-2% of
A1203, 15-25% of B203, 1-5% of25CuQ, 0-5% of Fe203,
0-7% of PbQO, 10-16% of Si 02 and 55-65% ZnO, and

haivi ng a before-sealing softening point in the range
ofl 1600 A6Bgeess dmaceprdance with ickgmdPEwhretn thaghiss env3DPEs n

t - | Q" 7C- Ltrifying.,
{ SRRHERRPE Rleppdripnf e RyckiglodoaB05 T belore e iy
process in accordance with claim1, wherein the glass

enyelope is made of a borosilicate glass having
appr ox Pridfeeisy 1t arsordsneewith glago tpwheteinothe cemporess tobd sealed and

t gf ' e, qQn,an _oxj de basis
oSS AR RGPS GRFIGToR 03. 15 a0
B203, 1.9% A1203 and 5.3% Na2O, and has a CTE of

aﬁgroxi mat el y, 30 38x10-C'1 from O to 300C. 10. A
procesé FTACESE Bcy cenvith clajmil gy whergindhe bepded elegiredsdead

enNRIHaPSn irSiei t . | ow 600 .

T R P g i

2&ad hasa hexmpticallyswaled saldengldstead Wietkdwigh. ai m 10,

wherein the glass envelope is preheated to a

tenperature between about 550-585C before step (iii).

124. A PrR6&SSin A cARIGRS AL Blath § B &ﬁ&éiﬂ‘tﬂ%so%lﬁgﬂs@bééaeofthe
f o the gl ass

conponent to be sealed and affixed t
eherdrdlsad ivgreds berdtddind latiathed tethesaldenglines pra@rhdy sttering at a

p ' rdance.with,.claiml1l2, wherein fh
DR R SRR RGO P SRS higerarud: Ohe solder glss
opileforml. ead and an internedi ate | ead, and the

internediate |ead has a hernetically seal ed sol der
gl ass bead therewith. 15 14. A process in accordance

14 h chaj ' ne r_.ql ass, be of the
bLaded Faag v LR e IR, P iR s e st e s
géhaps dipectly geceivtaplesbynoresapatge af caverihg RS of Be loRMBEnvelope
than th .af ore-sealing softening tenperature T,r of
t U Ivﬁﬁ P §eger %?%fpé?fﬁﬂn Doadeq elestrpde wire @ssembly is to be sealed
aggq&gﬁgggtﬂ@ﬁﬂhﬁgneagg&4, wherein the sol der gl ass

preform has a Shape directly receivable by or capable

of covering the hole of the glass envel ope through

\nggS. g E‘o’%& g?olc%gsi ig %%%cglg%%r% éf@{hecflglinn] §2 %V%%ree?n ‘?ﬂees%}dre(r) gl%ss\l\farref%rm

enclosing part the lead wire consists of two integrated parts P; and P having different

cross-sectional sizes, P; has a smaller cross-sectional size receivable by the hole of
the lamp envelope through which the component assembly is to be sealed and affixed,
and part P has a larger cross-sectional size capable of covering the hole when P; is

inserted into and received by the hole.

17. A process in accordance with claim 6, wherein the component to be sealed and

affixed is a borosilicate glass tubulation having a CTE C; in the range of C£10x107
°oc.
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and affixed to the |l anp envel ope. 25 16. A process in
accordance with claim15, wherein the solder gl ass

wW@e@hosa1s4 encl osi ng part the | ead w re consi stBCDUS1008033494

integrated parts Pl and P2 having different
cross-sectional sizes, Pl has a smaller
cross-sectional size receivabl2é by the hole of the

| anp envel ope through which the conponent assenbly is

tﬂ be seal ed and affixed, and part P2 has a |arger
crifss- SEPRFEHAR Ae05danee with claigyl 7ewb@neuht@etnmlamms bdrmhd to the

Plsolder d8ssipreefh 9 shfﬂérﬂlﬁad?q térﬁé&é%gedbé\?\%wttﬁ]ee% rﬁéseahng so'%emng

process in accordanc ere

c dempsneinte K of e bkl gthsaofthe pfeforxed is a borosilicate
gl ass tabulation having a CTE C3 in the range of

Cl 10x10-7 GC-1 35 WD 2004/ 042764 PCT/ US2003/ 033494 26

5198. A Roes5eHBadcd t i
Dhal: D ROOGE abal BRGSO UL B! Whcitl ML Hnpdll Sldhecd by

bihessokier glapypraform is tmbeaffixed to the lamyp ¢tveldpefas aﬁeslezﬁlsﬂ tQBulation.
softening tenperature TS of the solder glass of the
preform 19. A process in accordance with claim 18,
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tubulation are chosen and placed in a manner such that upon prior or further heating
of the tubulation, a hermetic seal can be effected between the beaded lead wire and
the tubulation without causing substantial heating to the glass envelope to which the

assembly is to be sealed and affixed.

23. A process in accordance with claim 1, wherein step (iii) is carried out in less

than 5 minutes.

24. A process in accordance with claim 16, wherein step (iii) is carried out in less

than 3 minutes.



of the tabulation, a hernetic seal can be effected

bet ween the beaded |lead wire and the tabul ation
wowdhow76£causi ng substantial heating to the gl BEEUS2003/033494

envel ope to which the assenbly is to be sealed and

affi xed. 30 23. A process in accordance with claim 1,

wherein step (iii) is carried2dut in less than 5

m nutes. 24. A process in accordance with claim 16,

ﬁ?grei Sb@? &%ii) |s carried out in less 35 than 3
Fiut est PIPYSS fbageouirneuwplrtlaus G oshers@usgep (iip7is sargisd o in less
PHRGESSIHuk, accordance with claim 17, wherein step

(ii1) is carried out inless than 1 mnute. 26. A
process in accordance with claim 18, wherein step

(%.I ) IAs’pr%gle:rsg 511&%cg}Jdtanclzenvv}ﬂ??:15aimt1I§,a vrx]fhg‘ginss?e%o(?i%si's carried out in less

than 30 seconds.



