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nercury the choice of the electrode material.

Electrodes commonly used in CCFLs include an electrode wire 6 formed
of tungsten, dumet or kovar and a cathode in the form of a nickel tube or nickel
bucket 3 welded onto the part of electrode wire 6 which is inside glass envelope
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Summary of the Invention

30 It is an object of the present invention to provide a mercury gas
discharge device such as a cold cathode fluorescent lamp (CCFL) with a
construction that overcomes or at least ameliorates the problems of prior art
mercury gas discharge devices. Another object of the invention is to provide a

mercury gas discharge device such as a CCFL that operates under a larger



portirons 11 are welded to an el ectrode, they may be welded to any part of
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| ow Bettegpgurcharacteristics 5 with respect to the nmercury vapour w thin
tube 2. Preferably such netal elenents have very |ow Bettering
charal@eristics with respect to nmercury vapour. Accordingly the first group
of netal elenents includes but is not limted to ferrous famly netal s such
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wast e gas8riefDdsaiption ef the@xdyawingshi t rogen, carbon 10 nonoxi de and carbon
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Figure 3 is a graph showing the typical life span of a CCFL constructed in
accordance with an embodiment of the present invention.
Figure 4 is a schematic diagram illustrating a CCFL constructed in
25 accordance with another embodiment of the present invention.
Figure 5 is a schematic diagram illustrating a CCFL constructed in
accordance with a further embodiment of the present invention.
Figure 6 is a schematic diagram illustrating an external electrode
fluorescent lamp according to another embodiment of the invention.
30

Detailed Description of Preferred Embodiments
Referring firstly to Figure 2, there is provided a fluorescent lamp 10
comprising a tube 2 with an interior wall and an exterior wall and a fluorescent
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el ectron enjssion, thereby reducing the, resistance to el ectron em ssion at

cat hode. With low or very low gettering characteristics with respect to the mercury vapour,
thereby reducing the possibility of sputtering. Metals such as molybdenum,
tungsten, tantalum and niobium are appropriate for inclusion in the second
group of metals.

25 Figure 6 illustrates a further arrangement in which the electrodes 12 are
entirely outside of tube 2. This type of arrangement is known as an external
electrode fluorescent lamp (EEFL). In this particular arrangement, each end of
tube 2 is capped with an electrode 12, each of which has an electrical connector
13. As is the case with each of the other embodiments, tube 2 has a powder

30 film coating 4 on the interior wall, and inert gas and mercury vapour 5 are
confined within the tube 2. One or more sintered metal portions may be located
anywhere within the tube. [n the particular arrangement illustrated, a sintered
metal portion in the form of sintered tube 7 is located at one end of the EEFL

tube 2, held in place by a neck portion of EEFL tube 2.



15 The inventive sintered netal portion conposition is preferably chosen
from/the fol l owi ng group of conpositions: WO

2004/ 025689PCT/ AU2003/ 0012039i ron or nickel or cobalt ORI, tu sten or

mol ybdeMEHMB# 6% ron + nickel + cobalt ORor tantal um®r TR 298 '8%"0‘ TO

toi ron +ni ckel OROR90% 30% ron + cobalg ORtungsten + nol ybdenummi ckel +
cobal t ORt ungsten + ni obi umORt ungsten + tantal umORnP| ybdenum +

ni obi unORol y bulenpreferred embadmrnbraRP R me{ﬁﬁildeﬁrkﬁsz%%@e'ﬁ ameiali®denum

+t ant al um_+ .ni b| u t \ bdenum
+ni obi unﬁﬁmm i'ﬁtﬁf@l ﬁﬂiiw%nog Wf%?@ iaﬁ%ﬁ%ﬁn&gl%ﬁﬁm ron
or ni Ckelth@rmé@éxalée@eats tw@@tgae@wedm¢mdmwrme%@epxprmgh giettkEhg ORor
tantalumor niobiuto TO toiron + cobalt OROR70% 60%ni ckel +

ORt ungst e:.hanactemstme\mﬂmre&necttmmw gasasit Gk MeRgE L WRROUTD Seg@ﬂmst en +

ni obi um OR tupngst e e n +

t ant aPum®R ?Qﬁ} f é'ﬁﬂ%eg\tgﬁe@ E%ﬁé%geﬁ tJFrr’S’I ‘ii/ enzawln'g-?pt At a qu]

ni obi um ggﬁ wﬂgé@umsnwlwm@lﬁwmery uwt@tmm@%mmenamswmwgmum +

ni obi um tungsten + tantal um + ni obi um OR g m%B‘([ienum + tantal um + ni obi um

3.t ungstreercyry Mﬁpgwdehuwm@f%r@ﬂ thalnthg SiRtes? I6 FOMPIRBINLE, RIRYSt en +
o MR AP, S 1% SRR Gt rambelomas o yodenum
Ei CEE: tm 1’? gﬁzﬁqﬁthgyeﬂﬂhﬁh@em Wsteniheksintered ahatal poRtion imusediaskal
nfgb?gm @rathode, the metalllpzor{” gn f&&hgqln%ldegdoenneu@r Jrrngrgnegc%ve almnteame%al"sjm *
for enhancing the efficiency with which electrons are emitted from the cathode.
The active alkaline metals may include but are not limited to barium, calcium,
strontium, and cesium.
Referring to Figure 3, a graph shows brightness or luminous intensity
15  versus life span for a CCFL constructed with a sintered porous metal tube or
plate according to the present invention. In the primary stage of operation (i.e.
during approximately the.first 200 hours of operation), the graph of Figure 3
shows a distinct drop in luminous intensity of around 3 to 5%. This is due to the
proliferation of waste gases derived from the glass, fluorescent powder and the
20 electrodes. The proliferation of these waste gases results in contamination and
sputtering inside the lamp. Meanwhile, during operation the sintered porous
metal tube or plate continues to attempt to increase absorption of the waste
gases.
After around 400 hours of operation, the proliferation of waste gases
25 stabilizes and the sintered metal tube or plate begins to function as a gettering
device, absorbing large quantities of the waste gases. As the waste gas content
in the glass tube decreases, the luminous intensity of the lamp increases, and
the CCFL regains its former luminosity as evidenced by the rapid increase in
luminous Intensity in Figure 3. This advantage can not be achieved by
30 conventional mercury vapour fluorescent lamps.
During aging, luminosity drops due to the generation of the waste gases.
Mercury vapour is also slowly and gradually absorbed by the fluorescent
powder contributing further to the drop in luminosity, but such drop is of a lesser
extent because the chemical affinity between fluorescent powder and mercury



tungsten + nol ybdenum + tantal um + ni obi um OR tungsten + nol ybdenum +
tantal um OR tungsten + nol ybdenum + ni obi um OR tungsten + tantal um +

ni obi um OR nol ybdenum + tantal um + niobium PCT/; 1 t1211113/ (11112113 It is
not nec&@AMYINE the inventive sintered netal portionP€UAbZNOMBGSed only
of elements in the aforenmentioned firstyand second groups of netal

el ements. However) it is preferred that the proportion of netal elenents
sel ect ed fvapaut lie Bedk.r sEigyreud Sh@%oﬁbgmﬂghnaﬁilt Ideckine pnoluoninosity oF et al
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| anp | ength of 243mm and uses a sintered Porous netal tube conposed of
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Extrapol at i n ed from Case stl mat thhat a
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will content of the mercury vapour within the tube is maintained at a higher level for

15 longer, thereby reducing the rate at which the lamp’s luminous intensity
decreases when compared with conventional lamps.

According to the luminous intensity vs lifespan graph of Figure 3, it is
anticipated that the fluorescent lamp of the present invention is capable of
withstanding twice the operational electric current of conventional fluorescent

20 lamps. For example, the operational electric current of a conventional CCFL
with an outer diameter of 2.6mm is 5mA. However, a CCFL constructed in
accordance with the present invention with the same outer diameter and with a
sintered porous metallic combination tube can withstand an operational electric
current of up to 10mA, achieving an increased luminous intensity of 8,000 to

25  10,000cd/m? whilst maintaining comparable lamp life (approximately 15,000 to
20,000 hours). Further, if the CCFL of the present invention and the
conventional CCFL operate using the same current, the operational life of the
inventive CCFL may exceed 50,000 hours. This is an improvement of 100 to
150% when compared with conventional CCFLs.

30 Figure 4 shows a schematic illustration of a CCFL constructed according
to an embodiment of the present invention. It comprises glass envelope 2,
fluorescent powder film 4 coated onto the interior wall of glass envelope 2 and
inert gas and mercury vapour 5 confined inside glass envelope 2. Electrodes 1

are located at the ends of the lamp (only one shown). Electrodes 1 include



achieve a lanp fife of 25,000 to 30,000 hours of continuous operation at
7.5mA, and a lanmp life of 10,000 to 15,000 hours of continuous operation at
15mA. Thivs Reff9fgance exceeds the capabilities of con j Ls. 15
CASE STUW‘D§ ’2 %ﬁ‘?‘gﬁar col d cathode fluorescent Tanp (Cé%ﬁ?‘lﬁﬁéq%‘}" Uced with
an outer dianeter of 1.8mm an inner di%&neter of 1.2mmand lanp |ength of
72.5mm as J i i r 1 'Eqﬂ“l' j th L of
Figure 5 rléo%%e;\?}rg% %%%rl %'tliﬁ? g“?@i%ﬂg’gﬁkg %%ﬂ%u%g{m n'!t@rlfpgﬁ'9 Weet @fe prate 8
in place &b thelestefior Bien28lapen? einecbriteast ts thee COFLpbiFigure 1Ganp dpemtioé
tungst en, rmllzlf_ggnum iron, nickel and cobalt and is_we|lded onto a tungsten
el ect r ode. CGlH nd§Hterednmedal WhA ok cemPPSA® 10f BuedmRiNaten: &f 2605 mekal+

ni ckel + ' T. t 1 e, d lLed i LLicate
(hard gl ass %ﬁﬁew%‘tl%éea g’g%i n%lg?l?é@&m\'g&%egfla\ﬁhl %%édl é%ggaggg{&v%gt Eé?%ﬁggbescent
powder 5f i Isinteiedh neetabltubve t7emay dicimelddd GYOKerdhin glasesenvatade 2. ubeisi s
filled with an appropri ate WO 2004/ 025689 13 PCT/ AU2003/ 001203 neonl argon
gas comnbi _r’i%@'?ﬁﬁs ¢ “W@G?&”Vﬁﬁwpes%w%t@teﬁr\@l Figureghited with circuitry,
as known in therl finydnfive PShArEAmdtal iBedRd; BEﬁadugzﬁgg ?gFllTleg)"i fvdirudy 2
has pertornmance characteristics as shown in Table el ow. erdting

Cur r ent 2mfsBocddses arsieg typic grayedemmetallsirdyn sed 35t h2BF80e, cal porelGOFdduct.

d/ m +38.5% Af t eri.nt ensi ing test, equivalent to 6, 250 h f |
perat 1 on ALeh (SAHIn RS OPRETS PRy dpartHimaB S1SDoE fan (hab of s Licbdanait
Lum noys Bhfetdd %ic?k%i‘ﬂut?é’/%f%'v@nﬁ%ﬂél féﬁmg)%?érﬁ%egmé‘r@dt fidtal GaRYeNELRNA

| anps are not capabl e of operating r periods at an

oper at i onétereforeeabsab 2maccoaSBoSFtdDINGeAof iavtime elehline anbtadie duchomescent
| anp (CCFL)...is produced with an outer dianeter of 2.6mm .,an inner djaneter
of 2. Omm b%i&l”ﬂ"lcé Uhe REPRUYR BfgsIUM elgs which %‘Ftrﬂse?%*ér’%‘ﬂo?lé"}?@fsafortube

conposed efedttondehiBsioAP tEEBRURCUCIRD the rRbismaltd aretrsh! 8RSt &ata
tungsten el ectrode. The conpoSition is: tungsten + nolybdenum 70 to 90%

iron + cosathede3o to 10%
15 The inventive sintered metal portion composition is preferably chosen
from the following group of compositions:



The el ectrode tube is sealed in a borosilicate (hard glass) tube, the
interior wall of which is coated with fluorescent powder filmwth a color
20 tenperat Qf,.,5800K. The borosilicate tube is filled w th an
appr opri{a‘?)ezldpl VA gon gas conbi nation and a nercury v5gi§m"2§‘bﬁ}“¥é’? and is
ignited with circuitry, as known in theBart. In operation at 7.5mA the
CCFL of Case Study 3 has perfornmance characteristi : J ble 3
bel ow. Operating Current7.5mA {Lum nous | ntensi tygﬁ@g@ﬁgﬁ%ﬁ%gﬁ\%@ﬁ
i nt ensi ve lagi hpgstentor metprdeatrent 5% 15, 000 Wdur|s dformbnigke! opedtQRon:
~1~0 21111. 1/ 112=(i.B~ /14t 12111 111112413 Lupi nsi t y39020
cd/ nDecr ease |(r}1l%ﬁﬁeﬁ1ﬁmj)%in4?6r?ﬁ Si tg/tél. 3% (co#\%e t i onal ﬁ%@gtﬁ%&ﬁ rop: 29%
Tabl e 3 Extrapol ati n@R he dat a] ob3k ned fr AU Case St uthn Beobalt @B est i mat ed
that a 5 CCFL,construct |.hp the described porous si tal tube
wi |l achieve é&lqs?e@ +o"f’;'°§§%é’rij%>w tely 40,000 hours of ié%ﬁﬁg%ﬂ%eoper ation.
CASE STUDY 4 A linealORCCFL is oduced with an outer dianmeter of 4.0Omm an
i nner 10 di ametﬁlr Otf 2. 9%53& a lanmp length of 264mm and uses a sintered
porous netal tuBEI9ZEApdEEE"Bf ni obi um ol ybdenum iron, nickel and cobalt
and wel ded onto a tum@gsten el ectrode. The conposition is: niobium+
nmol ybdenum 309% i ran + ni c|kel + cobalt: 70% 15 The el ectrode tube is seal ed
in a borosilica Egs(ﬁrér(ﬁara?%@s) tube, the interior wall of which is coated
with fluorescent powdd® filmwth a color tenperature of 5200K. The
borosilicate tu@e%(iﬁ% fiJIrI.e . Wi th an appropriate neon/argon gas conbi nation
" and a mercuryrU }5 YEHUMORY hnd i s ignited with circuitry known in the
art. In operation at GR2mA and 6. 4mA, the CCFL of Case 20 Study 4 has
performance characteristics,as shown in Table 4 bel ow. Operating
Current 8. 2mALE8"Y BPWoﬁﬁﬁﬁgﬁnChangeLum nous | nt ensity26900cd/ m2800
cd/ mt59% um nous Fl uxdR6 | unen248 | unen+40.9% After intensive aging test,
equi valent to 1%,@9380 I’_}_OUI’S of normal operation: Lum nous Intensity23700
cdl n86670 cdl m-PSVIRIRMNYT Fl ux156 | unen218 | umen+39. 7%ecr ease i n
Lum nous Intensityll.aRd4. 3%ecrease in Lum nous Flux11l.4% 12.1 V1' O

21111- 47112508 bten + molybdenum +

tantalum + niobium
OR
tungsten + molybdenum +
tantalum
OR
tungsten + molybdenum +
niobium
OR
tungsten + tantalum +
niobium
OR
molybdenum + tantalum +

niobium

"~ iron or nickel or cobalt OR
2. tungsten or molybdenum} 40% . 30% iron + nickel OR
or tantalum or niobium% to TO to iron + cobalt OR
OR 70% 60% nickel + cobalt OR
tungsten + molybdenum L iron + nickel +cobalt
OR




15 Table 4 PCT/ Ah211113/111112(13 Extrapol ating the data obtai ned from Case
Study 4, it is estimated that a CCFL constructed using the described porous
si ntered,, C ination will 5 achieve a la life of 50,000 or nore
hour s ogvgghﬁ”ﬁﬂ@gg operation at 8.2mA, and a Ingrrp i f BCHAU3EHH"¢ 0 15, 000
hours of continuous operation at i6.4mA0 This performance exceeds the
capabilities of nt i CCFLs. CASE STUDY 5 10 A linear CCFL is
produced wth atHﬁgél}%égFtnéﬁ%é ter of 1.8mMm an inner dianeter of 1.4mMm a
| anp | ength of 38.5nfMRand uses a sintered porous netal tube corrplosed O]::I
tungsten, tant i cobalt and wel ded onto a tungsten el ectrode.
Thegcorrposi ti oﬁ%@%ﬁ%@aﬁ\gﬂ + tantalum 80% 15 iron + cobalt: 20% The
el ectrode tube is se8lRd in a borosilicate (hard glass) tube, the interior
wal | of which | d w.th fluorescent powder filmwth a col or
tenperature ofnl‘@%%g&'%Jr H%é'%‘rosi licate tube is filled with an appropriate
neon/ argon gas conbi @R ion and a nercury vapour source, and is ignited with
20 circuitry kn in gﬂg a]rt. In operation at 3mA and 6mA, the CCFL of
Case Study 5 Hgg' EPYBrHANEY  har act eri stics as shown in Table 5 bel ow.
Oper ati ng Current 3mA@RAPer f or mance ChangelLum nous | ntensity30600cd/ m-45000
cd/ m47.1 oLum'tno%?}l Fl+ux 0 lumenl3. 5 lunen+35% After intensive aging test,
equi valent to 420650 hONRYF  nor nal operation: Lum nous Intensity27600
cd%m-37710 cd/ mLum n@irs Fl ux8.5 | unenll | unmenDecrease in Lum nous
I ntensity9. 6it°16t2%%)%f gse in Lum nous Flux150 ~ 18.5% Table 5 25 wo
21~ ~. tnl z~r ESEp ,Yﬁ YN 1113/ 111112113 16 Extrapol ati ng the data
obt ai ned from Gaatalush wadijoblumit is estimted that a CCFL constructed using
t he descri bed porous _gjntered netal conbination will achieve a lanp life of
about 50, 000 hours opﬂtonti nuous operation at 3mA. 5 The nmercury gas
di schar ge devurgstdrstablybdermur®€FL) constructed according to the present
i nvention uses si nherteld nmetal portions (such as tubes, buckets or plates)
to inprove getterind"#'Th respect to waste gases within the device
envel ope) thus incre@ing intensity) extending lifetinme of the device and
significantly inprovin er Ft ormance. | n one enbodi nent, the inventive
Si gtered 10 ?fr‘éqggﬁ)e Bﬂoﬂgﬁerf"gnﬁorous. Therefore, it has an increased
oper ational surfaceniebiga when conpared with the getters of conventional
mercury gas dischar ggg{jevi ces or CCFLs. Accordingly, the device is able to
w t hst and hi gher ope ing currents whil st maintaining steady operating
condi ti ons andtungstensitantalumhen t he operating current increases, so too does
the intensity or lum.,nous intensity. In particular, a 15 CCFL with a porous
sintered portion, vm%tﬂu'nsed as the cathode and constructed according to an
enbodi ment of the pré&@kent invention, exhibits a significantly higher o
| um nous i nt i i nde han ,conventional fluorescent lanps. It is to be
noted that a ¥t§:%rr\‘fmg%1 “&'%ﬁar ge device (such as a CCFL) 20 constructed
according to an enbockivent of the present invention would also exhibit an
increase in tenperature during operation. The increase in tenperature wll
rel ease any nercury vapour which has beconme physically trapped within the
sintered netal portion, but will not release waste gases as they will be
chemically bound to the "gettefing" netal. 25 A siraner sigkear gbbabORi on
accordi ng 3t 0 @RRq&ERRHMEEBEeIm[t hejgof esent igpyention forns oo nds with
wast e gases in ?he devi ce envef ope and_absorbs § hem ese sintered netal
portions becon@tﬁ@iﬁb’n‘a@tWWWen peot edfed itm g vacuumnot cober®Rgas
environment. Accordi gy, they| exfhopit .a Jgeprger bhiggélqg Jb%ft to waste
gases such as oxygen, nitrogen, carbon 30 nonoxi de and car boR di'oxi de as
wel | as wat er fungs@nebyolybdariugh ng si gni ficantly i npr drvad giekel ecotait
characteristics as dFi as serwing as " conventional " cat hode when wel ded to
the end of an electrode inside the device envel ope.

tungsten + niobium

OR
tungsten + tantalum
OR

molybdenum + niobium




WO 21111~/112;C8!J PCT/. A if 211113/111 12(13 17 The inventive sintered
nmetal. portion is ideal for use in multi-functional, high efficiency and
long life QCF)_§ A CCFL according to the present invention exhibits alife
span whi'th 4" 5f8hg the | ongest of all CCFLs. AlthoughPEHAUpMS®RIN3 |
i nvention has been described in relatifon to 5 particul ar enbodi nents
thereof, many other variations and nodifications and other uses wll becone
apparent to those sifRled in the art. It is preferred, therefore, that the
present i nvepidiidedan + tntdehmnot by the specific disclosure herein, but
only by the appendedﬁél aims. yo WO ?1111-1/1)2i(,8') 18 CLAI M5

PC TLAI'l 711113/ 1111 13 1. A nmercury gas discharge device conprising: (a}
an envel ope; Stdniluinnenibbig@ds and mercury vapour confined within the

envel ope; (c) a pair_of electrodes; and (d) one or nore sintered netal
portions | ocated i nQ@e the envel ope; wherein the sintered netal portions
have hi gh gatitgdteme edlpdRaber+ stics with respect to waste gases, but |ow
gettering characteristics with respect to the 10 nmercury vapour. 2. A
nercury gas di @G HeRiPe according to claim 1 wherein the one or nore
sintered netal portigms consist of or include iron, nickel and/or cobalt.
15 3. A nmercury gas discharge device according to claim1l wherein the one
or nore sintteR@IeMEIARIYISPENGhs conprise a conbination of: (a) one or nore
metal el ements seligpfafiflafroma first group having high gettering
characteristics with respect to waste gasses but | ow Bettering _
characteristics witHRespect to the mercury vapour, such as iron, nickel
and/ or 20 cafaddten ar}ﬁ'olft@en@ﬁ\el- or nore netal elenents selected froma second
group being resistant to high tenperatures within the nmercury gas discharge
devi ce and havi ng NERUBEt teri ng characteristics with respect to the mercury
vapour, such as nol ygenum and/ or tungsten and/or tantal um and/or niobium
25 4. A nercury gas discharge device according to claim3 wherein the :
proportion of tYREEHN elaslalitd sel ected fromthe first group in comnbination
w th the proportiogjogiunfet al el enments sel ected fromthe second group

conpri ses between 50% and 100% of the total sintered netal conposition. 30
5. A mercury gas di Rarge device according to claim 1 wherein at |east one
of the sintaprsdpddiah +RthiluRns 1S used as a cat hode. ~1'0
21111.(/02~Ci"J 19 PCI/ A 11211113/1111 | 2113 6. A nercury gas discharge
devi ce accordi ng- PigbEMi m 1 wherein one or more of the sintered netal
portions is a porous sintered netal. 7. A nercury gas di scharge device
according to claim6 wherein the porous 5 sintered nmetal has a porosity of
50~0 to 4dvisanok pecadsary far tHerisventivef sibteyed on@éPpodionAoriss cempoged odlyschar ge
device acgording.to ¢laim5 wherei ne or, nore of the sintered netal
portions c%u‘?'?ﬂf?‘t? mﬁ*&%égé%ﬁberﬁ'mﬁar@s%é??\F@CQPMFPH%S i’g %@g?@,m%ﬂﬁanci ng
the effi ciemeveniitie prafcifectRR the PlodrtoR B rhadl ElepiBritd Scfdtdipflom e
active al kaline nmetals conprising but not limted to one or nore of , the

f ol | owi ngfirst gioumin gambinptionawihdhe prepedipnsel metalglements selpctaskfram
the second group comprises between 50% and 100% of the total sintered metal

composition.

CASE STUDY 1

10 A linear CCFL is produced with an outer diameter of 2.6mm, an inner

diameter of 2.0mm, a lamp length of 243mm and uses a sintered porous metal
tube composed of tungsten, molybdenum, iron and cobalt and welded onto a
tungsten electrode. The composition is:
tungsten + molybdenum: 10 to 40%
15 iron + cobalt: 90 to 60%
The electrode tube is sealed in a borosilicate (hard glass) tube, the
interior wall of which is coated with fluorescent powder film with a color



9. Afluorescent lanp conprising: (a) a tube with an interior wall and an
exteri or wall and a fluorescent powder 20 filmcoating on the | nter| or
wal | ; ép?[ gas and nercury vapour corifined within the tu é

pai r of T and (d) one or nore sintered netal "EUN’P@H@"I-B at ed

i nsi de the tube; wherein the sintered netal port| ons have high Bettering

characterjstics 25 w.t espect to waste gases, ] | ow Bettering

char act er*eéf‘ﬁ’%@t%iet Rf g&dﬁe%? ﬁ&ﬁtwoﬁg%ﬁ W%déu led] witha an| GEPERIFER t anp
I

accordi ngnéen/%@éﬁfb%s%b?ﬁ&hauérﬁ‘%nenﬁ r’,‘q‘?’é’gﬂé gﬁ]ﬁ’ﬁ ?%ngﬁlngﬁq\l? Ftﬁ{tfe'd%ﬁ

consi st of or 1nhcldde 1ron, nickel rescent |anp
accor di ngcireuitty kinoma um‘dsreearm mhepmaeonratrﬁmmﬁsandelrﬁem nitleaC CFdr ofil Oase

conpri se C natio a) one qr, nore netal s, selected froma
FOISt o oSHRRAD MRS RerbeDc ShardreRalicasshavn in Taplar belelect t o wast 6
gasses; but | ow Bettering 1V0 ’?I 1i1.1/112~(~~i 9 PCTI A 11211113/111112113

20 characteristics with respect to the nercury vapour, such as iron, nickel
and/or c¢ @abta;tlngﬁ.‘dlrl(eb] one_ or ﬁtﬁrml-\net | el em:EnAs sel eRérfgimianoerCahasge pnd

group be , —ﬁ-l—uepﬁgbgm—i—u&a and
§8é%t tlo t he ury vapour,

havi ng | : W|t
such as rrbnhmtmdemﬁmxand70r t untd lemeand/[or ARG@hern and/ or mogkgoEim 12 A

fl uor esckpt—tamraccordi-ng-to claimi11 Wwherein the nrnnnrflnn of _net al

el ement s sel echad hiaEl18iy 658 oRliPHEn{1D ASXARS bRt ST OPOT i on

of 10 net aI eI enents sel ected fromthe second group conprises et ween 50%
and 100% t al—sAater pat : nrnnC| tiaon 13 A-fluorescent | anp
accor di ng t?%'ngg%m?rég'%erei nznggql%‘gg‘t one PRI ntler ed e port i bNs i s
used as aLmahbodEluxlS 14. A Tistoueeeent] TanBoaaees dif[g 10 Chakdm 9 Whejein

one or nere—of—t portilons is a paroys sintered netal 15.

A fl uores@@?f?a?ear?pl'%%‘ﬂ%l ng t & eteai m 14 whePd’ t he |porous sintered 20
met al hapinter@ty 0osity of 5 %t@néb%oaﬁldv@agrée}omslsmooiens| ty of 50%to 96{0.
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Operating Current 2mA 3mMA Performance Change
Luminous Intensity 28930 cd/m” 40070 cd/m* +38.5%

After intensive aging test, equivalent to 6,250 hours of normal operation:

Luminous Intensity 26520 cd/m? 34150 cd/m* +28.7%
Decrease in 8.3% 14.8% -
Luminous Intensity
5
Table 2
It is to be noted that conventional lamps are not capable of operating for

extended periods at an operational current of 2mA.

10

CASE STUDY 3

A linear cold cathode fluorescent lamp (CCFL) is produced with an outer

diameter of 2.6mm, an inner diameter of 2.0mm and a lamp length of 243mm. it
uses a sintered porous metal tube composed of tungsten, molybdenum, iron
15  and cobalt and welded onto a tungsten electrode. The composition is:
tungsten + molybdenum: 70 to 90%
iron + cobalt: 30 to 10% |
The electrode tube is sealed in a borosilicate (hard glass) tube, the
interior wall of which is coated with fluorescent powder film with a color
20 temperature of 5800°K. The borosilicate tube is filled with an appropriate
neon/argon gas combination and a mercury vapour source, and is ignited with
circuitry, as known in the art. In operation at 7.5mA, the CCFL of Case Study 3
has performance characteristics as shown in Table 3 below.

Operating Current 7.5mA

Luminous Intensity 44000 cd/m*®

After intensive aging test, equivalent to 15,000 hours of normal operation:
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Table 3

Extrapolating the data obtained from Case Study 3, it is estimated that a
CCFL constructed using the described porous sintered metal tube will achieve a
life of approximately 40,000 hours of continuous operation.

CASE STUDY 4

A linear CCFL is produced with an outer diameter of 4.0mm, an inner
diameter of 2.9mm, a lamp length of 264mm and uses a sintered porous metal
tube composed of niobium, molybdenum, iron, nickel and cobalt and welded
onto a tungsten electrode. The composition is:

niobium + molybdenum: 30%
iron + nickel + cobalt: 70%

The electrode tube is sealed in a borosilicate (hard glass) tube, the
interior wall of which is coated with fluorescent powder film with a color
temperature of 5200°K. The borosilicate tube is filled with an appropriate
neon/argon gas combination and a mercury vapour source, and is ignited with
circuitry known in the art. In operation at 8.2mA and 6.4mA, the CCFL of Case
Study 4 has performance characteristics as shown in Table 4 below.

Operating Current 8.2mA 16.4mA Performance Change
Luminous Intensity 26900cd/m? 42800 cd/m* +59%
Luminous Flux 176 lumen 248 lumen +40.9%

After intensive aging test, equivalent to 15,000 hours of normal operation;

Luminous Intensity 23700 cd/m? 36670 cd/m? +49.0%
Luminous Flux 166 lumen | 218 lumen +39.7%
Decrease in Luminous 11.9% 14.3%

lntensit_y .

Decrease in Luminous 11.4% 12.1%

Flux
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MEETTENTT by R d S of haidSten, tantalum, iron and cobalt and welded onto a
tungsten electrode. The composition is:

tungsten + tantalum: 80%
15 iron + cobalt: 20%

The electrode tube is sealed in a borosilicate (hard glass) tube, the
interior wall of which is coated with fluorescent powder fim with a color
temperature of 12000°K. The borosilicate tube is filled with an appropriate
neon/argon gas combination and a mercury vapour source, and is ignited with

20 circuitry known in the art. In operation at 3mA and 6mA, the CCFL of Case
Study 5 has performance characteristics as shown in Table 5 below.

Operating Current 3mA 6mA Performance Change
Luminous Intensity 30600cd/m? 45000 cd/m* +47.1%
Luminous Flux 10 lumen 13.5 lumen +35%

After intensive aging test, equivalent to 4,000 hours of normal operation:

Luminous Intensity 27600 cd/m* 37710 cd/m®
Luminous Flux 8.5 lumen 11 lumen
Decrease in Luminous 9.6% 16.2%
Intensity
Decrease in Luminous 15% 18.5%
Flux

Table 5

25
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sighificantly higher luminous intensity index than conventional fluorescent

lamps.
It is to be noted that a mercury gas discharge device (such as a CCFL)

20  constructed according to an embodiment_ of the present invention would élso
exhibit an increase in temperature during operation. The increase in
temperature will release any mercury vapour which has become physically
trapped within the sintered metal portion, but will not release waste gases as
they will be chemically bound to the “gettering” metal.

25 A sintered metal portion according to an embodiment of the present
invention forms compounds with waste gases in the device envelope and
absorbs them. These sintered metal portions become more active when
protected in a vacuum or inert gas environment. Accordingly, they exhibit a
stronger binding force to waste gases such as oxygen, nitrogen, carbon

30 monoxide and carbon dioxide as well as water, thereby providing significantly
improved gettering characteristics as well as serving as “conventional” cathode
when welded to the end of an electrode inside the device envelope.
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molybdenum and/or tungsten and/or tantalum and/or niobium.
25 '
4, A mercury gas discharge device according to claim 3 wherein the
proportion of metal elements selected from the first group in combination with
the proportion of metal elements selected from the second group comprises
between 50% and 100% of the total sintered metal composition.
30
5. A mercury gas discharge device according to claim 1 wherein at least
one of the sintered metal portions is used as a cathode.
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7. A mercury gas discharge device according to claim 6 wherein the porous

5 sintered metal has a porosity of 50% to 4% and a relative density of 50% to
96%.

8. A mercury gas discharge device according to claim 5 wherein one or
more of the sintered metal portions further includes one or more active alkaline
10 metals, enhancing the efficiency with which electrons are emitted from the

cathode, the active alkaline metals comprising but not limited to one or more of
the following:

(2) barium;
(b)  calcium;

15  (c) strontium; and
(d)y  cesium.

9. A fluorescent lamp comprising:
(@  atube with an interior wall and an exterior wall and a fluorescent powder
20 film coating on the interior wall;
(b)  inert gas and mercury vapour confined within the tube;
(c) a pair of electrodes; and
(d)  one or more sintered metal portions located inside the tube;
wherein the sintered metal portions have high gettering characteristics

25  with respect to waste gases, but low gettering characteristics with respect to the
mercury vapour.

10.  Afluorescent lamp according to claim 9 wherein the one or more sintered
metal portions consist of or include iron, nickel and/or cobalt.
30

11, Afluorescent lamp according to claim 9 wherein the one or more sintered
metal portions comprise a combination of;

(a) one or more metal elements selected from a first group having high
gettering characteristics with respect to waste gasses but low gettering
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12. A fluorescent lamp according to claim 11 wherein the proportion of metal
elements selected from the first group in combination with the proportion of

10 metal elements selected from the second group comprises between 50% and
100% of the total sintered metal composition.

13. A fluorescent lamp according to claim 9 wherein at least one of the
sintered metal portions is used as a cathode.

15
14. A fluorescent lamp according to claim 9 wherein one or more of the
sintered metal portions is a porous sintered metal.

15. A fluorescent lamp according to claim 14 wherein the porous sintered
20  metal has a porosity of 50% to 4% and a relative density of 50% to 96%.

16. A fluorescent lamp according to claim 13 wherein one or more of the
sintered metal portions further includes one or more active alkaline metals,
enhancing the efficiency with which electrons are emitted from the cathode, the
25  active alkaline metals comprising but not limited to one or more of the following:
(@  barium;
(b) calcium;
(€)  strontium: and
(d)  cesium.
30



