"DEVI CE FOR | NTRODUCI NG SMALL AMOUNTS OF MERGURY | NTO FLUORESCENT LAMPS AND
LAMPS THURoGREAHNED' DESCRI PTION 5 The present invention rpefratresooiy a
device for introducing small amounts of nmercury into fluorescent |anps and
to the lanps thus obtained. As it is knpown, the fluorescent |anps require
smatl, amounts of mercury for their worki ﬁg As a result of the
t echnol ogi cal devel orrent and_ of |nternat|onal 10 standards nore and
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as i.ndeed nercury, the mmmmmgﬁm&wl ng used in the
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even smal | er anobunts of nmercury. IBESCRIPTIOMany of the conventional nethods
for dosigg the nercury are not capable to neet these demands. For exanpl e,
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4,754,193 andeNSméllG2shRdté-of iRARY¥Lr, by using these little capsules, the
aforerre i oned H\AObl em of an accakjrat E ({?1,31 uci bl e dosi ng of, 30 very
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smal | afdunts ofIFRGRh e AAPERTSRE memods PEED & BOGF9211840 ang

pat ent appl imedtitiene BEm&6B, 317 di scl ose the use of pellets or little

spheres, nmade of C ichis
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the element weight for the following dosings is very low. Furthermore, the dosing

of liquid mercury directly into the lamps causes pollution problems of the working
environment due to the high vapor pressure of this element.

Other methods involve the introduction of mercury into the lamps in form of

25  pure element contained in little glass capsules, as disclosed e.g. in patents US
3,794,402, US 4,182,971, and US 4,278,908, or in little capsules made of metal, as
disclosed e.g. in patents US 3,764,842, US 4,056,750, US 4,282,455, US
4,542,319, US 4,754,193 and US 4,823,047. However, by using these little
capsules, the aforementioned problem of an accurate and reproducible dosing of

30  very small amounts of liquid mercury is not solved.

Patent US 4,808,136 and patent application EP 568,317 disclose the use of
pellets or little spheres, made of porous material, being impregnated with mercury,
which is subsequently released by heating once the lamp is sealed. However, aiso
these methods need complex operations in order to load the mercury into the

35  pellets, and the released mercury amount is hardly reproducible. Furthermore, by
these methods the problem of mercury vapors polluting the working environment
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-2 - is not solved. Patent US 3,657,589, in the applicant's nane,
represents the, @rjosest prior art and discl oses the use of pi-Pi@sRERl | | C
mer cury conpounds having the general fornmula Ti[err]Zr[err]Hg[err], wherein
x and y range fromO to 13, the sum (x+y) ranges fromb5 3 to 13 and zis
1 or 2; these conpounds will be.hereinafter also referred to as nmercury .
rel easi ng conpounds. The dosing of small nercury anmounts by neans of any of
t hese conpoqﬂg&sbﬁegat her sinple, since it is possible e.g. to lam nate
powders of the compound on_a_netal tape, .and, by adjusting thickness and-
wi dth of the pohd®Pt tYackodh5hent 4k, apﬁ}fl%ad‘étse}“‘?ﬁl%eé‘w%ﬁ‘ﬁeéhenﬁ?e bef obt ai ned
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St 505 i sS solcdmpqurfd@rvmllobe heremdeftercadsmpredersadctoi as raemmrmgebhswdompmnﬂs ner, or
as powder c r et t
STAHGSORB|[ efﬁﬁ,(ﬁﬁﬁlﬁ%f1 oa?%hoféu? v\{ﬁlerspbgnﬁﬁ %%grbgqu J}etg.%sfeg& hh St a ape,
under the t ribenamRlecEREDItSs pssible Ogcto lapunaie rpwdae of thej wmnwnd;ea ainto the
lanp, e.g. infktdlQsg®, ahd, %y@dﬁ@ﬂn@ﬁnél@ms%ﬁaﬁdﬂﬁ&ﬁhe HRAFRIL U oY thStal g@l eased
upon heati n%ﬁﬁge co ;Prérga %‘g r% ?r than 550%([ err by a so-
BT ed ~act PUAPGRRE SEpes s oo, SHRGAe G PhERrodine: Megoped Enme ol out -
e.g. byl0rr atraty per tapt kentaoited. Taguseaof &s cfonmmmdlﬂ‘gﬁgernahefabmrqd ddde t ape
carrying th o, | these

ying the,d0, m%hgg;,%um u x""g]‘ég{éasdehﬁkge l%rtﬂB ‘?ﬂ‘seﬁ l»&t”ig &aﬁéaﬁiﬁée%%

conpounds i s that mercurdy urin I on e’p I s about
30- 40% of t marticalenl thersppeynd JBPS iy eoddjin §orrnnOE prvdes cempressedon 4 ring-oduci ng

into the | aRRaRR @iRidr, @ LCHEWAY Copeed iaf Ea&ys @f thhesafug&afat i oned

| t t t df
b anp worRBHE o DB o Toaler ol 18 TEALEES (s

a‘i“ﬁ‘a‘fg on{h@ PefAbiaRS i t s
servicet§if eneerrdlse tradeseich GEMEBIS® Onge the cdippashis iprabkeatito fletdrhp,hed

pat ent. app! 641 B ER? e 200 hBGIASES, GeIRNE6S f Rl LPul UL, el cace

which is for con there is
a mxture copppeend ef aTiemgraiire Zpighey @%ﬁ@l ﬁ@\m@r §Y(ﬂ S%C@lﬂ@ll “gaivatian” copper
(Qu). Accor@b&gu&p ﬁl@lﬁea@iﬁgwi@ﬂﬁmtm agddidrtion of el\g B Grrfdatddy WG mercury
rel easing 30 éF: ngoun cause f l%&Fem mel t] ngh us f&torl ng the

rel ease of FRHUPIFSAUERies; frem puls r‘g anpthe &peLapying dhe campouBhtEPweREni s ¢l osed
by nmean20 of tie mbblein fommbgrusmg these koenpshusdst is tMMﬁ]mb&ui@/rml@ﬁﬁbdddmimgg the
activation by %&Raﬁ@ xs"%% LAve Wesnd 406[ ?%eh&%ﬁx@e ger. This

solution is no sat1stying, because ury arge is
viol ent, po&etestiyy estmciucmg inte taai/mje@ ghount BEmETsHI (@n@rrnanf@nssf the

further nor e ot fEmEMRIvhak REEasARS BSRbduREs) SHotBRY3 GRHER|Bater BE itid RGoWg! di ng on
required for the lamp working. The mercury in excess remains in the lamp as its
25  service life ends, possibly resulting in disposal problems.
Published patent application EP 91,297 discloses a device for the mercury
release which is formed of a metallic container completely closed, wherein there is
a mixture composed of TizHg or Zr;Hg and powders of nickel (Ni) or copper (Cu).
According to this document, the addition of Ni and Cu to the mercury releasing
30  compounds causes the system melting, thus favoring the release of nearly all the
mercury in a few seconds. The container is closed by means of a steel, copper or
nickel sheet, which is broken during the activation by the mercury vapor pressure
generated in the container. This solution is not completely satisfying, because the
mercury discharge is violent, possibly resulting in damages of tube portions, and
35  furthermore the container assembling is very complex, requiring welding on
small-size metal members. '
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smal | -si ze netal nenbers. Pat ent US 5,520,560 and published patent .

appl i cat ivpg9s/ER79691, 670 and EP 737,995, all in the appli ceorhsesnane,

di scl ose conbi nati ons of naterials conprising any of the aforenentioned
Ti[err]Zr[err]Hg[err] conpounds and an alloy of copper with one or nore

el enents sel ected anong tin, indium sidver, silicon or 5 rare-earths.
These copper alloys act as pronoters for the nmercury em ssion, allow ng an
el enent r el easePgertaly8r5,520:06080% pblisheg pabent applicationsolbP $0£670 The &P

conbi nat i ong3PhodmLAT Al §e hgﬂa\fﬁaﬁths,e rﬁfngb os%f f08 ginggor%t hgr nﬂ?ﬁﬁ' pds for

|ntrodu0|ng nefcdry into 0SI hg O er cury
anounts, W t:wnpmn&@né ofr ﬁ\ﬁbﬁéwwtlﬁwuﬁxln@ﬂ @@@@h@ﬁsc@rﬁam@b}’b&l des the

10 mercur xo%fék QAg m @xoma&uaémexhtﬁ sél%ctE@%.nfémg Rt Ieriurﬁ hgIRF g8 dnvention
to provide a
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conponent, aﬁomglanaﬂementpxremasajgrehﬂae thaan§0%% alating nkel aljvaties seb. tmesﬁdev i geb
15 Accor e entl t cts e, achi eve y
uaing a mer coppnpdisact 1eBHER Ry, e TrkiPgs | AERGpEbEE ShCE, o ner

bei ng capabimmdﬁcmgtraemulryglqt@vtherlanputandoallmﬁm alosing ef erpalll, merowtyai ni ng at
| east a mr\%ﬁﬁq&ﬁﬂnt&%ﬁﬁ%hé‘@ofé%&&lg&?rOmegﬁitrﬁg £SR3 b %I;(Jn%r ehidtd g1 Halerr]

conpounds, ereln x and ran e su ranges from 3
to 13 atd quegcug:y(ﬁleaglnggtgmpoun The contai ner of the device of the

ln\\ll\gnt i on mayI hn\aegﬁr@we&hme pRsentiigheeitibi td ;sroela@alaleelc@forrae&@atel dt’he ded
powder particle t r r err oun an rovi de

t he cont ai nEF* ?cg" ﬁ’&f r‘?ﬂf géf’{?ﬁc‘{" ‘é%kg{ﬁ%%t%&?%ﬁegfs%h%fnpé b‘gﬂ?on of its
surface m chavihpkessen sesbnd sorfipgnenas meetlcasrty pmwwmngememsdafmemdgg sai d,
the Ti [err]é{vﬁwc]el-lg[err] conpounds, when used in the known devices, 25

in formof po pel | et contai ned in open containers or |am nated onto
tapes, during tﬁéccﬁétngv‘at‘h@)r}i’r@f@@pmﬂ@ﬁ@as thepe pRIGRty axgraehieedrivt ugRedt er t han

40% of the glcpdiRyiclCRitoRiice I\ﬁhxé}ﬁﬁ f@x@&'ﬂ cff%%ﬁ@kaﬂﬂ@%bntaiﬂéﬁﬂexh@@ bfeogmounds
are used alone in th vcegl %? lntF£t|0n he Cl y|eId during
the acti vat FEHMOERWAETsput 1ok complsialy, plosgr, Wherein H%?ﬁ?)ﬁfn"it 2BEIEWRr ef or e
possi bl e t ordledsingcesmeponnd tselected amoag siwati, &r, HE0 compmmlu,rwhaamwnhn&\nyt h

respect to SV inge [ ry err
compounds - Fags HOAYBIEE bt Q aaphakhs b s} e Halerr)
i nventi%h will %be h@ﬁ@tlﬁaﬁfttgq d@ye@cqfltbfemvmtm TR Wér@@fés apet previdediti ngs,

wher ei n: is capable of retaining the powder particles of the Ti,Zr,Hg, compound used, and
provided the container is not completely closed, having on at least a portion of its
surface micro-holes or slits for the mercury discharge.
As already said, the Ti,Zr,Hg, compounds, when used in the known devices,
25  in form of powder pellets, contained in open containers or laminated onto tapes,
during the activation step release mercury amounts not greater than 40% of the
element content. It has been found that, when these compounds are used alone in
the devices of the invention, the mercury yield during the activation step is at least
80% of the total amount. It is therefore possible to introduce in the lamp a smaller
30  mercury amount with respect to the known devices comprising the Ti,Zr,Hg,
compounds, being practically the mercury amount actually required.
The invention will be hereinafter described with reference to the drawings,
wherein:
Figs.1,2and 3 show some possible devices for the mercury release according to
35 the invention; .
Figs. 4 and 5 show two possible geometries for assembling the devices of the
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Figs. 1, 2 and 3 show sone possi-bl e devices for the nmercury rel ease

accordin the invention;, Figs. 4 ap@r@m 005H0W t WO
possi bl qu%gsr{egstérl es for assenbling the devices of the /853479
PCT/1T98/ 00117 -4 - invention inside the lanps; Fig.6 shovvs an

alternative assenbling geonetry.of a dévice of the invention, wherein this

| atter also acts as cathode for the | anp working; and 5 Figs. 7a-7e

show t he steps of a pro;geammsﬁg’\@taedm@sge of the invention for introducing
mercury int | anp. ter t he rcury release is_ a npound or
a nixture og%grrpounds ﬁ’gw no ?Iﬁénaggﬁe"}saﬁmtf Bﬁbn%ﬁoﬁje}v[%f??]df?'{cgr?ff [err],

di scl osed in the af or enmmtitonewhp@inethis 1d8e132186 A¢t589, cathiode on therlefprred to
as to the preparation a\ggrkgr%em\(@rkl ng 10 properties of the sane

corrpounds The aforenentioned Ti[err]Hg npound, manufactured and sold by
the appld cahigsufidl t hesShoPaBefteRe °§ta5(§5°es$ §S‘Bgéf‘f§ﬁ’1§5|%f thes Byentiifefdre| easi ng

conpound is preferably Mﬁ-@@hdn[g rﬁ,a@myqﬁtomuﬂlgr havi ng part i cl e size smaller
t han about 150 [me] Qf \é‘Fce na (f ntai.n the rel easin ngéﬁnd al one
or in adm xture nhmgterial” §qmy the WERCuLy; Igleesh S & FIPIRAG; g2

functions. éampemdshieng the geserplofosnill d'1i70, His ediscloded timithe aﬁcﬁremhmomdc ury

rel easing oRMRNOS 09 b AR GLrkd O us WS 80A el bk ingoes of

gases harnf he Manp wo oxygen or -
hydr ogel®, apropedien ok éherrr;ar@r:. t:cwregounéw Thﬁowﬁrwntlwdf |Tes|Hg cxxmmgnd hese

al l oys, t hen@hﬁﬁymfeavana&omebg me SRIBASE uhiQthe tra8difene s%oslﬁs/ ref&abl

manuf actured gn pl'i cant. under, the trade t 1Q1l[err], may
ARSIy TR R L NS A G e R
23. 4% manusiaesmalied tleanchbewd Ib0hym.t he appl i cant under the trademark St
198[err] and th 4.

5. 4% minu act uf e e D8 SR HhE e RERIR b Tt fotdomhutle G, T

707[ er rlI5. | othesmatesiolsmessiblyl I@vms taﬁ"dreohﬁmomortShEOQ&ampén‘ ot smessiblerted

copper - basegy BBR&:%fof?Aé ¥R efeQﬁn rpiuhd a8l 888 bBtkr GANPAMALh gbdd thi s
case their use |s not qwr for a| ni ng dﬁ@gng‘#he actlvatlon step a
s

good mercurSF 19 (grac%ﬁg e ﬁ’é‘%ﬁ-‘hé"rb e tIpBp R PeArPy 8xdEHN
cont ai ni ng evaiey, 6*}fgeﬁ&lreh§8ird5@ncaﬂﬁwd[ﬁgl tobmbdalitise welleksbvaeiimghedlead., t hey

gg)éi Lgdgcge o&g %xcur%llor}'?l ?h%saGH avméb‘rxlv%gg rco%plo?fign tﬂ% 4m;/APel6af:hl eved by
20 rnanufactured and sold by the applicant under the trademark St 101", may be
mentioned, as well as the alloy having weight composition Zr 76.6% - Fe 23.4%,
manufactured and sold by the applicant under the trademark St 198™ and the alloy
having weight composition Zr 70% - V 24.6% - Fe 5.4%, manufactured and sold
by the applicant under the tradename St 707™. 1t is also possible to add one of the
25  aforementioned copper-based promoter alloys to the mercury releasing compound,;
in this case their use is not required for obtaining during the activation step a good
mercury yield, already ensured by the devices of the invention containing only the
releasing compound, but, the yield being equal, they may reduce the mercury
release time. Another object that may be achieved by adding a second component

30  to the releasing compound is to reduce the compound load in the device: for
example, by loading the device with a mixture 1:1 by volume of the releasing
compound and of another component, the powder volume being the same, the
milligrams of mercury are reduced by half; thus devices may be obtained loaded

with extremely small mercury amounts, even smaller than 1 mg, without using

35  exceedingly small-sized devices which could cause problems in the production
process. If a low mercury loading in the device is desired, while not wanting to use



30 to the releasing conpound is to reduce the conpound |oad in the device:

for exanph@esbisa7d oading the device with a mxture 1:1 by walranes/ oiizt he

rel easi ng conpound and of another conponent, the powder vol une being the

sanme, the mlligranms of nmercury are reqyced by hal f; thus devices may be

obtai.ned | oaded mnth extrenely smal|l nercury anDunts even smal l er than

nyg, W thout usin exceedin smal | -sized deV|ces whi ch coul d cause
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i s desired, jsid posmbﬁe weald Hgord-acti@eompoWid, 38¢b34¢ 9. alumina, silica or the
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or nore of hberRfchieprovRI¥E ekt dtsidstosRin¥RNe RRirbdRErcury dhsurtievi ce of the

i nvention is no{r critical, rowged t he d ce contaln t he dgswed mer cury
amount . The contB§ ﬁ%'%talﬁgym %ffa“ﬁ@et HF to rl?)ﬁﬁ?“fB foshatikakiitycost
wor kabi | i tya:&h@bW(gas gadssion stshigh tampériagifest eepilRy aickelesr nidkerbsiromagkel , or

kel gy W, AR oS AR BB R o ey

have any shﬁmk prow ded the container is capable of retaining the powders
of the mercury fgl sé’«ﬁwgf&%%%n%%}I%%a?l?%ﬁéﬂw?mvﬂﬁartﬁe S0mhingf jst han the

powder particl e st ze, which allow theé dischar e nercury vapors.
These openi FRPEbYRY! BRAIPRESE ROSIICH; Bleh@F@gry e ingetPrenouRt angakis a
portion of b;b'Bhungﬂlbamg‘lﬁflalﬁﬂnltﬁaaﬁbé pame‘rcpmmtefsxfel whithhibwekndisyargeOsf NOr €)

I h f h
Cont ai et :  PRASFYY veRbie et AR b R B RiehEhol Brafiidop 75 gl <
metal sheet leasthe pomtioni aighe waytainer slhr&cgapsfdnmt ofedits betsvetoltetd r(gr ioné€)s or
bet ween t wo20dl dhnber HHitNTeId IABHEP Yibusil'Sthe WeRlilE So) gother or

t owar ds one ano ts are re TG en’te In FI
1-3. Fig. 16%%%@ finalb im sy the eralgings ig obtamed by ﬁolé@ataeﬁurgé? metal sheet,or ned of

t wo nret al ﬁ%z’m@"@e 1Be gapd %@dve‘éﬁg.ﬁé HeIdidgh A0 B&RenV@ivEi did Spot s
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one of which i sSethewufithese ¢nhisodiments are represented in Figs. 1-3.
Fig. 1 shows in cutaway a device 10 wherein container 11 is formed of two
metal members, 12 and 13, welded together through some welding spots 14, 14,
..; inside the container there is a mercury releasing compound 15; between two
25  successive welding spots there are some slits 16 (only one of which is shown in the
figure) through which the mercury is discharged during the activation step; the
device may further comprise a tang 17, for its fastening to an inner part of the
lamp.
Fig. 2 shows another possible device 20 according to the invention, obtained
30 by folding a metal sheet 21; in the middle portion of the sheet a hollow 22 is
formed, intended to contain the powders of the mercury releasing compound, while
two side end portions 23 and 24 of the sheet, are folded towards the middle,
partially overlapping; by this assembling, there are some slits 25 and 25’ along the
folding lines of end portions 23 and 24, as well as a slit 26 on the end portions
35  overlapping area.

In a preferred embodiment, the device of the invention has an elongated
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figure) through which the mercury is discharged during the activation step;

the devi rther conprise a tang 17, for its fastenpBgrtygo@d7! nner
part of t %g??r‘#)& Fig. 2 shows another possible device 20 according to the

i nvention, obtained 30 by folding a netal sheet 21; in the mddle portion
of the sheet a hollow 22 is forned, intéended to cont ai n the powders of the
mercury rel easing conpound, while two side end portions 23 and 24 of the
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type, even ﬁ@mmgwa Wire'h, dizxing @H&é@ﬁqqudﬁn&thén éfm%geen%re%s E’teF%ﬁfbé%F al

section, mayesQRingU ti&v’:l&l ijD b&ﬂﬂuﬂﬁd vsfxfeﬂ NbidcdsO hedhg efle CQRIrEd U}@h@h ' WHee"
havi ng an |ndef|n|t@ en

o a e,sa cros sectio F‘FE resultlng
devi ce, by EORTIURYS XY & e6§1§'C%r§ ¥esds Wign éé??‘@‘ﬂi“} @lﬁgs H&VE8nt i nuous
"wire" 15 eashdtsl tapeontliodefinitel lemgthnpadsahk@ug}nﬁmmmglroﬂlheurtab@ gtrardggd,hemdi Nng 15

~a netal tapﬁé?%m)uﬂq ff6 E&t#xﬁ&gst Ba& §teh gHﬂBerEQ'i n?)é?ﬂrertﬂé hﬁdlﬁg& ?b ly

arranged, an con oad
before the Mpmmgn%meﬁmméﬁeﬁﬁ aigofopaed: |BwS vare” nsafOé nrgciumg thphe vm re"

cutting for d@&x@éjtif:ﬂﬂgn{'éiﬁioﬂ%é)ﬁ@e efrribd Butl B RBr @MnéBRYnibA t@éHn'iddéQ qut by

| aser or mecghani c atecehn ues, tps Iartter c %tggdc ti al so

Si ant 'y cofh Feeesse e sulie ase Shebly fetrestu Agvish Sies Hes (&bafiti ng of

t he poweler sthehbrimbeyofthe potwddérhe | nventi on may be introduced into the | anps

by mounting The devices of the invention may be introduced into the lamps by mounting

them onto one of the metal members usually provided therein, such as the supports

of one or both the electrodes, called cathodes, or onto the metal shield provided in

larger diameter lamps in order to prevent the blackening of the lamp inner surface

25 zone close to the cathodes, according to modalities known to the lamp
manufacturers. These shields often act as support for non-evaporable getter
material, for controlling the gas atmosphere of the lamp. Particularly, devices of
the type shown in Fig. 1 are preferably mounted onto the cathode supports,
whereas devices having an elongated shape may be mounted either onto the

30  cathode supports or onto their shield; finally, a device of the type shown in Fig. 3
may be introduced into small-size lamps, also acting as cathode, according to the
modality hereinafter represented with reference to Fig. 6. '

Some possible configurations for assembling the device of the invention into

the lamps are represented in Figs. 4-6.

35 Fig. 4 shows in cutaway the end portion of a lamp; lamp 40 is formed of a
glass tube 41, closed at its end by a thicker glass member 42; two metal mountings



them onto one of the netal nenbers usually provided therein, such as the
supports wb ogrssa79r both the el ectrodes, called cathodes, ®cT@T#8®otlie net al
shield provided in [arger dianeter lanps in order to prevent the blackening
of the lanmp inner surface 25 zone cl o7se to the cathodes, according to
nmodal-ities known to the | anp manufacturers. These shields often act as
support for non-evaporable getter material, for controlling the gas

at npspher e 48, 4harg enposepar ealasappyiond@tiyciesmelfing laad asermsghg tmough Fig. 1

ar e -pr ef er alay siymaInhed f@r’iﬁiﬁ% tthe 158 tdQde SHRRAS tsr swiﬁgggé%heﬁsmhavi ng an

el ongat ed sh?afge nﬁx ?e rTBun ed_either onto the 30 cat e supports or
onto their S§#hedeA+ formedyegq0fia el geily E‘élefﬁlﬂen@ﬁ%\ﬁﬁ tipgstsng A Firslay be
inéI rf)duceg bggembfﬁ@Maysbzmel@mg,ofaﬁﬁﬁva]gtdnng sMﬁiFﬂ@dE%wiﬂ%CWh&leﬂﬁ _tgl the
modal i ty, herei.nafter .represented with . reference, 1o Fig. 6. ssible
conf i gurat i hE<s éé lsa%?@ﬁb‘%‘f%%edttﬂémﬁggp?em%‘fnei’tnﬁﬁ(‘bnklﬁﬂ’gwéwgicﬁﬁgsfﬁ - | anps
ar e repr eseifhedndreurfFirglsasing 8evi@sof the inverfiiog.may bhfestened ta tieamayntidpe end

portion of I <ol 90Ri30 is formed of a glass tube 41, closed at its end
by a thi ckerg'ggijasgeljrre%glen 42; two netal nountings WD 98/ 53479

PCT/ 1 T98/ 00117 Fig. 5, dgpicting i petawpe thesend portion ol gl lamp Hoshown angthery its

mel ting andpgdselPakeinbing MirakOleide irS@iFoasd huscle bEsdtheldber §MQIQLBCL T C
cur.renh;&éo cat.ho d a net al

contacts, for, supplying t e.44, “fornmed e.g. of .-
coi |, gtherthd @mﬁa%‘ts lg?er'ieaﬁ}é"é?@ﬁ.t F’P"r‘@f‘n%géeﬁﬂhﬁcaés DRhpapRe-thieughevi ce of
]Ehe i nvgnt | Quithi &s;?éaozm nidm’tieh_62Ch‘rﬂWid§gn eldteicetantdrt widﬁmogﬁtixf%ii $3 hﬂh,o\/m

astened to_one,.of .t munt i ' UpROrd i at hode nmercury
rel easi ng dE}ﬂ“E%“%P “t ﬁ'éasiané\}lé%?%?nfg%ﬁv)db@egggtf%rnﬁg Sﬁgﬁ‘{}ﬂ% ofrﬁﬁth?%-%§4’e. g. by
| aser - wel di mgrcuEy geledingddqyiast 36y fastencds agathraugh weslding spots,on shieldsbanp 50,
shows anot h Is Hah b 108 a1 4 hi cker
gl ass ne nbe(rﬁleS gt,%@ lgisr{iafr?gﬁ?g %&!tu?]kgm{ag{ruﬁfabﬁ ggﬁlydrf g??t%@‘%%e@éﬁagége té?]%hr d
mount i nkp 53that jificafs A YrEY clpsR 49 AR ARTBTAT SKER FOUcBEIBtOveHapRinh &rch52 and
not in el echites if @AdearhiE tapelehddmd bl ARG conlict, MEREURY irdleashny ddvas 56 shiel d
55 fastened_th refo% f%r thehshl el d|(r11 of ¢ t.go.de§§4' rrelirLffur% r el easi ng
devi ce 56 i 2% Reianered Lropehspms el TSH?tﬁﬁn OB e 190 SRS pYSRORM e shi el d
i's in form tie drawipg] indterd.an cawerthasiseldobelatady dldsyd, havidg iy eadmiptrabtutlape such
15 that | bonERdad BelddiodledStenid NP BOtARReRln EHEIbSIRHCH O "

ot h In tase the t t i

over | apfi ng each er; > tape ‘ends are not . nmutual contact,
mer cur y24 el shigidritseld éhiscsecost sonfiswationismeheipwmip Sirdrawb®e wel di ng- spot s
bridging the twpirRNPSFigAss $hewd ahéther possible configuration for assembling the
mercury releasing device of the invention, suitable for small-size lamps wherein
the cathode is formed simply of a wire piece or a little metal cylinder; by using a
device having an elongated shape of the type described with reference to Fig. 3,
25  and preferably having a circular section, it is possible to fasten the device directly
onto the thicker glass portion at end 61 of lamp 60, perpendicularly thereto and in
electric contact with a metal passing-through member 62, so that device 63 also
acts as cathode.
The device activation is carried out by heating it from outside the lamp, once
30  thisis hermetically sealed. The heating may be carried out in several ways, but the
method by induction is the most preferably used by the lamp manufacturers, since
it allows a fast and selective heating of the metal members. The heating
temperature and the treatment time may vary according whether there are alloys
promoting the mercury release or not; generally the activation temperature ranges
35  from about 600 to 900 °C, with times ranging from about 20 to 60 seconds.
In case a device activation by induction is provided for, a special assembling



the draw ng; instead, in case the shield is already closed, having its ends
i n mut ualysankaet and fastened together, device 56 may quﬁ@ﬁﬁgmﬁﬂ7|n any
position onto the 20 shield.itself (this second configuration is not
shown in the drawing). Finally, Fig. 6 shows another possible configuration
for assenmbling the mercury rel easing eé8vice of the invention, suitable for
smal | -size | anps wherein the cathode is fornmed sinply of a mﬁre pi ece or a

I ittl 3 net ach tgylme&dﬁzy xel&smgsddmea;fdlea/in@zmt@vmm;gbaeh@b@rwaigsl%%sﬁ@%me of the,
type described w t nce ref erabl,y havi.ng a '

circul ar seBtPaH! ?? ‘f@%g gl%FeapPiﬂgaflégtr@H’et ﬁ%a}glév‘gé% 4i YBEt PFBrifo t he

t hi cker gl assuged bhiome atetad bdacBdt, efipdoarp e, bypetpehdionntizy Whidhhisrmeto and in

electric c fsaﬁs-uwaaé}l ghm%gkcm@ﬁéi1&9%%9519&1&%%g@ o [ipflevi ce 63

al so acts as cat vice acti lon is carrie ing it
from oufsi déthade mawmEngo fbe dggee ofi the nviestioneis rfé%tqn@amyugwrwotmféo heati ng

may be car rthednaat bﬂa&ke‘@ew%hads t0ef6sm D dloséd ehebl toveght.OYhik M%Hhﬂéht'@ the nost
preferably used By% (ﬁg nufa %elrjrers since it Je WE ‘EfI

et ect e HEREIHE BHvarAEE B BRot i Asse SRt TR A Phd Ema t he

t r eat ment themansrmmhv:adm feamendiésng thdrahd efficidney ef areeindbdtioy heptingrof ang t he
mercury rel ral. el | es 35
from about f‘ég‘gﬁfﬂ &e‘[pexgc?l og n!s)f?_llgt[\? @rxenlta\f%h v? le%a F {o%%éj m%gﬂ

secondd0 | rmagnedic afieléy aecor cglwaztheonuswg |d¢dupcs |sg¢h ias qbpmnhd@mbreﬁm a

speci al as S&QH{HeHQa non%rgﬁc?@é%%hawor may be obtained during the activation in
PCT/ 1 T98/ 00}, mercury rel easing device of the 1nyention may be

chosen, as CH% sl@flb%r@éuféw@ lmﬁh%@f: éawpse@nﬁb@%iram by Wémaa;ﬂewam eiMame. | n
this case ahewedtfl'methBee forkn ARIREEEirau @ cdupigaivith riCiealofregligRastied e. g. ,

by a third untijn not ssing-through with respect to the |anp
gl ass hou5|°q;335?iid‘ ﬁ?ﬁenfiﬂg@éﬂ}eé)@?n{%ﬁ?ﬁ the 5 cathode nountings. The device
of thelbnventi dn allshé absverdescritied emphdimentss fetdevisabb thehievantibalrethaiasket , such

as to formgy V\% Qrﬁg% thE nfeFlir} is rERhSedCARAALATRY, if 5 lpgﬁ?rﬂg tbdehine

advant ageous evice activation 1s_carri ed ou %;%l nduct i'on heat | ng
wi th radio- Cfeﬁ’%u%@?‘é?b( Aevigpstof ithretyge Fh%ﬁ’cgﬂ &2 K3 sadiattt deesH®at i ng of a

Im%'t al nfenb%nﬁﬁpmﬂs réflihgl Ifhﬁl rﬁi ﬁﬂis ¥fe @Hd Em{paitslrmmmctdaed B RESHbcds® t hﬁ
those her el F5EFbIT THBER Bedotle RERAREh, AT MIPEMBeR i or™ 15 568 5ot i ned
duri ng 26he shownweteran aighasd rcﬁbfee?wemaqu:adgmlns’ccﬂ enoreiend svhefe ¢lémrit pagsing- On t he
contrary, bt)ﬁ:dﬁgfx ’i‘&n?beﬁ'?‘ébﬁnﬁdé’"ﬁ:% ds% sﬁi%?d BEStBdr AEARGE feddRl TorAhe 18354
circuit, a co ing wt requencies 1s
. working (none of which shown in the figure) are already present. Also the opposite
end has fastened thereon all the members needed for the lamp working, but this
part is still open through a “tail” 71, connected to a piping 72 for the lamp
25  evacuation and backfilling with the gases, usually noble gases, contained in the
fluorescent lamps. The “tail” has inserted therein a device 73 of the invention of
suitable length. In the following process step represented in Fig. 7b, after having
introduced in tube 70 the desired gas atmosphere, “tail” 71 is throttled, generally
by hot compression with a tool schematically indicated by 74, 74°, at a point
30  between the connection to piping 72 and the zone having therein the device 73 of
the invention. The hot throttling operation of the “tail” is defined in the field as
“pinch-off”. The following step, illustrated in Fig. 7c, is the activation of device
73, by means of an external heating member 75 that may be a hot body, a
radiofrequency source or the like; the mercury vapor released in tube 70 is
35  represented in the figure as element 76. After the activation step, the exhausted
device 73 is separated from tube 70 by a second “pinch-off” operation,



obt ai ned i ndependent of the orientation. 15 - In all the above

descri bedv@pdisrdiorent s, the device of the invention renmai NBCT/IROBAMIT he | anp
after the nercury is released. Alternatively, it is possible to use the
devi ce, partlcul arly devices of the tyge shown in Figs. 2 and 3, so that it
do€s. not remain in the resulting lamp. “I'n this case the lanp is

manuf actured by a process defl n dinthe field as "doubl€ pinch-off'. Wth
ref erence t&?hﬂpg‘lcaﬁés howr insFigp/d.dn s cassamied \Wbatal fialh RAIBLAS Alepse@s70 i s

al ready cl giib&ttoqneexmwafmfeeve Bldesihdw lm&ﬁlmgﬂeehhlﬁ@'éﬁ@aﬂ@méeioﬁe cat hode,

ossi bl e Shl e ers needed. for t r Ki n none of which
ghown in th‘@‘t ﬁ‘ﬂf%ﬁ gﬁgs g’f‘%}%ﬁﬁ@d‘b‘f"é"s Fdeﬁf’]%% T@’ﬁ\g@ﬁ“#é f(‘lﬁdeﬁs

fastened t hengdndesiving frermitieb stagtinge &t FlorTHiheeshhsnin woclosed) tueu7t hi s part
is sti Ik Op‘%}%ﬁts%ﬁ&t@ 7etfblrﬂn 7‘%%&%%92%& to a piping 72 for the lanp 25

evacuation a isual lﬁ/ nobl e gases, contai ned
in the fluorescEmt mwar#wg Wfﬁnbe Tyrghier illysirateid hyethe dollavwiag expmplegeVhese 73 of

the inventiop ghits 'efx&lﬁblés hlﬁ@ﬁaﬂa smln@ eHb%di‘nQAnkaeﬂged%Q@a%ﬁ%h&s%%&nrespr esent ed
in Fig. 7b,, after aV| n‘% r%{ro uced in_ tube 70 g?é eswe gas at nosphere,

"tail” 71 i@ theABhoMe, §nBE ARYeplipy apdto E"(Pﬁ%?‘gst FPLRPRA eée‘i 8@y to
schemat i cal dyt theigiveaioadnioyprabfice.74' , at a point 30 bet ween the connection
to pi pIIB E zpne havi ng therein the device 73 of the invention.
The hot* "t hr ation of the "tail" is defined in the field as

"pi nch-of f'. THEweosindlar segnd¢seqf, marklry stleasiretdevive Broprdifig to the ihvemtiant'i vat i on
of device 7 a hat e a hot
body, a rada§ of?%afj%hg}% fés%luggg org{dﬁﬂﬁﬁgﬁt‘pieg%eggan%ﬂr% g{?r&%g 3 OE@ gsed in
tube 70 is f3%m a eanbnBaUSNVEEE | Goniaing ﬂgqﬂbﬁwompémﬂhmlew theve @

activation ghRRsiodd®. ﬁ&haesltnﬁd aﬂ@Vdréel 073mh saoﬁep'@neat‘ Qéke® rp¥at UDRIAE) by a
second i nch-of f

e/ | T8 ooweacerineLieBt brodo, AseURHOROF mpaf ThHE M SRIRE a1 eo
out at a "twhkh qomasttoas minnisd asrquog dodlisg tod 6 meg ead “efiret’ Wratideterand

anyhow | oc I 4 ' exhaust ed
dezl c\tlav 73 ?@%‘é é gﬁ?é i %tleeg%c% ggl gg‘g‘ r?qg\éi/ﬁcg.fnzlgerl VH% ;(rolr% t he
starting "tlepding 7f 6 mg érhﬁé§€ﬂctlr§ jeteage &SbsSeeamereuwn ghese rseppéeseAyed in
Fig. 7e, fopahddntHeetisehemtd: 900 ansr 30 8ohdviasié @ Radiubd- cmtiewah@%p

illustrated by the follow. n exa | es. These, non- | | es

i |l ust rzﬁt e B n@&rﬂlﬁdf:ﬂé‘l‘ﬂl g segples with the g %%R#F‘ﬁgﬁ $HE art how
to work thetxtratmambccﬁdmgndMarcéﬁﬂemturwyeel&ﬁsm thomisgldesamglespas bafput t he

i nvention ir@}

Bsddf ﬁ%;ciuf}ﬁ with respect to the starting nominal mercury amount in each
sample, is reported in Table 1.

X LES 4-6 P TIV
25 The test of Examples 1-3 is repeated on three samples obtained by cutting
equal pieces, 10 mm long, from a metal tape having the Ti;Hg compound
laminated thereon. The tape lamination with the Ti;Hg compound is carried out so
as to have a mercury nominal linear loading equal to 6 mgy,/cm. The nominal
mercury amount in each sample is thus equal to 6 mg. The mercury % yield of the

30 three samples is reported in Table 1.
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EXAMPLES 1-3 Three sim |l ar.sanpl-es of nmercury rel easi ng device

accordi ng'c}ssﬁlstsm. invention are prepared, in formof trapggqidedgesect !'on

pi eces a

own’in Fig. 3,

obtained froma continuous "wire" containing the

Ti 3Hg conpound. The pieces have side dinmensions 0.5 x 0.8 mmand are 10 nm
|l ong. The "wire" linear |oading, 15 -1predeterm ned during the productien,

is equal

to 10.3 ng of Ti3Hg per centineter,

whi ch cones to a noni na

mercury |l oading of 6 ng per "wire" centineter (ng[err]/cm. OMnNng to the .

pi eces | ength,
mercury rel ease test

each of them has a
is carried ou

i

t hem at 9(

Ogerr] (, Tﬁamﬁgconﬁ I NSI

mercury | oading of 6 ng. The
ese_sanples, by induction heating

0

e a vacqﬁgzg § and by
Volhard The8%R&rcury yield fromthe

measuri ng

conpl exondtric titratiod accarding to

single sarfpl es, as % of Zrel eased nercury with resp8@8 to the startfing

nom nal rcury anount i3n each sanple, is reportedgin Table 1. \WWPLES 4-6
( COVPARATIJVE)—25 The Test of EXanples 1-3 fg;gepeated on Tijr ee
sanpl es oljta+red—by—cutt+rg—eguat—pteges—i0—rmtofig—Froma—retalf tape
havi ng t hd_Ti3Hg rnnpnuéﬂ lami nated tHereon. The f%ig lamination Jith the
Ti 3Hg comjound is carridéd out so as td have a nercdP¢ nonminal |ingar

| oadi ng equal

t hus equal

to

i Sl L) shol, PRSI e Al Tangite PO e

reported i theTagslvation condidonDBEiEZ47® same, the samples of the invention give a °

PCT/ | TO8/ O%Zur}gfel&r t%ﬁkgaslbigmlsgmples of %18 p{rgior3 art.

83.2 2
81.3 4
38.9 6

t he nercur
t he sane,

y rel easi ng conpound, Ti 3Hg,

t he sanples of the invention give a 5

big as the sanples of the prior art.

37.8 5

Hg % YIELD 1

40.4 As the data in Table 1 show,
and the activation conditions being

mercury yield twi ce as



CLAIMS 1. A device (10; 20; 30) for introducing small anmounts of nercury

I nto fl uowesgsmrol anps by using powders of at | east a mer PEIYTI&N0RESI ng 5
conpound sel ected anong intermetallic Ti[err]Zr[err]Hg[err] conpounds,
wherein x and y range fromO to 13, th_e}rs_um(x+y) ranges from3 to 13 and z

islo |A#d in that it is formed of a netallic container (11;
32) noq llﬂlﬂﬂ"@lﬂﬂuﬂ”m ed but capabl ﬁ&_OfI%SEt ai ni ng powder particles (15;
31) of <aid nerclry® ré€l easi ng conpou A 2 A devi ce according to
clai'm 1, wherein the nercury rel easing corrpound is-Ti3Hg. 3. A device

according to cIa wdes s .cury .rel easi conpound
have parti cI S|'Lz‘erg eé’me\?&g{h‘g er&u bgllcje)'flse {g ?It er‘Tai.l? gorﬁazagvgaggblgg)éor di ng
to claim1, wherretaming rpowdemap@tr nosl @orgéctcbr Clnmdew\ﬂarelri ¢het& is at least added to

the powdgr of thg. st I@oaﬁ;sdwdcgzma&un&no@ mé\ﬁzy%gge &fp%ﬂa@g to

claim1l1, wherein an alloy c r|5|ng cop er and one dr ment's

sel ect ed anpbng tW}t*FreIPﬁ‘cﬂI@rﬁf@ngf%m 19 13) Bssum{gty)airagesdrama 10 §3 agdied to the
powder of the nmagguxy. rel easi ng conmpound. 6. A devi ce according to claim
1, wherein in rdte materlgl dded to th owder of the
mercury rel easi ré Bivp BB PEC mgtocaﬂn eWEEFTY dPEfF‘H'@’ relsasing FemroungHSs ei n t he

metal | i c contai nMEgHgs made of steel, nickel or nickeled iron. 8. A device

accordi g 0, | ol Guiee WISHAYE B8P Herd AN BN ARl Ol ke 50300

[err]mt ckl 2 | Ceaccor
met al | i ¢ cont ai mempoasd bperpartipe sipe $malhrdfanmbemtd~5ﬁ¢*lnes provi ded on at | east

a portion ofgt heAQi@OiTc@'a%rdxigrté %Fa‘?m 11the&u‘i‘ﬁ\ﬂoﬁf‘evéﬁ&ibl@%%ér%&gnél%C' aiml,
wherein the netal] I‘iB’o‘Sntal formed of .two or re netal nenbers

wel ded toget her 3% ¢ ReY ?f t earﬁafcﬁ’é’sreﬁb%?ﬁ FRI8PQUWRYf or m of mi cro- hol es

(16) providesl bet\deeie hditﬁ.')rdwﬁgd) Ellgms potvierdh an alloy co(nbﬁism@lbobperihi;d ofedevi ce
(20) acagrdlngto cla Ln_the rret Is forned of a

folteq et al snedeB sy pRg R ekl bl Eu P ifllba ks BT
bet ween t he fol didd tqthegowderbvéﬁhvemnrcuwebndng)mpmé (23, 24) of the netal

sheet, foldegl onQRgicanRtiiaing % digwan dyneRs, %@Qﬁé?’?fnate?ﬁl is dddedAcdgYi Ce (30)
accordlng to clalmdl fotalne froma Contln&JOUS 'wre"
owder of the mercury releasing compoun

7. A device according to claim 1, wherein the metallic container is made of
20 steel, nickel or nickeled iron.

8. A device according to claim 7, wherein the metal the container is made of is
50-300 pm thick. .

9. A device according to claim 1, wherein the metallic container has openings
in form of micro-holes provided on at least a portion of the container surface.

25 10. A device according to claim 1, wherein the metallic container is formed of
two or more metal members welded together by spot-welding, and has
openings in form of micro-holes provided between the welding spots.

11. A device according to claim 1, wherein the metallic container is formed of a
folded metal sheet, with openings in form of gaps between the folding lines

30 or between two end portions of the metal sheet, folded on one another or
towards one another.

12. A device according to claim 1, obtained from a continuous “wire”, having an
indefinite length and the same cross-section as the resulting device, by
cutting from the “wire” pieces having the desired length.

35 13. A device according to claim 12, wherein the mercury releasing device is
formed of a “wire” piece welded through two spots onto a metal bracket,

This g

Wi~




havi ng an i ndefi ni tm“m‘mﬂ mﬂ qﬂlfame cross-section as the resulting
-12- devi ut pi eces having th engt h.
13. deﬁ/(?gse/%%%ordl*ng ctotclmim wherein the nercurye?@ﬁ?ggliﬁﬂéj’ devi ce
IS forrred of a "wire" piece welded through two spots onto a netal bracket,
such that the assenbly of the piece antf the bracket forms a closed netal. 5
circuit. 14. A fluorescent |anp (40; 50; 60; 77) wherein the nercury is

i ntroduced by nmwhshafthe ad@mbd:seoédwopxdcmgnd thechragket forms5a claséd mmtzscent }
lanp (40) according to cl al m 14 wherein the mercury rel easing device (45)
remains in the resu[tlng and is fastened to one of the 10

supports (4B} 44 fuoggscent 1%%%%@%@@%%%%6@@@4@6%&@f a davicEuor escent
| anp accordi ng éfhélenfickd, Wherein the nmercury rel easing devi ce remains in
the resuylti I and i astened to one gf supports of | east one
of the. dat hbde Sntigrabent e Repring LocliE Pambereno] e deora Hisab0ecl ai m
14, wherei n t hedeviveqemyind | the resultmlgéduﬁp,sandgs fistenetiato (006 pf the seppstsiof t he

resul ting | anp, o at | east one of the cathode shields
(55). 18. A fl u%tggegsggé%tgﬁ eca%%%@% according to claim 14, wherein the

mercury rel dasi Adflesedcens leB5)acrendimignt ¢laim R4, wheraint thagnérawp, rebeasing or ns  at
| east one of th \JléUPQmQﬁE ROge Sesuitig laxilxﬁtandﬁs fakt@x?éd%%ﬁ@%f!h@@ﬁ’pgfoﬁt@ bfaccordi ng

to claim 14 erein the nercury I's I htroduced according t "doubl e
pi nch-d " pr r ociideast enecpfithecatiadeshigldsel easi ng device (74) does not renain

in the resulting fle¥escent lamp according to claim 14, wherein the mercury releasing
device remains in the resulting lamp, and is fastened to at least one of the
cathode shields.
18. A fluorescent lamp according to claim 14, wherein the mercury releasing
I5 device remains in the resulting lamp, and forms at least one of the lamp
cathodes.
19. A fluorescent lamp according to claim 14, wherein the mercury is introduced
according to the “double pinch-off” process, and the mercury releasing
device does not remain in the resulting lamp.
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