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"OXYGEN DI SPENSER FOR Hl GH PRESSURE DI SCHARGE LAMPS" The
present invention refers to an oxygen di spenser for high pressure

di scharge | anps. H gh pressure discharge Iarrpskhave a 5 struct uae t hat
conprises an outer glass envelope that may be kept evacuat ed or

fi IrrFed wi t hW. é‘r?sﬁz??gf'? gas, generally nitrogen; inside the FCTITOUM28] ope is
present a transparent discharge tube, that may be made of guartz or
translucid ceram c, generally alum na. The louter envel ope -. protects

the di scharge tube frominward diffusion of atnospheric gases 10 that

woul d occur in ca¥@X¥YGEN DISPENSERJTGR HIGHPRESSHURE ISCHARGE LAMPS”

tenperatures reached by its surface during | anp \A\Drlki ng. but

Di scharge tube filli a e n_t anp y ese.
ge?\gral Igy cgnpri se atnﬁ.]eggﬁgge({ﬁ f"X’Sﬂﬁ?‘g‘ Sgifpgnt aﬂeﬁ’gﬂ&f‘nais’gﬁnfq{et@ 'ﬁ@hof
lamp, little addpressure m!lschargemamormghrfprmuve VdiseHarg@ nAmpst éHav65a

| ectrod f t
the o e e oRnRre Heh Copbrinaoan Bis olans ohveiohe dhali Baybe kept

applied to the evacuatddeok rfilligs with Rhafisi igasf gea@ﬁhnynnmgeaaﬁﬁgué mextur e
filled in the dlssggF%e tube. The Iasma em ts radiations of

wavel ength in t RBIQRS,) ent aaﬁ'ﬁﬂ%ﬁ'ﬁ\m%ﬁrﬁgﬁ e, thatymay henmadengfs al so
have on the i nnequdity bRrCRavsiucid cér*éﬁn@“PSﬁet‘iW%lﬁ%@ Tﬂé”ou.}teastm@foipt ally

so-cal | ed phosphors, which function Is convert at
the WV radi at i orP/PiRcts e dischargeyhube fromeinwagdnstiffusion of Ia&mesphamymsesf

ceram ¢ poWGQ’ S. thef W' Ycdir’ P tadl 6K fSndrprofdcted tube, given the high
temperatures reached by its surface during lamp working.

Discharge tube filling gases vary depending on the lamps, but these
generally comprise at least one noble gas and, depending on the kind of
lamp, little additions of sodium vapors, mercury vapors and metal

15 halogenides (generally iodides). Two metallic electrodes are fitted into the
ends of the discharge tube: when a potential difference is applied to the
electrodes, a plasma is formed in the gaseous mixture filled in the
discharge tube. The plasma emits radiations of wavelength in the visible -
and ultraviolet (UV) range. Some lamps also have on the inner surface of

20 the outer envelope a thin layer of so-called phosphors, which function is to
convert at least partially the UV radiation into visible light. Other lamps
have a layer of ceramic powders, generally zirconium oxide (ZrO,),
deposited over the two ends of the discharge tube, that helps keeping the
working temperature inside the tube.

25 | Lamps manufacturers have found that small amounts of oxygen
present into the outer envelope may be advantageous to the lamp
functioning. |

US Pat. No. 4,918,352 describes a lamp having in the outer
envelope an oxygen gas adding or an oxygen dispenser that releases

30  such gas upon heating when the lamp is tumed on. According to said
patent this expedient serves to oxidize the surface of electric leads present
in the envelope, so as to prevent losses of sodium from the gas filled in



deposited over the two ends of the discharge tube, that hel ps keeping the

wor ki ng tenperature inside the tube. 25 Lanps nmanufacturers have
faqund that small anmounts of oxygen present into the outer envel ope
may be advantageous to the | anp functi oni ng. US Pat. No.
4,918, 352 describes a lanp having in the outer envel ope ygen gas
addi ng ‘or WO8BMBn di spenser that releases 30 such gas Jic#‘%@@? ng when
the lanp is turned on. According to said patent this expedient serves
to oxidize the surface of electric | eads P?esent in the-envel ope, so
as to prevent |osses of sodiumfromthe gas filled in WD 98/ 22975
PCT/ 1 T97/ 00288 the discharge tube. - 2- t he

discharge tube. it is known torh B PEUN, £8S BoRThe altantod P ridhgld°

advant age of havi ng o y oxI di Zi ng at nosphere, - due to A
presence of t r aslightiyfoxidiziggratmosphere, due e thapresepne of bpees df oMygenaip; such
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woul d result in TTower eni ng
of phosphor 5 nagnd dbtackeding ofophdsphors that walild cesulb ins loweeingrin time wfi¢heut er
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cont am nants of hpdroparonsspresenithin thepbuted wivepe! Mydrocarbons in the lamp
may come from various sources. Hydrocarbons may be introduced into the
outer envelope as contaminants of components of the lamp, such as the
10  current leads; they may come from the oil of the vacuum pumps used to
evacuate the envelope; or, they may be a residue of organic binders
employed in the pastes used to lay some coverings, such as those of ZrQO,
over the discharge tube ends or those of phosphors on the inner surfaces
-of the envelope. At the working temperature of the lamp, ‘hydrocarbons
15 decompose giving rise to carbon that deposits on the outer envelope
and/or on the discharge tube in the form of a black layer. This black layer
not only affects the maintenance in time of the lamp brightness, but also
the discharge tube temperature, giving rise to a change in the lamp color.
As these deposits are formed already during the first hours of lamp
20  operation, it would be desirable to prevent their formation at a stage as
early as possible of the lamp life.

A filling of gaseous oxygen in the outer envelope soon after lamp
production does not allow however to check the hermetic seal of the
envelope with the method commonly used by lamp manufacturers,

25 . consisting in generating an electrical discharge, called “glow discharge”, in
the same envelope. As a consequence it would be advantageous having
available an oxygen dispenser that releases this gas only after execution
of the check of the hermetic seal of the envelope. Unfortunately the
mentioned US patents do not teach the use of any oxygen compound

30 useful to this end. _

APL Engineered Materials, Inc., Iflinois, USA proposes in its
technical-commercial catalogue the use in lamps of barium peroxide,



10 current |leads; they may conme fromthe oil of the vacuum punps used to
evacuate the envel ope; or, they may be a residue of organic binders

enpl oyed in the pastes used to |l ay sonme coverings, such as those of ZrQ2
over the discharge tube ends or those of phosphors on the inner surfaces
of the envel ope. At the working tenperature of the | anp, hydrocarbons 15
deconpose gW?’F@”?"I se to carbon that deposits on the outer §8

and/ or on the discharge tube in the formof3a bl ack layer. This black |ayer
not only affects the maintenance in tinme of“The lanp brightness, -but al so
t he discharge tu e [ I £ol or.
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As a consequenceBaozweleladeb@x?@bmmge&ts vhmkuincarbons CH m)aé&ardm%ﬁdygen
di spenser that rel eases this gas only after execution of the CTheck of

the hernetic seathefol PWE'%’H?EI"HEB Unfortunately the ment i oned US

patents do not teach g use of _any npound 30 usgful to this end.
APL Engi neered Materi a?ez I nc. —?I I IB%Q?/ F{Bﬁ proposes in ﬁs

t echni cal - conmer ci al cai.al-nmm1l4m)0§e i | mGD5 4ofm/MBRpHLOM per i) de,
10 The use of BaO, has however some drawbacks.
First, the use of BaO: in lamps had been initially propbsed in US
Pat. No. 3,519,864 with the aim of sorbing hydrogen, generally present in
lamps, that has the negative effect of increasing the voltage needed to
initiate the discharge ‘in the discharge tube. BaO. reacts with hydrogen
15 according to the reaction:

BaO;+H. — Ba(OH); ()
Thus formed Ba(OH)z may, in tumn, decompose according to the
reaction:
Ba(OH); -» BaO +H;0 (v)
20 thatis quite'undesirable.

Moreover, reactions (), (1l1) and (IV) may take place simultaneously,
thus making difficult an exact dosing of Ba0O.. Such dosing is made even
more complex by the fact that the rate of these reactions depends, in
different ways, on the temperature. In order to overcome this problem, the

25 commercial catalogue of the firm APL indicates that the positioning of the
container of BaO» must be such that BaO, is maintained at a temperature
comprised between about 250 and 325°C. This condition is however all
but easy to realize, because the thermal profile inside lamps depends in a
complex way on.factors such the work positioning (horizontal, vertical or

30 intermediate positioning) or on dimensions and materials making up the
lamp housings. ' '
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Ba©2 is introduced in the outer envel ope of the lanmp in a device _
made up of a stainless steel container with a small Ioor(r)]uls lid. dAccordl. ng
to o ARL! al ogue, this device maintains a slight oxi di zi ng

at nosphere I%kois/ﬁ@s t he envel ope. The device nust be pl acﬁ’&T{lWéP"%*ﬁe | anp
in a position such 5 that it is heated fromthe discharge tube; as a

consequence of heating, BaQ2 rel easel- oxygen that reacts with
hydrocarbons (Clerr]H err]) according to the follow ng reactions:
Bad err] -> Badinally, theyelease of oxygen from BaOx(tekes place with high rate

CerrlHerr] + (6h|¥ é{a;igh'lgqﬁwés in “exd2sEbe8do°¢, (A nbl efHJFingi{nﬁW 10

The use of Ba(Jerr wever sone dr awbacks. e use
of Ba®2 in | anpssuggesteskienperaiuse lof 364D doesl niob allGw a fast rel@ase ofNoxygen

i ' i \ , [ 1 t o
Canps. that has S8 YEhbedBEbe T B e BE™ 12 Dot age noeded to
initiate thesdi schar g@bject ofthedpresbnt hwehtidieis fRagRdVIdeaan Dxygér didpehsaecn 15
according to the reaction: . Ba(Oderr] + H rrJ - ,mgg(a-l)[err]
i) Tor il reRayia.tischarapjamps pf Fas) oxygen (aiease lislatiel low

accordi ng to thelemperaturgsgact i on: Ba(C]—I_) [err] - > BaO +
Herr]O that is quite undesirable.

o (1Y) 20 . | |
Mor eover, reactions (WY °qu°$)‘3 MWW“S&Q@QIM@@@HMME&W@SI@,
t hus maki ng diffg ' ; e even
more compl ex by THEo Shepensator M BibsSlre Mplifibe lami Saripioing o fhefdi
di fferent wdfs, eantainer @Qnﬁbé#af.mt@mmobddeateﬂdsmPﬁws;ﬂmgasmaqsagm thfe
25 lal g i, i cates that the positi.oning o
t he Comrclzont gﬁ%@%%ﬁég&%s“?&bgkﬁlﬁﬁbdhat Ba®2 is nmaintained at a
t enper at ure c figaf)i relanses oxpgen accarding30 theweagtigierr] C. Thi s

condition is hovvever_@b - 2Ag+1/20, )

The use of Ag,O offers a series of advantages when compared to

15 the use of BaO.. First, oxygen release starts at temperatures of about
300°C. As a consequence, it is possible to complete the production cycle

of the lamp, including the hermetic seal check with the glow discharge
method, without oxygen release. On the other hand Ag.O shows a fast
oxygen release at temperatures of about 340°C, and a very fast release at

20 temperatures of about 400°C, as described in the following. It is thus
available a relatively broad temperature field at rather low temperatures,
between about 340 and 400°C, in which Ag,0 is effective for oxygen
emission. This allows a rather free positioning of the dispenser inside the
lamp, particularly in zones where the dispenser can receive heat from the

25 discharge tube without however interfering with light output of same. The
oxygen dispenser may be placed near an end of the discharge tube or
parallel to the same, for instance mounted on a current lead. The freedom

of positioning of the oxygen dispenser is furthermore increased by the fact

that oxygen may be released by means of an activation operation after

30 completion of the lamp production, but before first turning on of same.
Activation may be done by heatin_g the dispenser with an external heat
source, for instance by means of radio frequency, laser, or other suitable



but easy to realize, because the thermal profile inside | anps depends in a
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Finally, th&F®®R¥3e of oxygen from Bad2 takes place wit h WF@‘W@?’@G

only at tenperatures in excess of 500[err]C, and thus the nmaxi num

suggested tenperature of 325[err] C does not3allow a fast rel ease -of oxygen
at the very beglﬁ tg'Pq lanp life, as desirable. 5 hj ect of the
present inventi of® BeAP¥vi de an oxygen di spenser for high pressure

di scharge | anps of f%?u%%ah@g@&ﬁ%n%xy@@h aldpeRer B4A¥d on A%z‘@ﬁﬁﬁéﬁi ures.
This object is reached according to the present invention wt

oxygen di spenser Mayiberstaredindie alfeaﬂﬁ atypamdemperaturecfonprrelativglydong timel i ¢ 10
contai ner capabl for(illfustaﬁ StdH Gays %Wn%[uéén‘e?bﬁeﬁé‘ﬁveoéﬁé@tg 'S ﬁ:ﬁcﬁﬂ]ﬁ@) gpsade.

i nside which is ver oxXi
rel eases oxyden mnalmwlycnmsatdomenﬂmmployed Aglerr]O -> 2 Ag +
1/2 Jerr]

series of advént ages l\:/vﬁglrly cnaer%g%ec}v?r ’eilg’"alﬁ'{%'};[@%&z‘ﬁ‘ @édﬁ%h%‘?ﬂ B)ﬁr Zna

rel ease starts agaseousatmosphereddt thé tarmp, contraBf) Fbeinsiatice o the produdisience,
It is possible tlgeac gRsls ahjeart‘gmr oduction cycle
The invention will be described in detail in the following referring to
10  the figures in which:
in Fig. 1 is shown a possible oxygen dispenser according to the
invention;
in Fig. 2 is shown another possible dispenser according to the
invention;
15 in Fig. 3 is shown still another possible dispenser according to the
invention; _
in Fig. 2 is shown a further dispenser according to the invention:
in Fig. 5 are r__eported two curves showing the oxygen release
characteristics of an oxygen dispenser of the invention and of a dispenser
20 of the prior art. -
The total amount of Ag-0 is not critical, and depends on the lamp
dimensions, on the production process of the same and on the presence
or not of ZrO, and phosphors deposits that, as described above, may be a
source of hydrocarbons contamination. The necessary amount for any
25  kind of lamp may be easily determined experimentally. Ag-O in excess of
the strictly necessary amount generally does not pose problems to the
lamp quality, because excess oxygen is fixed for instance by surface
oxidation of current leads, as described in US Pat. No. 4,918,352 cited.
Generally the amount of Ag;O may be such that released oxygen is
30 between about 0.5 and 3.3% by volume of the gaseous mixture in the
envelope, when present; when no gas filling is present, the amount of
Ag:0 is chosen such that it gives rise to an initial oxygen pressure in the



of the lanmp, including the hernetic seal check with the gl ow di scharge
nmet hod, w thout oxygen release. On the other hand Ag[err] O shows a fast
oxygen rel ease at tenperatures of about 340C, and a very fast release at 20 .
tenperatures of about 400[err]C, as described in the following. It is thus
available a relatively broad tenperature field at rather | ratures,
bet ween ab3{R28&4¥5and 400[err]C, in which Ag[err]Ois effé’%&?‘#&%? oxygen
em ssion. This allows a rather free positioning of the dispenser inside the
| anp, particularly in zones where the di s‘p%'hser can receive heat-fromthe

25 di scharge tube w thout. h ver intecrteri tth |ight output of same.
The oxygeneﬂYéﬁaﬁggmpHﬁV?ﬁ%e uﬁézﬁ"d%'\éﬁ@'of '?he di S(F:)harge t ube
or arall el to The physieal fobm ohAgD ds immatsriad aentoatheLwbekig lofake The -
freedomIO of Positiop'hag,gf t he oxgémén (;ii enser |s_ furthe gre
ncreased by thaispgnger of thdifvention, and % cauld, BB aMmalqued in,{prm.eh xtsmel,
activation Opel"ﬂﬁ:é %mﬂ%?@,rmﬁ'pgrm Hinilé?i%_idi’f oHI‘\% SrAEP oPthHﬁnb'té?Q,’ uﬁ)!k}

before first turning on of sane. . Activation naﬂénbe one by heating the
di spenser wi%h Eenegrystaisof fligensions igdhe yange f miliynelerse fer peadustion radio

frequency, |ase r ' I /;
eoauency. L as easé, h&Wadr, g, Breferably empfdyed |?|2’ﬁ’1€5forr_1159f powder of - g

means. _ grains\dimensien catptised betwsernabouty@,drantl 50 enisronsoer)d Ion
}A‘gg e;r ]r SI gf i 3/2? q' %ﬂ:’ge pf ﬁig?ngeQ'g;c%%?a{ir%gg'srr]natllhaGmgtllrrlts%r}q\g%b, ro(r)%n tl%ee %Bger ature
the oxide is employed in form of very fine powders, it is also possible to
10 add to Ag.O powder of an inert material, for instance alumina, in order to
" make easier dosing and handling the powders in the production line.

The container may be made of various metals, such as stainless
steel, nickel. or titanium; for ease of working, preferred is the use of nickel-
plated iron or nickel-chromium alloys.

- 15 When a hydrogen getter, such as Zr.Ni, is present in the outer
envelope of the lamp, the oxygen dispenser and the getter may be
integrated. Thus, Ag-.0 and getter may have a common metallic support;
the two materials may, for instance, be housed in a common cavity of the
support, possibly also. -admixed. The use of a common support, and

20  possibly of the mixture, lower the production costs of the oxygen dispenser
and of the getter and the assembling costs of lamps.

The dispenser of the invention may have any geometrical shape;
some examples are given in the following, in describing the figures.

A first possible form is shown in a cut-away view in Fig. 1. In this

25 embodiment the dispenser 10 comprises a cylindrical container 11, with a
closed bottom and open upwardly. Inside the container is placed Ag.O 12
that may be in form of either loose or compressed powder. The upper
aperture is closed by a retention element 13, capable of retaining powders
and pervious to gas passage, such as a disk of sintered metallic powders.

30 A support 14 is fixed to the container, useful for fastening the dispenser
inside the lamp. )

A possible alternative shape of the dispenser of the invention is -



for instance ten days, with no apparent negative effects on functioning of
5 | aops in which it is subsequently enpl oyed. Finally,
metallic silver residual fromreaction (V) is totally inert in the
gaseous at nosphere of the lanp, contrary, for instance, to the products of

reactlons and (1V). The invention w || riped in
detail - 'EWFE% PT50wi ng referring to 10 the figures in %&ﬁiﬁw&&

in Fig. 1 is shown a possi bl e oxygen di spenser according to the

i nventi on; in Fig. 2 is showa7anot her possible di spenser
accordlngtothe I nvention; 15 in Fig. 3 is shown still

anot her possi bl shaws pien @c cubaway oview o Figie2; in this sasetthendispenser 20

in Fig. 2is sh r e: i

n Fig 5 are rSonpRett Pl ohiaReERA, 1P BiePbolidld of Qi k8 he Pbwder
char act eri sti cs 22fofahkg.0x rompressedeorswot; inf thisheasertoorthé powdetl isomaintainedenser

critical | and albEhalacs by heetprtign dfehtsd malieTherlyy Prdid matar Al

process of the mpaﬂ&mfkbat@mmanerzo or not of ZrJerr] and

phosphors deposits t scribed above, sour ce of
hydr ocar bons cont ami %ﬁi‘ F"‘Bﬂﬁ‘eﬁ'ﬁ éé’ Fﬁ!‘ﬂﬂ\{" %r‘“‘é‘?ﬁ"’?ﬂs reprasented| anp

may be easily de gigrigiad tﬁmr&asbrmat Jiéhseu‘\ab% mhdde Gp DF SRS containert he
strictly necessary anount generageeé oes nat pose problens to the

lanp quality, -bédanBiainsd sl foeming,of @ msia"vcrfgt' ‘2hisccanjaingr hag an
oxi dation of CUlip a% ed ads\% that ﬂeﬂﬁrbmcbdrapgﬁﬁﬂﬁb cotainér %ﬁor”rﬁ%n%&ed

Ceneral ly the a nt 0 err]O ma suc rel eased oxygeén is

bet ween abod® 0 csnamtysvfmtgmro'imé‘m@ﬂ Ag0 3idbe upper part obth lsnmser

i“ve' ope, when Rl gRedh Ry‘%l@?e&%rﬂé@n{eh* &?Q?Ilz%d% s ’&Bs?% & E5htiHuod
glerr]Ois chosen suc I'ves 0 an oxygen pressure in
t he metallic foil, welded to edge 32 with a non-contmuous welding, such as a

- few welding ‘spots 35, 35, ...; the presence of a non-continuous welding

guarantees that the container be impervious to powders allowing however

15 the release of oxygen from thin openings 36 remaining between the edge

32 and the retention element 34 among next welding spots {only one of

such openings is shown in the figure, with increased dimensions for the

sake of clarity); finally, in this case too it is needed a support element in

order to fix the dispenser inside the lamp; this support element may be

20 simply obtained suitably shaping upper edge 32 and retention element 34,
so that one of these present a tongue 37.

Finally, another possible embodiment of the dispenser of the
invention is shown in Fig. 4. In this case the dispenser 40 has an
elongated shape and comprises a container 41 obtained by cold forming

25 of a metallic tape of suitable width; the first two bendings, localized along
lines 42, 42’, produce an elongated channel in which s filled the powder
43 of Ag;0; the metallic tape is then further bent along lines 44,44’ so as
to form two surfaces 45, 45° that taken together define a face of the
container. The bendings are made in such a way that between the edges
30 of surfaces 45, 45’ remains a thin slit 46, that allows an easy outlet of
oxygen. This embodiment allows the continuous production of the
dispenser of the invention: it is possible to produce “wires” of indefinite
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envel ope conpri sed between about 5 and 20 nbar. The physi cal
formof Ag[err]Ois inmterial as to the working of the di spenser of
the invention, and it could be enployed in formof extre f|ne
powder s, V\A'Wﬂbﬁ?zgfsns of di nension of the order of nanorreters up %88
monocrystals of dimensions in the range ofgtillinmeters. For product [ on

ease, however, Ag[err]Ois preferably enployed in the form of- powder of
grains di nensi oneﬁgtmlhasﬁﬁyhﬁémﬁncmumme&sloaads.m EngttPBGcH be'théne | n

the case of disp nsers n|n snmal | nts of A rr].O, or in the case
the oxide is enpt %P?d’?ﬁﬁe"ﬁomﬂki‘éefqg'%‘ Fé&m%mﬁﬁ eto
10 add to Ag[ertthni@Hﬁd”froﬁf whﬂ:h'AQ‘{G cBﬁ!EI%‘dcabe. lfnﬁil He”§éa?éﬂ1ﬂntﬁ|éﬂ'fhﬂ% in
order to make easier dosing and handllng powders in

production |i ne.means (plugs, ceramic pasies.near qmzcbby mmﬂeﬁsn%rth%mavmem s,
such as staigl e%%anzedQuﬁ@@lelsam%ﬁéraﬂ?nb’f%ﬁﬁhgﬂ? teWirgase of working,

preferred i s the use n or nickel-chrom um
alloys. 15 \Nmnusly;yﬂso)gmer gbapeﬁqfdam:te are poissible,) ad longsasyt issent

gotter mmy be rectidd e ronier Wiling o FoRISIE" gt RS el BowbER o
netal i c suppor tallowing howwerttbmpmage ofigasray, for instance, be housed in a
comon ca Y, O 1 e inyadiBPYitpe Riiek MbuBlet ol 58 K o B oo <
of the oxygan diaemnes, having thanébjeét dfiteaélifihg 26 tivowé sKiked it thiebart haweest s of

| anps. practice the invention and of representing the best mode known for the

realization of the invention.
E PLE1

108 mg of Ag,O are placed inside a container as shown in Fig. 1,

15  closed with a sintered steel porous disk with an average porosity of about

1 um. The AgO container is placed in the vacuum-proof measure

chamber of a microbalance CAHN model 121. The chamber is evacuated

down to a residual press.ure of 10®° mbar. The sample is heated from room

temperature up to 400°C with a heating rate of 3°C/min. The thermal

20 program is controlled by a computer that records both weight changes of

the sample and temperature of same measured by a thermocouple as a

function of time. Released gases are analyzed by a mass spectrometer.

The results of the test are reported in Fig. 5. The changes of weight as a

function of time are reported as curve 1 and their values are to be read on

25 the vertical axis on the right-hand side of the figure. The values of

-temperature ‘as a function of time are reported as curve T, and are to be

read on the vertical axis on the left-hand side of the graph. Curve 1 shows

a little weight change around 150°C that from mass spectrometer analysis

has resulted to be due to small amounts of CO2 and H,O released from the

30 sample. Disregarding this contribution, and measuring weight changes of

the sample between about 300 and 400°C, one obtains a weight loss of

about 7.4 mg, corresponding to 100% of the total amount of oxygen that



The di spenser of the invention may have any geonetrical shape; sone
exanples are given in the follow ng, in describing the figures. .

A first possible formis shown in a cut-away viewin Fig. 1. In this 25
enbodi ment the di spenser 10 conprises a cylindrical container 11, with a

cl osed bottwgﬁ&&g9 pen upwardly. Inside the container is placed A 8err]O 12
that may be"l Pt of either |oose or conpressed powder. ) ﬂ

aperture is closed by a retention element 13, capable of retaining powders
and pervious to gas passage, such as a disR-of sintered met al-l.i ¢ .powders.
30 A support 14 is fixed to the container, useful for fastening the

di spenser mahe eeleazed by fhe sample. A possible alternative shape
of the dispenser of ExAMPMERI(COMPARISON) VO 98/22975
PCT/ 1 T97/ 00288 -7- shown

in a cut-away view i Ff_hﬁitg$t of examplei 1 is sepeated; et:rlppyimgewe&ﬂ'logwg(;f!a%dnpr izzes
o1 hafer o ot oA OB B el HE 54 Sl 2,0 v
inits places 2}4/ tl;visma_serﬁobdh is;apeeuamt aZQnZirhdmigﬁt MEIamquﬁ?ragﬁg?ﬁLr and
i nd of devi ce Sousydpt fin] e imiR B & Gtnd Hao pr rpmtiis weloht chdngs, 3.
in this case théhelsamplesdoesifotiunderstemeasurable dify Weightieséed Geto 400°C, 31,
obtai ned by sinple cgmﬂ%ng Qf a netallic foil; this container has an
The characteristics of some metal halogenide lamps, both with the
10  oxygen dispenser and without such dispenser, are evaluated. Specifically,
the tests are carried out on the following kinds of lamps: reference lamps
(Ref. lamps) without okygen dispenser, lamps containing oxygen
dispensers kept under inert atmosphere until their introduction into the
lamp (FD lamps); lamps wd:h “aged” dispensers, exposed 72 hours to the
15 air prior to mounting inside the lamp (AD lamps); lamps intentionally
‘contaminated with hydrocarbons and not containing oxygen dispensers (O
lamps); and lamps intentionélly contaminated with hydrocarbons and'
containing an oxygen dispenser kept under inert atmosphere until
mounting inside the lamp (OFD lamps); in the tests some lamps of any
20  kind are used. The oxygen dispensers used in these tests contain 115 mg
of Agz0. All the lamps further contain a Zr.Ni-based hydrogen getter. For
any lamp, the light output (given in lumen, im) and the x coordinate of the
color point in the friangular color diagram known in the field, are
measured. These data are measured as soon as the lamp has reached
25  steady operation conditions, aftér about 15’ from the first turning on, and
after 100 more hours of work. As the gas filling of the discharge tube
contains sodium iodide, a rise of the discharge tube temperature due to
the formation of a black deposit results in a higher amount of sodium
vapors in the discharge, having as a consequence an increase of the x
30 coordinate; so, a non-increase of the x coordinate is a sign of the fact that
a black carbon deposit is not formed. The results of tests are reported in
Table 1, as luminous output and x coordinate value at 0 hours of steady



~upper edge 32 that is flat and parallel to the container bottom in the 10
concavi-ty of container 31 is filled Ag[err] O 33; the upper part of the

di spenser is closed by a retention elenent 34 realized in this case
Wi th a continuous nmetallic foil, welded to edge 32 with a

non-conti nu ing, such as a few wel ding spots 35, 35 . ...; the
presence ofggﬁwgﬁbgontinuous wel di ng guar ant ees thatrpﬂzuﬁﬂﬁ?%iner be
i npervious to powders all ow ng however 15_ the release of oxygen fromthin
openi ngs 36 renai ni ng between the edge “WT"32 and the retention el ement
34 anong next weldi , el h _openin i,S sho in
the figure, wt hél‘?ér{gﬁ%'zggg% i ?TQ%I ones ?%Ptetaﬁg OP%FaCt'onsgk%ﬁ.ﬂg%cﬁlﬁ‘? TeRArts
finally, in thisthegarcentege tof ilsminoed anlitputsatptod howrlsenittnrespect to that@t@er to

obt ai ned Su ¢ abl §P R ER ghVeR AT Fiiegton 5t I RpteRancr oLerigmp ighiness <

that one of thesiatimesent a tongue 37. Finally, another
possi bl e enbodi ment of the di spenser of the invention is shown in
Fig. 4. In this case the dispenser 40 has an el ongat ed shape and
conprises a container 41 obtained by cold forming 25 of a netallic tape
of suitable width; the first two bendings, |ocalized al ong lines 42,
42' , produce an el ongated channel in which is filled the powder 43

of Ag2G, the netallic tape is then further bent along lines 44,44 so as

to formtwo surfaces 45, 45 that taken together define a face of the
contai ner. The bendings are nade In such a way that between the edges 30
of surfaces 45, 45" remains a thin slit 46, that allows an easy outl et of.
oxygen. This enbodi ment allows the continuous production of the

di spenser of the invention: it is possible to produce "wires" of indefinite



WD 98/ 22975 _

PCT/ 1 T97/-00288 ' - 8- | engt h
that may then be cut in pieces of desired |l ength such as the one

shown in Fig. 4. The open ends 47, 47', that are formed with the cutting of
the wire and fromwhich Ag[err]O coul d escape, may be sealed with suitable
means (pl ugXOBR* i ¢ pastes, ..) or closed by conpressi onPCUREN/00288 phe 5
realized during the sane operation of cutting of the wire.

Cbvi ously, also other shapes of device are. ppssible, as long-as it is
realized the condition of having a container that hol ds .the powders

al l owi ng however the passage of gas. TABLE 1 The invention wll be
further illustra By—th@mfualbovingnon-liniting 10 exagples. having the
obj ect of teachi h&aMPst hddeasuked |led @ hourse af t 18B\hours }*Lum mainienance |t he

I nvention and of] represen hg best node known for the

realization of tphe inveht Pgﬁﬂ@ MPLE 1 (%) 108 fng of
Ag[err] O are pl apefRefins| de mcont aﬂ%OaQTGhDWGBIﬂZD 1,  180.0closed with

a sintered steel} porous]disk, with a ageg p about 1
[err]m The Ag[err]O cohtairier id pln:géég%l thebggéi% pr oof neasure
chanmber of a m cyolRDante CihiN nqd20140°4 he 168200380 $§ €Vacgase ‘
down to a residupal prespure of 1C[er mhar . The sa Ie is heated from room
tenperature up tp 400C hith* hedt ife of 3P min. The thermal]l 20
programis contrpTTAQ By & FRIPUT emnggttrr@ggg?wmrﬁwm'f

t he sanpl e and tfnperatpure of sare neasured py a therno¢oupl e as a
function of ting Releaped dases aresﬁﬂml“yzed taﬁhthﬁss spectroneter
The results of tIMERESTI ar S F EPONtEUTRT 14 g s we-ghi-{as a
function of tine argereport!e as cﬁﬁ\zgilﬁa‘tr?d WEI rfgm=s ar;7 g’vbe r¢ad on
25 the verti cal aX| s oh the( ri ght - 368 9i det of 380e & i gyre. The val ueg of

tenperature as tERr—of—tH L ROk WW be
read on the vertj CQFD s oh the |’£¢9541%HE° i jr aph. ve 1}shows

X 3636 3584

By comparison of curves in Fig. 5 it is evident that release of
oxygen from Ag.O starts at about 340°C and it is complete at about 400°C,
5 whereas upon treating at temperatures up to 400°C BaO, does not release -
measurable amounts of oxygen.
Moreover, comparing in Table 1 the resuits of the Ref. lamps with
those of FD and AD lamps it is noted that oxygen dispensers guarantee a-
better maintaining of the luminous output, irrespective of the fact that the
10  dispenser is previously kept under inert atmosphere or exposed to the air.
The detrimental effect of the hydrocarbons is evident from the values
reported for O lamps. From the last line of Table 1 it is clear that the
oxygen dispenser is capable of obviating the damaging effects of

SUBSTITUTE SHEET (RULE 26)



alittle weight change around 150[err] C that from nmass spectroneter

anal ysi s has resulted to be due to snmall anobunts of CJerr] and
Herr]0 released fromthe 30 sanple. Disregarding this contribution, and
measuri ng wei ght changes of t he sanpl e bet ween about 300 and

400[ err] C, one obtains a weight |oss of about 7.4 q@%ﬁwondi ng
" to 100% of WONS/22%Bal anount of oxygen that WO 98/

PCT/ 1 T97/ 00288 9 - may be
rel eased by the sanple. EXAMPLE22 (COWPARI SON) - - The
test of exanple 1 js repeat | oyl 195 f err] in | ace
of Ag[err]O Thé‘%@iﬁrggnﬁ)ﬂsg Pe'gfq&sg' Eﬁ%&mﬁﬂsﬂe Pﬁﬂ% §?|°]3 points at 100, |
5 this case tOotddrs, thaPbRSRWer in #i8lam oxydEi @iSpériserconkirl that iNe due

to em ssion fromthe sanpl e of. err] and Herr]0. Apart fromthis
wei ght change, depositiofa casbon depesikis aypidedder go neasurabl e any wei ght

| osses up to 400[ err g ,ﬁg@@ P
characteristics of soﬁn‘nea" 'tm aﬂsshsglegg%ni eabgirég? ot)tgte I‘?avs\'ne?ﬁr%_ﬁ‘t%&d%ahfgen
di spenser and wiouteuenvelope ¢if sherlamps have keen caied. owlpaltarf200Q hoyrs of

e tests are couddfio ines (36 halh Widih iRl WHIPSidel! BidpaREed S

(Ref. lanps) wt oXygen dispenser; [anps co I'ning O
di spensers kept condgin CQgbut mdtihydpdgene Thetcapability of the tydrbgeni getter g not he

it pri or o nbUMFRGR: Helrh.oRRER relgBDRE R G R ERferped B o dhte)”

but its presence is not detrimental for lamp working.



contam nated w th hydrocarbons and not contai ni ng oxygen di spensers (O

| anps); and | anps intentionally contam nated with hydrocarbons and

contai ning an oxygen di spenser kept under inert atnosphere until .
mounting inside the lanp (OFD | anps); in the tests sonme |anps of any 20
kind are used. The oxygen di spensers used in these tests contain 115 ng
of Ag20. AlwotW%rrps further contain a Zr[err]N -based hwwmz&tter.

For any lanmp, the light output (given én | umen, Im and the x

coordi nate of the color point in the tlri'angul ar col or di-agram known.in
the field, are measured. These dat a%'?éﬁngeasured as soon as the |anp
has reached 25 steady operation conditi yafter about 15 fromthe first
turning on, and after 100 nore hours of work. As the gas filling of

the di scharge tube 1. Oxygenalispenserforrhiglo prelsure dischargeflaipe abnsrisitigoe
tube tenperature_d . . the fgrmation.of a hlack, deposit results in a
hi gher amount ofaéﬁ‘%‘}?@}% contalneraﬁspéblg Pr] 'B‘Pgﬁ?g'fjg'@?t%'é& Eﬁt Rervipus fo
consequence an igay passagef insite whicR is filledr slivepbside SAg,02 non-i ncrease of the

X coordinate is a si f the fact that a pl ack, carbon deposit is not
formed. The results % @a&eg disRenses Accerding, to claimthjn which é@zd)éﬁm"hthk
out put and X coGofhibhpewdat.ue at 0 hours of steady ' WD 98/ 22975

PCT/ 1 T971/ 00288 . . . . -10-
operation and after Fodx@ensdispersesancordiag 4eiclaim 2He whish AgOspowdenr t s

the percentage ofyd ga}m% EUﬁlpﬁéeJQQthé%Hroﬁ %&I&Or‘ﬁﬁpect to that at O
10 4. Oxygen dispenser according to claim 1 comprising:
- a cylindrical container (11) with a closed bottom and open
upwardly;
- Ag20 (12) insidg the container;
- a retention element (13) covering Ag-O and capable of retaining
15 powders but pervious to the passage of gas; and
- a support (14) fixed to the container (11).
5. Oxygen dispenser according to claim 1 comprising;
- a ring container (21), with a closed container and open upwardly;
- Ag20 (22) inside the container;
20 - a retention element (23) covering Ag-O and capable of retaining
powders but pervious to the passage of gas; and
- a support (24) fixed to the container (21).
6. Oxygen dispenser according to claim 1 comprising;
- a hollow container (31), with an flat upper edge (32);
25 - Ag>0 (33) inside the hollow part of the container (31);
~- a retention element (34) made of a continuous metallic foil, fixed to
the edge (32) by means of a non-continuous welding (35, 35, ...);
- apertures (36) between the edge (32) and the element (34) in
correspondence of the discontinuities of the welding;
30 - a support element (37).
7. Oxygen dispenser according to claim 1 comprising;
- a container (41) of polygonal section, obtained bending a metallic

* [ L ] s *



hours, that gives an indication of the maintenance of the |anp brightness
in tine. WD 98/ 22975

PCT/ 1 T97/ 00288 . -1 1-

TABLE 1 - Lanps Measured 0 hours 100 hours Lum nmaintenance
quantity (% Ref . | m
19640270 1%Y84¥24¥% 90. 0 x  PCTASH00288

3685 FD I m 20140345 19640380 97.5

X 3604 3555 AD - 14-m 20500[ err ]-455 - 19950330
97.3 X ?60,4 357 er rll41. 6 0.

I'm 17470 11Aape aleng-pais of parallel lines (42, 42°) and (44, 44’), a fage of whichgisgg
3808 OFldefingd by thiflsurfaced GREABE0 19435555 102,5 |
X 3636 358 y conparison of curves in Fig. 5 it

i's evident that rel eadg2@ipowder (43 ipgjdathe contaiged starts at about 340[err]C
operaturcs Tt SoaR o tHkg b onped o iPp LIS 485 11O
5 - closing means of the open ends (47, 47°) of the metallic container;
8. Oxygen dispenser according to claim 1 further comprising
powder of an inert material. '
9. Oxygen dispenser according to claim 1 further comprising a
getter material.
10 10. Oxygen dispenser according to claim 7 in which Ag-O and the
getter material are placed in positions apart of the dispenser.
11. Oxygen dispenser according to claim 7 in which Ag.O and the
getter material are admixed.

* 4 L M s *



measur abl e anounts of oxygen. ' o Mor eover, conparing in Table 1

the results of the Ref. lanps with. *+ .. -thosg of FD and AD lanps it is
noted that oxygen di spensers guarantee a "~ "better maintaining of the
| um nous output, irrespective of the fact that the 10 dispenser is
previously kept under inert atnosphere or exposed to the air. The

detri nment al 85 of the hydrocarbons is evident from t hePCLII200288
reported for O |anps. Fromthe last line_of Table 1 it is clear that the
oxygen di spenser is capabl e of obviatin&ethe damagi ng effects-of -

SUBSTI TUTE SHEET (RULE 26) WD 98/ 22975
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- 12- hydr ocarbons (OFD | anps). The x coordi nate of the col or

poi nts.at 100 hours, that are lower in the [anps with oxygen

di spenser, confirmthat the deposit of a carbon deposit is avoided.
Finally, nmass spectroneter anal yses of the gases present inside the 5
outer envel ope of the | anps have been carried out after 2000 hours of
operation; WOS8@2%®sts have shown that |anps with oxygen dPEHENZ8283
contain CJerr] but not hydrogen. The capability of the hydrogen getter is

not i mpai red by the oxygen releag2d CJerr] is slowy .reabsorbed by
the getter, but i'ts presence is not detrinental for |anp working.
WD 98/ 22975

PCT/ 1 T97/ 00288 : - 13 -

CLAI M5 ' 1. Oxygen di spenser for high pressure discharge | anps
conpri sing a netallic container capable of retaining solid materials
but pervious to 5 gas passage, inside which is filled silver oxide,
Ag[err] O 2. Oxygen dispenser according to claim1 in which
Ag[err]Ois in the form of powder. 3. Oxygen di spenser

according to claim2 in which Ag[err]0 powder

Fre=y.<E 47!

......... . ‘::: : 41

S A 40

4c 43



has a granul onetry conprised between 0.1 and 50 [err]m 10 4.
Oxygen .di spenser according to claim1 conprising: - a
cylindrical container (11) with a closed bottom and open upwar dl y;
- Ag[err]O (12) inside the container; - a retention el enent
(13) coverin ﬁg*err]C)and capable of retaining 15 powders but pervious
to the passﬂgl-‘? 979as; and - a support (14) fP<EATB0288 ¢
cont ai ner (11). 5. Oxygen Sispenser according to claim1l
conpri si ng; - aring contaPrer (21), with a cl osed contai ner
and open upwardly; - Ag[eyﬁh@' ) inside the container, 20
- aretention elenent (23) covering Ag|err[O'and capabl e of retaining
powders but pervious to the passege Q¢ ges; snd v o ™. % a3 support
ol

I . !

(24) fixed to the contaier [21) s X " RRser
according to claim 1 conprising; - a hol I ow cont|aBner (31),
with an flat upper edge (32); a5 - Ag[err]O (33) inside the hollow
part of the container (31); - aretention elemaft (34) nade of
a continuous netallic foil, fliked to t he edge (32) by|qeans of a
non-conti nuous welding (35, 35, ...); - apertynes (36)
bet ween the edge (32) and the¢ Elenment (34) in corresp¢ri@Ence of the
di scontinuities of the weldi 30 - a support ele ] (37).
7. Oxygen di spenser accordin o ¢claim2l conprising; - a
cont ai ner (41) of polygonal tion, obtain 1 a netalllic
o
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along pairs of parallel lines (42, 42') and (44, 44'), a face dfo%lmch S

defined by two surfaces (45, 45); - Ag[err] O povyes
i nsi de the container, - aslit (46) between thefge ’,‘;w
surfaces (45, 0T 5 WORLD INTEULEISUALGROPEET SRAANIZATI®Y Open e Neps
of the netallic container; tomatt “'&y%en di spenser according to
cl ai m_1_fNFERNATIONAL APELIGATION PUBLISHRER-UNBER THE PA PRERAJION TREATY (PCT)
9. Oy GBmehipartaeit Chssmemehong t 0 Clfai M dy kbl PRARS Nolnbd): 2 4098
mat erijal .go1¥Q&128 10. Oxygen di spgpger according to claim?7 i n i ch
Ag[ern] 0 and 't he getter mater| al | @ dntehationalPublicationdpiet | 0N S28MppA968 @F05.08n ¢
di spenser. TT. OKygen _dispgnser according to ctaim /7 I n whicn
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(54) Title: OXYGEN DISPENSER FOR HIGH Pyﬁ(ﬂ DISCHARGE LAMPS
(57) Abstract

It is described an oxygen dis- ,0
penser for use in high pressure dis- : :
charge lamps. The oxygen dispenser .
of the invention comprises a metallic
container capable of retaining solid ma-
terials but allowing an easy passage

of gas, containing silver oxide. Sev-

eral possible types of dispenser are pro- ’ 1
posed, The dispenser has shown capa-
ble of avoiding the formation of black
deposits coming from hydrocarbons in-
side the lamps.
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