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Hi gh- pr ess W@92883harge | anp. The invention relates to a hi JEABaYURE

di scharge | anp provided with a discharge uessel which encloses a di scharge

space, has a ceramc mall- and is seal ed one end by neans of a
proj ecti ng. eran1c glug ch encl oses with clearance a current | ead-
t hrough t Ed in the discharge vessel and is connected

to said | ead- through 5 in a gastight manner by neans of a nelting-ceramc
connection at an end facing away fromthe discharge space. A lanp of the
ki nd nentioned in the opening paragraph in-the formof a 10 high-pressure
sodium |l anp is known fromGB 2 083 692/ US 4 910 433, and in the formof a
nmetal halide lanp fromEP O 587 238.- A ceramic wall or plug in the present
description and clains is understood to be nmade of ope of the follow ng

naterial s: nonocrystal | ine nmetal |de Qr._exa i re), densel

si ntered pol ycrystalli r#’eriﬂ‘[’%ﬂu"ﬁ g’r’“@(‘ n@edl&’gﬁ‘%g Qﬁ#ﬂfx
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conparati S el ectrode inte ci.n 0 exc Ve
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projecting plu and the nelting-ceramc connection is realised near an end
of the prgl ecdisqhy epo¥Paee.whi ch faces away fromthe di scharge space. The
‘nmelting-ceranm ¢ connection between the projecting plug and the current

| ead-t hrough is achieved in-a furnace in a firing process. For this-

pur pose, the projecting pI ug and the current |ead-through are heated

together with a quanti't tin 25 . ce amc so, that the ceranic -
material nelts and flovg mfaf‘}?ehgﬁ the OPFAIDE PAFAS Frpﬁ’ﬁnﬁfﬁg
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| ead-t hr on@talﬂnhdt)mnp from EPL)IS87RB8. i s the so-called seal ing-in procedure.
The di stance- over whi ch t he malwahn&_ (ier amﬂw f ovv:g in t | N4 &S ggsl Dserstood
to be made of one of the following materials: monocrystallme m_etal oxide (for example,
sapphire), densely sintered polycrystalline metal oxide (for example, AL,O3, YAG), and
15 polycrystalline densely sintered metal nitride (for example, AIN).

The chosen construcnon is highly suitable for lamps of comparatively low
power and correspondmgly comparanvely small dimensions, in particular having a _
comparatively small electrode interspacing. To prevent excessively high temperatures at the
area of the melting-ceramic connection during lamp operation, the seal of the discharge

20 vessel is constructed as a projecting plug, and the melting-ceramic connection is r&lised near
an end of the pro;ectmg plug which faces away from the discharge space |
_ - The melting-ceramic connection between the projecting plug and the
current lead-through is achieved in a furnace in a firing process. For this purpose, the
projecting plug and the current lead-through are heated toget_her w1th a quantity of melting-
25 ceramic, so that the ceramic material melts and flows into the interspacing between the
- projecting plug and current lead-through. The assembly is then cooled down to room
temperature, and the connection between the projecting plug and current_l_ead-through has -
been achieved. This is the so-called sealing-in procedure. |
The distance over which the melting-ceramic flows in thé,interspacing
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det er m nagobéigsssengt h over which the gast i ght el ti ng- cer apgRIMRGHRREL | ON
extends. The length of the. nelting-ceram c connection is of ngjor

i nportance for realising a |l anp of good 2qual ity. Gven a length smaller
than 1 mm a conparatively weak mechanical joint has arisen with a
consi dedetetmines the Izhgth omeelvdnchﬁelgad;gmanelugcerimxc connection extends. Theven a
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mel ti ngpmmsmmmguhetefmm (foo example} colouriof emitted radiatiom,duminaustefficacy) of
ther ore t he lanp, ment.j.oned .in fhe openin i's characterized in
that é[h“ r?éFoch‘p %MW@ P%}‘é‘t‘?.gﬂg%ﬁ’?'&ﬁ%m ug adj acent the
end faC' ng away frompdifp fanuficaré'on af ifdustrl iscale iRdlvEsdatch productivit Thet
was found that a high reproducibility of the flown d| stance of the

nel t i ngprodugtion of the knowrclampsshows a wide spreadsiathe ovhigh; the meltingr hus
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- end portlon of the projecting plug which is inpermeable 25 to light. This
| eads. to a nore honpgeneous heating during the sealing-in procedure of both
t he ¥roj ecting plug and the flowing ceramic material, which again | eads to

a better control of t M%ﬁhawj&@mmwwm@oﬁﬁwh

time control of the sealing-1n proce ortant advantage of "the
i nvent i contral dfithe: lmgﬂooﬁﬂtmemg'pempleenmhm be aj lamptasconding tof the

Pr Et "eaj nenhog,ud\ere?or%? %OI% %‘o‘ft‘e&‘ﬁ e gsﬁéfrﬂgxﬁﬁt is"akftdrDRd in that at
least an end portion of the pro_jectmg ceramic plug adjaoent the end facing away from the
20 discharge space is impermeable to light. '

It was found that a high reproducibility of the flowing distance of the
melting-ceramic can be realised during the.seahn_g-m procedure, and thus of the length of the
achieved gastight ceramic connection. According to the inventor, this is to be ascribed to an
increased infrared absorption of the end portion of the projecting plug which is impermeable -

25 to light. This leads to a more homogeneous heaung during the sealing-in procedure of both
the projecting plug and the flowing ceramic mauenal which again leads to a better control of
the length of the melung—oemmc oonnectnon through time control of the sealing-in
procedure ' '

| An important advantage of the invention is that a comparatively simple
30 measure in the form of a pretreatment during oomponent manufacture can suffice, while the
existing lamp manufactunng technology, in partlcular the sealmg-m procedure, can be
maintained without modifications.
~ The end portion which is impermeable to light extends over a distance of
at least 1 mm, preferably over a distance of at least 3 mm. This has the advantage that an
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advant ageous or a sinple pro uctlon of the projecting ceramc plug that
the latter is inpernealltis advantagéous dora simple production of therprojectingl ceramic plugf
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projecting plug i mper e eto s 15° the nufacture of the
proj ect i ngemn@rddrmouldedupieeervducltwﬂi form thei projesting plug. aftenisintering, o Surther,
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The abovewhm, ﬁuhga ,@mt&ﬁe@h}, fifg.| nvent ion w I | be explained in-nore
detail with reference to a draw ng of _an enbodi ment of a | anp accordi p%st.o

the invention, in whi crAnother posgibilify of ehtaining pprejpeting plug impermeableto
the i r“l Hezlgmmgf the ﬁ&%ﬁnéﬁﬁg%&ﬁ%ﬁ%ﬁéﬁ'u&h&%&ﬁpﬂs 1?'

I n det
possible, for example, in that the ceramic material is 1mpregnated with optical centres, for
example Fe, Cr, Ni, during its manufacture.

20 | The above and other aspects of the invention will be explained in more
detail with reference to a drawing of an embodiment ofa lamp according to the invention, in
| which '
|  Fig. 1 dlagrammaueally shows a lamp according to the mventlon, and
~ Fig. 2 shows the dlscharge vessel of the lamp of Fig. 1 in detail.

: " Fig. 1 shows a high-pressure discharge lamp provided with a discharge
vessel 3 with a ceramic wall enclosing a discharge space 11. In a practical embodiment, the
discharge vessel contains a fillmg which comprises besides Hg and a rare gas at least also a
30 metal halide. The discharge'vessel is sealed at an end by means of a projecting ceramic plug
34, 35 which encloses with clearance a current lead-through (Fig. 2: 40, 41, 50, 51) to an
 electrode 4, 5 arranged in the discharge vessel, and which is connected to said lead-through
in a gastight manner by means of a melnng-ceramxc connection (Flg 2: 10) adjacent an end
facing away from the dlseharge space. The discharge vessel is surrounded by an outer bulb 1



Fig. 1 shows a high-pressure discharge | anp provided with a discharge
vessel 3 with-a ceranmic wall enclosing a discharge space 11. In a practical
enbodi menwo 9é/ke839li scharge vessel contains a filling whi ch meymwéen besi des
Hg and a rare gas at |east also a 30 netal halide. The discharge vessel is
seal ed at an end by means of a projectird ceramc pl ug 34, 35 which

encl oses with clearance a current |ead-through (Fig. 2: 40, 41, 50, 51
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the 40, 50 fastened to an associated end plug 34,35ina gasught manner by means of the
20 | melting-ceramic connection 10. The meltmg-o_erarmc connection 10 extends over a certain
| distance, for example dpproiimately 1 mm,. over the Mo cermet 41, 51. It is possible for the
parts 41, 51 to be formed in a manner other than from a Mo-Al,0 cermet. Other possible
constructlons are known from, for example, EP~0 587 238. A halide-resistant coil wound
. around a halide-resismt pin was among the constructions which were found to be
'25 particularly suitable. Mo is very suitable for use as a halide-resistant material. The parts 40,
50 are made of a metal which has a coefﬁc_ient of expansion which oorresponds closely to
| ~ that of the end plugs Nb, for exatnple, was found to be a very suitable material. The parts
'40 50 are connected to the current conductors 8, 9 in a manner which is not shown in any
detail. The lead-through construction described renders it possrble to operate the lamp i in any
30 burmng position as desired. '

Each of the electrodes 4,5 compnsec an electrode rod 4a, Sa which is
provrded with a wmdmg 4c, 5c near the tip 4b, 5b. The electrode tips in the embodiment
described lie substanually in the end planes 33a, 33b formed by the end wall portions.

The projectmg ceramic plugs are provided so as to be recessed by a




20 nel ti ng- ceram ¢ connection 10. The nelting-ceram c connection 10

ext ends oveyo fsfedel ai n di stance, for exanple approximately boiibochoesy t he
Mo cermet 41, 51. It is possible for the parts 41, 51 to be fornmed In a

manner other than froma M-Al[err]Jerr] Scernmet. Other possible
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i nternal disanee gof |10mof fmﬁnﬂ&erﬂndq:hiwardeﬁneéby ﬂm:endgwhmpnamnst Tbe ehd sallode
tips EA Opmz:onmmave a height of 3 mm, so that the sintered joint with the end plugs extends over a
length of 2 mm. Such a length of the sintered joint was found to be sufficient in practice for
20 realising a sufficiently strong and gastight fastening between the end wall portion and the
projecting plug, also in the case of large-scale batch production. The electrode tips lie in the
end planes. The electrodes each comprise a W-rod provided with a W-winding at the tip.
Subsequenﬂy, a gastight melting-ceramic connection is formed between
each projecting ceramic plug and an associated current supply conductor in known manner.
25 The melting-ceramic connection 10 extends over a length of 3 to 3.5 mm
away from the end of the projecting plug facing away from the discharge space.
' For comparison, data are given of lamps according to the present art.
Here the length over which the meiting-ceramic connection extends between the projecting
. ‘plug and current lad-through iraries from 3 to 7.5 mm, while in a number of cases the
30 length cannot be unequivocally ascertained because the flowing distance of the melting-
ceramic varies along the circumference of the current lead-through.
In a further practical embodxment of the lamp as drawn, the coating is
realised with Mo For this purpose, the prevmusly moulded projecting plugs were immersed
 with one end in an aqueous solution of Na,MoO, and glycerine. After drying, the projecting



projecting plugs are inperneable to light at the ends facing away fromthe

di scharge space over a length of 3 rmowing to a coating wwith W The . o
coating woo9&2883%ed in that the 15 noul ded piece i s brushRCEABOGOM20V br ush,
after which the noul ded piece is sinteregd to achi eve gasti ghtness. The
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el ectrodﬁ‘ql’&é t?é @ﬁﬁﬁ?ﬁ,@@ﬁ%ﬂegﬁf ﬁ&dgs each conprise a Wrod
provided with a Vanndlng at the tip. Subsequently, a gastight
.melting-ceram c connection is fornmed between each projecting ceramc plug
and an associ ated current supply conductor in known manner. 25

The nel ting-ceram c connection 10 extends over a length of 3 to 3.5 nn1amay
fromthe end of the projecting plug facing away fromthe di scharge space.
For conparison, data are given of |anps according to the present art. Here
the | ength over which the nelting-ceram c connection extends between the
projecting plug and current |ead-through varies from3 to 7.5 mm while in
a nunber of cases the 30 Iength cannot be uneqU|vocaIIy ascert ai ned
because the flow ng distance of the nelting- ceramc varies along the
circunference of the current lead-through. In a further practical

enbodi ment. of the lanp-as drawn, the coating is realised with Mb. For this
purpose, the previously nmoul ded projecting plugs were inrersed with one end
in an aqueous sol ution -of Na2MpO4 and glycerine. After drying, the
projecting - WD 96/ 28839

PCT/ 1 B96/ 00121 6 plugs were sintered to gastightness and sinultaneously
sintered to the end wall portions. A gastight nelting-ceranm c connection :
bet ween the projecting ceramic plug and the associated current |ead-through
realised in the sane way as for the lanp provided with a VVcoatlng on the
proj ecting ceram c plugs Ied to a conparable end result.
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di scharge vessel which encloses a di scharge space, has a ceramc wall, and
is sealed at one end by neans of a projecting ceram c plug which encl oses
with clearance a current |ead-through to an electrode arranged in the

di schar g&LAIMSS and is connected to said | ead-through in a gastight manner
5 by neans .of a nelting-ceram c connection at an end facing away fromthe
di scharge space, characterized in that at |least an end portion of the
projecting ceram c plug adjacent the end facing away fromthe discharge
space is inperneable to light. 2. Alanmp as clained in Caim
1, characterized in that the projecting ceramc plug is inpervious to |ight
over a distance of at |east 1 nmm neasured fromthe end facing 10 away from
the di scharge space. 3. A lanp as cl ai rred in Cai m 1 or 2,

charactedized in that AMMWM&
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char act ewe&hﬂgrwimc lhg which afioses with cledranteca Plrreént ilead-throughitoum électiodg ht

over its entlrelength Alarrp as claimed.,in daiml1, 2, 3

or- 4, charmanges insth admaargpn@sqsl apd i congegted, tp said M i @r2asHEht paneE, |
g(r)\gr ;?eszeﬁmr?flan?‘ﬁmtthe proj ect| ng SFES I'S ureda\ferom a ceFam C

mat eri al .chhuahnzal imthat at least ancendi ppirtion ﬁf)tlw?prolecnng oeraxmc plug adjacpntthe end
cL a0 1o a3 B et B RIS G o okl B BC, 19, Cor e Bl g 1
2. : A lamp as claimed in Claim 1, charactenzedmthatmeprqecnngcetanﬁq
plug is impervious to light over a distance of at least 1 mm measured from the end facing |
10 away from the discharge space. '
3. A lamp as claimed in Claim 1 or 2, characterized in that the projecting
ceramic plug is lmpervxous to light over a distance of at least 3 mm masured from the end
facing away from the dlscharge space.

4, A lamp as claimed in Claim 1, 2 or 3, characterized in that the projecting
15 ' ceramic plug is impervious to light over its entire length.
5. A lamp as claimed in Claim 1, 2, 3 or 4, characterized in that the
projecting plug is provided with an external coating.
6. AlampasclmmedmClmml 2, 3 or 4, characterized in that the
projectmg plug is manufactured from a ceramic material which is impervious to light.
20 7. "A lamp as claimed in Claim 6, characterized in that the projecting ceramic

plug is manufactured from a ceramic material impregnated with optical centres.
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