WFZUOSWDLUWWWXNT_FUR"WSCFIAH(;I: CAMP BACKGROUND OF THE INVENTION—1:
‘Field of the Invention 5 The present invention relates to an illuminant for a disch29gapainpO@fd in
particular, to an illuminant for a discharge lamp which has simple structure, which lends itself to mass
production, and which exhibits superior durability. 10 2. Description of the Related ArtDischarge

lamps with high illumination efficEnCy@aremire/yomploged Aaggeneigipousehold or business use, as
street lamps, as wall projection lamps, as lamps for advertisement or for illumination, in automobiles,

and in cinematographs or projectors. 15 In these various types of discharge lamps, discharge
electrodes are placed to oppose each other in a discharge chamber filled with a discharge gas, and

illumination effect is obtained by apptrTtReedeier e d Mltage betveen the discharge electrodes
to dissociate the discharge fas. Various illumination luminance and 20 illumination colors or the like
can be create® by sglegfingliee Invention
5 The present invention relates to an illuminant for a discharge
lamp, and in particular, to an illuminant for a discharge lamp which

has simple structure, which lends itself to mass production, and

‘which exhibits superior durability.

w 10 2. Description of the Related Art

Discharge lamps with high illumination efficiency are widely
employed for general household or business use, as street lamps,
as wall projection lamps, as lamps for advertisement or for
illumination, in automobiles, and in cinematographs or projectors.
15 In these various types of discharge lamps, discharge electrodes
are placed to oppose each other in a discharge chamber filled with
a discharge gas, and illumination effect is obtained by applying
a predetermined wvoltage between the discharge electrodes to
dissociate the discharge gas. Various illumination luminance and
20 illumination colors or the like can be created by selecting the
discharge gas employed; the pressure in the discharge chamber, or

other characteristics.
Common dischai:ge lamps have a structure wherein an illuminant
is stored in an external glass tube, the open end of which is

256 generally sealed by a socket for connecting a power source.



discharge gas employed, the pressure in the discharge chamber, or otheér characteristics. commaon
discharge lamps have a structure wherein an illuminant is stored in an external glass Agvd,206pen
end of which is 25 genereally sealed by a socket for connecting a power source 29 April 2005
Conventional illuminants require a complicated structure in order to obtain desired discharge

characte fistreseanict] thus]. aré hot isuitetsarmass peoductionplapsagid rity: tharehas hegpgsproblem
that illuminants tend to be expensive. Moreover, while high 5 durability is desired for a discharge lamp,
a convertionaliscirargie damedhad issteindegey ttheasily hertiroker sluaria extesnal jmpae aicthermal
load during use. As a structure for such a conventional illuminant, an illuminant for a metal halide
lamp whish it edettypead a-giscidarge 1th: lampis disgiesedly Jaianeschatar dnid-@pen Paklication
No. Hei 5-217555. In this conventional apparatus, a pair of electrodes are inserted into a quartz
illuminatibhadbeidridithierseated dischidirgeo spece esxptas is/led Ve predeferiiieteanhauyi of
mercury, sodium iodide, scandium iodide, or the like, along with xenon which 15 acts as the starting
gasSSeafing abitldisyais jdrpetiz ddbreadsi st erdischange spacesedtiniodhe elesthdegand
external lead lines are connected via metal foils provided on the sealing sections.
lamp has a tendency to easily be broken due to external impact or
thermal load during use.
As a structure for such a conventional illuminant, an
illuminant for a metal halide lamp which is one type of a discharge
— 10 lamp is disclosed in Japanese Patent Laid-Open Publication No. Hei
5-217555. In this conventional apparatus, a pair of electrodes are
inserted into a quartz illumination tube and the sealed discharge
space section is filled with a predetermined amount of mercury,
sodium iocdide, scandium icdide, or the like, along with xXenon which
15 acts as the starting gas. Sealing sections are joined at both ends
of the discharge space section. The electrodes and external lead
lines are connected via metal foils provided on the sealing
sections.
In this type of illuminant, there has been problems in that
20 it is difficult to place the electrodes to oppose each other within
the illumination tube at predetermined positions and that the
positions of the electrodes in the tube change when both ends of
the quartz illumination tube are pinch processed by heating the

tube. Moreover, the junction between the discharge space section

25 and sealing section reguires complicated heat fusion steps, and



In this type of iuminant, there has been problems in that 20 it is difficult to place the electrodes 10
oppose each other within the illumination tube at predetermined positions and th&ah&pb3doHis of
the electrodes in the tube change when both ends of the quartz illumination tube are pinch processed
"by heating the tube. Moreover, the junction between the discharge space section 25 and sealing
section reguiresfenreplicatecient fusiam dtaps, anck?2 a9 FKprib2e8=therdforey vamoustorakiess are
also present in view of mass- productivity and durability. In particular, the positional deviation of the
opposing etebliotes inithirethe idumitaht tayses a problem that a desired 5 focusing effect cannot bé
obtained due to the deviation of the position of the illumination source from a defined value when the
discharge lamp i< nsephat a@alsomobiliedamip,sdrta amal fod ev tareimatogr&p httiefolod poajacigr. - 10
SUMMARY OF THE INVENTION The present invention is conceived to solve the above conventional
problem edrecbdme deje cwaftiherpresentiihentioras ticcpuosede anpmphoved iftlainant dersa daeable
discharge lamp having a simple, readily mass-produced structure, in which the 15 positions of the
oppésing electddes edif be ticcambaly dbtermirsalinadrdertosolvehat |east bakisfthe frobiens
described above, according to the present invention, there is provided an illuminant for a discharge
lamp, copysisingpa hofisirigecddstrueiethftdona source from a defined value when the

discharge lamp is used as an automobile lamp, or a lamp for a

cinematograph or for a projector.

— 10 - SUMMARY OF THE INVENTION

The present invention is conceived to solve the above
convéntional problem, and one object of the present invention is

to provide an improved illuminant for a durable discharge lamp
having a simple, readily mass-produced structure, in which the

15 positions of the opposing electrodes can be accurately determined.
In order to solve at least one of the problems described above,

according to the present invention, there is provided an illuminant

for a discharge lamp, comprising a housing construcfed from a
cylindrical transparent material having equal inner radii at both

20 open ends; a pair of discharge electrodes inserted from both ends
of the housing into the housing and placed to oppose each other
separate by a predetermined gap; and sealing spacers each of which

hag an outer radius approximately equal to or slightly smaller than

the inner radius of the housing and onto which respective electrode

25 axis of each discharge electrode is fixed, the fixing position of



electrodes inserted from both ends of the housing into the housing and placed to ppgsdl e8UD other
separate by a predetermined gap; and sealing spacers each of which has an outer radius
approximately equal to or slightly smaller than the inner radius of the housing and onto which
respectiveralectecdei iy axisaaf@achidischarga lemsens fugdndeikng pasiien 91 349 Apdl 2005
the sealing spacer within the housing being adjustable along the axial direction of the housing,
wherein tneisenliag spacersmre tfixgdeoba Hongingwiareonditarewbee a dischare.gas fills, the
discharge chamber defined by the housing and the sealing spacers, 5 and at positions where the
dischargé eienfrotes tie saparadechbu i predetrIminet gwpoAecardingderansiier aspeetafthe
present invention, there is provided an illuminant for a discharge lamp, comprising a housing

constructeltkfidihs aleylindricaldranspaent madepialdtayingwesiing hinnerd adibathoisopen.

¢rds and a

pair of discharge electrodes each of which has an outer radius approximately equal to or sllghtly
smaller thad tlet ines 1adios of eeheusing, Biebstibehasge calectreder ksered i batben

housing into the housing and having their fixing position within the housing adjustable along 1
axial dirextipnedéieouisiegl, wiagrein the discharge electrodes are fixed within the housing, with a
discharge gas filling the discharge chamber defined by the housing and the discharge electrodes and
at positions wAmretidd digchargaeldeeodesimet of the present invention, there is

— 10

15

20

25

provided an illuminant for a discharge lamp, comprising a housing
constructed from a cylindrical transparent material having equal
inner radii at both open ends and a pair of discharge electrodes
each of which has an outer radius approximately equal to or slightly
smaller than the inner radius of the housing, the discharge
electrodes inserted from both ends of the housing into the housing
and having their fixing positionwithin the housing adjustable along
the axial direction of the housing, wherein the discharge electrodes
are fixed within the housiﬁg, with a discharge gas filling the
discharge chamber defined by the housing and the disCharge
electrodes and at positions where the discharge electrodes are
separated by a predetermined gap. |

According to another aspect of the present invention, it is
preferable that a plate-like section be formed on the discharge
electrode, for‘loading an additive material.,

According to another aspect of the present invention, it is
preferable that in an illuminant for a discharge lamp according

to either claim 1 or 2, a projecting section is provided on the

of the
the



~ Separaied by a predetermined gap. 20 According t0 another aspect of the present invention, it i5
preferable that a plate-like section be formed on the discharge electrode, for loadp$y Apridiige
material. According to another aspect of the present invention, it is preferable that in an illuminant for
a discharge lamp according 25 to either claim 1 or 2, a projecting section is provided on the 4 29 April
2005 dischizzgh ateptrodeefor disthargostag i BRIGE BESSRIPFION OF THE DRAWINGS Fig. 1 is
a partial sectional diagram showing an example 5 discharge lamp having an illuminant according to
the present invention. Fig. 2 is a partial sectional diagram showing an example automobile lamp
having an illuminant according to the present invention. 10 Fig. 3 is a cross-sectional diagram of an
-illuminant according to a firstgreEFreDESTRAGTEON odtherpre SBRANYRREON. Fig. 4 is an explanatory
diagram showing the assembly of the illuminant according to the first embodiment. Fig. 5 is an
explanatory diagitw shdwing tlee peethaicafbr sﬁcpﬁb@&&&ingib@;elﬂﬁtrgﬁa&@ﬁ@)rgmgégg}ﬂﬁ)ﬁr@t
embodiment. Fig. 6 shows additional examples of discharge electrodes of the first embodiment. Fig.
7 is & crasbsssrtiogal disgnam ndannlumanant ateotingn to aseeanih aqbadimentof frapesent
invention. '

invention.

Fig. 2 is a partial sectional diagram showing an example
automeobile lamp having an illuminant according to the present
invention.

- 10 Fig. 31s across-sectional diagramof an illuminant according
to a first preferred embodiment of the present invention.

Fig. 4 is an explanatory diagram showing the assembly of the
illuminant according to the first embodiment.

Fig. 5 is an explanatory diagram showing the method for

15 processing the electrodes according to the first embodiment.

Fig. 6 shows additional examples of dischafge electrodes of
the first embodiment.

Fig.7jseacross—sectionaldiagrmnofanjjluminantaccording
to a second embodiment of the present invention.

20 Fig.8iseicross—sectionaldiégrmnofanilluminéntaccording
to a third embodiment of the present invention.

Fig. 9 shows additional example shapes of the discharge

electrode of the third embodiment.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS



20 FigEis s ;
invention. Fig. 9 shows additional example shapes of the discharge electrode of the tpidl @0bsdiment.

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 5 29 April 2005 Preferred embodiments of
the present invention will now be described with reference to the drawings. Fig. 1 shows a metal
halide lamp with erdiperes Khnsering B te pieseptbwention Ths lamp has astucture 5
wherein the open end of an external glass tube 30 is sealed by a power source %Jb%t B2VsBeKet pins

32 and 3de¢efixeeH WE@DW@féQ@EQ@éO@BeE%%fCH%ﬂS{j@Qﬂ to a power source. An illuminant 10
is stored inside the external glass tube 30. Electrode axes 11 and 12 provided on both ends of the

illuminant 10 are eiegtricallysH&eONAEGHRE 1a the Spekat pirgﬁﬂgz #3433 yja lgad lines 34 EnﬂiBS. The
inside of the external glass tube 30 is filled with an inert gas. Fig. 2 shows an altomobile Ta Swith an
illuminant é6oadcdarding do thiespreseydaentiaiehie sihucturgsof i@gﬂﬁxtﬁg@ 15 g'@f-ﬁ éucl:zle 130 and
socket 131 are similar to those shown in Fig. 1, and, thus, corresponding components are Shwn in
Fig. 2 wittheefetencehruapeats siciemented by £80{0m fiosesusedin Hig- %daggtgilgg a
description of these corresponding components will not be repeated. _

power source socket 31. Socket pins 32 and 33 are fixed to the power

source socket 31 for connection to a power source. An illuminant
10 is stored inside the external glass tube 30. Electrode axes 11
and 12 provided on both ends of the illuminant 10 are electrically
—10  connected to the socket pins 32 and 33 via lead lines 34 and 35.
The inside of the external glass tube 30 is filled with an inert
gas.
Fig. 2 shows an automobile lamp with an illuminant 10
according to the present invention. The structures of the external

15 glass tube 130 and socket 131 are similar to those shoﬁn in Fig.
1, and, thus, corresponding components are shown in Fig. 2 with
reference numerals incremented by 100 from those used in Fig. 1m
and detailed description of these corresponding components will
not be repeated.

20 IntheautomobileshowninF&g.2,cn:inotherprojéctionlamps,
the position at which the illuminant 10 is fixed within the external
glass tube 130 is of great importance, and a problem in that desired
focusing cannot be obtained will result when the fixed position
deviates from a predetermined position.

25 Fig. 3 shows an example illuminant 10 according to the present



20 Tn the automobile shown_in Fig. Z, or in other projection lamps, the position at which the illuminant

10 is fixed within the external glass tube 130 is of great importance, and a proble@29ir\phal 2685 ed
focusing cannot be obtained will result when the fixed position deviates from a predetermined
position. 25 Fig. 3 shows an example illuminant 10 according to the present 6 29 April 2005
embodimenbddhausing 13isiensiHgterhirom @&MME@%@@S&H}@S”@?E{%%%E ugl inper radii at
both ends, which are open. It is preferable to use, for example, an-international s andard? D& 34 type
glass diogle temtpinerhavingan iRt radius of 05615 M a54fe, hoHging 13, Agreat number of
housings 13 can be very easily supplied by dividing a long cylindrical glass material into “dedired

lengths. 4 pairof pischargmelectredes 34 apdA Saaipseriedinta 1hg foysing, 13 fram both open
ends and are placed to oppose each 10 other such that a predetermined gap Is maintained between

the electmples AThe plecyvdes 1&1&5@&%@&@%@“&?&»&9&?%&9 ihe glectigds gyeg 11 and 12. The

electrodes 14 and 15 and the electrode axes 11 and 12 can be constructed as an integral unit’ or can

be chnstmietesfromedifferant metals fuseddeasthendniscid eXamples itigRrafgrable tg,construct the
electrodes 14 and 15 from iron or iron alloy such as a molybdenum alloy and construct electrbde

axes 11 ang 12 fremphimetdang ®ifise these comRPReNIsHEaSR 91 the discharge elegtode axes 11
and 12 is fixed to a respective sealing spacer 16 or 17. The sealing spacers 16 and
desired lengths.
A pair of discharge electrodes 14 and 15 are inserted into
the housing 13 from both open ends and are placed to oppose each
~ 10 other such that a predetermined gap is maintained between the
electrodes. The electrodes 14 and 15 are respectively joined to
the electrode axes 11 and 12. The electrodes 14 and 15 and the
electrode axes 11 and 12 can be constrﬁcted as an integral unit
or can be constructed from different metals fused together. For
15 example, it is preferable to construct the electrodes 14 and 15
from iron or iron alloy such as a molybdenum alloy and construct
electrode axes 11 and 12 from dqumet, and to fuse these components.
Each of the discharge electrode axes 11 and 12 is fixed to
a respective sealing spacer 16 or 17. The sealing spacers 16 and
20 17 have a disc shape with a transparent hole 16a or 17a respectively
formed at the center. The sealing spacers 16 and 17 are formed such
that the outer radius of the sealing spacers 16 and 17 are
approximately equal to or slightly smaller than the inner radius

of the housing 13. Aswill be described below, respective discharge

25 electrode axes 11 and 12 are inserted into the transparent holes



647 ave-sdisct " A N ot -

sealing spacers 16 and 17 are formed such that the outer radius of the sealing sEzexprl2and 17 are
approximately equal to or slightly smaller than the inner radius of the housing 13. As will be described
“below, respective discharge 25 electrode axes 11 and 12 are inserted into the transparent holes 7 29

April 2003 dfaaed 172 efresnestive $0aling sPAcRsHR.aRdd % sTBﬁétwtuferﬁ%t%e&ﬁ%?S9§0 that
e

the sealing spacers 16 and 17 are fused with and bonded to respective discharge electrodes 11 and

12. According e the SEASSMt 4o @mion, dhenawAg Miaosing d3s 512s Mgy lindrical transparent material

with equal inner radii and forming the sealing spacers 16 and 17 with the outer radius approximately

‘equal to andighdieawllebthasdhe drnsrd adiuscahthghusing: 13.dbis Rossifig to grbitrarily adjust the
position of the sealing spacers 16 and 17, to which are fixed the discharge 10 electrode axes 11 and

12, in the axial diresionawitiin #he Badsipgelbdnheralrsa di knpossjblede fuse and xdhe geqling

spacers 16 and 17 and housing 13 by appropriate heating, in a condition where the gap between the
discharga €lectengiesridranth 15 i5 a6l phadnedaietaineshvalye nl 3 4uihis mannera discharge

chamber 18 is defined by the housing 13 and the sealing spacers 16 and 17 in a condition where the
gap betwaenithaglisehargs eleringeshandd5 issehatia predetenninacbvaliie: Jhe disghatge

chamber 18 is filled with a desired discharge gas and sealed. The discharge gas is arbitrarily
approximately equal to or slightly smaller than the inner radius
of the housing 13, it is possible to arbitrarily adjust the position
of the sealing spacers 16 and 17, to which are fixed the discharge
— 10 electrode axes 11 and 12, in the axial direction within the housing
13. Therefore, it is possible to fuse and fix the sealing spacers
16 and 17 and housing 13 by appropriate heating, in a condition
where the gap between the discharge electrodes 14 and 15 is set
at a predetermined wvalue.
15 In this manner, a discharge chamber 18 is defined by the
housing 13 and the sealing spacers 16 and 17 in a condition where
the gap between the discharge electrodes 14 and 15 is set at a
predetermined valué. The discharge chamber 18 is filled with a
desired discharge gas and sealed. The discharge gas is arbitrarily
20 selected depending on the characteristics of the discharge lamp,
from amohg noble gases such as xenon, argon, or the like. At the
same time, additional materials such as metal halide, mercury, or
the like may be sealed into the discharge chamber 18 as desired.

Halide and mercury are, for example, useful in adjusting the

25 starting voltage of the illuminant.



ing on the characteristics of the discharge lamp, ff

xenon, argon, or the like. At the same time, additional materials such as metal haidleAprdr2004 or the
like may be sealed into the discharge chamber 18 as desired. Halide and mercury are, for example,
useful in adjusting the 25 starting voltage of the illuminant. 8 29 April 2005 The fusion between the
discharge electrotaev@sslibantelart sealin searergdtaed tZand fisian betwaanithe,sealing
spacers 16 and 17 and the housing 13 as described can be performed by heating by burner or the
like at a hestibgrigmppeatatesofidb@nd50006h D Febiain desited &usienanddixiura gHepm dyrferming
the discharge electrode axes 11 and 12 from dumet, it is possible to easily and reliably fuse the
sealing spacarsilb7andd tasdibeslischarge eigetodd baaschnand prFaatisdupeldaiudgs a
coating material formed mainly from copper and nitrate coated onto the surface of 10 an alloy wire of

iron and pigkplawhich frmaibeldore materiale Theriyreeherationan the sealing spasere16 and 17

which are constructed from glass can be easily and firmly bonded. Fig. 4 shows a method for fixing the
housing L chsafialge s eieaadeslon disehapelediodaaxis 18,200 53l PRACRL LLla B2C0ding
to the first embodiment. As shown in Fig. 4A, the discharge electrode axis 12 is inserted in othe

transpareni hols-1 42 of thessealing,apacerekbrntieatedite a predaternyingd fiealing gpperature as

described, such as, for example, a temperature between 350 and 1500 OC so that
reliably fuse the sealing spacers 16 and 17 and the discharge

electrode axes 11 and 12. That is, dumet includes a coatingmaterial
formed mainly from copper and nitrate coated onto the surféce of
10 an alloy wire of iron and nickel, which forms the core material.
The dumet section and the sealing spacers 16 and 17 which‘are
constructed from glass can be easily and firmly bonded.
Fig. 4 shows a method for fixing the housing 13, discharge
electrode 15, discharge electrode axis 12, and sealing spacer 17
15 according to the first‘embodiment.
As shown in Fig. 4A, the discharge electrode axis 12 is
inserted into the transparent hole 17a of the sealing spacer 17
and heated to a predetermined heating temperature as described,
such as, for example, a temperature between 350 and 1500 C so that
20 discharge electrode axis 12 and the sealing spacer 17 are firmly
fused.
As shown 1in Fig. 4B, an electrode assembly formed- by
integrating the sealing spacer 17 and the discharge electrode 15
is dropped to the inside of the housing 13 supported at one of a

25 plurality of Jjig holes provided on a jig. At this point, the



electrode assembly formed by integrating the sealing spacer 17 and the discharg2%elestibd0(0d is

dropped to the inside of the housing 13 supported at one of a 25 plurality of jig holes provided on a jig.
At this point, the 9 29 April 2005 positions of the sealing spacer 17 and the housing 13 along the axial
direction gressetacad by seiting the SUpRrti itian, of the jig. As shown by a dotted line in Fig.

gj g[% & thos Cﬁy 8 10043 0y Al ol thepresent

4B, the position in the axial direction is a

. I
u e as shown

invention Aseicauisa ke evtesradiys of é*ﬂ%é@éﬁ”%g%%e{tlg F’giﬁgﬁhgﬁgﬁgﬁgb‘;ﬂ%gﬁ o

slightly smaller than the inner radius of the housin

housing Is¥causesjag prolsmsrByRally. A piRUY (farexample,

are 10 placed at the lower mold of the jig, and sealing spacers 1

desired porionrsas desgiibed akaye 1 Iimigrly, b er mold of the jig holds a sealing spacer 16 in
) § #)?egd. 5 TR %‘ﬂ%ergz}ﬁd?&ﬁermﬁf‘rﬁre&

NS

which the other discharge electrode 14 is fused an

positonedansireritiacted intHus andition. Becauss e other sealing spacer 16 has its outer radius
approximately equal to or slightly smaller than the inner'ratgi%gagfstﬁ g‘i?g%smﬁtf{ wifhiiee (Wher and
lower motthescontact egabpeiber; 1he:aines sqafing sHgseLAE eld by the upper mold is a éﬁ?&?pped

— 10

15

20

25

e

smaller than the inner radius of the housing 13, insertion of the
sealing spacer 17 into the housing 13 causes no problem. Inreality,
a plurality (for example, several hundreds) of housings 13 are
placed at the lower mold of the jig, and sealing spacers 17 are
dropped into the housings 13 at desired positions as described
above.

Similarly, the upper mold of the jig holds a sealing spacer
16 in which the other discharge electrode 14 is fused and fixed.
The upper and lower molds are positioned and contacted in this
condition. Bgcausetheothersealingspacer161uﬁ;itsouterradius
approximately equal to or slightly smaller than the inner radius
of the housing 13, when the upper and lower molds contact each other,
the other sealing spacer 16 held by the upper mold is also dropped
into the housing 13, and the.upper sealing spacer 16 drops in the
vertical direction until the discharge electrode 14 contacts the
other electrode 15.

Then, the upper sealing spacer 16 placed at the upper mold
1s pulled upward to create a predetermined spacing and that position

is maintained. The mechanism for pulling upward, fixing, and

10

several hundreds) of housings 13

ste GRopfteike Bt howsings 13 at



discharge electrode 14 contacts the other electrode 15. Then, the upper sealing S$aegrril@pBEed at
the upper mold is pulled upward to create a predetermined spacing and that position 25 is
maintained. The mechanism for pulling upward, fixing, and 10 29 April 2005 maintaining can be any

arbirary mecharisii g lea 513 isi2Bac 42 Usd PR can be managed o a desired
 the gdp etwe

precision. In this manner, when preparation is complete t%?ﬁéaéléétrodes
14 and 15@5@@Cp{@tg@@@gﬁ@g&qﬁgrgé:qlllgﬂg@gd%\éalgedeTShfPé&? al%%%er and lower molds are
|

introduced to a vacuum sealing device where cleaning, vacuumni evac 15h8Yas fifngbde
performedased OnRedLpiFrah RIAIFARN TRERGRING SRAC 6, and 17 and the housing 13 are then
heated along with the upper and 10 lower molds. Normglf;:,E t%% 3&%@%“6%%8@11% Qﬁﬁq%i%the
housing dlfearerfugrisata hgated epndition-ef, 330 Q,§+and the sealing spacers 16 and 17 are
firmly fused and fixed at both ends of the housing 1%.%000?&?%3 ?(?i th%oprae.g@ﬁ inGarthtatedosition,
withih thegiguef.the upper and lower discharge electrode axes 15 11 and 12 are accurately set during

heating at a high temperature and during subsequent cooling, and the fusion by the housing 13 is
performed while he=gap brBvegipbEie algatredesis matiaingd, qu@rélﬁ(ﬁ%gg]gtto the present
obtaine

invention, a very accurate gap between the discharge electrodes can be & a8 SHRWHR Fig.
sealing device where cleaning, vacuum evacuation, and gas filling
are performed based on a desired program. The sealing spacers 16
and 17 and the housing 13 are then heated along with the upper and

— 10 lower molds. Normally, the sealing spacers 16 and 17 and the housing

13 are fused at a heated condition of 350 ~ 1500 C, and the sealing

spacers 16 and 17 are fifmly fused and fixed at both ends of the
housing 13. According to the present invention, the position,
within the jig, of the upper and lower discharge electrode axes
15 11 and 12 are accurately set during heating at a high temperature
and during subsequent cooling, and the fusion by the housing 13
is performed while the gap betwéen the electrodes is maintained.
Thus, according to the present invention, a very accurate gap
between the discharge‘electrodes can be obtained as shown in Fig.
20 3.

Therefore, according to the present invention, the gap
between the discharge electrodes 14 and 15 can be arbitrarily
adjusted by arbitrarily adjusting the maintenance gap between the
sealing spacers 16 and 17 supported at the upper and lower molds.

25 As a result, desired discharge characteristics can be obtained by

11



re, accordingTo the present invention, the gap between ischarge elec

- 15 can be arbitrarily adjusted by arbitrarily adjusting the maintenance gap betwe@9tiAgriezidg
spacers 16 and 17 supported at the upper and lower molds. 25 As a result, desired discharge
“characteristics ¢an be obt%i'ne b%l%al ﬁ)_Aggl 2005 the adjustment of the discharge gap. The
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assemblififo St abS T ReSE

for

consequently, a desired dlscha,ragr%as fills,gand is, sealedén th%gl%ﬁ{‘@é e chamber §'§0f 5 the

illuminant 10. GI2&8 dRRREISHAi

BPBthet ke RthT TS eRANple 2Vafibls JRR. WHolE

an

containers from internatipnal stapdard DO- 355%5{)(9 (havi(%g an inner radiu%Eetween 0d6 and 1,0

and DO31 RFSEBLAAY AT hn & rRGR AT

r%m) an Iarg%orréaﬁj%ugﬁgss Y0 diSde c%%ﬁﬁgr

an outer radius of 9.0 mm c¢

: the hausing 13, ltist ibl bifraril d
easily aSdSHBRTES illgﬁﬁnaﬁ]ﬂlsﬁlstl;%% o gea$§§%n the é]fé%@g%g 885?:)r%eﬁ't§‘ﬁarr dE o

Orf particular use using various "sizes ousing.

gtﬁ%%pﬁgpe'of a predetermined discharge gas, and,

fused

mm)
having

Moreover, although glass may be preferably used as the 15 material for the housing 13 and sealing
é%qt TiumXﬁa f%.

spa@ers E%earﬁl

sufficient translu
However, it is al

10

15

20

25

iS5
to use spherrllc%sts’pacers,

various glass diode containers from international standard DO-
35 type (having an inner radius between 0.6 and 1.0 mm) and DO-41
type (having an inner radius of 1.53 mm) and large radius glass
diode container having an outer radius of 9.0 mm can be used as
the housing 13. It is therefore possible to arbitrarily and easily
assemble an illuminant suitable for particular use using various
sizes for the housing.

Moreover, although glass may be preferably used as the
material for the housing 13 and sealing spacers 1lé and 17, it is
also possible to use other materials, such as, for example, plastics
with sufficient translucence.

The sealing spacers 16 and 17 have a disc shape in the shown
embodiment. However, it is also possible to use spherical spacers,

and the airtight fixture of the sealing spacers 16 and 17 with the

housing 13 can be performed using an arbitrary adhesive rather than

heat fusion.

As described, according to the example of the first embodiment,
the discharge electrodes 14 and 15 are respectively fused to the

sealing spacers 16 and 17, and then the integrated electrode

12

also posg‘i le"to’use other materials, such as, for example, plastics with
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and the airtight fixture of the sealing spacers 16 an Wi e housing
an arbitrary adhesive rather than heat fusion. As described, according to the exa2plgpfilix)6st
embodiment, the discharge electrodes 14 and 15 are respectively fused to the 25 sealing spacers 16
‘and 17, and then the integrated electrode 12 29 April 2005 assemblies are fused or adhered and fixed

to both eadssefibe twysing #3sHawavaaRssaidingdoheAaseydnyention. he {‘ﬁ% between the

sealing spacers, the discharge electrodes and the housing can be performed simultanée ﬁg&pﬁl such

a case, thesb disgbwge@gctrgggclﬂﬁ%l&%ndﬁ@@li@g_.é@@gﬁ_rs &ggggéli?o%e %?gr?%lé ﬁositioned

and supported with respect to the housing 13. As shown in Fig. 3, the electrodés 14 an Ve a

plate-likenaeasinsnl Serandi¥aieciing spalberob asbedphaiiiendie 10 elepliodes 34 gnd 15 are
n an

formed integrally with the discharge electrode axes 11 and 12 and when the electrodes § 15 and

the discharge Biertreda axes bbarddrate farmedas sepa'ale meﬂ}Peé%&E‘daCO%b%%ed-@e

plate-like section 15a is formed such that mercury or the 15 like which is added can be ﬁlaceoeon top

of the plaiedikhsegiéon: Idanwoaers thesdiselinrgs elegiradehS isyvesficallyheld ¢ gdgi;iv&elrnéaterial
is not limited to mercury and can be any other halides, and these materials can be liquid or powder.
By scoomn@ﬁamjemyngaaﬁed@ﬁaain@ﬂ@@lﬁﬁ@dﬁ@@ii%bm@e@ﬁ%ﬂ@ to the housing
13.
As shown in Fig. 3, the electrodes 14 and 15 have a plate-like
section 15a and projecting section 15b as.. the tip both when the
— 10 electrodes 14 and 15 are formed integrally with the discharge
electrode axes 11 and 12 and when the electrodes 14 and 15 and the
discharge electrode axes 11 and 12 are formed as separate members
and connected.
The plate-like section 15a is formed such that mercury or the
15 like which is added can be placed on top of the plate-like section
15a when the discharge electrode 15 is vertically held. The
additive material is not limited to mercury and can be any other
halides, and these materials can be 1liquid or powder. By scooping
or injecting a predetermined additive material by the plate-like
20 section 15a of the discharge electrode 15, the amount determined
By'the size of the plate-like section 15a can be set as the constant
addition amount. Thus, a very stable addition amount can be
constantly supplied by the plate-like section 15a.

The plate-like section 15a not only functions as a sizing

25 device for the additive material, but the outer periphery of the

13



section 15a can be set as the constant add|t|on amount. Thus, a very stable addi2on/gmid@00san be
constantly supplied by the plate-like section 15a. The plate-like section 15a not only functions as a
“sizing 25 device for the additive material, but the outer periphery of the 13 29 April 2005 plate-like

section Ibads alspinsefsbior seaunipg iskia sischasge letfest by coonamiyicwith e SaigEing

section 15b at the center of the discharge electrode 15. The discharge during the start- up begins -
from either thectirewlas penipharyiof sheittate-likefreentionitba ok thei tip of she projegting.saction 15b,
- and these parts function as a whole to continue to discharge with the other discharge electrode 14.
Moreovesfiheloentics shdacebeieenibadischargarieciogdent gad doe disghatge aasfilling the
discharge chamber 18 can be --10 increased by the plate-like section 15a, and, consequently, the
luminanagpanskdisalsarge efficiencdy«itribhdhe dischaege gftaci paerive wrprered. fFig.feshawgan
example processing method for obtaining the tip shape of the discharge electrode 15 as shown in Fig.
3. 15 Asshowidn Figh&Agthe Hischaggeosetiied b jesupportesk stithiha SsPpoHing hede4@a of the

lower mold 40. A receiving mold 40b having a plate-like shape is provided in the lower mold 40

around thersuppbuticg: iole 4Ga.cOwhbd ethey hmwrtamesﬁandhjs@ﬁaﬁgprm&ed ahheiprar mold

42 to correspond with the receiving mold

- 10

15

20

2b

discharge electrode 14.

Moreover, the contact surface between the discharge electrode
15 and the discharge gas f£illing the diséharge chamber 18 can be
increased by the plate-like section 15a, and, consegquently, the
luminance and discharge efficiency during the discharge effect can
be improved.

Fig. 5 shows an example processing method for obtaining the
tip shape of the discharge electrode 15 as shown in Fig. 3.

As shown in Fig. 5A, the discharge electrode 15 is supported
within a supporting hole 40a of the lower moid 40. A receiving mold
40b having a plate-like shape is provided in the lower mold 40 around
the supporting hole 40a. On the other hand, a press mold 42a is
provided at the upper mold 42 to correspond with the receiving mold
to press the plate-like section 15a and projecting section 15b onto
the discharge electrode 15.

Therefore, as shown in Fig. 5A, the discharge electrode 15
is pressed by the lower and upper molds 40 and 42 in a condition
where the discharge electrode 15 is £ixed to the lower mold 40,

to easily form the plate-like section 15a and the projecting section

14



Therefore, as shown in Fig. 5A, the discharge electrode 15 is pressed by the IowQQaAgrupnﬂbfmolds
40 and 42 in a condition where the discharge electrode 15 is fixed to the lower mold 40, 25 to easily
form the plate-like section 15a and the projecting section 14 29 April 2005 15b at the tip of the
dischargé gtecitodth 25t dp shbwrhia Bif)s5BaFige Gedlavisr-sliapds of warietisdischargea gleaipde used
in the present invention. Fig. 6A shows an example where the plate-like section 15a has a flat upper
surface and the bpctifgshesctiostEiesa®a seaispherichl sbhpedege 6B chpvsanesample where
the plate-like section 15a has a flat upper surface with no projecting section 15b. Fig. 6C shows an
exampletieerepthesepper suacd bbthe plafd-fike siktioshthasis fotmetémbave adaeges sphesical
shape. Fig. 6D shows an example where a relatively large 10 projecting section 15b is provided on the
plate-likepdectionlliSee Eigr BEwhdba dnaexamplawheve erthimpfajeetiemdetten dHb j& Jermed on the
plate-like section 15a having a flat upper surface. Fig. 6F shows an example of a discharge electrode
whele sraalt iprojeclibh-lke sestisemarpprevidsallors ttapeppeFSyfadBokthevdS platexfidéapaction 15a,
and where any one of the projection-like sections can provide a stable discharge starting effect. Any
of the distiherge Shextmietshaptlkcaelod arhitrdfly Balected e is alspgpossibie taskave elihabone or
both of the opposing discharge electrodes as any of the shapes shown in Fig.

projecting section 15b. Fig. 6C shows an example where the upper

surface of the plate-like section 15a is fbrmed to have a large

spherical shape. Fig. 6D shows an example where a rélatively large
~-10 projecting section 15b is provided on the plate-like section 15a.

Fig. 6E shows an example where a thin projecting section 15b is

formed on the plate-like section 15a having a flat upper surface.

Fig. 6F shows an example of a discharge electrode where small

projection-like sections are provided on the upper surface of the

15 plate-like section 15a, and where any one of the projection-like

sections can provide a stable discharge starting effect.

Any of the discharge electrode shapes can be arbitrarily
selected. It is also possible to have either one or both of the
opposing discharge electrodes as any of the shapes shown in Fig.

20 6. Alternatively, it is possible to have a combination of the shape
as shown in Fig. 3 or to have one discharge electrode 14 as a rod
shape, as will be described for the second embodiment.

As described, according to the first embodiment of the present

invention, the illuminant 10 which forms amain part of the discharge

25 lamp is constructed by inserting discharge electrodes fixed to

15



discharge electrode 14 as arod shape, as will be described for the second embog@im&ptilA)05
described, according to the first embodiment of the present invention, the illuminant 10 which forms a
'main part of the discharge 25 lamp is constructed by inserting discharge electrodes fixed to 15 29

April 200 espestiversealingispegerpiatebathiends efdbg honginofprmed fﬁ%@i?%”?ﬁ%%led -
transparent material and the discharge electrodes 14 and 15 are placed to have a predetermined gap

in betwe@ramd ta oppose eaeh efher. Besausaobinis, the #xes Qitheag@leq._tf%jes 45%511% 115 can be
accurately coaxially placed, and, thus, the light source position of the illuminant can be accurg‘fh‘ely set.

According lnsterasent iavesiian e pasitioningedf the discharge ﬁ?&&@‘é@%&i‘ﬁﬁ‘ a'ﬁ pgfformed
by the sealing spacers 16 and 17 having the position adjustable in the axial direction withi 10the

housing 18 finienaartie scshepp 8 o adaliplacament ispesside, o@%tﬁtéheﬁ?é”&@éeo@etfﬂ%p
between the discharge electrodes 14 and 15 can be arbitrarily selected and adjusted. Therefore,

accosding:lreart Hodueankohiite Psesant HaVaBtIL:MSIILBoeharaateystics san be giyen g yarious
15 discharge lamps. In particular, the present invention allows for obtaining a suitable ifluminarit for a .

lamp of attes drigtampdorcecipesiiagrpiT otiier aIwajRciRnor thedike dnawaigh thelight spurce
position must be precisely regulated. Fig. 7 shows a second preferred embodiment of the illuminant
Accordingix)thepresentinvention,thepositioningof1ﬂu=discharge
electrodes 14 and 15 is performed by the sealing spacers 16 and
- 17 having the position adjustable in the axial direction within
- 10 thehousing13. Thus, as described, acoaxial placement is possible,
and, at the same time, the gap between the discharge electrodes
14 and 15 can be arbitrarily selected and adjusted.
Therefore, according to an illuminant of the present
invention, optimum characteristics can be given to various
15 discharge lamps. In particular, the present invention allows for
obtaining a suitable illuminant for a lamp of a car or a lamp for
a cinematograph or for a projector or the like, in which the light
source position must be precisely regulated.
Fig. 7 shows a second preferred embodiment of the illuminant
20 for a discharge lamp according to the present invention. The
structures identical to those shown in Fig. 3 of the first embodiment
are referred to by the same reference numerals and will not be
described again here.

In the second embodiment, the sealing spacers 16 and 17 with

26 respective discharge electrode axes 11 and 12 fixed are firmly fixed

16



or a discharge famp according to the present invention. The structures identica
" Fig. 3 of the first embodiment are referred to by the same reference numerals an@Qvipdtt 2605
‘described again here. In the second embodiment, the sealing spacers 16 and 17 with 25 respective
discharge electrode axes 11 and 12 fixed are firmly fixed 16 29 April 2005 to the housing 13 by an
adhesivet tn thehwassngs is deariioar g A @dhebiveshe andoaRi are iradueadstorbetuends of
the housing 13 in a condition where the sealing spacers 16 and 17 are positioned in the housing 13,
to seal apd §ix the actlngispacds 26 arkd lare dnrt teduausingdl BoyHhemgelidificatiomelieng
adhesive. In the second embodiment, it is possible to combine and use arbitrary shapes for the
discharge glectradesridiaric hSwsesownednsieig 1 6n J kpaeeors eebhadinmenkiscagsaiiageswsiin that
there is no necessity to heat the sealing spacers 16 and 17 and the housing 13, and thus, 10 avoids
thermal defotrhatidro ksg.rysiGws badisewigenifinfihant aecardaiyitocn thirkcembol@nantiofithe -
present invention. In the third embodiment, unlike the first and second embodiments, the discharge
electrodemaretdire dilywseateyr ddddixeth&540 el hfasiag ivithouf selaéngdhaedrse Thelousieg 13 is
identical to those in the other embodiments. However, the discharge electrodes 60 and 61 themselves
have an seteonddestappiodmiitel qual todss iinke rdtiusoftherwousing 1 andtbe fixiagy
positions can be freely adjusted in the axial
shapes for the discharge electrodes 14 and 15 as shown in Fig. 6.
The second embodiment is advantageous in that there is no necessity
to heat the sealing spacers 16 and 17 and the housing 13, and thus,
= 10 avoids thermal deformation.
Fig. 8 shows a discharge illuminant according to a third
embodiment of the present invention.
In the third embodiment, unlike the first and second
embodiments, the discharge electrodes are directly sealed and £ixed
15 to the housing without sealing spacers.
The housing 13 is identical to those in the other embodiments.
However, the discharge electrodes 60 and 61 themselves have an outer
radius approximately equal to the inner radius of the housing 13
and the fixing positions can be freely adjusted in the axial
20 direction within the housing 13. Lead lines 62 and 63 are
respectively fixed to the discharge electrodes 60 and 61. The
fixture between the discharge electrodes 60 and 61 and the housing
13 is preferably heat fusion of the housing. To this end, it is

preferable to construct the discharge electrodes 60 and 61 by dumet,

925 and in this case, it is also possible to form the lead lines 62
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U airecton within the housing . Lead and e T
electrodes 60 and 61. The fixture between the discharge electrodes 60 and 61 arR)tagHbROME 13 is
preferably heat fusion of the housing. To this end, it is preferable to construct the discharge electrodes
60 and 61 by dumet, 25 and in this case, it is also possible to form the lead lines 62 17 29 April 2005
and 63 anddmes and auae integeatad mCiyeayis thedisehage, slecodest i s &?&c%%féﬁ’ée to

use other metal conductors for the lead lines 62 and 63 such as, for example, iron and iron affoy. As

shown in &ig B tHeipesition ofial leasiope dischate S elactnda.60rapde é‘QH@&eéjt%'ngé(g;% axial

direction of the housing 13, as shown by letter G. The housing 13 and the discharge electrodes 60
and 61 cambelfeser byrheatsw thesheusingoks &2 tPReKaMER of 350585 4in ¢ sangifipp yhere
the discharge electrodes 60 and 61 are held with a predetermined gap in between. 10 With the third
embodiment, becayseievpositior o thes disaharge eleciiodes %and 64 sandirarpitsaily agivsted
when inserted into the housing 13., it is possible, by adjusting the gap length, to construct various
illuminanslwitht vaxieys ocbarabie sl ips ity A same heusingaldeandsame slisehargerin glenigodes
60 and 61. Moreover, because the discharge electrodes 60 and 61 are formed so that the outér radius
of the distBargeseletitdes syappsddmately. equahto aislightysmallenthan ¢he innessadivgef the
housing 13, assembly or manufacturing is relatively very simple.

electrodes 60 and 61 can be fused by heating the housing 13 to a

temperature of 350 ~ 850 T in-a condition where the discharge

electrodes 60 and 61 are held with a predetermined gap in between.

" 10 With the third embodiment, because the position of the

discharge electrodes 60 and 61 can be arbitrarily adjusted when

inserted into the housing 13., it is possible, by adjusting the

gap length, to construct various illuminants with wvarious

characteristics using a same housing 13 and same discharge

15 electrodes 60 and 61. Moreover, because the discharge electrodes

60 and 61 are formed so that the outer radius of the discharge

electrodes is approximately equal to or slightly smaller than the

inner radius of the housing 13, assembly or manufacturing is

relatively very simple.

20 Fig. 9 shows various example shapes for the discharge
electrodes 60 and 61 used in the third embodiment.

Fig. 9A shows an example where an alumina coating 6la is formed

on the discharge surface of the discharge electrode 61, in order

to lower the starting voltage. Fig. 9B shows an example where a

25 projecting section 61lb is provided at the center of the upper surface

18



Fig. 9 shows various exampfe shapes
embodiment. Fig. 9A shows an example where an alumina coating 61a is formed 20nAbeildXimrge
surface of the discharge electrode 61, in order to lower the starting voltage. Fig. 9B shows an
example where a 25 projecting section 61b is provided at the center of the upper surface 18 29 April

2005 of tmmwamg@wg@c@mﬁﬁ%ﬁ@gaﬁ% diggharge. Fig. 9C shows an example

where a discharge needle 64 is embedded at the center of the upper sur E&BHﬁéi&%Eﬁérﬁee .
electroderly .ingwhigh svalahle dsehiyee siang carability,gan be obtajined 5 by starting the
discharge from the discharge needltlaa%z. Fig. 9D shows an e%%%?plg%v%eﬂrg 2 éonfaltBresedis
provided &t thenuppen sudage ofitlae ]Qﬁg‘@f' rge glectrode b, ich the ring-shaped section at the
upper surface of the electrode 61 performs the discharge e]#é%tvg)l%g AN Stabfe gﬁéﬁ%eluﬁ?imance

discharge nl Gvhige BE showsanexaapieareredhs dischar le 64 shown jn Fig. 9C is
embedded into the recess 65 shown in Fig.}%@i’l in Whicﬁ@dig:c%l%%ggeqgﬁ%%is%%%rgkéestggﬂﬁﬁ}mbe

stably pesfpraed rAs dgsemked AcsAELRG to-thePresenEITVERtQY & @%@i%anéff’wi a simple,

easily mass-produced structure and 15 high durability can be obtained. Thus, an‘inex Aaiva’
iluminans thawinga siebieperioneaece casrhrRvided Jo B RIESERLVSoR, the inner radius of

the housing can be arbitrarily selected for various discharge power to obtain
surface of the discharge electrode 61, in which the ring-shaped
section at the upper surface of the electrode §1 performs the
discharge effect to obtain stable and high luminance discharge.
- 10 Fig. 9E shows an example where the discharge needle 64 shown in
Fig. 9C is embedded into the recess 65 shown in Fig. 9D, in which
discharge and discharge start-up can be stably performed.

As described, according to the present invention, an
illuminant having a simple, easlly mass-produced structure and

15  high dqurability can be obtained. Thus, an inexpensive illuminant
having a stable performance can be providéd.

In the present invention, the inner radius of the housing can
be arbitrarily selected for various discharge power to obtain
illuminants with different characteristics. For example, a

20 transparent housing, such as a glass diode container, with various
inﬁer radii such as, 1.66 mm (5 W), 2.0 mm (8 W), 2.6 mm (10 W),
3.1 mm (20 W), 4.3 mm(30 W), 5.3 mm (35 ~ 40 W), 6.5 mm (60 ﬁ),
and 8.0mm (80 ~ 150 W}, can be used according to the desired discharge

power.

25 The illuminant according to the present invention also has
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(20 W), 4.3 mm(30 W), 5.3 mm (35 - 40 W), 6.5 mm (60 W), and 8.0 mm (80 - 150 W) , can be used
according to the desired discharge power. 25 The illuminant according to the present invention also

has 19 293ApH20051differant gharacteristics dqi)%jgliln@i%% th% gap between the electrodes, and
charac

experiments have shown that a wide range of emitting eristicscarlf BB prB@i’EI@G%‘?/ arbiearily

selecting 81 diseh@e0aR REWLERLC: Q6 ARd § 0yR- 5,As knawn in the art, the amount of additional
material, such as, for example, rgercury, significantlyg};l?%%?stc}t]ﬁgcd‘:‘fs"gﬁ & LT Rt Bt Lagever,

in the presgatdaveRiions Py changing the sizg-glthgJyateslike section provided on at least one of the
electrodes, the amount of additive mercury g’an be vg[ﬁed%% Ifx%gelr%ﬁ:egrﬁ%%gve%ﬁﬁﬁtthﬁﬂsta%le

dischargeigkaynategistiem gamn Heiaingddsy arbyrayily adjusting the amount of mercury between
0.04 and 3.00 mg by adjusting the size of the plate-like section. 20 29 April 2005 What is claimed is: 1.

et navny Sk e e B s N G SALE LS\ AR g ©
as, for example, mercury, significantly affects the discharge
characteristics. However, in the present invention, by changing
the size of the plate-like section provided on at least one of the
electrodes, the amount of additive mercury can be vwvaried.

— 10 Experiments have shown that stable discharge characteristics can

be obtained by arbitrarily adjusting the amount of mercury between

0.04 and 3.00 mg by adjusting the size of the plate-like section.
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a pair of discharge electrodes inserted from both ends of said housing into said housing and placed to
oppose each other separated by a predetermined gap wherein a concave sectior2 JoAtarddiog an
additive material is formed on said discharge 10 electrodes; and sealing spacers each of which has
an outer radius approximately equal to or slightly smaller than the inner radius of said housing and
onto whi¥h#dspective aidebdeSdxis of each discharge electrode is fixed, the fixing position of said 15
sealing spacer within said housing being adjustable along the axial direction of said housing; wherein

said seafing spAfers HEFXBERG sARFhGustAg SR AT 85 difdP wHEPE B SdRFge gas fills the discharge

chamber defined by sgid holtljgilnlg and saiq:sealjcneq spacers, and atfo posjtior%s where the discharge
electrodes are separated B)‘? a prgde?eorrrhsingél c(jap.dz. FORUrRin &AL tSF TR rggﬁgﬁl%paﬁfi%?&ing to

claim 1 25 whﬁlrﬂrégl%gaiﬁg{,gﬁ&hg agle%g%gs Sgagi?%gtj gﬁg@glﬁas (ﬁg’ C%(1?1utgmgfdjus approximately

equal to or slightly smaller than the inner radius of arge electrodes having

been inserted from bogh gads-obgaid houRREatospit beuang 24-2% ApEkP00%,AndbBRYing i fixing
position within said housing adjustable
of said housing into said housing and placed to oppose each
other separated by a predetermined gap wherein a concave section
for loading an additive material is formed on said discharge
10 electrodes; and
sealing spacers each of which has an outer radius
approximately equal to or slightly smaller than the inner radius
of said housing and onto which respective electrode axis of each:
discharge electrode is fixed, the fixing position of said
15 sealing spacer within said housing being adjustable along the
axial direction of said housing; wherein
said sealing spacers are fixed to said housing at a
condition where a discharge gas fills the discharge chamber
defined by said housing and said sealing spacers, and at

20 positions where +the discharge electrodes are separated by a

predetermined gap.

2. An illuminant for a discharge lamp according to claim 1
wherein

25 the pair of discharge electrodes each of which has an
outer radius approximately equal to or slightly smaller than the
inner radius of said housing, said discharge electrodes having

been inserted from both ends of said housing intco said housing
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along the axial direction of said housing; wherein said discharge electrodes are fixed within said
housing, with a discharge gas filling the discharge chamber 5 defined by said hoZIngmil2w s
discharge electrodes and at positions where said discharge electrodes are separated by a
predetermined gap. 3. An illuminant for a discharge lamp according to either claim 10 1 or 2, wherein
a projecting! sbatiornfar tisehargéistdmappoprbiidad ehidaid diseisigbelstimgea@fustable

along the axial direction of said housing; wherein
said discharge electrodes are fixed within said
housing, with a discharge gas £filling the discharge chamber
5 defined by said housing and said discharge electrodes and at
positions where said discharge electrodes are separated by a

predetermined gap.
3. An illuminant for a discharge lamp according to either claim

10 1 or 2, wherein a projecting section for discharge start-up is

provided on said discharge electrode.
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