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The present invention relates to processes for sealing
and affixing a 10 conponent assenbly to gl ass

envel opes of electrical |ightilng devices by using
infrared radiation. In particular, the present

invention relates to a rocess for sea

of 1 n A LB T I EatE e P i e aSPEnmLy

gl WITHXPb Gl AYCPREKD FR&R{ED RADIATION
infrared radi ation. The present invention is useful,

for exanple, in hernetically sealing and affixing

| anp conponents, sSudiEaP @F &¢IH INVGENTHERY wi res 15 and

Gl tind e el B S AR e
Ei:ec ri Cg:f%@%xhﬁ 0 E%Ese&{%l I ncl ud| %h ﬂﬁémgwh%

I ght1 ng devi I ncandesceént,
f inflaredsedintion. hingfarticulanthe p;esem@n‘dangom aalges wreiphedse @cursealing

| anps.. as well as cath e tubes usual |

A xR adamry R Ay BVTHER Sia et e GRuRAd B€ tamp
| pGAPHRACS Nsirtg ﬂnﬂﬁﬁi‘dtradlﬁﬁ&ﬁ UBHe prede@Binvedttbndb Rgdful, for example,
conponents are hernetically seal ed and affixed to the

glndermetinadly 6pdingpind afﬁ?{lee lampoeosapengntsHiach avelaetasaldead wires
];I%rl\ll ef?)%lgltés% tl%%l?atll%%gﬁr IWy res% uo‘% grg?l}s%gﬁgg a@ﬁsxf erbvelope having
helidsphdredhting aﬁaki?dplyﬁddhhér% gI ass 25 envel ope. Beaded

| eads are traditionally used in these rrany l'ighting
devices to effec .

shows schemati carby : o
beadedgcgaids 1igMting A ee&sarfchfd EdHdR SR, BBRescedl HigHaiensi
ni ckel Egrg@ftéunb%{ﬁe% eead 3, éﬂrgmout escest rande%l ni c%}ﬂl% ensity
| é:achalgc andrilogan lanes; aeWelzhaecatlmgsrajembbe adudlly. compgiseis s

is hernetica al ed over the m
¢ igretcat ol el Biont Freubtes M eas Bimie:cahaust wbes
t Bl fiedohipoHsti bleyhe Rl sEMOHd afﬁﬁéd&ogh@gﬁssa&welope The
well. Traditionally, f|anme burner technol ogy is used

i pleeteasies aed theandsadescens filaraenys argemerolly boysed pithinsths glass
p{:r?veio%g t'[‘plg 1438 QJ@?@(%%&"E(I%%eEf&ttrtotdgs r?lggttb%@leﬁ’ﬂglcaﬁf @eatlaievftf{\%e glass

conponent's

Haﬁ/\le[t@eg Bas@edtISacBb?é&adiﬁblia&lthus&hﬁmh@ nidngtlightiag devices to effect
el ectrical feed- through is fully hernetic w thin

t.he
| thgtedasprip-aeial eeals. JEIGy kshome aphem%albs@é qesignfp? traditional

c L
SRR RS, 3 BIAShsSUPI0E UK, M908, ORISR S g 1,0
pbateedraati@ttickd ésad IMeamdianyintermediate tungsten lead 15. A glass bead 17

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

applications, the bead is usually 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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gases and/or nercury vapor seal ed WO 2004/ 042765

wE40826903/ 033417 2 5 inside the channel, execCT/@d200$033417

electrical energy, emt ultraviolet radiation together

with a small anmount of visible |ight. Phosphor

particles, usually sized on tRBe mcro |evel, covert

the ultraviolet radiation into visible light via the

mechanj sm cal l ed, f| uorescence. As in other lightin

apioe ht fhopcl: et oh Sece CF LBE ol téaa/uﬁe&rgﬁhg%%fp%ether

t BEh A AR iRt 6V EbRARt. RBERPhDparfIAEUsARY §irz|@? bR Fhe%icro
or

fl'uorescent lanp has been 10 devel oped especi al |
ukeelasovtehtehduittaviod radiafiaminto Vigibleilightviadhe machdnispl cajled

h the LCQ displ. d ot her displ
HE e Rmph ks B RBRE anpliceliinibe PR Pe 3l pliice of
o Bdsk Yanfipativethpe. ReeundllyUi Bely SbssMadndst RidaRb&lt lamp has been
enclosed inside. To achieve good |lighting efficiency

afryelgpeé snepiglly dororse ay tedagldighting upit forgaiomapsdondisplays, such as
t ypi I ' ; ' r L] e

TR Gl R BiheB B Rak o g R Blliol§ foub ] These tamps
ofcagire & ﬂuogdeamm thaling htcodﬁMh&Glsliiscbﬁ‘gé elliqaﬁmeleérﬁlméd)iileﬁle. To
mercury and jnert ases as well as exhaust tubhes are

t %fhbeeve‘\r/gep%ghte%a iftjcfg@%ﬂ ay W?ﬂlrkgr?@igq TR ea B RS98phORS are

o Rty BppIRUCHHENR G EHA i h B} G RREork BCRRBNH BER 1y
eenvelappe As odetbedluonesaetdigibdeaces) gdttetshelsctnalek averbary aad inert
once- piece design, viz., the facepl at nd t.he
b vl & arau i e e ey sl on [Niuedegs gnvelope.

| AReROEYf HBThdIS Such IRV PAdél REhFORBRBE is dis16R8n U Pat. No.

requirements of many applications, especially those
06,30 h83boThaghss edaelopeprodyesdhinascaadanse sdibakis santhnst kas a once-

a_. handhel d. c ter,. and.the |like, |iaght-wejgh | at
iy O Piog OOk it BB ookl e ssP 1RLRP o foptan
eiver AN BBYy RN @cotRbiutéddHansdlDTormaded thel reduitenydals of many
t hi ckness often even below 1 nm 25 For these fl at

panidicatiepspespesialhotbese ofdBe pertable devi¢rs, ek app aplebeakgomputer, a
i A URi . . .
P OB TomBLRE St B e e PhAE a0 tiehOpnic s been

t poidacddl YThesslaeg envélbpdshray kave asryethirpsubatrite withheewall thickness

phosphor coatjng has been applied. Hernetic sealing
t plieTEEVER L9 s M  haust tubes and ot her conponents to

the | png%r%\gfpgtt BRI %ﬁ%xbpewyﬁaiam e 1h&gglﬁvelope

FI ane sea suitabl'e 30"for traditio
| prgpdti¢edgn dimited SsatdsRatqmt Hloeh, 300,982 elkichibdesupetters dndnexhaust tubes

[ ihle, to b djrect| ed for 1hese .

Rt shale b o/ logt afen il PhoRpRGtcongipghas been
exfARal YRrM&R! scaliYRE aleBfodY, &HBul Wite8 and bRBECMpdnents to the
soften the gl ass envel ope, causing the thin gl ass

wahipsenvelope hasaregn ipevegh gy be o chidlcogerallama seating technology suitable

Sfor Qr%ﬁﬁiioggl 1%%%9;2 Sévige%%ggtp{(x/eﬁ ?oqgei &iffcult, 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@b@gms4mesrponents to a flat surface typically rerub1083/033417

in a defornmed seal area, subsequently affecting the
overall thickness of the | anp and nechani cal WO
2004/ 042765 PCT/ US2003/ 0334173 3 5 strength. Second,
t hese Iarrp envel opes with | arge ar ea and corrpl ex

geomat are. ver iarﬁenSI ﬁl ve t t enper at 5

rfangite rideand, theps (e ppsIoEsMABATEF reads SPEPIeN BsPREE are

' Uery fsb v A hpatafd difRRhtixs CTHS %rﬁﬂ%?dfh&%ﬁ‘ér@ﬁﬂ‘als involved in
Thifd, the phosphor coatings, getter and el ectrodes

aflems sendingicar easaalyWagdtr th@nmma@lu r Ehlrﬁxlmmnsgh(ufcoams getter and

PRSP Rl fohiflh P! Fio HEREBe R Phigoating oo
OféniHétath@ RBA6EHIOSHAULEH ! dithfhisHIRS fuEfonaiie b vl 4rh S Butput

to high tenperature before the channel S evacuated
amuil svbserpieniclafel peters) whign mbnccmé tabtgh\xamecraplr@hdmrthd: ghannel
react vvlth n,the.chann

S bt ey SRR gl oo P s epd Sith the

aﬁtﬁldéph@& iﬂ/th@ QRArE1, Whil fhus 1dsRYIedir RitendB@ GindtioM TERie®Rtrode bells
coating material on its outer surface. \Wen heated to

aare ]fYaQO@Feél voithes lagend speciplentisaen eppéingimaterighon its outer

des 5ne tively affe wel.l. .

FREY TR gl B AR B IR, e (B iy desgyed o
caégaﬁ%ly@ﬁa&teaamen OFiN@he s iSing dh@&tﬂaﬂﬂ: dellgng technology in a
phosphors getters and el ectrodes whi ch are | ocated

usQmYERionghmanagr chprsthayeid heating the Phesphorssevistsrand slestrodes,
%f BES10cat %H %Elﬁlfl@rn%t fafr ?rro fﬁ@ @Alﬁ% a?e%x @u IR ] a%gldou%omes

I orate 1 on
stherdfeiepfbr bﬂﬂﬁple efre deam‘ied eﬂdma@brhtamdm t@hporens, lamp

uniformty. Fourth, 20.in | anp appl.i cations, .the
heYsanctignion S%@P%laarpehmrﬁ c§d lamm Brightngss yaierapity. Fourth,

g Ir@%lgu%@dﬁpgﬁcﬁlogg qg@goléf@doe h1Ed aﬁ%ﬁ(ﬂﬁa} ea han the solder glass

0SSl di rect
bbardenh d madedend Wi, tnlalem' Iltahﬁ'loaityﬂ& Ino'plmmssmlg to dlrectly seal the

B ALPap . BEpas HRE B 0R R RO Teh ot sralpe fhnclosy
' an@ll;’ RRidgdMPurn&h Waﬂ?nt?&ﬁt@@ ghwaed 1rﬁﬁ1rﬁﬁég KPR e Memp

are detrinental to | anp 25 bri ght ness,

bdnsgﬂmre@mmlmﬂdr a8 hssdr@adnomawpi'ubln g detrieensdldo ghe lunpr e

PR SE b Ry AR BB TS Comvent f onal a1 ect

fl ane shatfong th&e Ww%@ﬂme néBebLa h&e appro&sh foh Ssalihg eheCBd panel
be used to effect a hernetic sealing and affi xing

clsmpsieplase okt wonveatienal dirpeldlamessgalingisehnolesy atllmlriggljlzed
\(/:\%ér?gigg %J?Eé S%Idl t8 gffgalea\ahs%gﬂéfgﬁ eaﬁﬁ%aérgcﬁeﬁ“ﬁgfél' \f%gf) g&ﬁpéggts such
ghsdsctiode ddads and)fubglaaSSs wathoet 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

wQ@bagm4sbat e after sealing. They are thernopl aBCT/wS2003/033417

materials which nelt and flow at the sane
tenperatures each time they are nelted. Devitrifying
sol der gl asses, 35 commonly réferred to as frits, are
t hernosetting, neaning they are no |onger in glassy

state affer seaLing, but. contains both gl assy and
c

cthyEpegeftingPronexiiess deviiaiying solder glasses haxemany £dyapasss and

P, ; ' r | ;

ot ieped d ety 3o PaglIST APSRLILE Ondt SRS LhRBMIIzcd,
pdefiteifying soldemgassesippieiadaghieo nw dalyaiofi stptirk ef ebdut 6 @4%.6x10°°

ones., Once crystallized vitrifying sol der gl asses
hb&/® 2§0mp@rﬁér\’¥%§zﬂua§-lo%5>f R o B slieons pedraia 6o
KSlinfe PR &HoVir! the 30Qin &ﬁgbf@ﬁél-@é'\'@tri@mﬁ%tsf@éssér&%lly

vitreous precursors and counterparts. Moreover, t
simkteasedrig aboventhedhitinhsofebeingtpoirft iof thefrniitreous precursors. The overall

essentially 10 j t b t initial
SEReLonl that el Sronrand uive FeBlice slRS @racgs
over al §o1q6f Jigcts &ﬁﬁiegh@aseaoﬁ@@hiz&i KQRAL o Skt BRESnetic seal.

1
stabl e at é%evated tenperatures. Sol der gl asses enabl e
t Besidasesabder|ghasa carybejused 40 fiHgn the gaps besveen i eempariept, such as the

seal.. esi des., sol de | ass can, be,used t R .

© ot s BRI B e R ARS8 AE 2R Rl Pight g periphery
bepsiRebel Bal itvivhechatRel corpotent is @6 be Betgtetiasllyt eale@X Makketore, they
tube, and the periphery 15 of a larger hole in which

t #6 afippepeniyfealing the flgbpanel lsgBcal | y seal ed. Therefore,

t hey L ' ' I .
ecausBeGnS . Apdit i RER B  Sudd Al ARRRIon, #sirable o
opseraabivesxpandion glaskasiniahfatire glassevalopes- Borpsilisate plasses

gl ass to nmanufacture gl ass envel opes. Borosjlicate., |
ghaydrgs copfcipRipl shermef ¢xpanson (OFEXiRdherngedithiidf™ °C” from

( ' he .r ange -45x10-7 C1.fr. 0.0
SO b Y B tog g Y5 S R i BvTopes.
PHOGEver SBaL e e4PiRas%e: chaligabab findithd:astaPle®éRRr ERAsd¥hd sealing
chal l enging to find the suitable sol der glass and

segthod dor seplingoe fasnp seraponegtstyith tha hprosdieplsdanp snvglans.

the bogQsi || . i '

by proviap L eh Bt L5 PR AHE R S eRioP S@ithe Y Bk

C corpsuheit asaanlslyiabmpasiig bh $ifregredabsorbing-sokddr glasqrbfong and the
sol der gl ass preformand the 25 conponent to be )
semrapetisio sealed using i drediaHon. addreess the qofgetns outlined
CORErns outlined above. SUMVARY OF THE | NVENTI ON The
present invention provides a process for hernetically
sealing a conponent 30 to a |lanp envel ope of a

nghting devi ce nﬁﬂfwﬁiAﬂ§%§§TE%ﬁER%ﬂ@Tﬁ%E Ct fromO

The present invention provides a process for hermetically sealing 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 an infrared absorbing 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
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conponent assenbly conprising the conponent to be

waeeakmw76mvi th the | anp envel ope and an i nfrar ePiCT/US2003/033417

absor bi ng sol der gl ass preform encl osing and bonded

to the portion of the conponent to be hernetically

seal ed and affixed to the 35 @ ass | anp envel ope,

wherein the sol der glass of the preform has a

bef ore-seal i ng WO 2004/ 042765 PCT/ US2003/ 033417 5
sé@fte@mgr@uﬁd“s@venﬁé) 06 etn dtppecaling G e fremf) t%’é’O&@r_mtbzrange

B .th 0 7.1 d
cRPEENO By "Roranfd’ FabPRefrehie aromstE e b uRiamsRpen
V\Nit'B th RmipFR 10 pY BbAPEiMPRAdIG Adetféthee &\ @s before-sealing
te erature over its before-sealing softening point;

e(nmg)pomttmdwu ng t he conponent assenbly to the hole

Lo o A S By

sea I Xe envel Ope;

( throyghhwelaith thg doh@oﬁaitdero gl ﬁslsd pmiaﬁfﬁlxmi tcahalldnyp eibichupe;
infrared radiation to a te ure hi g eé gan t he
bef or e(14EbgatRG heayoldss ighags BrG ?@ Hfusmén glied sadigfionde a

?ém;ﬁiaft@r@ thighel Hal%hd l‘f‘efé‘x%ageélﬂ% soﬁ’éﬁfng el Yy of R F@H&ngac's% to

e present i1nvention iIs I'anp” envel opes” 15
meffect ethebatmsseblimgat e gl ass having a CTE U fromO to

300C i he range of 30-45x10- 7C-1.Prefe

ol der Diee’ R Bress ity e ora eRIaRS CHbios Linihieloges

pfn%ﬁ@ Bf borbﬁ}{@aﬁé %1%5‘5 haviddd 68 ¢ IR 8 16 gU(')ddl'nftHé Pge of 30-45x10°
l'ass consisting essentially of

SF"(Q.‘Z' PbO ZnO gl ass cont ai ni ng CuO and/ or Fe203 havi ng

a before-sealing softening 20 point in the range of
550- 7oB@feraHYatﬂlﬁ spldetaglpss iy themrefopm piseshinghs progers Sef fi¢ present

DRSPS e R DO B0 Ot o110

p S&EdePEMZNO glhw contathing @h@sasd/pr Eé0hnhaving hbeforzryzalentoftening

assenbly of the present ipvention. is fornme D a
<Bpiabin (e Bage oh3sl-<00 “ho 2R akerenrling §T Ekﬁi fwgilgm 500°C7in the range

D5 ST AR RSB SRR A . o

CpfferblpUneolBeddks peffin of thPoEinpdbni 6%emblySfRe pracknt
55-65% ZnQ, and  having a before-sealing softening

pBIVERtions formed frape a spldssglassronsistinecsansipily, baomlglysv@@entage

e 5 6L AGLT 4 390 Ao 0005,

d6%4 ¢frGUG,i0RTYetof Fped R 0LI%e oﬂ'EibG),nl (- 6% & SR 2kl 5365% ZE0Cand

preferably 650-700C,
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 32-40x10 Toc !,

preferably 34-38x107°C", and a devitrifying temperature T, in the range of 630-
750°C, preferably 650-700°C.

According to one preferred embodiment of the present invention, the
component to be hermetically sealed and affixed to the glass envelope is a beaded
electrode lead wire. Preferably, the beaded lead wire has an outer lead wire, an inner
lead wire, and an intermediate lead wire, and the intermediate lead wire is

hermetically sealed with a solder glass bead.
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30 According to one preferred enbodi nent of the
present invention, the conponent to be hernetically

weeampa7and affi xed to the gl ass envel ope i s apOPES®d3/033417

el ectrode lead wire. Preferably, the beaded lead wre
has an outer lead wire, an inner lead wre, and an
internmediate lead wire, and the internediate lead wre
is hernetically sealed with a sol der gl ass bead. WD

2004/ oﬁ&ccor Péﬂ%&%%bpgggg’r%é %&b?(ﬁ?}%nﬁ?ﬁﬁg gre{s]glt 'ix%/en ion, the

anot hetr pre |nven

t bempaeapIteticrhetidally Redledhndcetiked L‘B)Gthé gldssegndelapé ﬁs)@eglass
to the glass envelope is a glass tubu]lation having

s thuia&pn baying g sipidar (T to téﬁgl@%iféfelopﬁe%%@peflp@ ﬁlaahew‘ an

b h

AP GEOGHAE gloldoEnvRlope" A1GhARReIf MERABE to ope eppodiment of

ptlegeedent mvemtonpbeadbda eldettodel lem winel earl gl aceidrimsidathe ngbulation,
| aced inside t ul ation, i ch, n prior o .

P Ao PPATCRLLCF 95 forthich s s G e el P Rinng fibulation

t yhyinateg? and the bead. In one enbodi ment of the

present invention, the solder glass preformof the
C onponhnonm@mdbrhynt@tf thdmevnememthnm}e rspldgnglhessvrafonn of the

e re e f
o PO Rrgt oo P B e s £ SBHE s IE O @able of
t @oReing &M 1ofde oflthe s aitvelopRdhrolifh WRRhAREERAFEM@N is to be sealed

enbodi nent of the present invention, the sol der glass
peed ¢ffised.has a one-step structure consisting of two

integrgfs préfetrad Einbg eﬁ?gzt‘ﬁgﬁfcfﬁérﬁ ifenfI8s, t%f soﬁgg g?a%g preform

Cross- SGC% I'onal SiI ze recerv

h@hsa die-aeigdirashire hoﬁslimmg of W@Dﬁﬁdfgrated; pires Peandd)| @ﬂezﬁﬁlﬂP ; has a
affixed to the | anp envelope and has a larg

A AR L Y earpsialﬁwea@b Jvehe h@eflﬁeugibwbwh the
V\’@&H (l):ﬂen{ tb BS Fé(:? é?fjan:drbtff?x&qg gl{eel%:pve%Qﬂde aﬁ&‘?’g HQQ e?}arg,@{ Cross-

heat T ng t e SO gl'ass preform e conponent
asstiohdlsizefcapdbde pff @yentg thertokernwhan? ;i is meﬂwi:mto aelreceived by

nggag%%using infrared radiation, a hernetic sealing
t he conponent and the gl ass envel ope can be

effectg ? Heﬁhn'% BB Q5 1He PR ds e fOfm i 1He CQQRM&IE' Qéétemﬁ@l'@ﬂ tAdpresent

subst an ten‘per ature increase to the ad ) acent anp
arrezantlcmmsa lombnzeﬁ maanerdleﬂunn@arr:@ rededtionha@hé¢rmepc seahng between

e vel ope ctlon of the hor, . coat i
%R Bﬁfg t%l%saé velppe i av0| 3@“"%" ap é{] *%’ﬁ%"d of time
I mﬁeﬁﬂ ceasm§ stlb%fahtlQl&%@ﬁémuﬁélinbfﬁab@toftﬁé adjsat ]aﬂg) dréathus
panel nvel opes that are sensitive to hig

t éﬁ’fﬁéﬁudtde atigirol the lamn @Welow,adﬁswewmofftheanmselmcmfgigs
It ggn%g?? Me&%‘a@?&re k&@mﬁé& dThJ &Ese%)c( ﬂl@ght?on 1fs Ip@ﬁmﬁﬁﬂ? suitable for

sealing flat panel lamp envelopes that are sensitive to high temperatures and for which
traditional flame sealing technology cannot be used, for example, flat panel lamp
envelopes with phosphor coating already applied thereto.

Additional features and advantages of the invention will be set forth in the
detailed description which follows, and in part will be readily apparent to those skilled
in the art from the description or recognized by practicing the invention as described
in the written description and claims hereof, as well as the appended drawings.

It is to be understood that the foregoing general description and the following

detailed description and drawings are merely exemplary of the invention, and are
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description which follows, and in part will be readily
apparent to those skilled in the art fromthe
description or recognized by gracticing the invention
as described in the witten description and clains
hereof, as well as the appended dramnng 351t isto

pn

bBteNdae FSPIoYide AR QIR PTOFRRRIITY to updsrsianding e ingturgand
aa%&é@&c{f%ém,ﬁ nagﬁt guaﬁﬂe&ﬂesw ption and draw ngs

are nere exe e I nvention, and are WO

2004/ 04B %oﬁ@ﬂyﬁg Gﬁaﬁ@%&ﬁﬁmlu‘de& ta prbendd adutticer pnderstdeding

an.overvi ew or framework to understanding the. natuge .
2B St ahd e REbOrircAE FOhCRUREE § B otifigaecthpgion.
acconmpanyi ng drawi ngs are included to provide a

further understanding of the invention, and are

i ncorporated i BB@E_D@S@IPTI@N QF BHEDRAWINGS

speci fi téaltl on. 10 BRI EF_DESCRI PTI ON OF THE DRAW NGS

In the™& ESWWWEg aav\lnn%sgs FIG 1 is a schematic

Cr 0SS- FBEG! 1 Riddchath@i¥ @bsskebendbdict! Fatbeadl dieaddeidag wire
conS|st|ng of an outer |ead, an inner |ead and an

i pansistiag pharoyterlgad apinngr ead jgad Apinteraiediptelead baying? der
ShTRAPAR et B elltBadl PC0T e b esent L nventi on
conpri FIGR & at@hdﬁﬁho&ir&@t—sfe@t%al eiadr ofiarcongoderat assehﬂae}r of the
R ST AR ) BT B b s et
t F%\’?l')ig duﬁ%@ %B@re@&%ﬁﬂplb ok 5%]5a91ebc§f 6 Rdn&ANe of the lamp

s a sch e cross-sectional view of
aemlquthmhghwh&h‘mhq/assémbllyes R(begxealsé and affixedt i on

Sf’g‘é’ ' BIGPR A i Sdictg! S eroatRagR ST of te
| Pl vt RREdpriin adéd eldbttdteRdaddRird anﬁifﬁilhclﬁrglasél Rebform

recei vabl e by the hole through which the assenbly
t witha Omat@dstmﬁturﬁfa‘vmget@lo iptegragesl pegts IPaegé P2, avith Bapring smaller

of Q Pi t

& eéeglglbggby Fhr? élo A oug gvlﬂ.('f}éhe Ess%fc’n% j q?] éér:%f?ale%na%d affixed, P, |
csaﬁg 1a2 & tah@ D&ablel &Woﬁémig tBO hple vieh FRsSRBEHed ifdo dnl@eceived by
present invention conprising a tubulation and a sol der
gthgdwlesr ef or m havi ng a shape recei vabl e by or capable
of cov n t @pp
whi oh ?F]('} Wis ark%lﬁ%ﬁétﬁ:l cgf)stsogé 14 sea gﬁgfobé}{tgg%ﬁxbly 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;

FIG. 5 is a schematic cross-sectional view of a component assembly of the
present invention comprising a tubulation 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. 6 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
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FIG 5 is a schematic cross-sectional view of a
conponent assenbly of the 30 present invention

W@ opnixssng a tubul ati on and a sol der gl ass pre¢DUS2003/033417

with a one-step structure having two integrated parts
Pj and P2, with Pi being smaller and receivable by

the hol e through which the asSenbly is to be seal ed

and affixed, P2 being |arger and capable of covering
the hol e en Pi is_ ipserted i.nt received by the
hasPembliigo s sealed o3 HONE heer DS S PSRl 7 Bgiris A
Cﬂ&ﬁﬁnﬁﬁhhéﬁﬁﬁﬁﬁbg of the 35 present invention
conprising a tubu ation and a sol der gl ass preform

havi ngFEG shiapechered i owﬂ&sectbsnabwewa}f alslompohent assemibiygof the

the hole of the | t hot
RGP PR ORI R B ai e o1 el P rira g gre-step
Sﬁﬁicﬁﬁ'e ARdn@flbd #erattpared Py AdiFeadan P, 8aidgWinhRed dd receivable

i nserted and pl aced into the tubulatlon FIG 7 is a

sbyh@ﬁdwlecthtomeh s«dlscéttbe asramblyi is o b sesledomd ofdred. Bobeinglayger
|

bR B5PE8ak DK S PLRISHE o PHEELLRS, Aot

haliéreig 4 beadedlead wideéslingartddsanBlased iff@ thenubtiatdn. bei ng

smal | er and, receivable 10 bé the hol e through which
t he asEMp 3 ajssherpatisediagramshowmg anrappyatss spuny &1 which two

PR oA R e P LRt AR 1 pel lamp
baadkge lusiag thed psrecessof thseplrd:sent iavehtiphaced i nto the
tubulation. FIG 8 is a schematic di agram showi ng an
apparatus set-up, in which two infrared radiation
sources are pyadthEprDESERIFGONOFIMPATTENTIONa fl at
panel |anp T5 envelopé uSing the process of the

pr esenkor thy purppgeof UBEMAR¢NE DVERSTRIaFTorappr@ht Fysgmbly” means an

SO ae it (MR 180  SBERE R AT T Rl g wire

afbElaf6h, ané e lilRNR Be0FRleAQAY affiiee o @gla&ﬂlaﬁip%bél@ﬁ@ and (i) a
| ead wire, 20tubu|at|on and the |1 ke, to be seal ed

aMdQIfgfasi( prefore. Opgedesmetigally sealed ms’eafﬁé%w(tm Jamp enveIOpe the
- SriingH BBl PLAR(RGUIGIRL SR e BRI S RBE

struct 4k descaibed fupng,theanetic palitg of elédtlmdh doupds, eptitals ppxdaust tubes,
As descri bed supra, herpetic ?eal i ng, of

| @ikptherdamp spmporspksdgttlat paped lamp eryelnpg eefslpgé%l[;v {ose which a
LI
f@g@gﬁk&h%g%ﬁgghdg ge%ﬁ%psp@ﬁa &, Ha????)v‘é‘ﬁ‘ VEOPEhalIRR %@ A sMn}?ler

phor "coati ng has been applied
haspemeelepe desipe sm}x}isalhlimagéesc&uﬂamp andrp hehular Iﬂalnwscent lamp,

B RS R i e hESAPGRA e W st o
SSé”a'dbd‘ 0% RO iTRRaRE ik m;ep bEM Edhad§eGhf18on8 iREEh G

seal i ng a
envelope. However, for the reasons detailed supra, direct flame sealing in a similar

fashion has proven to be difficult, if not impossible, to use in hermetic sealing for flat
panel lamp applications. Recently, a new method of producing flat panel lamp
envelope has been disclosed in United States Patent No. 6,301,932. The lamp
envelope produced in accordance with this method features a one-piece design, viz.,
the faceplate and the backplate of the lamp are formed into once piece enclosing a
convoluted discharge channel inside. For this lamp design, a phosphor coating must

be applied onto the internal wall of the discharge channel before the sealing of
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beaded lead wire as illustrated in FIG 1 or an
exhaust tubulation to the glass envel ope. However, for

wo bw4negsons detail ed supra, direct flane seal POUSINOR033417

simlar 30 fashion has proven to be difficult, if not
I mpossible, to use in hernetic sealing for flat pane
| amp applications. Recently, & new nmethod of producing
flat panel |anp envel ope has been disclosed in United

St at es, Pat ent 6, 301, 932. The | nvel ope
pfIBEHRASY Seffers cae Fumis Ry lation: s eleosf 8t e sgvelopes for
bg@kﬁlhg ?ﬁos‘ﬂﬁ&' &ﬁtmg’ hZwell ab ﬁ)? séaﬁﬁ@%@%ﬁb@@th‘é R€ectrodes and

e of the anp are formed i nto once p1ece
ecrdiaustltuigllalcsls o tmmtatllv éargeli thohthe geldehglassdiead nEa Headed lead

B Qs heaTarmest PR nPrGR Rodint el o fRihg gifaust

CRBORAEbN REY dhet fibceSak 1418p &fveldpe 20PAGOAZTHBifficult without
PCT/U82003/033417 e§§5 é?g%troggz ggftergﬁand exhaust

t defotmaing dhe. lamindbolly destreying protheragse negatvaln oidewingdhe grcial
N T X e

t Mﬂjspﬂd)ﬂ opatisy, GeHicH i al@udlllyéoﬁﬁﬂd(h”ﬂ a rgteacsthiieigthosphod very sensitive
beaded lead wre. It has been proven that the
hiertemperstuseayer®§0d?. el ectrodes and exhaust tubul ation

to thi

T N

deglahsiyh BRsRE s@dmrbur@sﬂlda&;@%swﬂh@% &Eérﬁﬁstetl ting) letrl’qfapphcatlons
crucial conponents of the nmp, including the getters

an d t h8 NSMeRomRIMENtASHRTINE ﬁ?@pﬂ%lﬁ%a slHersa s Prefgan ppgythe lamp
efit tUSHé%HﬂXd EIQ({ e ®lo the AL ver fo%;g 8‘-::15 %ﬁf@ﬂh’&%ﬂh? leveloped.

ver sensitive tenperature ectri cal

N ﬁ]mpmegenmpahmthmmbdiyjcmt@ d:oheememlynrsadl farpherméticoealinksof a

| ow_ 15 exp anS|on ch .as hor.0 |I|ca

g %{gglegatﬁ 25 lBEwIPRYEloge P |p ﬂiP b%‘r?aégtap therglcr ) affixing

CRARREEHon&SS SR A FRIBAd RhAG/irR 258 Iesiﬁausedueaaums% HeMamp
and“the 'l anp conponent to be seal ed and affixed to the

| envelopay/el wipeg leaslized énfrared beating ditested opidy to thhiselderglass
conﬁggfnt assenbly can be conveniently used for
c sealing of a borosilicate glass |anmp

envel opgld¥ d1issHa9 BEdHaN usé feRalyzeadidk itegldsh @{o‘egl@ssatﬁdnetal sealing

affixing 20 | anp conponents such as el ectrode

winyTaannEags ifam%aftll?ﬂl@uﬂjaltt@doﬁ%te% BaterNosa 33 85%@3 b%?ez']gby

t %g%s] (1)1(@%1?({ %ﬁgg,gﬂngﬁ gl%glrgsré?l ep glagé {o%gﬁo%ﬁlo%g& égm % glass
upatstto for@ah tar@pediepdast body. aIS@waer tbd: scldertgbase®@t @ld/or method of
sealing _i.n many Xears For exanple United State )
pa%eéhfre@«fo@sclqseésls heegyrefegenosy eishes do gt meet7be SrpegH { Beating

j % | El?t}](gééf gésqgnrg& ¢ h a6 S} A& pBEPRSHARNAR ! dsPBFally¥ne with
phosphor coating already applied, or do not form a hermetic seal under the required
sealing conditions. In choosing the right solder glass for a certain application, many
technical factors need be taken into consideration. First and foremost, the CTE of the
parts to be sealed and the solder glass during the operational temperature range of the
application should match, viz., the CTE differentials should not be too large. Second,
the compositions of the parts to be sealed and the solder glass must be compatible

such that the rheology of the solder glass when heated to the sealing temperature can

effect a tight and hermetic seal when hermeticity is required. Third, the capability of
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parts to forma conposite gl ass body. However, the
sol der gl asses and/or nethod of use thereof disclosed

w0 motheses ref erences either do not neet the sStPCTIURD3/033417

heating conditions as required by a fluorescent fl at

panel discharge |anp, especially one with phosphor
coating already applied, or dé0Onot forma hernetic

seal under the required 30 sealing conditions. In

choosing the right solder glass for a certain .
aps sPldst elaps twb&ﬁg)calltvé)@m%ﬁ efgqm 3deguale &t adsocanggi@vhen special
| . r‘ . .

o nE RORCE R ol RiaRON i RTRR ol e S (€ same
oplsodting akilityt efiipaat vadiaticange of the application

shoul d Fatch, viz., the CTF.d'fferentiaﬂs shoul d not

be t ool PaFYBPONSBLEEMPIY Y5 E’o‘hﬁwcﬁsﬁé f‘o?refelﬁ‘éma_ﬁi“f‘g‘

t Qoifrie MEdniddedtN Such ok ARY c1&tRAS 14T Hird) & EORRYIWAEthe lamp
35 such that the rheol ogy of the sol der glass when

hemwedapetapd atseldseglassperioampackasing end hondedfté rtpostien gftthe
and herneti,c ,seal .when hernetigity. i r ired. Thir

C RampSHeTE ol e B L D6 ARk e BEEH G 5oy 0bE e
Sldnfiecondatent Bbaastsly ivphecdlatpdditablReat Rehpainvaldpadagieasfe

rate is also a concern when speci al heatbnEJSource,.
s hetoesiticatp glasshasing a €T ¢ oin, the mnge efi30-Kx10arL " s blogksyer, it

I b bi bilit f inf d
oL PeSed i 38 Thon EREPRoL AP Ll i Blaroe
Obrekdift ileffiGAreiapyBEHblOfor 18R 13HVERPSs hdlenLHBTRARI Llass
such as the electrode lead wire, to be sealed with the

| epmpositiprenkhsiselslst pieorm erslasing the sermpenent orbn sepled bas anpfter-
neriEe EAE 3 R b FenlO R P oR e SRR EEPle S e o hermetic

e54E hftdtSeinb R ateH 36 t 20R SvePRS BéYbleYseaBn@ s fleh gl pafit .
suitable for lanp enve %pes made of borosilicate

gl ass Hhhesalderglasyef e preformn asedaingle procs.in gsdoplageg with the

TR | |

RSyl FAEM 00 BRI A SRR s

| nitebid widagisapplitgsiabplasdycitate afigy beingakalpé.s Ithbsforgsealing

different glass _conpgsition. The solder preform )

efRifeaIETgMPHatES fpdiietierserling seldening|ieppsraiipre 5 tagf substantially

canl i . ' i )

o ABg e hetis PO PRAR T g Mo rEhing Al celiDe propess

t Blozvevanpdeatrifymgavkier glass hefgoes gleat chepgsodbttleast patially during

pa%nt T.. The, sol.der gl ass q? t he %{efOénmuse irmt%ﬁ

pHcetienipg and {e3ting Rrosest TeRlfing crys@lifiedbases 1 g Qnteingh glassy

CBRasBe TRELNRE, tNd ARGAUSIUoRRRing k@fSerflredBY fdralde¥iting solder

sol der glass. A vitreous sol dér glass maintains

gElassy t Ban fits ociopebeayng salteneng tempetagfror o- Segardlesg of whether
lassiy heghgr thanfits befopeseading seft 7 - Begardlegg of wheth

sqof teni ng tenperature TS .and teri;.sealing soffen

¢ B ERel b RSB OE 0 BriDe J0d FFlife Brtu TR SRt be

t higher then NObdbRSRaEhAOTFRNIg tefiferbfiee Bahloedur i@efied a good

seal i ng process. )
hermetic sealing between the lamp component and the lamp envelope. Typically,
when a devitrifying solder glass is used, it is heated to a temperature above its
devitrifying temperature 7, in order to obtain a good and durable seal.

For a borosilicate glass envelope having a CTE C; in the range from 30-

45x107°C™, a preferred solder glass of the preform of the component assembly used

in the process of the present invention consists essentially of a devitrifying B,0;-

Si0,-PbO-ZnO solder glass containing CuO and/or Fe,;Os3, having a before-sealing
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However, a devitrifying sol der gl ass undergoes phase
changes at |east partially during 25 the softening and

WG eaiiosgepr ocess, resulting crystalline phasespeTusives3/ 033417

original glassy phase. Therefore, the after-sealing
softening tenperature TS for a devitrifying sol der
glass is higher than its befotk-sealing softening
tenperature T. Regardl ess of whether the sol der gl ass
is vitreous or devitrifying, the sealing tenperature

t sedteniniz poinst7s ethe mingeent 569%60‘7@,@@8%%@?19&9 iEnfge from 0 to

sof teni t enper.gf Fo.in order. to. effect a goad 30
L SRemet S e ndh Rt Sngesiiaradlef At he range of
I | . . pUtIsTt

PIRISPE B A RLEEUS oL H O dE K 88 st
dassemmbliyfof ithegpre eemp envahtiorecohslisis esentdaly, esprefsed imteams obHereight

and durabl e seal . For orosilicate .glass enyel gpe

hBSFFFRiREs CBmD %gléq WS{SW@QPE.L@‘@W ik baic male gl G012 /f ALO,

Pi 8569 78,809 184, & ARS, R5%IF DL OIFHLPPLONR)-C6RRPBEDS and

assenbly uséd 35 in the process of the present

i H%60%0i Zn0,coddas e befossemtingbdfienyiz tamgerature f ithgrapge fom

SL02- Zn0 sal lL.ass cantainin nd/ or Fe203

PP S B 2Bt Ve a8 LaE © A0S P 36640 he

P / ) T ] I -g p i I 4. .

ERECTaT 2ON 705 P RN e o EEL P Al Rgilg mperacue in

3 Cangs of 6801780UE, ppéfeiBlyA6BOITDOCC ] Thost wldie glassdsfeysunga CTE

tenperature Td in the range of 630-750C. More

prakchvat the subpiratecglapsiof gedamp gpvelpre. pYlaregyen tie thepdogy of the

c tedl i [

B A e

octomapositioncenipasbditycwith theadubstrdte glasg dfechd lbighenvalope pedmit the

of. 0-2% of A1203, 10 15-25% of B203,. 1-5% of @]

Olcsua ot EBe RoSERb PP eBEE CAGPIRRR bt besalsdand Deiassdoo

Z d Nasrigndg! BEG SRRE hAtkeS AL LRGeS lity,

[ E}Q{e}@@r ange I%rl%l?ﬁ tﬁé%o@%o%%ﬁ? e% eered;%faglgéoﬂg%}g% gﬁg«s&gﬁg% 1y

avhish-ngakaltheny s@kblGantlidetn for looald@d Geatingtusing infrargd radiation

Sﬁ- 40x10-C"'1, preferably 34-38x1 0"7C-1 and a

d&SA i fyi ng tenperature in the range of 630-750C,

prefer Abio)i_—lﬁﬁ@ing QQQanEM&% BoRbsiliedatcdd1asTBEhe B4 enveIdpEE

15 match with the substrate glass of the |la ]

eensistipd, expseseesl/iartermsf waiglsIpstpgnigge eman osléggé&ls galeated from
.t fo r 50 0Y Qo I & b f

TP EAFLR 17 AESREL U0 B ARG S K9 and s

sglrstdfapproginadyox i (1@ 'argm ey 8beIe permit the
form ng of a hermetic seal between the conponent to be

seal edineme anodisnens of thempeseatineensign, thegppPPRIIE Ye sealed to the

L N T

| eleakdde@ehdheié.i Tige tesulfd doRfpoast Asdeaibilisitiik a lR@dWre assembly to
be sealed to the glass envelope. The cross-sectional view of a typical electrode lead
wire for use in electrode lighting devices is schematically illustrated in FIG. 1. This
lead wire has three parts: a stranded nickel outer lead for connection with power
source, an intermediate tungsten lead 15, and an inner nickel or tungsten lead 13. The

intermediate tungsten lead 15 is hermetically sealed by a solder glass bead when

supplied by the manufacturer. The glass bead can be made of NONEX?, a clear soda
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A non-limting exanple of the borosilicate glass for
the gl ass envel ope <consists of, expressed in terns of

waowdoght27per cent age on an oxi de basi s cal cul at ePlcT/U82003/033417

the batch materials, 77.4% Si 02, 15.4% B203, 1.9%

A1203 and 5. 3% Na20, and has a 25 CTE of approxi mately
38x10-7C-1 from O to 300C. Inldne enbodi nent of the
present invention, the conponent to be sealed to the

gl ass lanp envel ope in the conponent assenbly of 1
p}eééémosnhﬁ@téﬁ!%fpr.t@gawn seplings hoydes p 64 %abeutwlo Foc! from

Qi #gfg conponent assenbly is thus a lead wre
a be sealed to the gl ass envel ope. The

cross- ﬁle&otnlvanwnalvﬁ@«ngfdealc&g Bihds ifdaB8dscl @arhgrshd3Bnple

wre for use in electrode |ighting devices is
sthelenflpergbdept lampasthe atastibgad epelosing thefiniesmediatg qungsiea lead is

hg‘?echg 's€fed %rtgla glags Bl %@gﬂgg L& h%l foP é% é ?ﬁﬁie sg{llmg

connectron w power - sour

twem&ﬂ@gy | &ﬁﬂvel@r, famndasdns eMiadrated Glela, this tecHigiige s h&atirectly
The intermediate tungsten lead 15 is hernetical llyd
1e

s@whéablﬁmlaé BiRfd PI@S&%%J@%% thfeﬁ%haw%ﬁpﬂ%a CBJRgs&PP

e G P R e B By D sating i

I mli)ngexfmqmtadcfat sajhgde cfompohem @stearblystoad ﬂertg),andfiamhp gneelope.

f 36. 0x10"7C 1
Cgﬁ"vg‘ﬂ?‘?? S i ‘aﬂ"tx PSR bends itk e pribe hehded gleptrode lead
| q5pes U%Elﬁi beinpMkRed tdPidhiperdtind %Rz@ﬁ@s%btforle%%ﬁyg sbh@mﬁfg ass

bead encl osing the internedi ate tungsten
diempetatyre Jaand/dr obemhelegitra@sng tampe@nue Wd)pre a dsvmgfym@csplder

example, flane i.n Ho ver [

a5 Beegh AR I ProTEE Rufihins GRS gl BE glass bead
dbi getthngsteRRteirhcdte 1dal wifd dleffB@B@! ThebaiRlingSlspRdntdalled
t hose havi ng phosphor coatings applied thereto before

selastradg lesd wineand the seldercslpdsmaeform in theeoppereni essembly of the
I f
Sgr\é?é}ltrt] gan{é tlgd (?({EE n8§%{\)e 9 bé rﬁr%?tx&%fg 61912 %?ﬁqi’é{tl%glg lrt]ﬁee]es%fﬂaog)rﬁamed after

asse

etheataing. proc“éﬁ&res aihd ®ondjing detwees ther solden glassgrefommchnt eivelseaded
to the be?d of the beaded el ectrode |l ead 15 wire. Upon
blsph Y 1s dsfwe sqabing 1pdspdeay bF 8oWYeAn] discotingpus. s“eaxepb?@lcal

Sgcgrfd%{g l%bgweénetﬂp g8t lfss Refofth %cpf eDe&d of the lead wire dto ra certain

devi I ng tenpera when a VI trifying sol de
gbaed is eonysmdnt far dmmremam s@adihg prpchsstinttent tieHeadswirelend the
as r ef

SRt e 2o il o8 5% ASRE hesa o) The RARRE hus a precise

bs?etawﬁrbek}@ﬁ%e Eféc%&é AR, AaHowh 'ir?th@ﬂ%vhﬁ@s afehséﬁ&ny welded
glass preformin the conponent asse

ptoeth@ end ¢frthe inmeomickid s tmtehéaﬂé nserted tgr@ush t@d@lmfdhe lamp

o bt e n e g A RE AT gl B g

pref or m&mlllhb@atéﬁs%ﬂ@ﬁancally the cross-sectional view of a component
assembly comprising a beaded electrode lead wire and a solder glass preform 19
according to the present invention. As shown in this figure, the glass bead 17 over the
intermediate tungsten lead 15 of the beaded electrode lead wire is bonded to the solder
glass preform 19. As can be appreciated, the bonding between 17 and 19 may be
porous and/or discontinuous and not as intimate as is indicated in this figure. As
illustrated in this figure, the solder glass preform in this embodiment has a uniform

shape receivable by or capable of covering the hole of the lamp envelope through
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| ead wire before sealing, indeed, may be porous and
di sconti nuous. A nechanical bondi ng between the

waeododeu276s ass preform and the bead of the | eadr@i/US2008033417

a certain extent is convenient for down-stream
sealing process in that the lead wire and the 25

el ectrodes wel ded thereto will3not nove about because
of t he bonding, thus a precise seal can be realized.

AR Gl s Tt 8 W
S8 SO A SR ok or e

t lenpl emvplopemmi apeectfddebel is welded matbebe owleeemt oﬁ:thb inper lead

O RB Tt BEES rnPa TR G 13 Atk ISl dup the
gﬁﬁéﬁrﬁ&{aﬁﬁm&Qu%@ he Qo Al the s&lﬁ@r% Ebrrh 1Y &) 1h&rd into and
As shown in ure, the gl ass 17 over

i receivedby &teéldqmgémd atce»atd csmerélne h(He ﬁ’é@fé@hlm tl@dmp plae view of

nde so d re
R 3alef GalsprpBRR ol ® R ne GinfiTorm B Pidholl LR, e
Neyeibed by thetioke, aﬁwlé Size dmtssce@ﬁhmmﬁ 45ma BﬂtH&lele?éi) that no
intimate as is.indicated in this figure.

i sybstentialtean remaiphpefweenyihe éold%&la%sdqr@f@fm gp%@ H?Fléh‘?ﬁ’ @f the
| fork. hF§rbe[g5pr%?é ARYor ﬁl@émﬂﬁ)gg hf t he?y LW ha BFI% i® Yircular,

or capa coverin anp enve
t thegolglhr M&Qﬁﬁ‘éhﬁ%ﬂcﬁzﬁnﬁ@éﬁu&@@ﬁﬁd@&%ﬂﬂ thél.ébl&ervdlass berform

t he asseml is to be aled to th envel o
BRRY PRVERSIFS eenthapibe ﬁﬁgéeﬁmt;}hft lafﬁ? SQvsTe éﬁ%ndb%perfom

{%t £kd afi')F)e AHRRAl LA R alifiBis gﬁﬁé@tﬁgﬁe é‘dT@é?%‘FJs gf‘ef&ﬂ? and the

envel ope and an el ecttode bell 1s wel nto the
I smmr ghasel isdfeated do h tereperatarechbovd itebeifBre-Balgepfieningyemperature

the el ectrod er | a 're 13 are inserted into
t o B 3P oS e AR o BB b hore: and the

sol der Fpb 3% Slubk 8EPICRErhBtidaBly PheAG86k-deBli thaR DR WISE ah8het ¥@fponent
by the hole or placed atop to cover the hole.

Pa%ﬂeblamfyhe Rrogent @welpﬂcawommwngfa bepfied lsad wire agd gselder glass

r%%o?mm R hk%y k'gu}esglg g@) i€ P%a%rﬁcé f me ate%]gduﬂg Ile%dslg i Q&Jﬁded toa

can-be el e,

Sstﬂ&drfgll‘dsls pidfotnt Tk vﬁﬁmahasfa ddaestdpﬁt@cm@e t it orieGstep structure
subst antl al remai ns between the sol der gl ass

p?@fsﬁl?srﬁ Tana intpe atsd PREHEr §bF2 having diffprent grass- i@ﬁfaml gize, with
laf th&hpl pP'feRRfﬁﬁtigé‘otuﬁlglhgg %E{%{ﬂ %ﬁd Qi% ¥ece glre% tﬁ@hole

cl rcular ass ormrs
atllwmgha@aduﬂie;bem@dm leadk is cabe se@ted ahﬂ afﬁmldd é’ he gizaasd shape of P,

perform av a si | arger_t.han the. hole
¢ RRVEYST.SheUA bp Ehessy é\“é’d‘h% Beny s BEF‘F%’? pfo the haf a€éaan cover
afh@%enﬁﬁe‘rfo ih@‘l‘q%ie' ZFI@; BE&h bRGertcll RRhI0Tthel lRaldiElesPIvHE solder
glass pretorm and the solfder glass is heated to a

t glagsmraﬁoun@ssbﬂMeOf the ptrséirinventiah.i Ggmparfed éntheglesign of FIG. 2,
ﬁ]g%ﬁ%-l% l;J)rs%ucture ofEiTIEeS e ucgs grel?reven S t%]; m%%‘ér%gntg%% B2 %lectrode

lead wire with respect to the hole periphery during the sealing process, thus a more
precise sealing of the electrode wire centered in the hole can be achieved. It has been
found that off-center sealing of the lead wire may lead to cracking of the glass
envelope and/or gross leak.

In another embodiment of the present invention, the component to be sealed

with the glass envelope in the component assembly is a borosilicate glass tubulation
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20 FIG 3 illustrates schematically the
cross-sectional view of another conponent assenbly of

W0 b@4prsent i nvention conprising a beaded | eaPCMUB®03/033417

and a solder glass preform In this figure, the glass
bead 17 over the internediate |ead 15 is bonded to a
sol der gl ass preform 21, whichhas a one-step
structure. The one- step structure consists of two
integrated parts P/ an P2 hav:, di fferent

chdas 4 61 Gnia th%rfaflée OW 03 0" poF G- eaqdrﬁalﬂumate fbg cross-
hgﬁéﬁeﬁﬁgz?&vé E}Rp\%hégQ gs %ée&gsehﬁ‘%ﬁé T &c@?fnatl BRw of

t hr oug mhlc e be Is to be sea
athet ghdsk irnbathtiofhEhis mﬂmlaamd nsdyapeveah aR2xhausttwbwletion of the lamp
shoul d be.chasen sych that, wh IS l.nse
¢ Sl Lifspium Av douens o the 900er gHEF DreBirms e Difofrabodiment
Fh&ae beeh SotepRfcAlang ddaaicd FiGS hgaReadeget®aty. WiKesolder
ol der glass preformassenbly of the present

i llaemmrcﬁmm laamfdﬂed haga uhigorteshiage and sikg Beeigadblg by pheapable of

L
o BisbE i 5t e §1eSt ervsfipe bl RRa Hhe RREFEG B b BF sealed
t bl 4vaked. PEkd Mr)glaﬁypﬂeﬁgﬂ DEingd@. i51s Roaes®p strhdtie a
nor e Pr eci se sealin of the electrode wire centered
i pubstratiplhy e same pei -&v edmilpely, he Fachdesigning profeired

OEIBB GRS ﬁﬁ%éfeg%t Rlvehtisn lvﬁég £l & gx}ﬂgﬁgntl igad ?at on. %%nlpared

crac I'ng ot ass ~ envel ope and/or gross
| o thadedigi oiéFrl(adi erdneatept soecturesRIG. i Svedides Oﬂpretzh&s the

CBRUEMERt Obis dNY PGV IDRL 0 e GO PETiBRy (b destAne
V0 2RGH4Z 15, BETHLR0NSLOF Il SnlRYNG, G

e range o 10x10 and 5 illustrate
t hbulanos to be;mateldam dle lemnpwneflopenis sn extrodi twbwationyfitas gsuaBy

S B e Pl Wl M5y e B BRepode s
t Wirdh A Fekhe ﬁgetttél@ hhvBeen BI¥E] RBRIe thd &%ﬂaﬁ%whhﬂ&l the electrode
desi gns of the solder glass preform for

eleod aires and tm&xbattsémbes:@ihh@m@na@lb/osealﬁd the chasnelavaepated
rhé?l&%hznlq'l aHStr_tP@‘:lQ ect Im\é?(! 1nefc‘t0| d?&dgé% gle%ﬁgnnel the

as a orm an

r eﬂﬁlub’t&tﬂb\ﬂaﬂihh ky B@&ﬂhbﬁadﬁfsmgcfm{ﬁ heafing beothed Ieatihg Mldgns to
gl ass envel ope through which the tubulation is to

s ebipige fingh disghares P SPRWP Widhaps pausingsuibgpasiab heating of er crucial
F!n% se?m'ﬁ@ec‘ la%‘rpoéb(?gﬁbtngﬂms P%&ﬁ\tséjfh% exﬁ#ﬁu%gfa d@lll isyfa.tttﬁﬁ‘ from the

same as the
p esémrailgdamﬁ nmliomtstthmf the heldplr gssrmdorm,emrtmmeamm rvehen care

t he coppgnen uI ation 15 to
QBEH1, Spncge vied fo e Tghee g %ﬁlagstt%wd@%éewéﬂg@r deforming
F #USRS eRlel (S EIHS séahﬁg, tHORRRY Se@fis hOGdifekiy Eﬁﬁlieg Ho the

wth respect to the hol @ periphery during the sealing
peleseswelophbsrea nore precise sealing of the tubul ation

can be.[ﬁ\g puib%fé%ghs mse‘cga%e({ lj;leFIGS. 4 and 5 may be used for sealing an
electrode to the glass envelope, in additional to being used as an exhaust tubulation.
FIGS. 6 and 7 illustrate schematically the cross-sectional views of two designs of
component assembly comprising a borosilicate glass tubulation, a solder glass
preform and a beaded electrode lead wire. Likewise, the FIG. 7 design has a solder
glass preform featuring a one-step structure and represents a preferred embodiment in

the present invention. Compared to the FIG. 6 design, the one-step structure of FIG.
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tubul ation to be sealed to the | anp envel ope is an
exhaust tubulation, it is usually sealed to a

wae@anai7es hol e ot her than the hol es for seal i nBCBEEE2003/033417

affixing electrode lead 20 wires. After the getters
have been pl aced inside the di scharge channel, the
el ectrode |ead wires and thel®xhaust tubes all
hernetically seal ed, the channel evacuated through

t he exhaust tubulation, nercury and inert gas added to
t hEedukashidreventsghe mongment of J&IP'&‘EIPT&R? Hyith éeseaqtﬂ%kk@@&rlphery
u [
aéf%t;ﬂ Fiegl Fou Eg Qﬁﬁc‘ﬂ%g{ubgfgpgﬁ 1%,}“8 ?)tﬁ g%edc'aﬁiau }& tﬁQ pro%@s%f Realing,
st]dusaamtre pteclse aéalnng oﬁthetthlmlammmaalbe%hlandi S enS| tive

Becau

t ar L nom e Grppent SegBhisd Pi}rait%ﬂﬁ%ﬁ‘&ﬁpg ey Do elprode

SRhdGfired! BRErRH 1ﬁfoqhmubfula%6§ 15 6a5daltd to WREHa S ABp eh\v%lope before
exerci sed, can be used to collapse the exhaust tube

vallehoaltngdé‘slner whilagoror Thieglassrhead)17 trag hpvegready bbaplermetically

| ar%éa ltiupl%gtiérggj %éh f(grlrﬁs;(o UE e%ﬁx&e éeﬁ%tg p(%t;)]crggsc tpr%r to the sealing
t m&: altuitdnitd U‘l&gl‘lis@‘laﬁﬂp bveldpeSin thigdidndidrahehretiesesl of the

for sealing ectrode to the gl ass envelo e,

e Gheroledessking I abueinesswhin (B FikwATiondl s birmstieally sealed
c rogfgg ggaé C{g&gn é}lueloﬁéc' t ()faglf r?ﬁﬂ%&aiﬂe%%é&gf él&?rode lead v¥1re may be

aisemad iitocthepibukitiog 23 withoasa hd‘rﬁﬂtle sgiliag shetrmukzatm hefnre the
sol der. gl ass preform and a peaded el ect rodg | ead

wiubalatipn khgrmeticaly seaiedio the glass lgmpicayelaps of Herseaking the
g
LRSS 8RR BL O, D LR B LS00 19
[ 211/ detrnetit. sealimgplsat@ekrt the glass bdad.1 761nd dghudationt23ecan the debepsing
S Ct re of FIG WD 20 4/ 046%335 US2003/ 033417 l15

88 Healy, fymnie ‘Pﬁéﬂ offe 1f [rkeR giYSR Hhe 1gnger
Z&S%E@bét@le?@ﬁ%: flafhe SBAINRAbEARBR aNd HRfcrbdif A8 sénsttheQBBponents
whi ch the tubulation is to be sealed during the
pobibedsnpénvelpei ng, thus a nore pr eC| se sealing of
t he tuQ,uI at | i on. he copponent

assenbl' FEYS TP Bgf?s Q {%ﬁ&ﬂ%sqi}/egglas%pg gwn 10 one of skill in

ellRGH ®Bigh vitRats aﬁdr@vitﬁfym%swde@ @ldsms(hré Deilhbio pébw&Yorm in a
to be sealed to the glass |anp envel ope before 10 the

seariatn gf partielp éIStrthwpa& thghare dpsignpdde mastg nesds{ppesafie
gé}’;p%?gﬁorge%trFOqS r{gtdhrcélaés& ?a%%eef‘arr{l@d ﬁ%erohy P&l tﬁz% %&Pzﬁ%t?on of

or ex r0CesSSs,

ssalihg Grames. Dbﬁtrtfybllglsaldleﬂgﬂatsas t}hezegéxas&nba]bmfoemvdaimpmds for
In this scepari o, rpetic seal of _the ded
etcaling fames bergusi ¢ éts t%ndsa%iomt%lh@w YHig thw?a‘raa’f pressg For

?%FSE@ FCAhdeIRsA By - WiRTBr GGl AREuse OF
aPt gr ?)vg(? ér g[ %g‘%beaﬁegﬁ)g% E@t%%gél elad W re may Sg
16rganis dirideds, tmfonntshaémgwbllhtatoif sari@B desitddohipes dndcoefigurations
SFoarllulsen g‘; %ol}eeg(gr?lglte tuglr}laggr]; (s)era . @realtematively, they can be extruded and

sintered to form sealing strips of desired shapes and designs. Holes for receiving the
lamp component, such as the beaded lead wire and the tubulations, can be formed
directly during the dry-pressing and/or extruding process, or drilled thereafter.
Afterwards, the component is inserted into the hole to form the component-solder
glass preform assembly of the present invention. Mechanical bonding to a certain

extent between the component and the solder glass preform is desired for the
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tubulation is hernetically sealed to the glass | anp
envel ope. After sealing the tubulation to the |anp

wenealoagres by | ocal |y heating the sol der gl ass PCEUSZ008/033417

19 and 21, hernetic sealing between the glass bead 17
and tubul ation 23 can be done using further heating.
Again, flame sealing may be ubfed if care is taken

gi ven the |l onger 20 di stance between the flane sealing
| ocati.on and the crucial and sensiti pponent s

of
t HROVERIRRC A AP Bp R CamA 9GS5 S i fga de & fesiadkph ginieging ghe whole
g I
AR LB URIEIGE Sl st ind Mg 1, o
athaisblabt glassn \ﬁhweDrganrcrhmieraare\addecbttoyh@sﬁolqwrgﬂass fireforming the

Bty SnisgRg pccareme Ty TPU Sorele Grassidy Sliminat
b ek 618 ¢hd Lmafammﬂ %rcfe@ Ehat H&aﬁfo@@ éfg%hi&fhp@fltleﬁﬁﬁi hdiBe
frames. Devitrifyin 81asses however, cannot

b@uﬁéucr@dntpﬁh@dlsdmsgef Qbﬂnneé eﬁ edgmp eavabepensiea sendingf Fpr s

L%{]a%%{l] ¢ ¥%'§r(1) 8?%%%13%(1?% lr Ioélﬁ%lésjng (rgg fg ﬁ%gs%n{ 1nv51§V(¥n 5ev‘1:t%?ym% l:@der
WiThdl v willp 8l smbil @mid ekt dI‘fethaﬁﬁlgbalﬂb@ ibtifs 9fe§sedtlﬁtofactfel§ired
sealing collars _of various desired shapes and

c%h@?? suehes be sylrdrical shapgand the ppe-steR ah%neélesqr\?s% SHPF A hole

i
253 e ThRGER ety YR SR Sl Ut B8 i o
dglassgnbulatiiod BshémnseredeSubsreguetrinlg, sihterpg oﬁrhp coklat glasmblform

as the bead |.ea and. the tubul ati can
t BreABted ogtr ffh,v tg‘awﬁ‘h li% lraan@teé e bopdihetyen e soider
e hEYSHE 38 RhE BRSSm exgrlé bbgthed. h?ﬁ@ﬁfu& ﬁfetpa.reﬁ‘fcb%ﬁﬁ&ﬁ fssembly

e conmponent 1s inserted into the o form
cmﬁtpo presentsanedtion Byeglydos sqauheg it ths glesmllaylp@hvclhpe Typically,

prese ent.i on. cha cal bondi ng to a ert

CSepen L AEoH oA SR ARe BRS® Erue dfeeligh G0bE component
PAREMABINJf %ééﬁ%édh@ﬂlv@:ﬁt[onttb Qhé’%%%l@ﬂ@%@ﬁmed out after the

PCT/ US2003/ 033417 16 5 conveni ence of down-stream

pplspharesatinglapsdgen pepliefl ind thezeByrs rhplagddrgtor the digplesrge
aegl}agmngl %d%ﬁuo%a ecro‘rfﬁ Bg L U a ttﬂggle%.tggdefbellts and thef ldke are

re: $8aring Sortent énpera ur €

givalkied totheefd of g rier ﬂhaﬂ A€t lrbdeddlelabde a)eatlrbefcs-e behéihg the
glass_ in formng the preform sintering tenperature
atigemplrdo dhrdamg p¥elePough to substantially elininate

e ST 1A [y A B R

impurities w
dhmrpaogmoc beating$ aloéady ppliciyiocelined| hepingihtsealirpaht legtrode
For a e[red enpodi

picé M{qba}?%gag ihe IR HY OB e Slrg,cf lgsiggifgmy01d
Widstrod ng'ﬂ?é ﬁeaﬁ%ﬂﬁive%gmﬁém&f tRE fhgith, sﬂlc‘h Js'tﬁ@f)hcﬁﬁl%ﬁ%gtmg,

into a desired shape, such as the cylindrica
agefterh endineddomping Hepdemd esveel dfraerr seu fihacompmnesolder glass

preform assembly of the present invention makes it possible to use localized heating
in sealing the components. When sealing the component assembly to the glass
envelope, localized heating source is applied mainly to the solder glass preform.
Pressure is optionally applied to the preform where necessary. Preferably, within a
short period of time, the solder glass is brought to a temperature over its sealing
temperature, where it softens, optionally flows, and/or devitrifies if a devitrifying

solder glass is used, to form a hermetic seal between the component and the glass



is then drilled through the preform through which the
beaded el ectrode lead wire or a 15 glass tubulation is

wo bea/okatsert ed. Subsequently, sintering of thePeDUSEN3/033417
glass preform is carried out, whereby the ethanol is
el i m nated, and a bondi ng between the sol der gl ass
preform and the conponent is bbtained. The thus
prepared conponent assenbly of the present invention
is ready for_sealing wiith the glass |anp envel ope.

TapPearelope. e peridl sKeoysiveheat Hansierde shepraeyolgmp gofponents,
08 B g 08584 L0N0L L B FRTRALR Ay e
i @ntratled enlded Gtmiafitesrpréfamblyplaisp b arinates marg predsrabig emder 1

applied and th et.ters ar aced intp. the dischar
RS PSR R B RO SERELL: AsTish. 8achier andra
ShBELFREGnD 8h1e mAKhl HRG bk k& toashlfeld welree Glf tHe 1488 e@bpe to

of the inner |lead of the beaded el ectrode | ead before
seravént gt fréme being heatbd yxdessivale by thepheainesmpes used fgxssealing. Once

d i bed for .flat . | |
At e TS e pee e BORR s REP-E BEF B8 Smponsay,
opdh 619, addBakiadeehRRAE With the s&el d1dgrel heslehvecédoddewn to

| eads and exhaust tubul ations to the | anp envelope is
desm temperatuse.dEhe saidengbass hardens dusipgribe eqpling process to form a

h Aoz %g@%ie]trﬁ\ﬁ%sgﬁnponents of the lanp, such as the
pﬁosﬁ t ’

hor coating, getters, and/or deformng the | anmp
envel opecansy ofihe infiagedcabapbitybilitg lofldre soldes glasOprpfoefnarsad in
assenbly of the present inventjon nmakes jt pqssible t
Lbe Presesn iAbeiPIceRRY IIHGNtqT, infiaed ngattlﬁé c%h%mwc%w@&

sgal:i 0 I
AL o CETRETSRL BSOS o PUELORS
sinfrdeed rgdiasen guedeorTio effelt lesalined heatingpthiconadihtion iadpsitably

to th ef or m,where necessary. Preferabhl ithin a
et Lt Pk at e gp bnechraE 4% oo bichettrcgngrey
U SIRGFRE rs@bs%%uj{ bﬁlﬁ@ﬁiei SBAlindoart £ "Weth&hbigh hathifg Bowér, the
softens, optionally flows, and/or devitrifies if a_
dsolder igldsy prefornsisibredghyloasstempsrapge Higheothpw itarbeforpesaating ¢

seal between the conmponent and,th S .
OB TR e se0Bor g dan i 6 AR s acipgent 19pgp avee
aj Qo tihxX&rifdcil ¢ bﬂ € infra@A $Ad4tidn tHul s Reapdaytuteadds not rise as
conmponents, such as_phosphor coating, getters and the

| fate Injope preferead qnehpdiment of e rsesent myentiofethegadiation source is a
Cﬁ’&%{ Qe SAGET A Rinr %P&rﬁ%as ﬁlreea?%rﬁ? eyot*ﬂéﬂ%;ca?able of sealing

m nutes, nore preferably under mut e, S
pmeaftiptealolytionis] duch as exosedded Epdtraaiedtddywires sidiaaledhawat tubulation,
refl ector and/or a _heat-absorbing cover mater.ial )
bEmyLaRFOuEy s i @Pedprff?éres gabogmenhel ﬁhswssw’émaemﬁa&% le linear
PheMRAlradibtidd YIRS 'vﬁgh c%ﬁ%r%ig@ﬂ&%ﬁ@ ligﬁl Beak¥ dirB&ed to the solder
heati1 ng source used for sealing. Onc a hernetic seal

i glassfireformesiand seelinpacs ag wedisioriltaseaqushyo 6. Brilbusttates

Cs%ﬂ.gr?lgt?gaﬁly the apparatus setup of this embodiments. In FIG. 8, a flat lamp

envelope 25 is placed on top of a flat table 27. The component assembly comprising
the component 35 and the solder glass preform 33 is inserted into the hole through
which the assembly is to be sealed and affixed to the glass envelope 25. Two infrared
lamps 29 are used to direct two linear infrared beams 31 to both sides of the solder
glass preform 33. In this setup, the preforms can be heated evenly in a short period of

time to its sealing temperature.
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assenbly, and the glass envelope with the seal is
allowed to slowy cool down to roomtenperature. The

w@e ododes276s ass hardens during the cooling proceBST/US2003/033417

forma strong and hernetic seal. 15 Because of the
infrared absorbing ability of the solder glass preform
used in the process of the pi&sent invention,
infrared radiation can be used for |ocalized heating

of the_saqlder glass and the sealing area, Infrared .
| anps Parny thesalingyoeqss of thacemperent awemblioe tholampenvelope, it

T ' Li . _ bl .
S GENEE(h reqli? hARpRRR B9forcoR SRR IS ennclppe and the
csoidee plasapeefoinebéing saaleald If thelisedlingriempemtyye R@Exegsdively higher
direct it substantiall nly to.the seali area. Wth .
el i Hbsitangt D fasee edve PG agwsgs?craf b i the scaling
bﬁr%b'&@.t Th&e?or&,eﬂm%aﬁﬁg%ﬁthg 'léih!ik%n\te%@ i$ 8&ired before sealing of the
bef ore-sealing ™ softening point, and a hernetic

semhpangnicassern iy sheyetoe flihe prebdatinpHe addjntageously empiedowan a oven,

i s, not, heated directl,y,by.the infrared radj.atjon, thus

| PhO Ing ERRy Sohg Sheniun? pefoldor fhdhe PRIG h8Rto, 1 BRugnt
Dfo@_‘ lﬁglﬁé?derﬁﬁé}mﬂﬁé@fé todthe bﬁtﬁpﬂér&‘b_@ﬁﬁgsi. RO MHnh sy usirdgh@re-earth tri-
radi ation source is a 25 linear infrared beam A

| phesploriseatimgsathis tempardtuae shoydd s bilew b0t pasferablyf between about

of b e P ebay AvinuSa A stoes el i G Gieg etveen the sealing
Sﬂe%@faﬁﬁ_@ QHS the: subﬁra@@ﬁnﬁ%lleclfnﬁé Wﬁﬁoﬁ%ﬁﬁ?&ﬂ@ pR(‘;sphBIeco_atings.

present invention, nultiple linear infrared radiation

s b chativeliytIhweopasiai ofpof wdigstedzlhdsgepressatsran adivantegeadiiring this
to the solder lass preforns _and seali.ng. area ar .
et R Radbtafs o BrE T pRlE S GRNAZ R nE K oven it
s gﬂﬂ&ﬂ: &Plehpetdife PRIFBE Bdnte RhbtRgVuslyRissd RIFRIIROEARRY Snd the
I%B |G 8, gﬁpfl at ?arrp envel ope %5 iltg pl aced on top
ofubsequent slewspelingzproqaseesconponent assenbly conpri si ng

the c 0 .35 an o) I f . i

e o TRl AR AE e S PSR N (v

t endesstaiathatdfoHowingfekhmplt it fortiiestiglios snlgravié iOme nZdant (6Vikinit the
infrared lanps 29 are used to direct two |inear

| HRIMEddpVenEaRdn 82 WaY-bot h si des of the sol der 35 gl ass
preform33. In this setup, the preforns can be heated
evenly in a short period of time to its sealing
tenperature. WD 2004/ 04276EXREIPIIS2003/ 033417 18 5

During the sealjn rogess of th nent assenbl
Lot nantiinsemvls BB Elecsiedea Fge s BiR(pRn eEmbly as
t gpedied WGl F/&) §Bdrad alieeuR8 Mo b BRe-91cR8 BoRSiYiBhe RRiss flat
and the solder glass preformbeing sealed. If the
serak] lagiptesvplopat ure is excessively higher than the

bstr at f.the | | i i sk of
cr acki RgCuH D B SUST Pt i SESLE O Ghatnghd, Pledo, o
%@B@@Mufe S?:Ichéﬁbﬁhicﬁ'ﬁgs SR OBRRateSC PR HofiP0ltPRI0OCR S 35x107°C,

sealing o
an approximate before-sealing softening point of 632°C and an approximate

devitrifying temperature T, of 670°C was used in this example. A beaded lead as
illustrated in FIG. 1 was used to form the assembly. The lead had a stranded nickel
outer lead 11, a tungsten intermediate lead 15 hermetically sealed with a Nonex®
solder glass 17, and a nickel inner lead 13. The beaded lead wire is commercially

available from The Fredericks Company, Huntington Valley, PA.
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10 conponent assenbly thereto. The preheating is
advant ageously carried out in a oven, where the |anp

weneheapes including the phosphor coating appl Pe€mus2003/033417

thereto, is brought to a higher tenperature safe to

t he phosphor coatings. For |lanps using rare-earth tri-
phosphor coatings, this tenpetature should be bel ow

600C, preferably between about 500- 585C, so that a
mnimal tenperature differential is obtained between

the sehigrym of thesnisler alasy ROV dvas meixed yith agrep of ethanol, filled

¢ . hare . _
TREPFRAHAE 4, PG A ARdelD ORSE RreciRf oy il preform
r egvirgse diameten odd2.8nhragad diltickgss bf 32 npnodés preform was pre-

rendering _the glass substrate | ess. prone t. rackin

i Hnigeed a@g@ﬁ@%@éwdww A @’Fdénﬁﬁgilet"@%ﬁlé'ﬁﬁg mé‘e center of the
PR WA X ARG Bt TR 7 o Bl WO in

f PIG.oWi Tige eadaglead Mtiretwesrthén insestedabteshd hale pnéplandd in a manner

invention. It is to be .understo that foll ow n

Ui theboag A 7iqu§§?¢%?@i%ﬂﬂ%ﬁw8§w &resplied APy s then
Lt d . . . :

I%mtefweidsﬂgggdr;dp er, aaggg égdhg{%ggﬁ oged}ﬁlzé\{w -Ssol der ékllegggk’
pthehigh notfereinhlay imimate bhdibdrmatie deal.n Alle(@ctriddevaas then welded to

PHEBRLSTI, ShakSOcb R BB R oo R

pover fHo éﬁ%?%@aﬂ@@w' N 8GehpIEOas mRhPEsGEINRHB th
SCC-7, wh gh has an approxi’u}mte CT frgsmo to 3(?0021? ©

3method desdribed BOUaitedhPtptes Ratent Mo e} @, 3 2saullliadg one-piece design.
spfteni .poi nt. of 632C and .an .approxi mat e .

dRere T P PO TR, PR PP i (8 M iegeal el he dighree
EARRREIOS ti | Jelop@dTiRsSglads|of tisd Iagfpe@veldpdhad a doM@sition
used to formthe assenbly. The | ead had a strande

n¢aigisting essertiallye byl weight an eypjde besis ealeafed framethp batgh pmterial,

gﬁf ] d, B '@?’1 sSRA '}3§8P‘éi"a%% f@z&";q'q}@xsé%% é\leagel der dha%! £E9E Hbm 0 to

danic i nne fead wre 1s

CBUYEY $TapprokimBe V3B GDICE . fTHRe8 Hdles 51 Bd6r ¢ fksinGatpamgre
Hunti ngton Val l ey, PA. WD 2004/ 042765

Parilladsedog be sedadrwith glestradey agd/anfubplatines. sBhedampgnyelepe was
: 1 xed Wi th | fill i nt
oeee e o Rl picbe e [ OaP LS R st g cfofe

gs8@absh cylindrical preform having a diameter of
12.8 mm and a thickness of 3.2 nm_ The preformwas )
pre- siThe eeettbdetsobizo @appprefeamfassgminy prepagsiabpvavasinsegted into

R 0 e S b Al i

Wiik€ha$gooManhdl. The solder glass preform was placed on top of the hole with the
lead wire in the center of the hole. Infrared radiation was applied to the solder glass
to heat the preform to about 800-900°C within 5 minutes. The solder glass preform
softened and devitrified as a result and a hermetic seal was obtained. Subsequently,
the lamp envelope was slowly cooled to room temperature. Further testing showed
that the sealing was hermetic, and the phosphor coating and getters were not
destroyed because of the sealing. No cracking on the lamp envelope was observed.

XRD and SEM micrographic examinations showed that the desired glass/crystalline

phases in the solder glass could be achieved in three minutes using infrared heating.



10 FIG 1. The beaded |ead wire was then inserted into
the hole and placed in a manner such that the bead 17
wore4oaateered within the di sk. The resul ted asBemnidb3003/033417
was then sintered at 620C for half an hour, whereby

the bead 17 was bonded to the disk, though not
forming an intimate and herne2@c seal. An el ectrode
was then welded to the inner lead 13. Thus an

el ectrode-sol der glass preform assenbly was finalized.

15 The tg'ﬂbl&& apa#ﬁnfetﬁmss éléllle% gxthe ﬁntﬂpﬂtém@swrrppcbﬁwaws and
?0%}%[&%.12 % Hﬁgg% {hg gaies é grﬁ %&g@ﬁ%ghﬂmgﬂo%ﬂle scope and

d epmgasf. the Reverti@ar Thust it is mtmdqsmuhat the ptaserg invERition pdmee the
to the i.nternal .wall of the dlscha channel he
m?e ica@1scioe vanpiiongi A4S BeRiAR ATAKECR Y cBmE ik e Scope of
gﬁérfd'eﬁﬁlanﬁg’&?d #lirRgussegatial Iy, by weight on an
OXId basi s cal cul ated fromthe batch material, 20 of
77.4% Si 02, 15.4% B203, 1.9% A1203 and 5. 39@hnzcz and
had a CTE from 0 to 300C of approximately 38x10"7C'1.
Three hol es of about 6 mMmin radius were drilled and
to be sealed with el ectrodes and/or tubul ations. The
| anp envel ope was placed into an oven and preheated
to about 580C before sealing of the el ectrode
assenbly. 25 The el ectrode-sol der gl ass preform
assenbly prepared above was inserted into one of the
hol es of the preheated | anp envel ope after getters
were placed into the discharge channel. The sol der
gl ass preformwas placed on top of the hole with the
lead wire in the center of the hole. Infrared
radi ati on was applied to the solder glass to heat the
preformto about 800-900C within 5 m nutes. The sol der
gl ass preform 30 softened and devitrified as a result
and a hernetic seal was obtai ned. Subsequently, the
| anp envel ope was slowy cooled to roomtenperature.
Further testing showed that the sealing was hernetic,
and the phosphor coating and getters were not
destroyed because of the sealing. No cracking on the
| anp envel ope was observed. XRD and SEM m crographic
exam nations showed that the desired glass/crystalline
35 phases in the solder glass could be achieved in
three m nutes using infrared heating. WO 2004/ 042765
PCT/ US2003/ 033417 20 5 It wll be apparent to those
skilled in the art that various nodifications and
alterations can be made to the present invention
wi t hout departing fromthe scope and spirit of the
invention. Thus, it is intended that the present
i nvention cover the nodifications and variations of
this invention provided they come within the scope of
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the appended clains and their equivalents. WO
2004/ 042765 PCT/ US2003/033417 21 5 What is clained

WO 2004042765 process for hernetically sealing a cpOpPUOSENS/033417

to a lanp envel ope of a I|ighting device nade of gl ass
having a CTE G from O to 300C, conprising the
following steps: (i) providingla conponent assenbly
conprising the conmponent to be 10 sealed with the

| anp envelope and an infrared absorbing sol der gl ass
pMErdishlaigdissi ng and bonded to the port| on of the
conpon

t(rlze glg m%eg?rp?&el%g{e{m%g?%va\gﬁeﬁigéﬁgln? ﬁe o) der %ﬁglo&)gfp fa
t Hghtifgefedicnniaie of gldsehavieg 5 €IE OYranitte 30O, momj’bh51i|i§the
over 500C, an after-seali ng CTE C2 fromO to 300Cin
ﬁélwm@emﬁr Cl10x10-' C1, and is capabl e of forning

e ARG ol BB

beéatbafdewrsleaieilmgp smﬁdl@pa ang apdnfirdred s;so(bmg scfldd:ragid[us lpg:foﬂme

COHE S0k RIS b RERIa S Tiecomponenda BF BerriRigal sealed and
atifﬂx)é@@o ﬂi@ gﬁeﬁ?l VeIye! WRGein@hsoldér Tg’la)ss Bedk ipRGotnl Bas a

der glass preformlocally using infrared radiation
t bemrez&ahmgrm&eatngnmlmn B loger 20020, a:nmftebséadnmg-(%tfp frgm O to
sof t eni ng poi nt r. of the, sol der I ect a

héPQr@t indhesape ﬁ@CJizi 0x}0 pioodad 1§ seakle nge%g %\Il?rﬁletlc sealing
ﬂh@cﬂvmg%k% Glith tfl@ﬁlr@l %gaoﬁ%@rplp&n%ﬁ e IR0 aqremper]@ture over its

bor OS] I ass e range o
SBeféﬁaééeaﬁngl‘sdftefmngmo@nttb; 300C, 25 and a phosphor

coating._has beepn applied to the Ias e. before
seal i n§1>t hef éﬁg POBPAYLREISSIR aee&eﬁwle@o lampgnyelope

Mgrﬁmmeh Eﬁeecoagioﬂ&{t i9lASseRES HAY Mrixed 1 1%'1%@;'; &wempa and
deV| I

i fying solder glass consisting essentia
8203 S(i@p- Pbéatingni@ gjl@glasmpteﬁorm lngaltml@rammﬂ@redﬁecﬂmn to a

e DS SR TR e Rl b SRR Rl Koo} P Afighess o

3@fEctiaeti&id RAGE; of 32- 40x10"7C- 1 and a devitrifying
tenperature Td in the range of 630-750C. 4. A process

in accordance with claim 3, wherein the solder glass

ggf orn a[?rf)cesg or g dfaﬁ?gn With gl%lr?? ﬁér@%sthg gﬂ@é gnt\}eg)%e is made of

entl ercen

basiosilicat le@s Kz%l a@ﬁl@@p inkhe 1%5 ) Qf 30329)31,0 "8€ 3 %pomf 0 £U5D0°C,
0- 5% of Fe203 0- 7% of WD 2004/ 042765
PaTd Uglz@pt;(pm@m]ghas been applied to the glass envelope before sealing thereof.

3. A process in accordance with claim 2, wherein the solder glass preform is
formed from a devitrifying solder glass consisting essentially of a B,03-Si0,-PbO-
ZnO glass containing CuO and/or Fe,03, having a before-sealing softening point 7§ in
the range of 550-700°C, an after-sealing CTE C, from 0 to 300°C in the range of 32-
40x107°C™" and a devitrifying temperature T, in the range of 630-750°C.

4. A process in accordance with claim 3, wherein the solder glass preform is
formed from a solder glass consisting essentially, by weight percentage on an oxide

basis, of: 0-2% of Al,O3, 15-25% of B,03, 1-5% of CuO, 0-5% of Fe,03, 0-7% of
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22 5 PbO 10-16% of Si 02 and 55-65% ZnO, and having a

bef ore-sealing softening point T, in the range of
wWoeO4H506 an after-sealing CTE C2 from 0 to 3PO0LCUSIV03/033417

the range of 34-38x10-C ' and a devitrifying

tenperature Td in the range of 650-700C. 5. A process

in accordance with claiml, wherein the gl ass envel ope

is made of a 10 borosilicate glass having the

fol | ow c sitiqn, . essed in ter of ..wei ght. .
oEpQel i 8 NRSng, 3B 2BPS St favirid BEfORrSpliE i Gpinggoint
batiaRhe %ggﬁﬁg/f @O%O°é,5?rf1aoﬁer-§gﬁi?frg Gr % ALZDF R8EHoL- i3 We range of
Na20, an as a CTE of approximtely 38x10-C'' from O

t 24-38010.7°C3 afid a AevitrifoRgIemperamenT danerangd 6f €30a700°C,
wherein the gl ass envelope is preheated to a

tenperature bel ow 600C before step (iii). 7. A process

i B accaqr . N3 awher :

|3 o RERRETnt R TP Blclh I e Bl R of o
bedrosiicat glasy having th2 olRwikg propes®n;, exmessed thateoes ofl weight

e aeccd i gh ot cERUBRATE b s bR L1 A igad s 4%
'mga%,W/@ﬁm Ad Bg%ﬁ%;oj Hhdds ert%gw&hn&lasi 18x807°C"! from

eréin the beaded el ectrode ead wr 25 has an
i Oeed0de€ad, an outer |lead and an internedi ate | ead,
and the internediate lead has a hernetically seal ed

sol der gl ass bead therewith. 10. A process in

of e G Lot IREE) DACREn T BB Pgfope Rifiheated
sl gempglaass bgoefaMOPC byfosé steediipg at a 30 tenperature

| oner than the before-sealing softening tenperature TS
of the solder glass preform 11. A process in

gcor dgr}ﬁ@ceﬂ ﬁlrhcgérﬁiirf@g?\%th %’Y{ﬁgﬂ §,i Whdrllf tl?ééélgs%ren%l@géis&r%heated

a
preform’has a shape ec r'ecei vab y or capa

ofo Leipetaiige bitevetro hioud 650585%] befsresrepgiippe VWO
2004/ 042765 PCT/ US2003/ 033417 23 5 through which the
sol der gl ass preform beaded el ectrode wire assenbly is

te be seplad in%gorazﬁée&aghélgrﬁapﬁmﬁm \}ﬁée]ér/ozf%l@%t@ﬁtetgy%e séhled and

process ‘i n accordance w

safffisted togtha ghasperkepmis £bedded elegirddededdewtewi re consi st's
of two integrated parts Pl and P2 having different 10
cross-sectional sizes, P1 has a smaller

C§0SS- A6#8de0NR acSbrafnde8Fitl MaR & WherdiRehdaBePElectrode lead wire
has an inner lead, an outer lead and an intermediate lead, and the intermediate lead

has a hermetically sealed solder glass bead therewith.

10. A process in accordance with claim 9, wherein the solder glass bead of the
beaded lead wire is bonded and attached to the solder glass preform by sintering at a
temperature lower than the before-sealing softening temperature 7 of the solder glass

preform.

11. A process in accordance with claim 10, wherein the solder glass preform has a

shape directly receivable by or capable of covering the hole of the glass envelope
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the | anp envel ope through which the conponent assenbly
is to be sealed and affi xed, and part P2 has a | arger

w@em3s4excti onal size capabl e of covering the hot/ESWhEB3417

Pj is inserted into and received by the hole. 15 13.
A process in accordance with claim2, wherein the
component to be sealed and af¥ixed is a borosilicate
gl ass tubul ation having a CTE C3 in the range of

C.10x10-7 ~QC- 1 14. A process in accordance with ¢l aim
1@0%1@%@% eldet BT DR, e oflg, wing@assemplys 5 tg & sealed
ghﬁcﬁﬁﬁﬁéﬁo%@la?ﬁs/p é{vgfoclf,gj ng at a tenperature bel ow the

bef o fteni

re-seal i ng so ng tenperature TS of the sol der
gl ass of the preform 15. A process in accordance with
claim 14, wherein the conpaonent. enclaosed b t he
O dor AgirateSs Brasr o AT S ELCRER Al iEetin £ i elfgppreform
© B QAL Fead WiRXSHRAISEs dFRY irtédrated parddP 1éhd A N RzeHFerent
in accordance with claim 14, erein the solder_ glass
pEwbbiactiond) sizes ifndas hemellgseressisestionalssize reeriyable by the hole of
recel vahl e b [ c bl f veri -hol.e
Bt afn PGSR Lo FRUREL ARS8 g bR artvea
t endparsPahRd ladger @bés-seetdonad6izd ¢apaBlepf@eeding the hole when P is
accordance with claim 14, wherein the sol der gl ass
pHBergRdintaand recsived byrtbe holBul ati on consists of two
integrated parts P, and P2 having different
cross-sectional sizes, Pj has a smaller
cidss- Agrbiesnal acsdrzlendeckich viaim 2, Wertinehdalrepaient tolbe sealed and

| a nvel ope,.t hr ough ich the co nt assenbl y i .
t BHE §eaa4><g i sles %ﬁ@, tionhayinga TR n dherangg ofrr10x107

ce@ss-sectional size capable of covering the hole when
Pj is 35 inserted into and received by the hole. WO
2004/ 042765 PCT/ US2003/ 033417 24 5 18. A process in

accordance with claim16..0r, 17 erein the .conmponen
Lo RS e oo e 1a P eacth P BB AR SRR to the
f 4e186191ase PRBEIE B sidtebiaa desltenfleRitlire DR W 18 Beftird-Scalih @ 66ftkning

i nside the tubulation, the beaded |ead wire and the

t tepeeating s af de coldseglassod th pre®ami n a manner such that
upon prior or further heating of the tubulation, a
hermetic seal can be effected between the beaded | ead
Wif.e aAcprdébss imeactordumhctwignclaini huvhedn she@nivnsiitasntiosdd by
heating to the_ gl ass envel ope to which the ass%rrbly i
i theysgldgeglassqrefgrm ﬁﬁtogequﬁ)éqf to{le lamprﬁnggl@g% a5 gn exhaust tubulation.
accordance with claim11, wherein the heating tinme in
step (iii) is less than 5 m nutes.

16. A process in accordance with claim 14, wherein the solder glass preform

enclosing the tubulation has a shape receivable by or capable of covering the hole of

the lamp envelope through which the component assembly is to be sealed and affixed.

17. A process in accordance with claim 14, wherein the solder glass preform
enclosing the tubulation 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.
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15 20. A process in accordance with claim19, wherein
the heating tine in step (iii) is less than 3

WOR0hes6s 21. A process in accordance wth cl ap@1r/B82003/033417

wherein the heating tinme in step (iii) is 20 less
than 1 mnute. 22. A process g? accordance with claim
19, wherein the infrared radi ation source is a linear
focused |ight beam 25 23. A process in accordance

8P S SR e P St aln

bessembtyotobersgaled) amhafﬁhed wothe dam;gbrask)pe purgen comprises a beaded
electrode lead wire placed inside the tubulation, the beaded lead wire and the
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.

19. A process in accordance with claim 1, wherein the heating time in step (iii) is

less than 5 minutes.

20. A process in accordance with claim 19, wherein the heating time in step (iii) is

less than 3 minutes.

21. A process in accordance with claim 20, wherein the heating time in step (iii) is

less than 1 minute.

22. A process in accordance with claim 19, wherein the infrared radiation source

is a linear focused light beam.

23. A process in accordance with claim 22, wherein multiple infrared radiation
sources are used to provide multiple linear light beams converging on the solder glass

preform.



