"H GH PRESSURE DI SCHARGE LAMP CONTAI NI NG A GETTER

DEVI CE" The present invention relates to a high
wonewmaweL3di scharge | anp, particularly of smal PCT/IT2006/000088

di mensi ons, containing a getter device. Hi gh pressure

di schar ge Ianps (al so known as_high intensity

di scharge | anps) are lanps in” hhich the Ii ght em ssion

is due to the electric discharge that is established

in a gaseous nedi um conprising a noble gas (generally
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pressures of 10° Pa can be reached in the burner and temperatures of about 700 °C

in the coolest point of the lamp.

25 In Fig. 1 a generic high pressure discharge lamp, of the type wherein the
electric connectors are on one side only of the lamp, is shown in a sectional view:
although in the rest of the description reference is always made to this type of
lamps, the invention can be also applied in the so-called “double-ended lamps”,
wherein there are electric contacts on both ends of the lamp. The lamp, L, is

30  formed of an external bulb, C, generally glass made, inside which the so-called

burner, B, is provided formed of a generally spherical or cylindrical container of



and a noble gas added with a netal or a netal conpound
in vapor form (or vaporizable with the |anp turned
wome6/0v0428s provi ded i nside thereof, the m xtuPeTar2006/000088

nobl e gas and sai d vapor being the nmeans in which the

di scharge occurs; as known in the field, an end A of

the bulb, and two ends Z of th&-burner are seal ed by

heat conpression. The burner is kept in place by two
supporting netal parts, M through netal feedthroughs
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25  for establishing and maintaining the discharge, thereby increasing the lamp power

consumption; in addition, this raise of potential difference causes a raise in the
electrodes “sputtering” phenomenon, consisting in the erosion thereof due to the
impact of the ions present in the discharge, with consequent formation of dark
metallic deposits on the burner internal walls and decrease of the lamp brightness;
30  for these reasons, hydrogen is commonly considered the most noxious impurity in

lamp bulbs.



burner, a getter material capable of chemcally fixing
them The getter materials are generally netals |ike
WwOiRb@rvwms zi rconium or alloys thereof w th ORETAT2006/000088
nore transition el ements, alum num or Rare-Earths.
Getter materials suitable for the use in lanps are
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(zirconi umal um num al | oys), US 4, 306, 887
(zirconiumiron alloys) and US 5, 961, 750
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25" €d4€&8rge lamps, which have relatively large dimensions (the bulb generally has a

length greater than 10 cm); it becomes much worse in high pressure discharge
lamps of recent development which have sensibly reduced dimensions, for
example with bulbs having an external diameter of about 2 cm or less and length
of less than 7 cm (in the remaining part of the text, high pressure discharge lamps
30  with these dimensions will be referred to as miniaturized lamps). With such

reduced dimensions, positioning the getter device inside the bulb presents a



di mensions forces to position the getter device cl oser

to the burner conpared to bigger dinension |anps, so
woheie/ 09028 h t he sanme di nensi ons of the getter HeViIIT®)6/000088

t he shadow effect is increased. In second place, there

Is an indirect effect linked to the fact that the

sorption of hydrogen by getterdmaterials is (contrary

to all other conmon inpurities), an equilibrium

phenonenon: the higher is the tenperature, the higher

s ﬂlﬁﬁoe?f&%?r%fm%f IHGREOPRCHHOUED difbce@ebbtt beﬁlm of reduced
wWth the gett Wth mhniaturized | anps, any bul
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and thus t di mensi ons of the getter device;
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snadow 0] ecte
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Pr Ofin8Fené; §1P bl é‘lﬁr&ﬂ& RERE&ATY oAMRBsiRE of Eiedus hydrogen
object 1s achieved with a hi gh pr essure di scharge | a

1 oninathaibislp, at gerldebe tenebsary tociareast thei aneaint of Ehder mhtenal and

et S BEREERRattpn eten 8o A T oS and the above

pOSﬂntethfheHChd@Q togflade! Bl deRicsailebeol @k Hidlidr dRBur to increase the
essentlally hi dden to the burner by said netal part;

shadev @Edieeied by the getiasdevitte f eedt hrough for the

I t
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150vhi axhl gaoticvdartyuininiatorizedionzay whith eolbe theasboseimpntiériedgroblems.

nmet al rt, .extending itself het en he two hea .
the | an‘g cofinei tﬁvg‘ﬁt GePhiRYenhen. it PPisel s Ackinye &dwith a high

fol ﬂn‘éwuf’éldﬂ%ﬁail%é l @RELnihg atgeﬁerq{e@i@'e n&ﬁré@t@fz@& th that the getter
Figure 1 has already been TIlustrated in the

i ntdeydkedsi on; - Figure 2 shows in cross-section a
and 4 SholfeiB: BRLiouE o5 Bievbr Rt S Fina e R d in such
2@ he | anp a position to be parallel to said metal part and essentially hidden to the
burner by said metal part; or
- attached to at least one feedthrough for the electrical feeding of the
burner; or
- in the form of a hollow filiform body filled with getter material, which
25 forms fully or in part the burner supporting metal part, extending itself
between the two heads of the lamp.
The invention will be described in the following with reference to the
drawings wherein:
- Figure 1 has already been illustrated in the introduction;

30 - Figure 2 shows in cross-section a first embodiment of lamp of the

invention;



of Fig. 2; - Figure 5 shows in cross-section a second
enbodi nent of lanp of the invention; - Figure 6 shows

wa gstoven3devi ce to be used in a |lanmp of Fig. BCTAT2006/000088
Figure 7 shows in cross-section another enbodi ment of

| anp of the invention; - Figure 8 shows a getter

device to be used in a lanp ofSFig. 7; - Figure 9

shows in cross-section another enbodi mrent of |anp of

the invention; - Fig. 10 shows a getter device for use

in a | anrigire§BInd Y stowHivéd pés%iwéw%m_r ldBvieéOReSRel P the lamp
a further enbodi ment of |lanp of the invention; and -

Fig. 12 sHdW& Zn cross-section a | ast enbodi ment of

| amp of_t ' | OF | € '

the i nvenlﬁg%ljﬁ nf\?/gﬂ‘li;‘{‘riouqhstcr&gg eS%&%O% {?gcghgfé}%ogigm%mﬁ?ﬁf ﬁInp of the
r ef er encantentlongs. 3 and 4. The lanp, 20, conprises a
supporti netal part 2 1 on which a filifor etter

Sdevi ce 22 1BESH ShlS Arseridevins tp be GFocHn 1R o4 FIf Par

to, and prish@r fahywiah Gb&actliod Radthel BRLEARRS %%%ingnof the
of part 217 and is fixed on this part (for exanple, Dy

two wel diingentionnt s, 23 and 23') in such a way that,

when vi ewed along the |amp axi.s, its, .prajecti.on ig

asent 1ol TEuR e AdeHEERF oy 6 Re S Ba PRSIt 2 1

on whi ch Fikures9 fsh¥®d; inWrbs-debtion AR6BEP bBOdinidie ddebin®l of the
device 22 results "hidden" to the burner, and does not

14 ncr ease inKentighadow ef fect due to part 21, which is
unavoi daby. 1&@ r ] Sl sein
the | arrpb%g' | g_oﬁx}g aa&gt&s%om%e #%h%qégl%ﬁggg%l@’ Devi ce
22' (Fig.Fi8) 11 sshbasnmdcrofs-sectjemear Alrihyr rRibatinent hdulainpgofl the
30 extended and open at the ends; inside housing 30 a
getter nmef¥FHR &Y s present in powder form the

devi ce shgyn 1bNsERRs G aRbRGBAH 3 TRl SBIAHRER of lamp of the

cross-section, but obviously other sections are also
15p0ssi bl e,ingemdionas circul ar, square or rectangular. The

devt o Sl a0 LR R BB B8 Ao v
t hr QBRGBncR t6 Fidses affl 4C TAPIRGS 20NcEBPHRE & supstRhg el part 21 on
which a filiform getter device 22 is fixed. Device 22 is of a width similar to, and
preferably not greater than, the cross-section of part 21, and is fixed on this part
20  (for example, by two welding points, 23 and 23°) in such a way that, when viewed
along the lamp axis, its projection is essentially fully included in the supporting
part 21 on which it is fixed; with this assembling, the getter device 22 results
“hidden” to the burner, and does not increase the shadow effect due to part 21,
which is unavoidable.
25 Getter devices suitable for the use in the lamp of Fig. 2 are shown in Figs. 3
and 4.

Device 22’ (Fig. 3) is formed of a generally metallic housing 30 extended
and open at the ends; inside housing 30 a getter material 31 is present in powder
form; the device shown in the drawing has a false-square cross-section, but

30  obviously other sections are also possible, such as circular, square or rectangular.

The device of Fig. 3 can be obtained by passing a tube of a greater cross-section



to the process described in the international patent

application WO 01/67479 in the nanme of the applicant
woevwnefzeugh this application refers to the pPOUATIDE@ON008S

of mercury dispensers). Wth this process devices of

type 22' with a wdth of about 0.8 mm have been

produced, and it is possible t6-further reduce these

di mensions, to at |east about 0.6 nm Device 22" (Fig.

4) is formed of a generally netallic housing 40,
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is formed of a shaped thin netal plate, thus obtaining

an fesheprocgss gesetibeeth theostemasionslmetend appligadieni WE) 01/67479 in
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5path for the access of gases towards the getter . .
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application. refers t he nerc [ nser .
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OghUE LbRIhiRE aﬁ%_tsﬁe%ﬁaﬂif\ﬂh&&? cihdﬁs-tsé@ioﬁ%W&idal}’\@ﬁg%b—section is

pr
this process deV|_ces Wt such a cross-secCtion .
10 heshomap iy thendrasiegs bebyage the twioedges. 425 amdndlond thedhin plate

nodE Ryt ihe hRuMa0skn s I D806 S RReE BT b do5pe access of

ni cBbs towaedsethp loatted Anaterddl 4 1irpadilitsiStosth€ 6pénihgds dt $heddr® of the
pos t o use, ni obi.um or tantal um which, although

i bl . | .
rmriwés@geﬁ@ﬁ ViR 7B Renwanifpeiteddaraiiehybe myoqess described in the
sus | ‘ i ' | S ‘o L OV E. 15 nt:
usEabili PSRRI MWL SSREGts il 10 BROUcaion
15posiefirs e the msicdey dispedsensmproduction) butphs iptacessscanl s esed for the

to th urn W thout.the risk of dark.deposits . ;

¢ o PR e deXiHES i he shgd el T A doyigesopith such
congleRsaist@iont thet BRMNrafdzRih WiaR dideadt AHouMOMBYANRNSE and the
t he advant age of being easily perneable to hydrogen,

es peaighilis bt O rgm havapeemehitised. so that in this case

the sor$f i 11S.:0aS~by_t .getter terial .takes .

pl ace n’glﬁé gﬁlllsglggd&fi ‘élg%n%% %‘?‘P?%elsd%?ﬂeéagﬁ'a]ﬁl&d%(ggﬁ%ﬁei mickel-
20 hrplagl itdig swiinléss4Beel;bititis 8186 POSsIBIE RO UEH nioBRIMMAS kfitalum which,

surface of the device. The |anp according to the

secyYHUghbBarnERRenstver Have rbentdvaneaa ol heingelessesusceptible to
o BAE N e ) B8 Sbo R0 AN L GAR Iy P oy e
t hemosefreélytpusitipaed emsidbe theclamp, emen @mpesitibns closer to the burner,
without the risk of dark deposits formation on the lamp walls due to the metallic
25  vapors condensation thereon. Niobium and tantalum have also the advantage of
being easily permeable to hydrogen, especially at high temperatures, so that in this
case the sorption of this gas by the getter material takes place not only at the ends
of the device and possibly through the slit 43, but rather through the whole surface

of the device.
30 The lamp according to the second embodiment of the invention has the

getter device attached to at least one and preferably both feedthroughs for the



f eedt hrough, has the advantage of doubling the anount

of available getter material, but in sonme cases one
weizngleoadavi ce may be used for econoni cal rease8asaTibheé/@0088

enbodi ment can be realized in two alternative ways,

the first of which is illustrated in Figs. 5 and 6,

while the second is illustrat€b-in Figs. 7 and 8. The

| anp according to this first alternative, 50, is shown

in Fig. 5. Lanp 50 conprises a first supporting part
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t er m nal ectrically feeds el ectrode 53; and

secfmﬁiﬂhrguglpoh@s itlep pdvantm of tdeabling HWho FerPUnE &t h\f%]@}blﬁ getter
o0 eSS FLIE BB HEEL bR P gy resons.
f eedt hﬂﬂmg&nﬁ@dlﬁiehﬁc@&fm‘ea&eﬁﬁn Ywo altérhhtingd wayse cthel ﬁl’rst of which
detail in Fig.. 6, and cq |sesarrealllcvv|re
5ontipilipsfrated i Fiess Sand G vy %h%fecawi t5d luﬂﬁi@%lrlnéilgsr araﬁﬁl fg
tt

O be THRINES shéqranB UL AHABEHai, 30 IR héfn dP¥isCS. Bimp 50
[ n joentprises anfirst duppg)rmmani iy ehaty\mrdugkrfmduhmngh 6@ sdalal ig burner

t i 6 1inthe_.,
o PERE Y teRrcAl st 8 orhES sehohd sPoortifpatts1, that,
pObthﬁﬂ hqgéﬂflﬁl%ﬁélh B0’ bGedPRMIB chpositt bitar Reminald2t hfectrically
assenbl’y wders-wire to a tenperature suitable to

1OCoer@dS| cﬂ@p@octeh&st The tstmeturenof efepdthfopghy60 d&ei saneas 60°) is
eposi t n
Wi t Hu% ag?aﬁ ?&gﬂ g%;g%gégl L g‘l%e% egtélhg f\%@e ﬁsl A to which is

matfofrhéd a ®atp o\ﬁ/lgeaer&ihatehﬁaforrnmgt detiendoEEDbY. E@dehréugrhsﬁo with
tenperature to cause evaporation of the liquid phase
of geHer dgeisendd gidn %F‘nd’rQ‘ﬁléﬁl HertxaAgplen éhr%émﬂ@q ﬁ@etal injection
as t c
conOn e CL i RO ke NPl IR AP mt B BT positioning
15depm$e tGl thehes unqnﬂchsnowhwhythbepcpmmnsarddgaﬂer hmygenalears poured,
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bet en the wei te rial d,t
&het St Tk, il B S oerdR © 2RI Peragure o
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P ET 80l 1545DERLEE LRSS SHS 8 SO0l v
ev ep‘dwm:*. wf chetterc nmatertal veith Ipaa&lep mZEIl&Wﬁr offiart bleouget30epm in a

bod romthe . wr this drawback ca \Y;
(¥1spers(gng medium ﬁavmg an aqueous, alco% ﬂc yd?oaﬂccﬂno?w base and

25  containing less than 1% by weight of organic compounds having a boiling
temperature higher than 250°C, with a ratio between the weight of getter material
and the weight of dispersing medium comprised between 4:1 and 1:1, as described
in US patent No. 5,882,727 in the name of the applicant.

A getter device 62 formed directly onto wire 61 is rather easy to produce,

30 but may suffer the problem that the repeated thermal cycling consequent to
turning on and off the lamp could cause breaks and eventually detachment, at least



choosing a material for getter device 62 having

characteristics of thermal dilatation simlar to those
wohodeleoarat eri al of wire 61. This probl em may BET/1T2006/000088

avoi ded by using the second alternative way of

attaching the getter device to the feedthroughs, as

illustrated in the lanp of Fig8-7. This lanp, 70, has

supports 7 1 and 71', supporting feedthroughs 72 and

72' conpression sealed in burner ends 73 and 73" for
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of SEUTRMANGTAL BiKiveith axedused sxigrigh dinmejers sgfdnthat the getter device
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25 Fig. 9 shows another embodiment of the lamp of the invention. Lamp 90 has

the main support formed of two parts, 91 and 91°, linked to each other by the
getter device 100. Device 100 is shown enlarged in Fig. 10, and it is formed of a
tubular housing 101 internally filled with getter material 102, except for the ends;
housing 101 is made of a material which exhibits a good hydrogen permeability at
30  high temperature, niobium for example, so that the gas can pass through the

housing and reach the getter material, where it is chemically fixed. The hydrogen



housi ng thi ckness, conpatibly wth the nmechanica

resi stance needs of the assenbly; the m ni num possible
wohbwlkners can be easily identified with a | i nPCEAT2006/000088

nunber of experinental tests. The two ends of device

100 are not filled with getter material, thus form ng

two seats for the insertion of9the ends of parts 9 1

and 91' of the burner support; the fixing between

device 100 and parts 91 and 91' is preferably
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291 0@1%%0@?11& in this case the whole length of the longer support of the burner is
formed of a housing filled with getter material; such a kind of getter device can be
manufactured with the techniques described in the above mentioned international
patent applications WO 98/53479 and WO 01/67479. In the case of a getter device
produced as described in WO 01/67479, the housing material will be made of a

30  material which exhibits a good permeability to hydrogen, e.g. niobium. The end

112 of device 111 is anyway open, and represents an additional hydrogen direct



described in WD 98/53479, it may be produced with a
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t heldlte hlloay may @@EFhed@ad describedwith rofeieare fo-deyine 100) or as well

ap 000673 in the nane of the
appsrgg@?&%ngﬁék%%Q Jh pressure discharge |anp (20,

50, 70, Tig0getttd MhatetiaB)thateap be ssalgoproduce devices 22, 22°, 227, 52, 70,

92 and 111 are the ones described in the introduction, and in particular zirconium-

25  aluminum alloys of patent US 3,203,901, zirconium-cobalt-Rare Earths alloys of
patent US 5,961,750, yttrium and yttrium-based alloys of patent GB 1,248,184 or
of international patent application WO 03/029502; it is also possible to use ZrYM
alloys, where M is a metal chosen among aluminum, iron, chromium, manganese,
vanadium or mixtures of these metals, described in international patent application

30 PCT/IT2005/000673 in the name of the applicant.



bulb (C) and, within the bulb, a burner (B), supports
(M for the burner, feedthroughs (R) for feeding an
wehewtwieal di scharge in an at nosphere conpri sPAQ@/IE2006/000088
nobl e gas and netallic vapors in the burner, and a
getter device, characterized in that the getter device
is: - filiform (22, 22', 22"y 1lfi xed to one (21) of
the netal parts supporting the burner, and in such a
position to be parallel to said netal part and
essentially hidden to the bgrpgymy said netal part;
or attached to at |east one feedthrough (61, 61'; 72,
72') for the electrical feeding of the burner; or in
t he formm of hIm. b [ ' -
mater o, AEreeREehisl P REY ot 10,38, 11O B bhprsing o
( 10fu1b m)aﬂdﬁavmﬁhaihep‘aﬂb aubmmt i(BY sﬂ@oﬁm r(Ma)r for the burner,
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| [
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f eegbihe® ugm n{e?az housing %309 BRRAGIIhdpeh b tleTeRdE indidd -hﬁmh getter
burner to a support (71, 7 1') of the burner. 6. Lanp

( 90patgsalingiorger @1 isaresent. wherein the burner support

g;(t tG\r/]\gl %g??@ﬁﬁﬁ ?26)9% ;)fﬁ?négﬁoagﬁ R étz}lﬂﬁﬂé}‘?her g%ttéro({e@?c% (22”) is
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i nt fgrfﬁsqi p§ afthin| raetal plate %@queﬁo ohisia rapaﬂsse(nilel\iy c Oé%t ghgss-section,
with a single slit (43) between the two opposite edges (42, 42”) of the thin plate.

._‘_g

4. Lamp (50) according to claim 1, wherein the getter device (62, 62°) is
in the form of a body formed of getter material onto a metallic wire (61, 61°), said
25  wire being part of a feedthrough (60, 60°) connecting an electrode (53, 53°) in the
burner to a support (51, 51°) of the burner.
5. Lamp (70) according to claim 1, wherein the getter device (80, 80°) is
in the form of a hollow cylinder formed of getter material only and having a
central hole (81) into which is inserted a feedthrough (72, 72°) connecting an
30 electrode in the burner to a support (71, 71°) of the burner.

6.  Lamp (90) according to claim 1, wherein the burner support extending



for the ends, wherein the termnals of said supporting

parts (91, 91') are inserted. 7. Lanp (110) according
woaowlao4ar8 1, wherein the getter device (111) eRCEATIN0G6/000088

between the two heads of the lanp and al so performs

the function of support for the burner, and is forned

of a tubular metal housing belsg. perneable to hydrogen

and filled with getter material. 8. Lanp (120)

according to claim1, wherein the getter device (122)
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device i s nadé of niobiumor tantalum 12. Lanp

10ac domali thg lash peftionms the longer swpBeSiOf thqi@nmmldﬂg &ixpdon one side
40, 101).. of ¢ ;
4030l S 120 W oS SRR 2 T BBRTBRES) or e

st efdcirodt @bitheuare t antal um 13. Lanp according to
claim 1 wherei n sajd getter devices conprise or ar

made of9- a é@m;éacc,qgillég aflabm ds Shersid iy DHrnes SRRt 15 formed in
YU ﬁﬁﬁ ggﬂl do bfaf Qe UIR PInUTE RHINA] pRYBy a getter device
Z|rcon|u arths alloys ano
15zi rfonné:dmflattublﬂm mMahhbmyng beihg perndable o mptragencansisied with
armnﬂ al ugifinttm iron, chrom um nmanganese, vanadi um or
Peiga hese netals. 14. Lanp according to claim
1, whergy n 1S a&@i‘c@n%‘ﬁﬁo@rb%1ﬁl’é nadr Fhvaereinthe AbustRBUBO, 40)
2 cmor less and length of less than 7 cm 15. Process
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for f nsisting in
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tube wth o
device is made of niobium or tantalum.

12. Lamp according to claims 7 or 8 wherein the housings (30, 40, 101) of
said getter devices are made of a material chosen among nickel, nickel-plated
iron, stainless steel, niobium and tantalum.

25 13. Lamp according to claim 1, wherein said getter devices comprise or
are made of a getter material chosen among yttrium or yttrium-based alloys,
zirconium-aluminum alloys, zirconium-cobalt-Rare Earths alloys and zirconium-
yttrium-M alloys, where M is a metal chosen among aluminum, iron, chromium,
manganese, vanadium or mixtures of these metals.

30 14. Lamp according to claim 1, wherein said bulb has an external

diameter of about 2 cm or less and length of less than 7 cm.



powders of a getter material, passing the filled tube

through a series of conpression rollers until the
wdesieroeas2sli anet er for the getter device is obt BRCmET2006/000088

and cutting the resulting tube in parts of the desired

| ength. 16. Process for the production of a getter

device (62) for use in a lanpl8f- claim4, consisting

in positioning a nmetallic wire (61) in a nmould in

whi ch powders of getter material are poured and then
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claim 6, consisting in: providing a section of a niobium tube of the same diameter
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as the final getter device; holding this tube in vertical position by inserting in a
bottom aperture thereof a lower support of the same diameter as the internal
diameter of the tube itself and of a height equal to the part not filled with the
25  getter at one end in the final device; pouring getter material powders into the
container formed by the tube and said lower support; and by compressing the
getter material powders in the so-formed container by a piston of a diameter equal

to the inner diameter of the tube.
20. Process according to claim 19, wherein during the step of compressing
30 the getter material powders the tube is contained into an external mould of internal

diameter equal to the outer diameter of the final getter device.



