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i nvention relates to conponent assenbly capabl e of
being 10 hernetically sealed and affixed to gl ass
envel opes of electrical Iight%ng devi ces and process
of sealing the sane. In partlcular t he present

i nvention rﬂ@hqw% M_?ﬂ@ri Si ng
I

capabl DB 50 T8 @af%ﬁiﬁ RROGES

| ow- pressure florescent discharge | anp envel ope

havi ng phosphor coating applied, and a process for

sealing 15 the saneﬂﬁi&b_sﬂgﬁéﬂﬂyﬁhﬂgﬁﬁfon i s useful

for eﬁ%&e%ent'ﬂvéﬁﬁf)ﬁrﬁélétgﬂolc¥> %ﬁEﬁt%gTegﬂzjlbgy cﬁfaﬁie)gf'%ging

| anp conponents as elec cal W'T es
hadneetishlly sdalddainid affixedao glass envepopes stielectfital dightegddvices and

di scharge | anp envel ope hayi ng phosphor coatin
aquc Sealfig ¢ %aa%elpaaew’% APICESRAIRS TGP ToLRESS to a

bOMENE NS fo i 01dep BLdeMeR TR ar 16 it bmponent, and
aapibhﬂfd@mg h@wmlp‘sqallasea/led indefTised toorlow-pryssucdBerescent

dbRires et ps Reuls Plihhiaelng Sohika o Saghs uisealing
fHehame, and seﬁtrmeeﬁﬂaﬁ Rl o e }{)}Etlh%@ﬁrﬁéﬁcéﬁﬁbe%ﬁn g and

and affixed to the gl ass envelope he 25 el ectrodes

affm;]mgmbmhpmm@@ewch 89 demrieal lwmdéxhwmbgbaon toa
bk B alrB ol 5ty SR ORo 1 SobE RNl L Rpfin oipe gocay

eppiRidaperetoBeaded | eads are tradltlonally used in these
many |ighting devices to effect the glass-to-netal

seals. FIG 1 shq A of a
traditional bead e s=~aF t hree

P eCegechical ng@e@i&%& 1196111&114@ %taﬁdbsbéﬁ‘dﬂli'e%escé’rﬁ high intensity
outer stranded nickel l'ead 11, and an intermedi at &
dimlwge and wolgelﬂamp\s, g aslH ab eattioderrayitebdscusuelly cathpryse a

B S BB e A Lot

Bed okt & eﬁis%&ﬁh@ﬁwﬂ@ﬂﬂy seéﬁé@dhd aﬂﬁ%@ﬂ to/the fzla88Bnvelope. The
burner technology is used in sealing the bead to the

glegisades pd eplacardgsoael fslamenty atregenetpdly hossed ifhyin Hesglasso
glg{eﬁlngﬂae. alrh% IEEHIS\%II'EJ}% tﬁg\@e&}cﬁi%§ m%g{@eoﬂe%teﬁcalgf%gélgg GithOne glass

envelope. Beaded leads are traditionally used in these many lighting devices to effect

A\
=¥

the glass-to-metal seals. FIG. 1 shows schematically the design of a traditional
beaded leads, which consists of three pieces: an inner nickel or tungsten lead 13, an
outer stranded nickel lead 11, and an intermediate tungsten lead 15. A glass bead 17
is hermetically sealed over the middle tungsten lead. For borosilicate glass lamp
applications, the bead is typically 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.
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35 hernetic seal. Having glass-to-glass contact
ensures that the electrical feed-through is fully

wheooamiizer Wit hin the |ighting device. WO 2004/ PARUF203/033418

PCT/ US2003/ 033418 2 5 A typical fluorescent |anp
conprises a gl ass envel ope h%ylng an encl osed

di scharge channel. Inside thée discharge channel are
pl aced el ectrodes, mercury, getters, phosphor

coat i ;¢ ﬁ%ﬂgﬂﬁd?@src%laﬂ%ﬁ A&t a A3 envéld %{/viﬂ?e{rpéffclbsed

vapor s I NSI annel, excite
diseletrgé clmhneln dngjge ﬂmrdustcharge clzarinel &t plaaed aleq':tmdes,ag@tmr

wth a.s anount of visible |jght. Phos

Setdts SR hor o HTRED bnf el s3ies Tt Shbes amg B gy vepyrgpiled
tRiethd E3¥hal @ﬁcn%a%'ry%léc&fbal HeboyV 'eﬁﬁthhﬁa‘iflbﬁhiadiéﬂu@nttdg‘éther
mechani sm caf uorescence. As in other eghtl ng

il & sozedl ammaint pfieisibkhbghtt Phedpboi partieles, aduadlytsifed @nghe micro

15°6h Polathe SMEn i TeoRiun OOl B ARERE R G

fis6reddentd A baCsthédidhting applidatibiy, tHerdxBaiR kit s @Ba&lal oayssde of
such as the LCD display and other displays requirin

@h@ glass lamm aryedepes diacerily, arﬁé\g@en%rﬁ%@n Q lﬂ@a&cemela@pm% een

iy Cﬁﬁ%} % ék%éll&%o%% &%m ekl goggﬂlﬁ o e?J? dlsplaxs such as

ﬁ{ecL(a]D désplayngd othe idisptaas eeqairitgant 1tlump’mm:ap kourse.aflkeese lamps

Bk arlechirmdingn s sasoal e ol ol pice. o
%ﬂi&re %/doan gﬁﬁﬁ% Bifickdrdf tamﬂ%iesm% cdI6t 1R %artl‘?hﬁﬁﬁ&s%ﬂ&% are

mer cur n gases as exhaust tubes are
typidadly hpplet orta l:heym@ewl sdllwf the disvhaggeabsnehve ivpelang0

o Sed S in bl SpRtber e 1g it 955, o duBe Ry anl inen
SRS h ORI RS %%%b& 6 Sl Rn@ et oMl ReAlBEH wﬁ&h@g@lss’rmelepe

once- piece design, viz., the faceplate and th

h?amﬂ@pépép@décm aufénﬂat@gml anp eevelaireris disclopast 1@@? &i Pat. No.
ls 2R 999 dhfh? gfés%]&v%loy% g’[ DRl vyifiPu n?lﬁ%th%)ﬁ ﬁas a once-

requi’remen I'ONS, €especla

plect b&sigQriAlhe faiembmd ﬂid.lﬁd&kplitealrél gﬁaﬂaém@ getnmp tﬁctrﬁf an
a 25 handhel d_cqonputer, and the I|ke ht - wei g
nta&raldalﬁlabOé&éRYmg Brconylvied shangel %@auquiﬁ@%of many

ALY 0 B 0, Ay
ihaumhield compussry &dothe dike dgheeicaht fat ﬂaﬁeldm:kbglﬂ aeithasieen
envel o duced in United States .Patent

Brosseih SoneRE Pt sglabes Bat Fever S tun AuGdiete Gigoq wellghickness

ey Lok veddw Y nsgal ed with the | anp envel ope after the
phosphor coating has been
For these flat panel lamp envelopes, especially the one-piece lamp envelope

produced in United States Patent No. 6,301,932, electrodes, getters and exhaust tubes
are typically sealed with the lamp envelope after the phosphor coating has been
applied. Hermetic sealing the electrodes, exhaust tubes and other components to the
lamp envelope has been proven to be a challenge. Flame sealing technology suitable
for traditional lighting devices has proven to be difficult, 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
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applied. Hernetic sealing the el ectrodes, exhaust
tubes and ot her conponents to the |[|anp envel ope has

whe@a/ogm7oven to be a chall enge. Fl ane seal i ng PCT/US2003/033418

technol ogy suitable for traditional |ighting devices
has proven to be difficult, Lf not inpossible, to be
directly used for these applrcations in the

conventi onal may First, the excessive heat 35

epnerated b rn t t
% G%g ﬁat 8&%}}0@%1%55 tﬁ%\s%s ess ﬁ‘l?.{l 1%[}%1 ?giog%}?g@sﬂble
ﬂﬁﬁ@%ﬂﬂﬁ@gl@ﬁf dbhl’[ﬁ)hbﬂﬁ tod ﬁet sefpetypically cdfx;ahmﬁi a deformed seal
geonetry requires WD 2004/ 042777 PCT/ 0034 033418 . 3
Fey éalpaeﬁ@enélﬁ affepting m@@ﬁﬁf&@éhlslfrteéﬁo gﬁé@ anq Ke é@@ﬁ&é&
ét?eﬁl%m rf'd H%e ﬂﬂf 1Ge ?és%vml @ar,lge 5116?‘ #Sl'ef(‘ Je&h@spare
on y resu

eénts to a surface typfcal tsIn a
oat esmsiiiede aimpemtea diffedesta]sietihd tpnm&faeu‘e drf@ermtt@ls involved in

overal | thlckn ss of he Ia
B s ting CosE e o S TR e BT b BB TP AP QP pEs ety and
A0 SRR &¥n High ’E’éﬁﬁ)era‘t‘lﬁéy Egfdetd dMBe pRosphor coating to a

tenperature differentials. The tenperature
thifpbminea bival @0PE wdll\eeehtlynlimh kil itrfenemaklityg layeeningdight gutput

a4 werocea Lig) Depromutctiiecieidy PR ebRBemfignbeOfihe channel
{s%%&fa?eh%s heﬁﬁaf&a Sedidd, hid§ bRACSRIGT preR@turely, fefetawith the

tenperature over Cwll greatly d|n1n|sh Its
btmospheonal the yhaﬂncwand thys losg einintanded fumationsy bidslestrode bells

life. Getter ect.ed .t 9 hi hte

B G TREEE RIS & eaR T SIS e IR LA outer
s§al.edwHERLced 884 mgatteﬁp&aﬁre&w@aﬁngmame &Ustrbyddl’t&
15 atnosphere in the channel, and thus | ose thejr

negagivels @fffe@tn@ a$ wel. Ofitatises asingdircsidiane segling t?ﬁh%ﬂlw ina

t d
Lo 4R ORI e
ngperalodated uL‘LMlyQ@afarrfgﬁn ﬂdelsbalb@ atlezs tSomyehtaral outcomes

negatively affected as O tentines, usi dj r ect
exgiRres s X HBPle R ABFLERY Ph d%{eﬂ%fa‘ﬁa SR SWHPOIPr’glF?nLaFﬂ

8?@@?&10 %P Eﬁjoig:ﬁ% uﬁg i eaxfm%&lweeﬂém Bﬁ%ﬁtﬁéé umanmty Fourth,

ated usuall'y not far from
ﬁmmaﬁseahipr@phcaimns Sherbolesitaireaicalod aromed) largen draafthy golder glass

for, ex are destroye eterjorate

oo mRge |Ssvirespikinbat oS b PidlsSlie Rifrecry geal e
BBghel ?&H%ﬁpe ‘JoaeHP glakd é}NeR)?é Sisid B cb@emtibial flafiérselling te¢hnology.
many | anp agp i cations he holes to be sealed are

ﬂFmaliyJ gy umgmﬂarhecwaeducg uawgntep dapuiiesgo pea disdamp
difficult. . i t
ittt §Ronphds ol Vhich ol Sl RORPlE, £ ©

BHYEheREbHEItGs efifyefit) ardbmplidsre seal i ng technol ogy.

Fi naI I using a burner flanme can int rodu% L H
i mpur ﬂ%p@gorp,o‘t er6tiHa gp@mea]ﬁegd of a new approach for se 1ngt e flat panel

lamps in place of the conventional direct flame sealing technology, where localized

heating can be used to effect a hermetic sealing and affixing lamp components, such
as electrode leads and 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
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di scharge channel such as hydrocarbons, which are
detrinental to the |anp brightness, brightness

waniokosarrty and lanp life. Therefore, there i SPEI/US2003/033418

genui ne need of a new approach for sealing the flat
panel 30 lanps in place of the conventional direct
flame sealing technol ogy, whete |ocalized heating can
be used to effect a hernmetic sealing and affixing | anmp

(f‘l%gp gr‘l% a&fe lﬁ%}atu? see%lgl?ﬁ %nlr gﬁ Jrrlg ﬁ%@tﬁ@? 3{71 %éo?&? glasses,

compRABNtferredod d@htglaaésﬂleﬁnébwmgbmeﬂumgﬂﬁytaﬁe 8¢ longsiein glassy
gl ass-to-glass or glass-to-netal 35 seallng Sol der
§letesafier sealipg.Jutt Wl%talé\é bethoglasgrend prystolling pheses, Bgeause of their
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6

DS TERAL i RO i Rt kg n

er seal I ng, oth g
comﬁé@hﬂts neobasethe sBeaing ot of theidevitr fivelr finitssis tebsengally

proper devitrifyi .sol der asses have nmm
m%% igaloundbe i SoRGET pORENISE B PR P erSSalgat g pveral
J\G/Julidégé@ séAl @ﬁongg‘ e byl hizgshateliQedpMiatrtd Yi Ng

| asses have a hi gher nodul us of rupture of
ab out Saldzr glaged enﬁvle thgms@ otlonglimed HieatingHo gffecita hermetic seal.

j t Vi ty eous ecursors an
Bt ota deNah b gasd g SR pREEH D A such as the
863 &i7d BBl fehd Wwereiand @ssifHonakihch astRCESRER Gubed add ¥ Periphery
the initial softening point of their vitreous

of edargerdoke mwﬂncloﬂv@rcampomrﬂeﬂo bedwiaetisally sepded. Therefore, they
evat ed tenperatures. 15
%&ﬁ 3@?&3 gtggeggﬁ egfﬁa%%%ﬂﬁe us of | ocal i zed heating to

ef f ecBegaRe aﬁrelebmcslela{np geBerated @8at darihgés ogd:raﬁs]n dtais dbgirable to
used to fill in the gaps. between a (iorrponent

Uprea losegrpagsion glass inoganudaciusgi glass spvelengsy B&f‘?%‘ﬁ%a %ﬁeﬂﬁes .

FE SR o4 S CT TSl L35 o

f@&a BegloC hhed Bde@rised foReighting Gevades)iacluding flah p@@aallarﬁygeﬁdaeapes
flat panel Iarrps. 20 Because an el ectrical

Ftoveaver, dappraver i bnepallesging &r Bid Ga suitable gold@ﬁlm fpresealing
e cture gl ass

‘ghevlgl%ﬁ 0%130%% osi Flll ca?&og}lgdgéles %%\g/tlé g a coefficient

of th mhérptesemﬁmloﬁ l{yCﬁE)ndﬁrrg 4 demnpoasgeassimid 9 -c4mpdifing a

C1lfro

solder glass preform and the component to be sealed, addresses the concerns outlined

above.

SUMMARY OF THE INVENTION

Accordingly, the present invention in a first aspect provides a component

assembly for hermetically sealing and affixing the component to a lamp envelope of a
lighting device, 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 lamp

envelope is made of a borosilicate glass having a CTE C; from 0 to 300°C in the
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0 to 300 C have been used for |ighting devices,
i ncluding flat panel |anp envel opes. However, it has

w@eanmm7tD be challenging to find the suitabl ePEDUS®N3/033418

gl ass for sealing 25 the | anp conponents with the
borosilicate | anp envel ope. Fpe present invention, by
provi di ng a conponent assenbly conprising a solder

gl ass preform and the conponent to be seal ed,

I
P PRI TOLERIHS sl i s BBEE-sclln MR St 7
BVérSSOOi?@,nﬁiCaﬁeflE@‘lﬁhg @TECQQWMOW@S@Q&‘QM@&QTC 1:I:10x10 Tocr 1
her neti cal I@é@seal ing and affi xi n‘%@t he conponent to a

hiachis capabi¢ offeroinga herngtie saaljnglefibesompongit vathyihe {amep envelope
ggﬁ';ﬁ)g S%fxeatte% tg% t?rﬁ?érgglre \tfer 1{s I?)%forg h%g %gﬁ%ﬁfg ﬁ@ gt

4SS preform enct 0sing and

por t i Ghe gfesét enveatipiieniecbad hpedprovderd methol W s€ding dnd
and affixed to the glass |a envel ope, wherein the

pHiing eamponews tq & glaglmprenyelops BE pping &teéogrpgggntwaﬁﬁm@y of
Wﬁg% %%%o to 300C in the WD 2004/ 042777
i} 418 5 5 range of 30-45x10-7 Cl1 and the
sol dePrgftrably, Ihasoldeﬂagﬁssrp&eﬁ;)e:alin tig confpbaentagsepdinbdf th present

over .500 a fter- sea from.O to 30
sn?%ggowe o B P B 150925 ol OnsiHEg beghaly o2 B,05

fo@ﬁPm Z%d‘ﬁﬁﬁ%hf&nﬁﬁ@bh@%nﬁfor%ﬁ) RARALE BEford-tdhlih P Softening

' anp envel ope upon being heated t a tenperature over
poimt tnethe rsmgs efiF5(RG0R ET, e nftergsepbng CTE Thefrgm €32 300°C in the range
invention in a second aspect provides a method of

§E%I¥I4%10an@ anda devifndyy ewRpaHEn { s the rnge 9583¢-4pfy C. More
gfé\fﬁjaﬂ eth@éolﬁ?ﬂ %955 3 eflg E‘{éectahltp?e Sg?é )élrb%g £hB Present

resen I nven as S
prvehiemisiformddefran apolienglasssoanisting aserttially ryeweight percentage

t f f devitrifyi I I
EErE PP SRR B b B A BRAES, £t o 1-
SONG AT B HHPFRIY, 01796 8£PBO, m\rs%gaf&@g&gf $5-85A) :1tY and
softening 15 pointin the range of 00C, an

hiting a befoké-sglif EofERindg jpointlintte BOGEOT 750+ HY° Capigéeratdy 600-

32-40x10-7C-1 d d f Td
P& B A sRD ST e Bom PP T iHhe pinge 865 e el

7 r

e L R
GSGEN k@tﬂam @3y-70eP@ht percentage on an oxi de basis
cal cul at ed r om the batch, of. 0-2%of A1203, 15-25%
of B2@®cording to one preferred embodiment of the present 1nvent10n 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 intermediate lead wire, and the intermediate lead wire is hermetically
sealed with a'solder glass bead.

According to another preferred embodiment of the present invention, the
component to be hermetically sealed and affixed to the glass envelope is a glass
tubulation having a similar CTE to the glass envelope. The tubulation may be an

exhaust tube of the glass envelope. Alternatively, according to one embodiment of

the present invention, beaded electrode lead wire can be placed inside the tubulation,
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20 5% of CuQ, 0-5% of Fe203, 0-7% of PbQO, 10-16% of
Si 02 and 55-65% ZnO, and having a before-sealing

wa@odotem7ny point in the range of 550- 700C, pr ePET/abi0y3/033418

600- 650C, an after-sealing CTE C2 fromO to 300C in
t he range of 32-40x10"7C 1, referably 34-38x10"7C 1
and a devitrifying tenperature Td in the range of 630-
750C, preferably 650-700C. 25 According to one

e ﬁﬁﬂ“ﬁ?y BHES; BNRRE QY
g%ﬁ%%% ﬁ? to E%?F”BF?§ sea?ggﬂgnd a%flxegaggon?Pdﬂw
bbaks envel ope is a beaded el ectrode | ead wire.

o o R P s S M RSB Lo e
Réﬁb%t hﬁéﬁb%iltﬁht Sret@Bthvéhtich has NBhPElE&RABLY by SL&dpRBle of

a sol der ass bead. 30 Accordi ng to anot her
p@@&@gﬁb@h@mf)%e igkass ewvfelapedhypugh aviich the epmpenent istie be sealed
coggignent to be hernetically sealed and affixed to the

veI ope is a glass tabulation having a simlar

CTE t tn bieprafeass eﬁﬂw@ﬂnmeof the @résamuhadnition, theyolder @éss preform
exhaust tube of the_glass envel ope. Alternatively,

hacbers- ﬁ@p lenchrec ko grtegrpied ppiteEetnd FnydisteinR) has a

S LA S5 B SRR AL e

whinpbneny 3o bé wedldieandrafitedng, the:himﬁ anvalope,laad o thiac a fegdr cross-

betweenthet bul ati gn ad In one )
AT oaff%%%ﬁleqx Shet & s inseEed ierand frgived by
i m of the conponent assembly of the present

I nvention has a shape receivable by or capabl e of

c ov er iﬂydleatm@ tho seldaf glasu;eprgﬂoaasn thevenpoeertt Iamu@)ﬂw ofithe present

IOt B izt mefectos Rl sed et G b Eiodfiati% te

shkéetvelipasan B effetdd inhashon RABA SF BRe Wifhet &HuSing substantial
consisting of two integrated parts Pl and P2, erein

mmpeaziure inerpeselte thedinsentdamp aengathus potentis dgfopmatieriof the lamp

teg& Gﬂép aﬁé g %ed‘l??]!losggg]{ coﬂﬁﬂ%s\/\'%ét&gs él%h\?eel cg%geg E!r%gl'if&iéigd

Tas pﬁesélﬁﬁ@ﬁlhuslﬁ M&le&l@cimtabﬂalfoﬁseaﬁng:ﬂaqhhd lahp envelopes that
covering the hole when Pl is inser [

ed d..
RESCengiERe tyhigh fsmpsitees ad 1os &t@%tr%%@%gﬁg@? Qzﬂhgg dechnology
RAGTOP EE%%J&, Fh Ex&HPRHR R 'f)tanéslérﬁﬂ@h‘yel%es Lhih ﬁfo@ﬁﬁ?koating 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
intended to provide an overview or framework to understanding the nature and
character of the invention as it is claimed.

The accompanying drawings are included to provide a further understanding

of the invention, and are incorporated in and constitute a part of this specification.
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invention in a localized manner, a hernetic sealing
bet ween the conponent and the gl ass envel ope can be

w@bdoaos@7 i n a short period of tine w thout carGI/I§2003/033418

substantial 20 tenperature increase to the adjacent
| anp area, thus potenti al deﬂprnation of the lanmp
envel ope, destruction of the phosphor coatings,
getters and el ectrodes are avoi ded. The present

i nvention is Bm]b@ﬁs@m»ﬁ@w@b*rﬁgﬁgﬁmd}gg flat
panel |anp envel opes a are sensitirve to high

t enpe athe rreeonzpradyingrdrasiingty t radi ti onal flame sealing
techn gy. cannot .be used,. for.exa e, flat el. .
| BHGe! iy SBRe Brusitend gistt ngr brekedeend e wire
anRidtiag of b bekPlead\diihic@MeHd AnBahhREn&lide BV aRtiagas of

the invention will be set forth in the detailed
Bermeticplly waledisplder glassihoad;, and in part will be readily
appar t killed ..in.the art fromthe

descr I%[?){}I %&r)ls aograg(?rg%%cgﬁf)szse%ec%?/nag) trvée ct (I)ti:ell BEPRRERG 455eumkly 9f the

pesétf $oventies corhpridifiea Beadel eRcaodLlehd vire And B doldbRglA%s preform
ger,eof, as well as the appended drawings. 30 It Is to

2Ving agpdemy thaps sreetvable by as Gapable ofesrvpmng de bels qftthalamp
. ! g S o
B\ dpa ol Wl SSLAbLAE 16 Kl iAol BF an nos
i nt enf#@. 3 & gchematic @nsseseetiviat wiesw of & amepudekt dssembly of the
DIOEH T S R i B Loaleleab A A1 Ao Paghissgucrorm
it ol dHel g edhub RrdRRYALG Ainfedf e artgry@%av%mmw{ beiRg Shaller

the invention, and are incorporated i'n and constitute
andpeeeivaile byihs hopethirduigbarhiomthe\Nssepdtin 104 bE EFaled and affixed, P,

A R R R0 LA s M

gehemti c cross-sectional view of a beaded el ectrode
lead Wwre consisting of an outer |ead, an inner |ead
and aHIGnd Bravshemetic (ressasenBenah yieay ofpesannoinent| assenzily péthe

gr%gegﬁ ﬁm%hﬁgnc‘ ccgﬁ}?rgxlmegkg L Lo rarhpé a gol?&@%%f%{f}o/n% PaYiﬁ% a shape

ross-section a conponén
reeiseble biyy emablzrofcongidgsheapole deadeaspehedspotieodstashich the
W re 1ar1d absol dgr Ia%ss preform having a uniform
ayiephlys tabs seple aeg Pedapabl e of covering the hole of
the | pI@, 5 fsravs%haﬁ%;é Agzls%%gﬁmu Glewt ﬁgd n(%)?rlﬁ%ﬂpﬁtyaséeﬁlﬁly oPfhe

seal ed and affi xed IS a sc
pressy insveotidroerahprisirgya wbulation apda eoltlerng sw pidfyrno fvithracone-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
assembly is to be sealed and affixed, wherein a beaded lead wire is inserted and
placed into the tubulation;

FIG. 7 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
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15 present invention conprising a beaded el ectrode
lead wire and a solder glass preform with a one-step

W@ ReoO2I7E having two integrated parts P} and PR2T/US¥0051033418

Pj being smaller and receivable by the hol e through
whi ch the assenbly is to be sgal ed and affixed, P2

bei ng | arger and capabl e of covering the hole when P,
is inserted into and received by the hole; 20 FIG 4

Ibg the Balb @Bl dtewhich $ife HEGHBIO Ado BE W@ bnPaFiRER %%Ing larger
ienblf of the resent invention conprisin

Giraples cawering éh@]éml‘@lna%zss pqsgﬁ@ilmmurg@mdwapehole
le of th
e A B el EERAN R iod RSELL BB E RPE0 e

seal ed and affixed; FIG 5 is a schematic
Cross-secti naI VI ew of a co onent assenbl of the

25 present ¥ 32 DESE QF THEJNMENHOMJ a

| d
20l dorcplesange oL 8805753 Sngth oLt 0
asse¢mbbceinizibing (i) by eIehmclabllamptdmm}mgbnty\mcb Bs mheleaﬁcﬁﬁllédch/wue

wihyliBiod i 85 ks e SrlearatathraionEss lmsenelipe: sndin o
a6lder @ERIP¢GHrRY OhBEhRIBcally] $alel 2hd afixe§ Ek‘ﬁﬁ@tlérgp elhvelope, the

cross-sectional view of a conponent asse
somperenthecomey entrieinrat empfunsiionpl part obithl dmp ammmpea

sol der ref orm havi n e vabl e b
capab IAs gfe? %SDSR Suor ﬁghﬁ‘ll’ﬂlgtlﬁ Scfgaéln%PP %%%trqc%ﬁ.&a aust tubes,
tultt othghlaitdpi Dmpbhents ﬁlﬁeﬁﬂifgﬂaﬁell 18mp @nRore @ép%glaﬁff‘ @hose which a
af fi xed, wherein a beaded |lead wire i's inserted and
%ﬁ@@@f Goating hasdeen Boplindi terhas prayento be a shallgheerafore simpler
39 f. nt S f the
BTSSR AL O BnRuPOTRANGRD BRI A e o,
teltoditiophbfanpseafing mettiodcan be rasnﬁinﬁmly Sbdduet Hérgnelid bdMihg a

d d P2 P1 b |
bfied ol i A abgh Fatod o7 m@%@gzﬁb@a&ﬁméé‘%%
BWeldiR, MRkt mliﬁ@re%qrﬁfa&an@d sniﬂwébp ge %%9 l%ﬁlar

and affixed, P2 bein ar ger tapa

falslioh (ha%pmiw@ntm dlﬁﬁquhsé mb‘eninposmbleatmdlse m:bermedc b@alitng éor flat
wher.ei.n e dlead wire is ipserted an

pitcE el eliSihat, REGIF: 255 meviar ctprodhisiom i perel b

a'ﬂdEldeMMéeQ&éb@bsE@ in URRePSHaRQ ?ﬁteﬁf Nbhe3 @I esentye | n%ﬁn%/j

|nvent|on ‘conponent assenbly" neans an asse
eisione rprfr@ced in agpotdpecet witlc s maihpd fetyone one-piscedesis, viz.,

e erS&YtJ AGn ﬁ&%pﬂfté' St 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
electrodes, getters and exhaust tubulation. The holes on the glass lamp envelopes for
applying phosphor coating as well as for sealing and affixing the electrodes and
exhaust tubulations, are typically larger than the solder glass bead of a beaded lead
wire. It has been proven that the hermetic sealing of electrodes and exhaust
tubulation to this one-piece glass lamp envelope is particularly difficult without
deforming the lamp body, destroying or otherwise negatively affecting the crucial

components of the lamp, including the getters and the electrode components, the
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tubul ation, and the like, to be sealed and affixed to
a glass lanp envelope, and (ii) a solder glass

w@e@iou2177 Once hernetically seal ed and af fi xedP€DUBS1063/033418

| anp envel ope, the conponent becones a structural and
functional part of the I anp vaelope. 15 As descri bed
supra, hernetic sealing of el'ectrode | eads, getters,
exhaust tubes, and other |anp conponents to a fl at

j ...
D R D R By very sepsitive
o ehpetaurgevedr@0°@. si npl er | anp envel ope design, such

as an_j ncandescent | a and a tubul ar fl uorescent
| anp, E S P s %dg’@ég oAty M@m@%ﬂa ri\gpch, low-
F%%’%h%’ﬂis‘séé s_u@fé?s ﬁo%siﬁﬁﬁfgglta%gse R&Rl Bl u&dll lgﬁsﬁ?ﬁﬂicaﬁom&

ead wre as | ustrate 1 or an exh
t ubul dhe presem inteatogs de=loped vakwpempdov\assemtiy corhprising a

0 detai |l ed ra, direct flane aling.in a
e TefBim G e sOBRSHEDt IsuSTep i et Pl 15 lamp
ERRISR. DR, cohPobksif assenibBf dfathé re8@RlinvedtibPEar beddonviratgly
| anp applications. Recently, a new nethod of producin

et fop beraletic sepling 0¥ e boyssilisats ghase tenap s@eb&vemith:nphmphcm eady
6,301,932, The | 2
st ong el gl erimueny SR tp BRI 08 pnd exhaust

I'n accor

aibRidioas ® e ddniienvelope, by tisgr Toadlepl Ab&ingtirebi2d mainly to the
backpl ate of the lanp are forned into once piece
soldergdasigreforreonyol ut ed di scharge channel inside. For

A N O R e s
o T
@3%1&25 %ﬁﬁaﬂgggé‘gﬁiﬁ%@&aﬁ ngegg?%wmﬁgﬁms %%régwwgglass

ik @fthint LREmbBG RS bH@HEB /B, §X REMST o1 RPUARY6:AAShod of
are typically larger than the sol der glass bead of a

besaitiengof diaclosediin hes¢ teférasceb edtherploomot meetitht stringent heating

h ti L. i f. el ect . exhaust tubul ati .
S R S e L R
ghddpheriddating ke appleddobrid\gottfBen b AEndRAEal HESE the Yédisred
or otherw se negatively affecting the crucial 35

seslipe werditons Inghoasingdhe right soklen giaﬁvnﬁ)r geextain gpplipatipnanany
: . J
e N L

pattatolbe staledent bt seldenglesseuring the (bpgﬁhié)lﬁﬁ)lhempm}mT range of the
sensitive t epper at ure _ov. 600C. ectrjcal | anps

St icrtip Shoudd matGh e, (&S T et shied Potbe 128 1886 hoecond,
&ﬁ%@g%@ﬁg 5f1d hﬁ%sst%%e%eﬁpa A% MO H6RLEuIbBESEPatible

have en used ['anp appl 1 cations.
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
the solder glass to be locally heated at an adequate rate is also a concern when special
heating source, such as infrared radiation, is used. Not all solder glass have the same
absorbing ability of infrared radiation.

The component assembly of the present invention comprises the component,
such as the electrode lead wire, to be sealed with the lamp envelope and a solder glass
perform enclosing and bonded to the portion of the component to be hermetically

sealed and affixed to the glass lamp envelope. The lamp component assembly is
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The present inventors devel oped a new conponent
assenbly conprising a 10 sol der glass preformand the

wo aomp/oeomponent to be seal ed and affi xed to theCT/ERI®03/033418

envel ope. The conponent assenbly of the present

i nvention can be convenientlyy used for hernetic
sealing of a borosilicate glass | anp envel ope with
phosphor already applied thereto and affixing |anp

BANBARAP kit dr Paﬂin}ﬁ&ﬁfélo'p@sjﬁiaﬂ@@ﬂbdﬁbﬁﬁca% gla@q{hafﬂfgta CTE C;
tabulations to t ; np envel ope, by using |ocalized

inethe irange Of Be OB tD &N IHOWQYGI, litesho8ldshe! mdégd tgata;hs lamp component

ref Ide Ia s h been in use to re
Eiyt iy JFe Eling ptfiog 3 Bhe R L Rt 4t 01 el fgr lamp
es EQ&m%é@[ﬂEr&l’t H@é i 1adE STHRALERE pAeSm enclosmg the
4 23 , 704 127,27&, %5 176 and 3, 058 834 al
@msmr@ste@ hectealed hay aausagtec«smmgi@m A5 itf the rjrge mf@igmggf’c 1

BB e SRS 58 B b B v v
Qéf@f‘el_@gﬁﬁig sdftehiRSRitgf.erences either do not neet the
stringent heating conditions as r equired by a

f I uor ebeeaiderfglass opdmerelin @hmcgedanemmth dxyecicatl Inyetive can
ﬁ% %%Bier QFJO 2)8&31 goaljie% l%i‘agls nlgg%létg_, 13% s?lggg élgs%a ﬁo }rz]lgggusns%ﬁder g{ass

mamdams gassy stae &R0 08inEGedlbE Tt BéfbresRhHERY sdflediS th@perdture 7,
certain appllcatlon many technical factors need be

dadierisplnesefening feamneriire s aye s&bs@am@ﬂjlé thssemethgeaugT there is
9 UPISJ%@ cﬁ%g@%ﬁﬁlﬁ %H?: sgﬁfrﬁﬁg Lu?(ijse% gg gﬂ)%e%o }ﬂ) e\f?%1 %Sd%wtnfymg

I Ng t Oper I Ona I’rpera range 0
mhqhs}rl gttt undergbes phakerchhgdes avieast paftMlyGﬁEng itef softeninp ahsé

I d t be t I . d he conpositions of
FABRS Biotess, GoWEng PR R gt Loy SRS Thiss. Hisrefore,
e ARl idlifs sSaht bR iéeltaﬂl?e rhegl e ffylhg Solg&t g?gs 19111%?1& than

when heated to the sealing tenperature
its lgﬁforemdhmgemfernng tempdratwiee. ﬂ@igmelﬂass of Whethelr’nhq soldeglass is

Third, t | i f, 30 t

Ve o e e i api e tereeg e b BebiBE i
SR -RRIREd Sftenih® MrhPatsRUT,GR ordey ﬁheﬁ&t hRbs@h&shetic sealing
radiation, is used. Not all solder glass have the sane

bebwetbing damp pomnpapest andrihe é@ﬁmenvahapat ilgpicalith evhso rpisminfying
%gcﬁeg rass %sﬁ.{seéﬁg S ﬁ’lreﬁgc? ﬂ)t a {eﬁaé%{]a §§b1§ n‘gsr cﬁeveaglﬁl{rl‘%tegg)erature Ta
ineaderdo wbtain 4 heod amdueibkedeape and a sol der glass 35

perform encI Qsi ng and bonded to theEgGertl on of the
corrp iR Ctresﬂé@t%%lﬁwwelam havdegp 64 Eahdinghd anee fiom 3Gre

R S O s

present invention consists essentially of a devitrifying B,03-SiO,-PbO-ZnO solder

glass containing CuO and/or Fe,O3, having a before-sealing softening point Ty 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. More
preferably, the solder glass of the preform of the component assembly of the present
invention consists essentially, expressed in terms of weight percentage on an oxide
basis calculated from the batch material, of: 0-2% of Al,Os3, 15-25% of By03, 1-5% of
CuO, 0-5% of Fe,03, 0-7% of PbO, 10-16% of SiO, and 55-65% ZnO, and has a



10

15

20

25

30

35

5 particularly suitable for |anp envel opes nmade of
borosilicate glass having a CTE C in the range of

waeM4sxd707 7C'1. However, it should be noted thedT/URH03/033418

| anp conponent assenbly and the sealing nmethod of the
present invention are applicaple for |anp envel opes
having a different glass co sition. The sol der
preforn1enc|osing the conponent to be seal ed has an

LR R R gy o

@s%ﬁceﬁq hRerase AIBPETB Y TRnPY & 300°F infikd @hge 6£38-4Me 07°C”
sof t eni ng poi nt T The sol der glass of the preformi n

m&mbmaéé 8ud @ 17 Ct'remnd prcbsmmfymgwmptera@ne dathe ringeaif0he750°C,

wrkraRtesTapE. Thead el sroutfiatent i with fgpbstrec
Q%sﬁ t@ﬁ%ﬁg)?envkltogeéa Pé'o%xs fh@&lo@ff)f @RisHlef %Q&e&%‘ﬁeﬁted

ter- teni ng~t enper at ur r' are
mwsm@amitmb bovehits ck:am&fyiw]@erahheaﬂd cemposttiquirasepatibility

FERGToRDS R i 75 D CroEIoRE PRt LR Gt gt sea
GrRBEemhe @bmipBAGH tdPBd dehRl ladd By $188 1518 caed4 RN S'lﬁ'pﬁﬁﬁgly, these

sealing process, resulting crystalline phases in the

sldagigtesbesdiaae syirptmis&arctnbsabimeability ehigh make theal suigble

f.t trif | d
B Qpf GTBFRRNR Soe ine Rl i BE R oot tent ng
te ”'peA&{oﬁflﬁmeg Begapldloe g B@)frosi\ﬂi@té'lgésstfbﬁth& @lhe én@ll(i}fzs

is vitreous or_devitrifying, the sealing tenperature
eaRsistsot, erpsesserbindprgsct W%lﬁ percgntage ply pR 0Xidg psigcalculated from

%gfbgﬁplnqgeﬁaqg% 48 4 g il'§ 4d/n% Tr9°/t faﬁ& 539, ﬂ]g%i and has a

IC sea onent

Caﬂmfapy@kﬁmelymma%ﬂd ]yﬁommeu@ 3@Oetev1 trifying sol der
gl ass |s used, it is heated to a tenperature above its
devi t i gup evepadiners oA themsestat ingentipnothg spmpeneth tapsisegled to the

EAE R B O LG Fofionis
dibotidde 1€adlwira Phefesulteddosmpodeait agdeﬂﬂﬂy ofthtdvelepd efierassenfbly to

t he conpone t ass nbl y of t he ent vent| on
boiraledits ﬂ&&r,]@ﬁtqng? PEF- of e&ﬁ%\ﬁ%&?@"ﬁ&’ of a typical electrode lead

%Q %or%s@%n E’l‘%@r@d@%%ﬁﬂhg ﬁévwéll i88SheRRALA] YNG4 naN e/ P I This

03, having a oreé-sealing softeni'ng point TS i
leblcé“&@ haatigee pdrts58 SratdoCnicknl afitrdeadsioakcomgci@REwh pf)W@lm

to 300 t h 2- 40x1 0"7
Shubie, AR Ry p i BRrea 48 T e o s et The
erﬁledﬁteeeﬁlﬁgsa&{ Mad 158 }&ﬁh&ﬁranglseeﬂéd B} a kil @k vead hen

t he conponent assenbl the present invention

swnbed by ﬂ@gg@mfacémrby ¥@ﬁ5@ cambe mpadasofgf OW@P(Q lha clear soda
B0 BRI S g g@ﬁe&oﬁe%ﬁ{gihz%@%é: SR g0 7o fom
do%PC.

In conventional lighting devices, such as incandescent lamps and simple
tubular fluorescent lamps, the glass bead enclosing the intermediate tungsten lead is
directly sealed to the glass lamp envelope using, for example, flame sealing
technology. However, for reasons enumerated supra, this technology is not directly
applicable for flat panel lamps, especially those having phosphor coatings applied

thereto before sealing of the electrode wires. In the present invention, flame sealing is
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35 CuQ, 0-5% of Fe203, 0-7% of PbO 10-16% of Si02 and
55-65% ZnO, and has a WD 2004/ 042777 PCT/ US2003/ 033418

wda 2008/037Dr e- seal i ng softening tenperature TS POT/URM03/033418

range from 550- 700C, preferably 600- 650C, an
after-sealing CTE C2 from O t§ 300C in the range of
32-40x10-7C'1, preferably 34-38x10-C-1 and a
devitrifying tenperature in the range of 630-750C,

Rb ﬁr@%ﬁﬁhﬁr@@@ﬂ Z%F r‘tlgétlg)?ﬁpoi@h%ﬁerﬂll)lz 58 ?la?ﬂi}:ﬁﬂéf ﬁm% eg{;aope

match with the subs | ass of t envel
Vbe é@idetrglaasmefpm omdgs;:s efd bm;isgo ithbetread IO§§1§ bm@d dh@éztoéd lead

i SR O S AT
ﬁinﬁﬁ)ﬁat@tfe Tshﬁldl/@'melelm/(ﬁvﬁﬁ%qﬂgi‘fd%ﬁﬁe‘iatﬁﬂ&&vﬁdﬁfarﬂeﬂﬂnﬂﬁngﬁsolder

hernetic seal between the conponent to be seal ed and

glaes lg§|vﬁ@<§ 2 herpetiargeliegeetwen the seidagglpss nrpforn and gledisss bead
v\# &V e?m%&ﬁi%q xglfré A %c Hs %Q?)n?dlﬁgpéth}e beaded
I ch n% oC

em sul ta can ate o

hleaﬁeregewsW[rg andtheabEIég glaﬁ;l Iﬁgfoﬁm ih Fl@e%‘ompb&lepﬁ assefmbly of the
non-limtin exanpl e of the orosilicate gl ass 1o0r th
gresey iRYFRLPD pees 1ob ARvedp $e af strenganddicaneticas tas Frglcgfobtained

RN <BEHE BRI OThé BoitihBeRe el balffolbAThd e
baa@ea leaddvibe E@f@ﬂdaﬁmnganﬂeéthma be@kEowsf and piscontimmue|
10- 0 to.300 I.n one.enbo nt _of e )
e Pvling Pt e Sk e R tog R d Siead Of erlpad wire o
& Qer%@%ﬁtehﬁ%o%\ﬂ&h@ﬂﬁ dbﬂints%arﬁ‘%gﬁﬁfggﬁbce@§ﬁﬁﬂm the [éfad ere
the present invention is an electr lead W re.

a@iathlletemtr@dwpﬁfﬂém therstoewill gotingovierabeutbacatsd oxﬁ/theéaondlng, thus a

0 al env The
BRSBE Sl P e B3RS Ko b AP SR BN PR ink o gty
fveldetd 98 theert] @ah¢ Reer ditlH ldadgindevddeBfoukb tietvenSe the Bdohy
illustrated in FIG_ 1. This lead wre has three

paelape befare seting dhaheated le_ecb pspmpbbae thelmpsmyeleps-on
W' th Fg&eﬁ 11%@&3@%(&1@&13?5%{)”@@&%@? 1Ll n&lgﬁ%ggf#%%n§%ent

aninner nic ungs
asstmblyemdxr@mmtglmlmﬂmelbcﬁaﬂe 1&ad \81rds1 emdm boldexiglass pecdbred 19

a .sold | ass bead when su t he
HiBe e pre CSEHNYRPHER H sk p ﬁ%\ﬂ% thet elpislesd Ly over the

ﬁlt@rh{%afate?'@lﬁgsteﬂ rRad 15’ of B2 'b'eédéﬁte@ecglloaé ?eafi irdi ?'Bgﬁdeﬁrio the solder

sealin having a CTE of about 36.0x|I0-C-1 from
gleepreROm 19. cbsnwmeuapmblatadgﬁwuhwgdmg\hebmn 13 anéh 19 snay be

PERBR S0 s RB 300 nBufmglelRe PhicaeHEh R B, As

113G sit€ th 1hePBlours, the solder glass preform in this embodiment has a uniform
shape receivable by or capable of covering the hole of the lamp envelope through
which the assembly is to be sealed to the lamp envelope. Before sealing of the
assembly to the glass envelope, getters are placed into the discharge channel of the
lamp envelope and an electrode bell is welded onto the lower end of the inner lead
wire 13. Subsequently, the electrode and inner lead wire 13 are inserted into the
discharge channel through the hole, and the solder glass preform 19 is placed into and
received by the hole or placed atop to cover the hole. Preferably, the top plan view of
the solder glass preform should take the same form of the hole so that it can be

received by the hole, and a size substantially the same of the hole so that no



10

15

20

25

30

35

directly sealed to the glass | anp envel ope using, for
exanple, flame sealing technol ogy. However, for

w0 e@goms7enuner at ed supra, this technol ogy i s POL/US2003/033418

directly applicable for flat panel |anps, especially
those having phosphor coatingg applied 35 thereto
before sealing of the electrode wires. In the present
invention, flanme sealing is WO 2004/ 042777

Bgﬁfagﬁgloéb%/ rOdathd %etvx;egn theiB1dep ?E@i pfe?&ﬂi a[n%%eﬁﬁﬁer? QatHeNdle.

t he conponent assenbly to a panel |amp envel ope.
Fﬁreexgtmmﬁeandgfoaﬂs: mmifsg pﬁﬂhﬁ‘u’atume@ﬂanmhdmﬁmmlms cheular, the

f t h beade | ect rode 0 n
R8s BB e afofe S Ey infE o e sl porm may
Bfel £0Fdrgek SRR EhA1E, S0 kBat tRAEH10 Ca®¥@Eovetdd when the perform is
devitrifying terrperature when a devitrifying sol de

Blegedsatpp.” Adisglocalized hagtineds gnmhqdrtg theegoldes glashpresung end the
9319&?%@% %P ea?% i tgﬁﬁeerg%uges%% 2? béﬁm%_ﬁ athgg s%istlé}lg&é %ﬂlperature

nt e
bet\weanethrerdied cffetted horoskahd hald. Wi re and t he solder

| [ nbl f th
N (e %}%Qﬁtﬁ%@ég%f gt shendsicst pomythesqomponent
D_EABL & tﬁé hﬁ‘&l g&ﬁ%ﬁeﬁ&?‘gﬂt R@Jd'é& e H%resﬁﬁld do¥er glass

procedure. |ng e so | ass
preédror. ninghid ﬂ'gmee tfb’@ahs ebdHtovérithe imﬁrmleélatededd Hyis bonded to a

. d di ti A 15
S s A o AL PR D SHHSE Jhe 0ac Trpisvatre
addisther t%élﬂtegfatéd%rtk PRenAVPL Bavify dBfer&k %ﬁisﬂs&)ﬁbﬁﬁtmieﬁwnh

conveni ent for down-stream sealing process in tha
Pehl@gwhm PrafRd advaetaeﬁexsbfr@d @sheped afwicsizetrecadvablapy thehote

sea hg‘glﬁ%%éhefbeea S%I ISIJ—_;? ai%f{ear%le# dsn’@} Sgr i ﬁ‘ﬂ)e of P,

e @r ahblildbe cﬂhbéénls&bl’ﬂfﬁay Wh&&ﬁPﬂﬁdn@lﬂte& o achodd, A,Ren cover
i.nner. nickel lead, inserted through the hole of t he

{hgrmsriphery of S1edinle. pBG Beis g s femed d#REibe beadedipad wire solder

t I
GERIE 49y IR 045 0 g D i 2
ﬁ]ssmmstep smunqmre of Fig>.3 I’eé‘mée dr pleeeits daanbdeatknt dfeha¢ieeteode
o et i R i Bl merip By gtine e el Brossbelas amore
Pré8ise 5difing loPHRy dIRGaE RilleWR8R RN Itlf@ﬁjolé- earPfe dARVE faﬂ%gs been

el ectrode lead wre is bonded to the sol der 25 glass
foued thanofBcentxs seaimgof &mdwbwa'e,edhmh han tbadiangwhet theen

GoRete B s PR PR IGR Y Riochind P it 1S e Sfor

bloksikbkated in this figure, the solder gl ass preform
I'n this enbodi ment has_ a uniform shape receivabl e by
or capa¥iothesembedisranhef thp pregentdnmtiphahe gempensnttodisescaled

%vﬂﬁqﬂeg@ass envelope in the component assembly is a borosilicate glass tubulation
having a CTE C; in the range of C=10x1077 °C™. FIGS. 4 and 5 illustrate the cross-
sectional view of this embodiment, where 23 represents the cross-sectional view of
the glass tubulation. This tubulation may serve as an exhaust tubulation of the lamp
envelope. Likewise, two designs of the solder glass preform for this embodiment
have been contemplated and illustrated in FIGS. 4 and 5, respectively. The solder
glass preform 19 in FIG. 4 has a uniform shape and size receivable by or capable of

covering the hole of the glass envelope through which the tubulation is to be sealed
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whi ch the assenbly is to be sealed to the |anp
envel ope. Before sealing of the 30 assenbly to the

w@b@gm®4mvel ope, getters are placed into the dPET/NS20g®033418

channel of the |anp envel ope and an el ectrode bell is
wel ded onto the | ower end of,the inner lead wre 13.
Subsequently, the electrode and inner lead wire 13 are
inserted into the discharge channel through the hole,
Gl § hRS R6RLsteptiPuitd
ar%ggﬁ%@d%%e%gﬁep%ﬁ%?ﬂ&ﬁqg%? atop to co;S/ef?1 the hol e.
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qn{b%glg{qé?gs ott*eelgm dg%e%i@v%@}?@ﬁ@iq%{hgrc@m%gnél &5 %glbula%lon é]ompared
<}e§ | FHIG, Qhﬁle%ﬁ&@tegfstrﬁé’fﬁrer@H(ﬁg rbiiks B0pr¥€nts the
004 777 PCT] US2003/ 033418 13 5 substantial gap
m@\mm dfghevabulatine vt rdmectgtb deshqle @ﬁl@phmadmlrpgethp perding

of the exa le and far th ur.
RGeS AR F ol FlesSeR e T o s e R B GRE Seflye of the
tES186dn EHndeSachie@t®r Whife tBEMMNIH0R G0/ 5(ea¢e)d| tb figd lamdlenvelope is
O, the solder glass performmy have a si ze | ar
anirechaush gatrwdstion, ééﬁ usnalf yenledrio pscrag#ie heleciha gﬁles for

,:)4 I A .
i et
tlé@ %Hielliargé a};;?@mels ﬂi&}fbﬂﬁc&dd& Rad wiespead ﬂtetﬂxhalmbmbesh al ]aermetically

ef ore-seal ing softening tenperature. T,s, a her
solafl, the Clmel s waualed (Rt HOFUSt tpdatoy, ofyey ?ﬁ:‘f lélgft gas
t
SR 5B RBR S ol D s o
athenireatngmeansio ax’tbmlh 4 Gaal dichergaiainm sefop,deithoyl eansing

ef or, In this figu t he ss bead 17 oyer t
Phiesial et shubopit] Sassngate B T oblopeiniete
ShEhe B Rdkionth f&ﬂlef‘ﬁ@m&h@é‘s%elﬁlaﬂ’]@ 18thp U6pbgentsithen the solder
one-step structure consists of two integrated Ioarts

Bhssgmefonn, flame seplidg.fwheneare is esersised cen Ha asedstp sellapge the

e n,R1.. Pl adv t o) h
?‘?’?%S%F‘g%e‘i" B G BRI 1ol Svefd, RO Mling
ét1§o tisedbR eearedlyapgliaf toithe glassTéIﬁleBipZ @erend shape
however, shoul d be chosen such that when,_ Pl

| ns er T%mibhkaﬁotli’rﬁéluﬁ{ﬂt@ infAGH A apd papapnbe visd f?feﬁe?]b?%e"}ry
Ect%;big t{; laJ: leﬁ\felg gﬂe ?dcﬁ)ﬁ(ﬁ{af{d' eéilgs?':eﬁglg aﬁ’E%aﬂ?t tubulation.

vv| re- s ass pr m asse
FIGS [ ﬁ&le’hﬂlumme rsthenmncmnqha cfmks-m:ttohel dess gﬁm@fdeﬁlg@ of

R PTR GDBRENS o P asieals dess et e el
%\‘e diod SR AL PelbOEodR AR WiRs. | PIREHYoe HUE | 'F‘IG v 'ﬂ@m%ngﬁés' d\lder

rocess, thus a nore precise sealln of the electrode
glassprefonndeatringa bhesthp Feuatang abe rqnfeﬁegts@cpre&trech arabedigent in

the present invention. Compared to the FIG. 6 design, the one-step structure of FIG.

7 reduces or prevents the movement of the tubulation 23 with respect to the periphery
of the hole through which the tubulation is to be sealed during the process of sealing,
thus a more precise sealing of the tubulation can be achieved.

In the component assemblies illustrated in FIGS. 6 and 7, a beaded electrode
lead wire is inserted into the tubulation to be sealed to the glass lamp envelope before
the sealing of the tubulation. The glass bead 17 may have already been hermetically
sealed to the tubulgtion 23 by, for example, flame sealing process, prior to the sealing
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25 found that off-center sealing of the |lead wre,
whi ch can take place when the enbodinment of FIG 2 is

waged/o421ay | ead to cracking of the glass envel PEEUS2003/033418

and/ or gross |leak. In another enbodi nent of the
present invention, the conponent to be sealed wth
the gl ass envel ope in the coﬁonent assenbly is a
borosilicate glass tabulation 30 having a CTE C3 in

11 4 i
Yitfe LRRBEoGuo fib ST R o obp i @B, MR of he
Beapsdsestcletlbrl WwiOBObRdd Wil the inéhwlation 28Hehghrtsally sealed
tabul ation. This tubulation nay serve as a ‘Wgaust
todbriglass lamponvelpee. | Anglteraiyelve bepdageslpemde fag Wire may be
ig?%‘gegﬁﬁ%ﬁ%e Eﬁbﬁlaﬁf% d¢ Rw@bﬁ'tsash&fngﬁg gé%{r]lg rtlileltr |eBween before the

ave been conte trated In
tab@stior isdretmEticatle sepbat tovthd glass'l]lampsamlvellepe 35ftgd sesking the
t%ef orm 1 n FIG

f d si
larioals &a;mwnvelap@sb}?io%ﬂ?% s o GO B RO s Hpend

], %@ﬁn&ﬂ:\’s% W Gdaatiremb yesiliatonars daﬁ bk @oﬁ@usmg
sdal ed WO 2004/ 042777 E’CT/ US2003/ 033418 14 and

fati'thandma\tmg'hégaml flene sdaling mpydeosed Frafens Fken gB’eh the langer

Q%g{fseal?q%g%r{/ & fiah %ﬁ?%u ég%gltglflgﬂé ?i?tcﬁ%gl:aﬁflgls glve com%‘onents
Srhe i eiveRfpet he present invention where the

conponent is a tubulation. Conpared to the design of
FI G Yarieysemethedssafapaking spddey ease proforay ans kpayp éegnepf skill in

BESHC Bt R qu BYSIEILS 01 sHRG SHOU B8 LML b ESABEh in o

e hole perip seal | Beess
viiRiy bhgargelk dtritgkiassthar €& desipsaf tt emst tHemessdscofivpedific
preci se sealing of the tubul ati on can be achieved. .
Wrbicaiqnse ViterIS apidenelasseseandiesorged Bitg prds |f%rrFEe BirpaptpR of

éeﬁhn Raféfla §{7ltﬁf2&gls ﬁl §e§ Ho%ve@éxu ahdnbt BERIRE ﬁlﬁo fods for

sepa ate hole ot he “hol es f or seal i ng and
shfing mmes bmamaxﬁetsltaaiebnw oasystafize dumrlgthg eddraw prdeasse For

BE s e Solder P el s PR e Witk Bt the use of
S&Eﬁ%tbhﬁc@!ré Yo ?e?m%@eﬁir%%llﬁﬂ@%f@ﬁﬁéﬁkﬁiesﬁé’cﬁﬁiéﬁé@ldtobﬁﬁgkﬁﬁtmns

t he exhaust tubulation, mercury and inert gas added
fom ushim, Eveenaeple, bulatish seals. Qmajternatively, ﬂaay ciyebe extruded and

p usi fl.anme
EBler ARt S B B RERE Sh nElns PRI BV e
BddpSdongbonShit) Sichnk i) beheal leadwitk ahll ehectubiglatidnsaceh be formed
sensitive |la conponents. Because the exhaust
digestivatoriag thedyaresivg apd/orexiReliag prosessaen dyilled thpreafter.

SORPREN' LA SOLAE kgt gl BT sl
glatd mpRemtdseembly of the present invention. Mechanical bonding to a certain
extent between the component and the solder glass preform is desired for the
convenience of down-stream processes, and can be effected by sintering the whole
assembly at a temperature lower than the before-sealing softening temperature 7§ of
the solder glass. Where organic binders are added to the solder glass in forming the
preform, sintering temperature and time should be enough to substantially eliminate
them from the preform in order that hazardous organic impurities will not be

introduced into the discharge channel of the lamp envelope after sealing. For

example, in an preferred embodiment of the present invention, devitrifying solder
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exhaust tube w thout destroying or deformng the |anp
envel ope. Flane sealing, though also used, is not

wal2eoeo31797 appl i ed to the gl ass envel ope here. H¢BEUS2003/033418

tubul ations illustrated in FIGS. 4 and 5 nay be used
for sealing an electrode to;kxhe glass envelope, in .
additional to being used as an exhaust tubulation. 25
FIGS. 6 and 7 illustrate schematically the

I8 ﬁo@&c Wit RamaYl 2WunPbf &thshod aédeanfs it ORBORENA desired
asse rising a borosilicate glass tabulation, a

gl@amea%ucglaaﬁ@ cybnédicat shapadnd theeandetepethepe dqsq:ebedewra A hole

4 858 anl O o ek, oS Ry PR Ra st S oe MeRre ora

gla@§ eibaratiof iShnothsereidt Sdbsec}hbﬁ’tl)p lsBS@ g Jfivestlde? Blass preform
Conpared to the FIG. 6 design, the one-step structure

b captied owowhereltiibe ethanel ip ehiminated, anda honding:between thesolder
ARD RN RIP S PR BB Bl sty

dﬂther;gesteh(empd&rmoﬁSSready feakaling, with ’fh&%las tieerpieRpe S Eypically,

seaIJ ofthstubu tIQ can .be achi eyed. .In the
SO e e SarbmVEloDR Miilisanedtiexs desizey s sealing g th, cognponent

staﬂﬁvy &HBE Pfe@&lﬁ 1n\Jeﬁﬁ9n m t‘h@ anp elf\fefa;% q@'carﬁé@oﬁt*mer the

t ubul ati1 on be seal ed | anp envel ope
bbédspher c@fing has lxen Iappi@dcmldtthe g(ttwbmraplaond infhtheglischarge

e AR B 53w bR gt i aringe Bl e ke v
Weﬂfeﬁ&§ theInd F tHeGnhdtgeatiest! thé1Be Bl SROASAAE I Hefore sealing the

PCT/ US2003/ 033418 15 5 of the tubulation to the gl ass
Bﬁﬁﬁmbwwéh©b@ﬂ>mnfbn¢s scenarlo a hernetic seal of

t he [0 bt ai ned

{ ubul ARHISAE bR A4 Bndtidfn bRy b SRt ol Which
hﬁ‘f@p}ﬁfslyl&ir(wﬁung@’alréddyei’ppﬁéd \I@daﬂﬁzed h&uhg atledligs geteledede
lead wire |nserted|ntotheta ulatlon 23

Yaeehard e?ﬁlaH%rt%%art%?nia Enibe e ReYedopstindesires &t eider forryoid
U 00y DRACTL Ll Sy P O3 ppne.

geivah, @pé/obyleﬂonnmglﬂye laegt dnvglopbpersszl dée cgmassenpselider glass
19 and 21 rmetic sealing between t | ass bea
A B RDDO CPTEsent BB as POt it HaPe eaiergeating

ﬁg@ann% {He%ﬁlpaﬁaité n@h@fﬁxeal%% WIREGhnhfonB A Bselnbly @d‘ﬁ@ glass
gi ven | onger distance between the flane” seal ing

b@‘(ﬁé@peolocah@dthq@tmg sguicglis spmdied empsilyity thecsolvien glest prefopn.

i’fegg%,re TPt tied 1 R it Ve rOf R e e PhotfoRy it

?&iddfcﬁQiﬂfie eHeboliRY blakd {s\bré\Ghs @) HRMpPFaAHS 8erdtsSealing
available in power formin a
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
lamp envelope. To avoid excessive heat transfer to the nearby lamp components,
such as phosphor coating, getters and the like, it is desired that the sealing time is
controlled under 5 minutes, preferably under 3 minutes, more preferably under 1
minute, most preferably within seconds. Optionally, a shield, a reflector and/or a
heat-absorbing cover material may be used to shield the rest of the lamp envelope to
prevent it from being heated excessively by the heating source used for sealing. Once

a hermetic seal is effected, the heating source is removed from the component
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variety of particle distributions that are designed to
neet the needs of specific applications. Vitreous

wa@lodon27gt asses can be fornmed into rods for theCT/US2003/033418

preparation of sealing frames. Devitrifying sol der
gl asses, however, cannot beléorned into rods for 20
sealing franes because of it's tendency to crystallize
during the redraw process. For both types of sol der

| asses hey can d e ' it
R B e e
rY&th it@tiertiasd. rae sshipghselngdasniuiigy tatdoolisg pfooessus orima

for exanple, tubulation seals. O alternatively, they
strang ped bsrmetigailand sintered to formsealing strips

of dgg ' hRsdrMly AR SntdiSpe, it
25 | ?ﬂ%ﬁ@gﬁgg%g%?%gg%sﬁ&%@ﬁnep@gadea I esaltd Wre gn% Spe, 1
it Besided hoikedtitcoths tengpenatine differvatal bdtweenttheygldssrenvgloptiend the

soliér Blary ot et el 1 hm 8B e ds Fifestit g hisher
thill Qe SO6RAR & ﬂf.é)l ramE1BBe, AR NERLK SQUrslRing dlrgShe sealing

preformassenbly of the present invention. Mechani cal
rvoceds. nGhdrefore, pesheating ofdlxe kanmp dyetiapeis depisetlniprsrielingeidhe

t he sol der ass _pr rmjs. desired for the .
oReh e RS TR Bhh R B LB BBy on in o ovn,
Whdre Be8dmp ¥ndlopieg icNdind e Whedphor essiagbppliedtthereto, is brought

tenperature | ower than the before-sealing softening

tb erpgatamperargechfe to e rhosphar cgatings. Foplamps ypigapte-carth tri-

. ded h ' :
ST T ML PO R 1o
RNYFEeE Qo P2 Wi AtdnYpe@Atirtl diftRntidl hesBthinedbéth@en the sealing

pretormin order that hazardous organic inpurities
teinipbrane aidkthd Substriatecdmpedtire withotthathingibe pleospherneetings.

f the |la envel ope .after. sealing. Faor | s .
e 5l B SRR R R s dpabenis 5 LA Rishae difing this
18k rehddring 108186 subia20R4d ﬁa-aaaiokrml@meaaigomwen with
16 5 glass power, with a small anount of_ ethanol .
prdgrathmedstempergture prodideenn herasivantageousls gsedsios fhe sealinhandsthe
the cylindrical sh nd the one-step shape
Ho% .%Bteséczwg%%lrnépf%%ﬁ% ® is then dri ) ed fhr ough t he
pr ef oTRe follbvirggixamblechrthbellnsedadhepesint adentieadltvd tode

or a glass tabulation is_then inserted. Subsequently,.
widersioqdihatdpliowme sxpmple igfogaldustagen enty apd lsc‘}ﬂ% P?qk‘éa{]@d{n?“ the
%Q?[ ?gn@ is elimnated, and a bondi ng

e ﬁggﬁvt §n§% er&ﬁo gl ass preform and the conponent

i s obtained. The thus prepared conponent assenbly of
the present invention is Eéﬁg%%ﬂgr sealing with the
gl ass | anp envel ope. Typi , —especially for the

gl as sy LRKekREIe bthdel 8tcRir6&EleA@ 86188 gldR @refBith GBIy as
t he conponent

illustrated in FIG. 2 was prepared and sealed to a one-piece borosilicate glass flat

panel lamp envelope.

A devitrifying solder glass power from SEM-COM Company, Toledo, OH,
product name SCC-7, which has an approximate CTE from 0 to 300°C of 35x107°C™,
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
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assenbly of the present invention to the |anp envel ope
is carried out after the phosphor coating has been

wappkioerf7and the getters are placed into the dPET/NS20g®033418

15 channel . Additional |anp conponents, such as the

el ectrode bells, and the lik are welded to the end

of the inner | ead of the beaded el ectrode | ead before
sealing the assenbly to the Iarrp envel ope. As
QERE Il 8 o BB inldinehiafl IcRAIS horn BILIR N cARAT 3 Nonex®
apldet geks Woaal 4 ziekk] et lead 13n Tsheé)leadeg lediewet sab cadmercially

d bul |
AgelsBlE rosh 1A e GO B Oy VAR R
heat - § gy hihiof eheCOITRE BRRS BoRér &&nix%mm%% %Mhaﬁ‘ol ﬁlled

phosphor coating, getters, and/or deform ng t he
ano elpsgseing die, pl@ssedh@toabmsmpmo woflehera gbessh Cyrbméflcﬁrl rpreform

I t ent ntio kes sible to
RRBRER atrfherlp P R o, o BEhbds 803 FHER s R Vet
seedréd e sobec f&mamﬁmfouasgﬁemaydé Q hbRewsH BARAZR the center of the
envel ope, localized heating source is applied mainly

ﬂtsktVﬂeclslmdo?eﬂlzqujM@t@@omlemuﬁpendnh@b@drlé af¢heload wirglishgwn in
FRE 93¢ e B SRS FoBRSERE D po Ry PLE Hamamnes

btlidhliﬁittthé Bead 176vRekAlectddewRNAihd 8iSk ST teB@lted assembly was then
t enperat ure, where it softens, Etlonally fl ows,

sinthrest atd@(tq fqrﬁlalfgnulmua vetevsbrrthe headdl7 wasl bpededytoatbe disk,
to-forma. seal. bet n.t he .conpgnen

5520 Rl tgraiod mFaf <aTpiRisis Yoy AHkfoioaR B dpanelded o

Bedhndredsi3e THud ah BRcAGRI-Slddranaks RIRANSRESDLY WiCHhaASed.

phosphor coati ng, etters and the like, it is desired

that t h@g@é“allamﬁgfnw ape pepd in dhis pxamme Wah wpURChTesLsirg the

H{eﬁ‘[o%rcﬁpér}f)elf‘fﬂgr feuft g@bﬁﬁtp% B & 301 9%235&%53%& OIS 1e<‘je d651gn

ut e |n Secan j ona
Rhteedatth ta-phefpghee t@atmgrwﬂscuppﬁed toathd madragrvdlner the dﬁbharge

ter] be sed 0 shield the rest_of the |anp..
%@P‘ﬁé@%@ﬁ? Renthy 81aFSerrﬂ1%gFﬁ’geIW€]é’P%Ead a composition
@&%ﬁ%ﬁg\é%ﬂuﬂbﬁf b Get®ibh BY o3RRS Uaclﬁlﬂ {gl:@ o ilea®h matenal,

hernetic seal iIs effecte eating sourc
§77 é%tﬁl@@t 5r43mBeBs wfmﬁn@mnm%mmoomﬂaﬁ a CTE from 0to

/. 03/03341 1o.-Asgenbly, and th | ass

s Semireiehe skl 2 Biro e Siheitamm Bogiva e
Hﬁlled é&ﬁlrfb HLERREELNHA glecgg&ssaﬂhﬂ)? bt AR Rs. hglﬁﬁﬁﬂlﬁ)eéﬁ%l'oﬂg was
the cooling process to forma strong an er

plead¢d infauar mgntahé pshaited o ghont 886 (fefbrh acad mgpdnkaklectrode
assenply to the | anp envel ope, it

assembly.

The electrode-solder glass preform assembly prepared above was inserted into
one of the holes of the preheated lamp envelope after getters were placed into the
discharge channel. 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. Subsecfﬁently,

the lamp envelope was slowly cooled to room temperature. Further testing showed
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is desired to reduce the tenperature differentia
bet ween the gl ass envel ope and the 10 sol der gl ass

w@e@hostrbei ng sealed. |If the sealing tenperatPCBEUSR03/033418

excessively higher than the substrate of the [ anmp
envel ope, there is a risk of9cracking during the
sealing process. Therefore, "preheating of the |anp
envel ope is desired before sealing of the conponent
A3 i éjé}%@ LRG0l BERAYS hit
ﬂg%ﬁyﬁ%%%g%@@%%ﬁgmgggﬁgQﬁ ergh?%gwﬁgﬁgmgﬁgelope,
destedyed beguidief thbessingr Nooasdkings erptbleiladp el asteoyas abserved.
brought 15 to a hi gher erature safe to t .
phos phsil W?W&E?O%EW %@-@@éﬂ %thﬁtaYaél-osamoﬁ?ﬁ"PP?m and
[ 4398 thed ibsent RIVBRIGRIWHIROUS B golah®Wope and
B e P RRES (e e o °

era between about 500- 585C, so that a
spiritiofréde itvemien.af s itds irftended tha thei presspt ialveritProN ficid:

A
the_sealin t enper re and the s [ r
RSO ARG DRI HOprorop S g efnd FIRET A, e of
1h@&ﬁﬁﬁ&§ﬂ§£ﬁﬁaﬁﬂd%ﬂééﬁ¢ﬂ&ﬁie gl ass represents an
advant age during this 20 process, rendering the gl ass

substrate |l ess prone to cracking in sealing. An oven
with programed tenperature profile can be

advant ageously used for the sealing and the

subsequent sl ow cooling processes. The foll ow ng
exanpl e further illustrates the present invention. It
Is to be wunderstood that follow ng exanple is for
illustration only and is not neant to limt the 25
claimed invention in any way. EXAMPLE 1In this
exanpl e, a beaded el ectrode | ead-sol der gl ass preform
assenbly as illustrated in FIG 2 was prepared and
sealed to a one-piece borosilicate glass flat 30
panel |anp envel ope. A devitrifying sol der glass power
from SEM COM Conpany, Tol edo, OH, product name SCC-7,
whi ch has an approximate CTE from O to 300C of
35x10"7C-1, an approxi mate before-sealing softening
poi nt of 632C and an approxi mate devitrifying
tenperature Td of 670C was used in this exanple. A
beaded |ead as 35 illustrated in FIG 1 was used to
formthe assenbly. The | ead had a stranded ni ckel WO
2004/ 042777 PCT/ US2003/ 033418 18 5 outer lead 11, a
tungsten internediate [ ead 15 hernetically sealed with
a Nonex(r) solder glass 17, and a nickel inner |ead
13. The beaded |l ead wire was comercially
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avai |l abl e from The Fredericks Conpany, Huntington
Vall ey, PA. 1.0 gram of the solder glass power was

worRooaa42i7t h a drop of ethanol, filled into a PeEES1008/033418

di e, pressed into disk shape to produce a greenish
cylindrical preform 10 haviE@ a dianeter of 12.8 mm

and a thickness of 3.2 nm The preformwas pre

sintered at 590C for half an hour. Afterwards, a hole

WAS:it drdidiedid:n the center of the disk which had a

size just enough to suspend the bead 17 of the | ead

wre shown in FIG 1. The beaded | ead wire was then

L nserted intotthe I nd tla ed hn a er tsuch i
hat | Prinirenet ey ol fuiapeiraly celine dnd 2lipdhe tiggthponent to
b &8@10pS DE Al YitiNE Eeti B Bohprisih iR Rethpdhei40 Ge &led with the
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e s OlpablB e AEHE RAEN socdlife S Soufiorefitul IR o
esvetfipe upon deinghiested bas tesnpeedtard loateits haforrdehlingdosifiching point.
mat eri al , of 77.4% Si 02, 15.4% B203, 1.9% A1203 and
5.3%N_aZO, and had a CTE fromO to 300C of _
approxl d&ﬁixﬁh&‘nt%%@%??l@ir@accﬁﬁaﬁ@e With 86iRf %Qﬂ#n e b Blass

radius were 25 drilled and to be sealed w't
ptefatyis demedrithm e devitufyatg sotdsr glikecdmaisting assehtiglly af@sB20;-

| L,N{0 .an oven.an reheated, t p _abou 80C hefore .
BB 2P Rl SRR {ub GAEEREN Raflpe o berosealit Sifening
BbiaeRIBMSObHS50-IDFES aR hRENANASC TR Vrdth OR8B OGP @RAKE range
was inserted into one of the holes of the preheated g
bE3B4@rIVEPCP endih tdevitnfytrtosemperetues B mdbelrdnge of 63&730°C.

di scharge channel. The sol der gl ass preformwas pl aced

on top of the hole with the lead wire in the center

of thg d@)ﬁ{p%neﬂtréfs%%{‘tﬁ? il #LbRAIAQ WHRE1afR P! WRErekOthk B8lder glass
solder glass to heat the preformto about 800-900C
wiefdrinnis Sormiediftaas 2 stlder glesschonsigingsessentiallyy by weight pamesitage on

BhPufisbiris st pEs BLAB T eis MR drv e B R s O-
GRIFPBCL, Q011698101 ST @ha58168% FhD ! AidrhakBistd o et 08ening
2004/ 042777 PCT/ US2003/ 033418 19

point in the range of 600-650°C, an after-sealing CTE C; from 0 to 300°C in the range

of 34-38x107°C and a devitrifying temperature 7 in the range of 650-700°C.

4. A component assembly in accordance with claim 1, wherein the component

- enclosed by the solder glass preform is a beaded electrode lead wire consisting of an

inner lead wire, an outer lead wire and an intermediate lead wire, and the intermediate

lead wire is hermetically sealed and enclosed by a glass bead.
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5 that the sealing was hernetic, and the phosphor
coating and getters were not destroyed because of the

w@ e@iiosmay77 No cracking on the | anp envel ope wasPCT/US2003/033418

observed. It will be apparent to those skilled in the
art that various nodifications and alterations can be
made to the present inventi W t hout departing from

the scope and spirit of the invention. Thus, it is

4 nt e?gg%ﬂg%%éﬁ é%‘%ngfgﬁﬁ%%or&ﬁ%g ?fiﬂ.tth:TaiﬁPQ’,%he}aﬁ tHesolder glass

nodi rations o IS 1nvention

pRéfornh Gketsbridbé o the gkaswibedd of thdibeadedlrad efire iyhenteppesided
clainms and their equival ents.. WO 2004/ 042777
tpRngrEpeely v Saefore tsaling W@W@OH}Q 2@ Hg‘ih‘e pelder;glasg preform.
conponent assenbly for hernetically sealing and

affi xing the conponent to a |anp envel ope of a

d.i ghtA ngmplencint essemblypinias¢ardanch evithorigondrwherein bl sobder ghpss

with the .lanp .enyvel ope and.a sql der gl r ef

RHeTB SR AR MAeHB oL { HerRor Tres csP ARE U5t ofable of
KR BB hole®D 8 Refp@ivtiept throwakkidh accopifons@itisiemtins to
gl ass | anp envel opé, wherein the |anp envel ope is
reesdded indiafifized &¢ thedamp cgiedeps. having a CTE CI from O to
300C in the range of 30-45x10-7 Cl and the sol der

gl ass has a before-sealing softening point TS over
'B00C, A 3bmpbricait assemlblynig acddrdze fwitinelfint 8, WiEnithe tohder glass

T oLy crie SRt AR 5 3 e
(ﬁ@?ﬁhp&gssgﬁgﬁoﬁ? 's%tg,e[%?@f’ 8s Fa%{rﬁll&gém%r-ﬁ:ﬁ&%l Q€ Feckivable by

ore-seal1ng so I ng point. i conponent
ths heletolf yhe lampenoeldpatheowghtwhich thermompontrgrasiembihis to be sealed

S0 B L M R Lo e Lo 2 S8 L Y00
?%ﬁgﬂ@%s%ﬁga ghAssd feakad By 18 HowO and/ or Fe203, havi ng

ore-seal i ng softening 20 point in the range of
550- 700C, an after-sealing CTE C2 fromO to 300C in

he range of 32-40x10-C-1.and a.devitrifyi .
tompen 0aPeSe Srrge rguRhe Rubs L Wil the componenti
£hoBaneat Rssemhlayioh Radse 8 CIECeinht fangk aff 14:21,0xM&r ei n
the solder glass preformis fornmed froma sol der
gl ass consisting essentially, by weight percentage on

5 an.oxj i . 0-29 . . - 7 e\i ..
1 500 SroRIEn A A s ble Ry eiply; *Rg R P dacion s
Sirdd2d enthe 36kd6btasinideformdylsatérning & abehperetisebdlowghe before-
sof teni ng. poi.nt_in the range of .600-650C, an
serling sofleRingRPIRt i o ef%‘)%f{?f Bgf%prﬁ%’@'i n the range of
34-38x10-C-1 and a devitrifying tenperature Td in the
range of 650-700C.

10. A component assembly in accordance with claim 8, wherein the component

enclosed by the solder glass preform is to be affixed to the lamp envelope as an

exhaust tubulation.

11. A component assembly in accordance with claim 8, wherein the solder glass
preform enclosing the tubulation has a uniform shape receivable by or capable of
covering the hole of the lamp envelope through which the component assembly is to

be sealed and affixed to the lamp envelope.



10

15

20

25

30

35

30 4. A conponent assenbly in accordance with claim1,
wherei n the conponent enclosed by the sol der gl ass

w@e@hos2Tr1 s a beaded el ectrode | ead wi re consiBCT/I§2005/033418

an inner lead wire, an outer |lead wire and an
internediate lead wire, and &fe internedi ate | ead
wre is hernetically seal ed @nd encl osed by a gl ass
bead. WD 2004/ 042777 PCT/ US2003/033418 21 5 5. A

fomp Oﬂ%ghrp%ﬁgﬁfﬂ%&nﬂw %Iﬁ&ceefdge&qsﬁﬂ%faﬁn G h 2Pt Sring R Risthg 2
e solder glass preformis bonded to the glass bead
béaded elebieattddad wird placedinside shettubnliatign,dbe beaded lepé mareuand the

bel ow t he before-seali.ng softeni int I f the
wn{abion gre- 0t B aied a FADLG HIOALRL MR PeplfrE of the
AGAREIRANCIR et s&l BhTbSeffathaArRtwedniBe BAUISE Teal vafSanliGhe
preformenclosing the lead wire has a uniform shape

tubulativa mithobicausing splstingiabifeating tosthie igtpss preveleriedo shichibe
| a nvel ppe ro ich the conmponent assenbly is
?%QBB]S”EE%?%%%; oanggﬁ%v‘?gd to the lamp envelope. 7. A
conponent assenbly in accordance with claim 3, wherein

the sol der glass 15 preform enclosjng the | g&g Wi re
tdnsi Steomgonenicassemidy ineceardgase itbrlagnd, phessangolder glass
re < . .
O e P SRS AAIBk LB PRyl 85,9 5 in
Hifepene Brok-e@iohhlr sixeg bartiry his 4 snenlloo orpesiesttionslsezetrbaeivable by
to _be sealed and affjxed, an art P2 has a | arger
Hiediole Sabe P Pmsione teapalbi BB b ARG BRGHRIGo be sealed
éﬁ@%ﬁ%d,'aﬁd 'geﬁ%thﬁg ﬁ%al}%&,c%bg-sé&ib%vﬁge ypable@f BleBing 2 hole
. component asse in accordance with claim1l,
when &} is ihkeeteddnoand meceived by thxohrads.i | i cat e gl ass

tabul ation having a CTE C3 in the range of C110x10-7.
9. A conponent assenbly in accordance with claim 8,

wher eh%&nﬁt%nteﬂtbéékéﬂiﬂ? i hdeorddRed@iH @fhirthd 3t ArtheHddd@irising a
glass Freforn1by.5|n ering at a tenperature below the
efdod electredd lead wirtsfriaseil ingidschefubylations wheseindhs braded lead wire

| f 10. A t i -
ST AT TR AOSEP D 5Fpn or
80 tdila@b ahepheticodenl dag beefbetedbétiween thetbehbial leadwire and the

envel ope as an 30 exhaust_ tabulation., 11. A conp nﬁp
pyvitheuh eavsingsubdaniial heaping todhs glass spyglops tpavhich the

Skl Bugt e Ruekaae couna e {200 ot on hao
15. A process for hermetically sealing a component to a lamp envelope of a
lighting device, comprising the following steps:

1) forming 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 T over 500°C, an after-sealing CTE C; from 0 to 300°C in the
range of C £10x107 °C™, and is capable of forming a hermetic sealing of the
component with the lamp envelope upon being heated to a temperature over its

before-sealing softening point; and
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covering the hole of the | anp envel ope through which
t he conponent assenbly is to 35 be seal ed and affi xed

wao eoole277anp envel ope. WO 2004/ 042777 PCT/ US20RGT1/0SB41/@833418

22 5 12. A conponent assenbly in accordance with claim
11, furthering conprising a ,peaded el ectrode |ead

W re placed inside the tubul ation, the beaded | ead
wire and the tubulation are chosen and placed in a

{TB” NeLuRMady thbabmpRRpt £§éér¥1919rto RRAtJI&6f OF 1dh®envelope through

bul ation,” a hernetlc seal can be effected between
the buhithdhe comipevientisanbe seated andipbiizad T@rﬁhwatmcﬁwebpe

G chBeB s B0y FREPERAL 05 SrRERa AR R Ra) B
A co ”B@ﬂ&@éléeaﬁﬁg Shfdning pbiBtCl; OF BRoRleilabs ©l et Bhermetic seal.

wherein the solder glass preformenclosing the
tabul ati on consists of two integrated parts Pl and P2

Tgvi ln% prgcg o S(Q:E) cﬁflc?e T'Asntﬁ Sﬁiﬂlqg%h&%@lethe gﬁgg %PVICPEQE oflﬁade of

CFOSS SEC I'onal "SI'ze retelva

Bérokiligatealdds BANAE @ TE O BUbdrange 6h30-bex LIP3 dam 0 to 300°C,
asserrblﬁ is to be sealed and affixed, and part P2 has

and phasphorogting Basdierw Apliedite thecelassisneclape baforersealig thereof.
hole when Pl is inserted into and received by the
hole. 14. , A conponent assenbly in accordance wth
¢¥.ai mAlgrocdsy it Aeorduacgwith clagn d 62@herectael selieailass @eeform is

s drare adeviBinedn ot Hass SBORHES %ﬁgﬁw@yeﬁ s3LiPrO-
?hécgtq%gul gﬁ}rﬂﬁé@ﬁb AGOPFL AL hHAR@a f)&%}@g eCt 4 (j:ﬂﬂlg‘}fomt in

a hernetic Seal Ttan
fetraegsofl 350-108a0p4h dfeadealingeC BN @, filoe 0 ta300°Etih dre range of 32-
mnthopt ,causing substantial heating to th

|
P10 SBe ang aevitnivingdemperaie [y i1 the rangs of §%‘g|7§<§i’%and

af fi xed. 25 15. A process for hernetically sealing a
conmponent to a |lanp envel ope of a |ighting device,

¢RNPr iASpdgess h@acfd@kdaﬁw with slagpd7, évhérefrmhmsdsigereglass preform is
conpanent assenb conpri si ng gge conpo ent to

saaied dram @ﬁ(’ldﬁh@a?%‘?ﬁs%tmgeqs&’ﬁ’él Febsaveigh ioReFeegtage §n an oxide
BL&L QrEL R %kgggogm@a@%%m@g 1994 é}fCu(?g) BRI 06- 7‘%‘ 6f

conponent her meti cally seal ed affixed to
Fbas $041aMpofBie g £5-65FHef ), rand heving Iadzeforg-ls%mgcsﬁftemeg pomt

Gt s S0 ecraetivs Gt Bore) BobE'e i R ginee of

34-38x107°C” and a devitrifying temperature 7 in the range of 650-700°C.

19. A process in accordance with claim 15, 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%
Si0,, 15.4% B,0s, 1.9% Al,03 and 5.3% Na,O, and has a CTE of approximately
38x107°C from 0 to 300°C.

20. A process in accordance with claim 16, wherein the glass envelope is

preheated to a temperature below 600°C before step (iii).
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range of Cl110x10-7 C1, and is capable of formng a
hernetic sealing of the conponent with the |anp

we@pweloggye7 upon bei ng heated to a tenperature ORET/US1083/033418

35 before-sealing softening point; and WO 2004/ 042777
PCT/ US2003/ 033418 23 5 (ii) ogttaching the conponent
assenbly to the hole of the rzarrp envel ope t hrough

whi ch the conmponent is to be sealed and affixed to the
bamp enyMekaR%n addotdahcd @ith bREin e whSlefthe gladSnvRIdpE & M
locally to a tenperature higher than the

prehoated seatangrawt hetweeg apaitMS0TB50E befoee gep (d)y. gl ass
to effect a hernetic seal. 10 16. A process in
accordance with claim 15, wherein the glass envel ope

bs. Wasixe}fn%eé@% A&btdab A RitBLRR 182%hAiAhEhEHs il fh&ep (i) is
range of 30-45x10-7C-1 fromO to 300C, and phosphor
tsathang mamitdseen applied to the gl ass envel ope before
sealing thereof. 17. A process in accordance with

claim 16, wherein the solder glass preformis 15

bor med proesss an s@vidahéd withglasl2dewhelesSthe BOAMHHhd @ step (iii) is
essentially of a B203-Si 02- PbO- ZnO gl ass cont ai ni ng
bsothendy BinuRs203, having a bef ore-seal i ng soft eni ng

point in the range of 550-700C, an after-sealing CTE

C2 fromO to 300C in the range of 32- 40x10-7C-1 and a
devi t A prpierg it eqtprIaatdwith Thim 23] WheretBe hedting 3ne/dQ€ep (iii) is
0O 18. A process in accordance with claim 17, wherein

93 theg| IR ass preformis formed from a sol der

gl ass consisting essentially, by weight percentage on

an oxi de basis, of 0-2% of A1203, 15-25% of B203,

255% @f prouéds iadsdvdahceRaRD 8laif-13 %whéreinRhOcorfiporitiftodie sealed

Si 02 .and, 55-65% ZnQO, and havj a before-sealing

o SRR e SrRas ¢ B Glcco: Babtican
after-sealing CTE C2 fromO to 300C in the range of 25
34-38x10-C-1 and a devitrifying tenperature Td in the
2énge Aoproeds iy a@ordane: with plago @8swhereimdbe berslnd elewirode lead
claiym 15, wherein the,glass . envelo i d f..a .
SR R e R o s B etk Jood i neifegiote
tadpash he@nticalkpscara 8bldenglaéChdan tigfrewiih.ght per cent age

on an oxi de basis calculated fromthe gl ass batch:
77.4% 30 Si 02, 15.4% B203, 1.9% A1203 and 5. 3% Na20Q,

d h i -
$00c. PSP B BleoRRRILN TR e, SRR foller VRS0 bl of the
bbegied londtwiee glbasdedemdettagedits thewobdee glasdpreform by sintering at a
%e%%%%tgrte E)\%erbt lar? t e%gg)(r:e-geeafli%rgeso éneigg geln{;;e%dture T of the solder glass

preform.

28. A process in accordance with claim 26, wherein the solder glass preform has a
shape directly receivable by or capable of covering the hole of the glass envelope
through which the solder glass preform beaded electrode wire assembly is to be sealed

and affixed to the lamp envelope.

29, A process in accordance with claim 25, wherein the solder glass preform
enclosing the lead wire consists of two integrated parts P; and P, having different

cross-sectional sizes, part P; has a smaller cross-sectional size receivable by the hole
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35 WD 2004/ 042777 PCT/ US2003/033418 24 5 21. A
process in accordance with claim20, wherein the glass

wepweloggye7 i s preheated to a tenperature betweROT/aRH03/033418

550- 585C before step (iii). 22. A process in
accordance with claim16, whesein the heating tine in
step (iii) is less than 5 mnutes. 10 23. A process
in accordance with claim 22, wherein the heating tine
bfithetl@pp envdlgpel throubke shidhthe cmporntt essemBy.is H i eakd and
[ agcordance with claim?23, wherein tgF eati ng %%g@g
PHIxeteandmart 42 hag a largen caess-sepfignal sigs eapeble op soveamg

[ -\ i ein the conponent to
B@wggzﬁiggggﬁé&%???5%%“?%% ﬁ% g %ss envel ope is a
beaded el ectrode |l ead wre. 20 26. A process in

cordance wi.th claim 2 erein . the beaded el ectrod
Hing" APEeo 4k st dRhiR th et 16 BB AT GuaboRar Bibe sealed
i Sf7Xed P Sorb8BEhte SRSk thbSlalibH BIVIREA atre CJigack Rase &f
hernetlgalhy seal ed sol der gl ass bead therewith. 27. A
pubd8 i’ accordance with claim 26, wherein the
sol der gl ass bead of the 25 beaded lead wire is
bonded and attached to the sol der glass preform by
Sint e MGc@k iMacchbRIARSS itk cRirh 0EWhéBRIh RBulation is bonded to the
bef ore-seal ing softening tenperature TS of the solder
splderselassmagformby sigtering sf a deperatireedey theretorgisedling) saftaming

¥$ﬁr j orm has a 30 shape

%?@%E §R¢g€g?§gg§£g%%“%#ﬁ€§%§% e of covering the hole
of the glass envel ope through which the sol der gl ass

ef orm beaded el ectrode wjre _assenbly is to be seale
dhd afrPREDS f%a%ﬂ@ap%fﬁlt%mﬁgpéﬁgwﬁ%gm the prreRQIeEt ¢ osed by
AHCRIHRBES wefo?rln% 7 18 a?fgigem%@ iding O eRBE 9€5n e;lfﬁ?at%ato tubulation.

preform 35 enclosing t ead wre consists o

integrated parts Pl and Py having different
oss-,sectional sizes, ri.PlL_has a spmaller

3 osa oS apectiaicy whB Floimpg. Bherfindlh g ggss preform

14410 thé fifoPSonWad @ 98412384 3ible2By the hole of the lamp envelope

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

34. A process in accordance with claim 30, wherein the solder glass preform
enclosing the tubulation consists of two integrated parts P; and P, having different
cross-sectional sizes, part P; has a smaller cross-sectional size receivable by or
capable of covering 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.

35. A process in accordance with claim 33 or 34, wherein the component
assembly to be sealed and affixed to the lamp envelope further comprises a beaded
electrode lead wire placed inside the tubulation, the beaded lead wire and the
tubulation are chosen and placed in manner such that upon further heating of the

tubulation, a hermetic seal can be effected between the beaded lead wire and the



5 of the lanp envel ope through which the conponent
assenbly is to be sealed and affixed, and part P2 has

W@ 200a/0¢pr77 cr 0Ss-secti onal size capabl e of coverPCTyS1008033418

hole when Pl is inserted into and received by the
hole. 30. A process in accorggnce with claim 16,
wherein the conponent to be sealed 10 and affixed is
a borosilicate glass tubulation having a CTE C3 in the
aubbeioa fwitholléddide ukstahtiaBHeatifle [BF D18 @SS bilvelseqb Sanditthe
with_claim30, wherein the tubulation is bonded to the
aseEdly i§itebesegledragd gffiiedsi ntering at a tenperature
bel ow t he before-sealing softening 15 tenperature T.
of the solder glass of the preform 32. A process in
accordance with claim 30, wherein the conponent

encl osed by the solder glass preformis to be affixed
to the |l anp envel ope as an exhaust tabul ation. 20 33.
A process in accordance with claim30, wherein the

sol der gl ass preform encl osing the tubulation has a
shape receivable by the hole of the |anp envel ope

t hrough whi ch the conponent assenbly is to be seal ed
and affixed. 34. A process in accordance with claim
30, wherein the solder glass preform 25 enclosing the
tubul ati on consists of two integrated parts Pl and P2
having different cross-sectional sizes, part Pl has a
smal | er cross-sectional size receivable by or capable
of covering the hole of the | anp envel ope through

whi ch the conponent assenbly is to be seal ed and

af fi xed, and part P2 has a |arger cross-sectional size
capabl e of covering the hole when Pl is inserted into
and received by the hole. 30 35. A process in
accordance with claim 33 or 34, wherein the conponent
assenbly to be sealed and affixed to the |anp envel ope
further conprises a beaded electrode lead wire placed
i nside the tabulation, the beaded |lead wire and the
tubul ati on are chosen and pl aced i n manner such that
upon further heating of the 35 tubulation, a hernetic
seal can be effected between the beaded | ead wire and
t he WD 2004/ 042777 PCT/ US2003/ 033418 26 5 tubul ation
W t hout causi ng substantial heating to the gl ass

envel ope to which the assenbly is to be seal ed and

af fi xed.



