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(54)  High  pressure  discharge  lamp 
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(57)  A  vessel  (4)  has  a  main  body  (10)  and  a  plug- 
ging  member  (11a)  made  of  alumina.  A  composite  elec- 
trode  (6a)  has  a  cylindrical  current  conductor  having 
substantially  the  same  diameter  as  the  opening  at  one 
end  of  the  vessel,  and  an  electrode  (1  4a)  joined  by  weld- 
ing  at  the  end  of  the  current  conductor  exposed  to  inside 
of  the  vessel.  The  current  conductor  of  the  composite 
electrode  has  a  cylindrical  member  (13a)  made  of  alu- 
mina  and  a  metallization  layer  made  of  molybdenum 
and  alumina.  The  vessel  and  the  composite  electrode 
have  bene  subjected  to  co-firing  into  an  integrated  body, 
with  the  composite  electrode  inserted  into  the  opening 
portion  at  one  end  of  the  vessel  so  that  the  electrode  is 
exposed  to  the  inner  space  with  one  end  of  the  compos- 
ite  electrode  exposed  outside  of  the  vessel. 
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Description 

Field  of  the  Invention 

[0001]  The  present  invention  relates  to  a  high  pres-  s 
sure  discharge  lamp,  such  as  a  high  pressure  sodium 
light-emitting  lamp,  a  metal  halide  lamp,  and  to  a  method 
of  manufacturing  such  a  high  pressure  discharge  lamp. 
The  present  invention  also  relates  to  a  composite  elec- 
trode  for  a  high  pressure  discharge  lamp,  and  a  method  10 
of  manufacturing  such  a  composite  electrode. 

Background  Art 

[0002]  Conventionally,  such  a  high  pressure  dis-  15 
charge  lamp  comprises  a  vessel  made  of  a  non-conduc- 
tive  material  (e.g.  alumina)  which  forms  an  inner  space 
filled  with  an  ionizable  light-emitting  material  and  a  start- 
ing  gas,  and  which  has  opening  portions  at  the  ends 
thereof.  The  high  pressure  discharge  lamp  also  com-  20 
prises  a  composite  electrode  having  a  substantially  cy- 
lindrical  current  conductor  made  of  a  conductive  mate- 
rial  (e.g.  molybdenum)  with  a  diameter  which  is  substan- 
tially  same  as  that  of  the  opening  portion  at  one  end  of 
the  vessel,  and  an  electrode  electrically  connected  to  25 
the  current  conductor.  In  this  instance,  a  gap  between 
the  current  conductor  and  the  vessel  is  tightly  sealed. 
[0003]  In  this  type  of  high  pressure  discharge  lamp, 
there  is  a  significant  difference  between  the  coefficient 
of  thermal  expansion  of  the  conductive  material  forming  30 
the  current  conductor  and  that  of  the  non-conductive 
material  forming  the  vessel  (for  example,  the  coefficient 
of  thermal  expansion  of  alumina  is  8  x  1  0"6  K"1  ,  and  that 
of  molybdenum  is  6  x  10"6  K_1).  Owing  to  such  a  differ- 
ence,  when  the  high  pressure  discharge  lamp  is  heated  35 
such  as  when  the  high  pressure  discharge  lamp  is  in 
operation,  there  may  be  formed  a  gap  between  the  cur- 
rent  conductor  on  one  hand  and  the  vessel  and/or  the 
plug  on  the  other  hand.  In  this  instance,  as  the  molecular 
movement  of  the  ionizable  light-emitting  material  and  40 
the  starting  gas  in  the  vessel  becomes  more  active, 
these  ionizable  light-emitting  material  and  starting  gas 
may  leak  through  the  gap  to  outside  of  the  vessel. 
[0004]  To  avoid  such  a  drawback,  JP-A-2-1  32750  dis- 
closes  a  high  pressure  discharge  lamp  wherein,  instead  45 
of  forming  the  current  conductor  with  only  conductive 
material,  the  current  conductor  comprises  a  substantial- 
ly  cylindrical  non-conductive  material  (e.g.  alumina), 
which  is  same  as  that  forming  the  vessel  and  coated  by 
tungsten  with  a  substantially  uniform  thickness  over  the  so 
surface  of  the  non-conductive  material.  In  this  case,  the 
composite  electrode  is  composed  such  that  a  concave 
portion  is  provided  at  the  bottom  of  the  current  conductor 
and  an  electrode  is  buried  in  the  concave  portion,  or  the 
electrode  is  connected  to  the  current  conductor  with  an-  55 
other  member  such  as  a  cap.  Also,  the  vessel  and  the 
composite  electrode  have  been  subjected  to  a  co-firing 
into  an  integrated  body,  with  the  current  conductor  in- 

serted  into  the  opening  portion  at  one  end  of  the  vessel 
so  that  the  electrode  is  exposed  to  the  inner  space  with 
one  end  of  the  composite  electrode  exposed  to  outside 
of  the  vessel.  In  this  way,  by  composing  most  of  the  cur- 
rent  conductor  of  a  non-conductive  material  which  is  the 
same  as  the  that  forming  the  vessel,  the  adverse  influ- 
ence  of  the  difference  in  the  coefficient  of  thermal  ex- 
pansion  between  the  conductive  material  (in  this  case, 
tungsten)  and  the  non-conductive  material  is  made  sub- 
stantially  insignificant. 
[0005]  Also,  JP-A-7-211292  discloses  a  high  pres- 
sure  discharge  lamp  wherein  the  current  conductor 
comprises  a  substantially  cylindrical  non-conductive 
material,  which  is  the  same  as  that  forming  the  vessel, 
and  covered  by  a  layer  of  mixture  of  platinum  and  alu- 
mina,  a  layer  of  platinum,  and  a  layer  of  a  mixture  of 
platinum  and  alumina,  with  a  substantially  uniform  thick- 
ness  and  one  above  the  other  over  the  surface  of  the 
non-conductive  material.  In  this  case,  also,  the  compos- 
ite  electrode  is  composed  such  that  a  concave  portion 
is  provided  at  the  bottom  of  this  current  conductor  and 
an  electrode  is  buried  in  the  concave  portion,  or  the  elec- 
trode  is  connected  to  the  current  conductor  with  another 
member  such  as  a  cap.  Therefore,  the  adverse  influ- 
ence  of  the  difference  in  the  coefficient  of  thermal  ex- 
pansion  between  the  conductive  material  and  the  non- 
conductive  material  is  made  substantially  insignificant. 
[0006]  Also,  JP-A-8-273616  discloses  a  high  pres- 
sure  discharge  lamp  wherein  the  current  conductor  is 
formed  with  the  substantially  cylindrical  non-conductive 
material,  which  is  the  same  as  that  forming  the  vessel 
material,  and  covered  by  a  halide-resistant  metal  such 
as  niobium,  tungsten,  etc.,  with  a  substantially  uniform 
thickness  over  the  surface  of  the  non-conductive  mate- 
rial.  In  this  case,  the  composite  electrode  is  also  com- 
posed  such  that  a  concave  portion  is  provided  at  the  bot- 
tom  of  this  current  conductor  and  an  electrode  is  buried 
in  the  concave  portion,  or  the  electrode  is  connected  to 
the  current  conductor  with  another  member  such  as  a 
cap.  Therefore,  the  adverse  influence  of  the  difference 
in  the  coefficient  of  thermal  expansion  between  the  con- 
ductive  material  and  the  non-conductive  material  is 
made  substantially  insignificant. 
[0007]  However,  in  the  high  pressure  discharge  lamp 
disclosed  in  JP-A-2-1  32750,  the  composite  electrode 
having  the  current  conductor  metallized  with  tungsten, 
whose  melting  point  (3400°C)  is  higher  than  that  of  alu- 
mina  (201  5°C),  is  co-fired  with  the  vessel  into  an  inte- 
grated  body.  In  this  case,  the  melting  point  of  tungsten 
in  metallization  is  much  different  from  that  of  alumina  in 
metallization,  so  that  the  firing  speed  of  tungsten  is  dif- 
ferent  from  that  of  alumina.  Also,  the  mutual  wetting 
property  of  tungsten  and  aluminum  is  poor,  and  it  is  thus 
difficult  to  form  a  tightly  metallized  layer.  Therefore,  such 
a  high  pressure  discharge  lamp  does  not  have  fully  gas- 
tight  property. 
[0008]  Further,  in  the  high  pressure  discharge  lamps 
disclosed  in  JP-A-7-211292  and  JP-A-8-273616,  the 
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vessel  and  the  composite  electrode  are  not  co-fired  into 
an  integrated  body  at  least  at  one  end  of  the  vessel. 
Thus,  a  stronger  junction  cannot  be  formed  between  the 
non-conductive  material  of  the  vessel  and  metallized 
layer  on  the  composite  electrode,  as  compared  to  an 
arrangement  wherein  the  vessel  and  the  composite 
electrode  are  co-fired  into  an  integrated  body.  There- 
fore,  such  a  high  pressure  discharge  lamp  does  not 
have  fully  gas-tight  property,  either. 
[0009]  Moreover,  in  the  composite  electrodes  for  the 
high  pressure  discharge  lamps  disclosed  in  JP-A- 
2-1  32750,  JP-A-7-21  1  292  and  JP-A-8-27361  6,  it  is  pre- 
ferred  that  the  composite  electrode  can  be  easily  man- 
ufactured  and  has  a  uniform  thickness  of  the  metallized 
layer  over  the  surface  of  the  current  conductor. 
[0010]  On  the  other  hand,  in  the  conventional  high 
pressure  discharge  lamp,  when  the  gap  between  the 
current  conductor  and  the  vessel  is  tightly  sealed,  there 
is  used  a  frit  seal.  In  this  case,  the  proximity  of  the  open- 
ing  portion  at  one  end  of  the  vessel  is  heated  to  a  pre- 
determined  temperature  (e.g.  1500°C).  On  such  occa- 
sion,  the  other  end  of  the  vessel  is  cooled  in  order  to 
prevent  the  molecular  movement  of  the  ionizable  light- 
emitting  material  and  starting  gas  from  being  active  such 
that  they  are  prevented  from  leakage  through  the  frit 
seal  of  the  vessel  to  outside  of  the  vessel.  However,  in 
spite  of  such  cooling,  the  inner  part  of  the  vessel  is  still 
heated  to  a  substantial  temperature  (e.g.  300  -  400°C) 
even  for  a  limited  period  (e.g.  1  -  3  minutes).  Thus,  there 
still  remains  the  possibility  forthe  ionizable  light-emitting 
material  and  starting  gas  to  more  or  less  leak  through 
the  frit  seal  of  the  vessel  to  outside  of  the  vessel. 
[0011]  Moreover,  in  manufacturing  the  composite 
electrode  by  jointing  the  electrode  to  the  current  con- 
ductor,  it  is  preferable  to  have  a  high  bonding  strength 
between  the  electrode  and  the  current  conductor,  a  high 
corrosion  resistance,  and  a  high  conductivity. 

Summary  of  the  Invention 

[001  2]  It  is  a  first  object  of  the  present  invention  to  pro- 
vide  a  high  pressure  discharge  lamp  having  a  satisfac- 
tory  gas-tight  property  while  fully  maintaining  the  re- 
quired  conductivity,  as  well  as  a  method  of  manufactur- 
ing  the  same. 
[001  3]  It  is  a  second  object  of  the  present  invention  to 
provide  the  high  pressure  discharge  lamp  capable  of 
preventing  the  ionizable  light-emitting  material  and 
starting  gas  filled  in  the  inner  portion  of  the  vessel  from 
leaking  to  outside  of  the  vessel  at  the  time  of  tightly  seal- 
ing,  as  well  as  a  method  of  the  manufacturing  the  same. 
[0014]  It  is  a  third  object  of  the  present  invention  to 
provide  the  composite  electrode  for  a  high  pressure  dis- 
charge  lamp,  which  is  easy  to  manufacture  and  realize 
a  uniform  thickness  of  the  metabolized  layer  over  the 
surface  of  the  current  conductor,  as  well  as  a  method  of 
the  manufacturing  the  same. 
[0015]  It  is  a  forth  object  of  the  present  invention  to 

provide  the  high  pressure  discharge  lamp  having  a  high 
bonding  strength  between  the  electrode  and  the  current 
conductor,  a  high  corrosion  resistance,  and  a  high  con- 
ductivity. 

5  [0016]  The  high  pressure  discharge  lamp  according 
to  the  invention  comprises  a  vessel  made  of  a  non-con- 
ductive  material  which  forms  an  inner  space  filled  with 
an  ionizable  light-emitting  material  and  a  starting  gas, 
and  has  opening  portions  at  both  ends  thereof;  and  a 

10  composite  electrode  having  a  substantially  cylindrical 
current  conductor  with  a  diameter  which  is  substantially 
same  as  a  diameter  of  the  opening  portion  at  one  end 
of  the  vessel,  and  an  electrode  electrically  connected  to 
the  current  conductor; 

15 
said  current  conductor  of  the  composite  electrode 
being  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  on  at  least  a  tubular  surface  thereof; 

20  said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 

25  said  vessel; 
said  vessel  and  said  composite  electrode  having 
been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  composite  electrode  inserted  into  the 
opening  portion  at  one  end  of  the  vessel  so  that  the 

30  electrode  is  exposed  to  the  inner  space  with  one 
end  of  the  composite  electrode  is  exposed  to  out- 
side  of  the  vessel. 

[0017]  According  to  the  invention,  the  current  conduc- 
es  tor  is  formed  by  a  substantially  cylindrical  member  coat- 

ed  with  a  mixture  of  a  metal  and  a  non-conductive  ma- 
terial  on  at  least  a  tubular  surface  thereof,  and  the  com- 
posite  electrode  comprising  such  a  current  conductor 
and  the  vessel  have  been  subjected  to  a  co-firing  into 

40  an  integrated  body.  By  having  been  subjected  to  a  co- 
firing  into  an  integrated  body  in  such  a  manner,  the  non- 
conductive  material  in  the  vessel  and  the  substantially 
cylindrical  member  is  diffused  into  the  layer  of  the  mix- 
ture  formed  on  a  surface  of  the  substantially  cylindrical 

45  member  so  that  a  strong  joining  structure  is  formed  be- 
tween  the  vessel  and  the  substantially  cylindrical  mem- 
ber. 
[0018]  Here,  in  order  to  form  such  a  strong  joining 
structure,  it  is  necessary  for  the  metal  of  the  mixture 

so  coated  on  at  least  a  tubular  surface  thereof  the  substan- 
tially  cylindrical  member  to  contain  a  metal  which  has 
melting  point  comparatively  close  to  those  of  the  nearly 
cylindrical  member  and  the  vessel,  etc,  and  has  enough 
halide  resistant,  and  for  its  non-conductive  material  to 

55  contain  a  material  which  is  the  same  as  that  forming  the 
vessel  and  the  substantially  cylindrical  member.  To  fulfill 
such  requirements,  according  to  the  high  pressure  dis- 
charge  lamp  of  the  invention,  the  metal  of  the  mixture 
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coated  on  at  least  a  tubular  surface  of  the  substantially 
cylindrical  member  contains  not  less  than  50  vol.%  of 
molybdenum  which  has  halide  resistant  and  lower  melt- 
ing  point  (2623°C)  than  that  of  tungsten,  and  the  non- 
conductive  material  of  the  mixture  coated  on  the  sub-  s 
stantially  cylindrical  member  contains  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 
the  vessel. 
[0019]  Therefore,  with  the  current  conductor  being 
formed  by  the  substantially  cylindrical  member  coated  10 
with  the  mixture  of  a  metal  and  anon-conductive  mate- 
rial  on  at  least  a  tubular  surface  thereof,  and  the  vessel 
and  the  composite  electrode  having  been  subjected  to 
a  co-firing  into  an  integrated  body  to  form  a  strong  join- 
ing  structure  between  the  vessel  and  the  substantially  15 
cylindrical  member,  the  high  pressure  discharge  lamp 
according  to  the  invention  have  fully  tight  property  while 
maintaining  fully  conductivity.  Further,  a  substantially 
cylindrical  member  is  understood  to  mean  not  only  a  cy- 
lindrical  member  itself  but  also  a  member  in  which  a  con-  20 
cave  portion  is  provided  at  the  bottom  of  the  cylindrical 
member  and  a  member  in  which  the  bottom  of  the  cy- 
lindrical  member  is  inclined  to  an  axis  thereof  as  de- 
scribed  hereinafter. 
[0020]  Preferably,  the  content  of  said  metal  of  the  mix-  25 
ture  coated  on  said  substantially  cylindrical  member  is 
30  to  70  vol.%. 
[0021]  As  the  content  of  the  metal  of  the  mixture  coat- 
ed  on  at  least  a  tubular  surface  of  the  substantially  cy- 
lindrical  member  becomes  high,  the  conductivity  of  the  30 
high  pressure  discharge  lamp  improves.  On  the  other 
hand,  as  the  content  of  the  non-conductive  material  of 
the  mixture  becomes  high,  the  tight  property  of  the  high 
pressure  discharge  lamp  improves.  As  the  result  of  var- 
ious  experiments  by  the  inventor,  in  order  to  keep  fully  35 
tight  property  while  maintaining  fully  conductivity,  it  is 
found  that  preferable  content  of  the  metal  of  the  mixture 
is  30  to  70  vol.%. 
[0022]  More  preferably,  said  metal  of  the  mixture  coat- 
ed  on  said  substantially  cylindrical  member  is  made  of  40 
molybdenum,  said  non-conductive  material  of  the  mix- 
ture  is  made  of  a  material  which  is  same  as  that  forming 
said  vessel. 
[0023]  In  order  that  the  vessel  and  the  composite 
electrode  have  subjected  to  a  co-firing  into  an  integrated  45 
body  to  form  a  strong  joining  structure  between  the  ves- 
sel  and  the  nearly  cylindrical  shaped  member  of  the  cur- 
rent  conductor,  it  is  preferable  that  the  content  of  molyb- 
denum  in  the  metal  of  the  mixture  coated  on  at  least  a 
tubular  surface  of  the  substantially  cylindrical  member  so 
is  as  high  as  possible,  and  the  content  of  the  material 
which  is  the  same  as  that  forming  the  vessel  in  the  non- 
conductive  material  of  the  mixture  is  as  high  as  possible. 
Therefore,  it  is  the  most  suitable  for  the  mixture  to  com- 
pose  of  molybdenum  and  the  material  which  is  the  same  55 
as  that  forming  the  vessel. 
[0024]  Further,  molybdenum  is  understood  to  mean 
not  only  pure  molybdenum  but  also  that  containing  a  lit- 

tle  impurities,  and  the  material  which  is  the  same  as  that 
forming  the  vessel  is  understood  to  mean  not  only  com- 
pletely  same  as  that  forming  the  vessel  but  also  that  con- 
taining  a  little  impurities. 
[0025]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  and 
a  composite  electrode  having  a  substantially  cylindrical 
current  conductor  with  a  diameter  which  is  smaller  than 
a  diameter  of  the  opening  portion  at  one  end  of  the  ves- 
sel,  and  an  electrode  electrically  connected  to  the  cur- 
rent  conductor; 

said  current  conductor  of  the  composite  electrode 
being  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material;  said  metal  of  the  mixture  coated  on 
said  substantially  cylindrical  member  containing  not 
less  than  50  vol.%  of  molybdenum,  and  said  non- 
conductive  material  of  the  mixture  containing  not 
less  than  50  vol.%  of  a  material  which  is  the  same 
as  that  forming  said  vessel  on  at  least  a  tubular  sur- 
face  thereof; 
said  current  conductor  and  said  vessel  being  so  ar- 
ranged  relative  to  each  other  as  to  leave  a  gap  ther- 
ebetween,  with  the  composite  electrode  inserted  in- 
to  the  opening  portion  at  one  end  of  the  vessel  so 
that  the  electrode  is  exposed  to  the  inner  space  and 
one  end  of  the  composite  electrode  is  exposed  to 
outside  of  the  vessel,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  the  same  as  that 
forming  said  vessel.  According  to  another  high 
pressure  discharge  lamp  of  the  invention,  the  sub- 
stantially  cylindrical  current  conductor  with  a  diam- 
eter  which  is  smaller  than  a  diameter  of  the  opening 
portion  at  one  end  of  the  vessel  is  formed  by  the 
substantially  cylindrical  member  coated  with  mix- 
ture  of  the  metal  and  the  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  and  the  current 
conductor  and  the  vessel  are  so  arranged  relative 
to  each  other  as  to  leave  a  gap  therebetween,  with 
the  composite  electrode  inserted  into  the  opening 
portion  at  one  end  of  the  vessel  so  that  the  electrode 
is  exposed  to  the  inner  space  and  one  end  of  the 
composite  electrode  is  exposed  to  outside  of  the 
vessel,  the  gap  being  tightly  sealed  with  a  metallic 
layer  or  a  layer  made  of  a  mixture  of  a  metal  and  a 
material  which  is  the  same  as  that  forming  said  ves- 
sel.  By  tight  sealing  with  such  a  layer  in  such  a  man- 
ner,  only  proximity  of  the  opening  portion  of  one  end 
of  the  vessel  is  heated  in  a  moment.  Unlike  the  prior 
high  pressure  discharge  lamp  in  which  tight  sealing 
is  effected  with  a  frit  seal,  it  is  not  heated  over  a 
certain  temperature  (e.g.  300  -  400°C)  for  a  certain 
time  (e.g.  1  -  3  minutes)  so  that  the  movement  of 

4 
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the  ionizable  light-emitting  material  and  the  starting 
gas  does  not  become  active  and  leak  the  ionizable 
light-emitting  material  and  the  starting  gas  to  out- 
side  of  the  vessel. 

[0026]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  a 
first  composite  electrode  having  a  substantially  cylindri- 
cal  current  conductor  with  a  diameter  which  is  substan- 
tially  same  as  a  diameter  of  the  opening  portion  at  one 
end  of  the  vessel,  and  an  electrode  electrically  connect- 
ed  to  the  current  conductor;  and  a  second  composite 
electrode  having  a  substantially  cylindrical  current  con- 
ductor  with  a  diameter  which  is  smaller  than  a  diameter 
of  the  opening  portion  at  the  other  end  of  the  vessel,  and 
an  electrode  electrically  connected  to  the  current  con- 
ductor; 

each  of  said  current  conductors  of  the  first  and  sec- 
ond  composite  electrodes  being  formed  by  a  sub- 
stantially  cylindrical  member  coated  with  a  mixture 
of  a  metal  and  a  non-conductive  material  on  at  least 
a  tubular  surface  thereof, 
said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 
said  vessel; 
said  vessel  and  said  first  composite  electrode  hav- 
ing  been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  first  composite  electrode  inserted  into 
the  opening  portion  at  one  end  of  the  vessel  so  that 
the  electrode  is  exposed  to  the  inner  space  with  one 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel;  and  said  current  conductor  of 
the  second  composite  electrode  and  said  vessel  be- 
ing  so  arranged  relative  to  each  other  as  to  leave  a 
gap  therebetween,  with  the  second  composite  elec- 
trode  inserted  into  the  opening  portion  at  the  other 
end  of  the  vessel  so  that  the  electrode  is  exposed 
to  the  inner  space  with  one  end  of  the  second  com- 
posite  electrode  is  exposed  to  outside  of  the  vessel, 
said  gap  being  tightly  sealed  with  a  metallic  layer  or 
a  layer  made  of  a  mixture  of  a  metal  and  a  material 
which  is  the  same  as  that  forming  said  vessel. 

[0027]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 
first  composite  electrode  being  formed  by  a  substantially 
cylindrical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  surface 
thereof,  and  the  first  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
body,  the  high  pressure  discharge  lamp  according  to  the 

invention  have  fully  tight  property  while  maintaining  fully 
conductivity. 
[0028]  In  this  case,  although  the  gap  may  be  tight 
sealed  with  such  a  layer,  it  may  be  tight  sealed  with  the 

5  frit  seal  as  usual. 
[0029]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 

10  gas,  and  has  opening  portions  at  both  ends  thereof;  and 
a  composite  electrode  having  a  cylindrical  current  con- 
ductor  with  a  diameter  which  is  substantially  same  as  a 
diameter  of  the  opening  portion  at  one  end  of  the  vessel, 
and  an  electrode  jointed  by  welding  or  metallizing  at  a 

is  bottom  or  a  side  of  the  current  conductor  exposed  to 
inside  of  the  vessel; 

said  current  conductor  of  the  composite  electrode 
being  formed  by  a  cylindrical  member  coated  with 

20  a  mixture  of  a  metal  and  a  non-conductive  material 
at  on  at  least  a  tubular  surface; 
said  metal  of  the  mixture  coated  on  said  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  and  said  non-conductive  material  of  the 

25  mixture  containing  not  less  than  50  vol.%  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  vessel; 
said  vessel  and  said  composite  electrode  having 
been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  composite  electrode  inserted  into  the 

30  opening  portion  at  one  end  of  the  vessel  so  that  the 
electrode  is  exposed  to  the  inner  space  and  one  end 
of  the  composite  electrode  is  exposed  to  outside  of 
the  vessel. 

35  [0030]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 
composite  electrode  being  formed  by  a  substantially  cy- 
lindrical  member  coated  with  a  mixture  of  a  metal  and  a 
non-conductive  material  on  at  least  a  tubular  surface 

40  thereof,  and  the  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
body,  the  high  pressure  discharge  lamp  according  to  the 
invention  have  fully  tight  property  while  maintaining  fully 
conductivity. 

45  [0031]  In  this  case,  as  the  electrode  is  jointed  by  weld- 
ing  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  which  is  formed  by  a  cylindrical  member  coat- 
ed  with  a  mixture  of  a  metal  and  a  non-conductive  ma- 
terial  on  at  least  a  tubular  surface  thereof,  it  is  possible 

so  to  coat  the  mixture  of  the  metal  and  the  non-conductive 
material  over  a  surface  of  the  current  conductor  with 
more  uniform  thickness  than  the  case  where  the  elec- 
trode  is  buried  on  the  concave  portion  at  the  bottom  of 
this  current  conductor,  and  it  is  possible  to  compose  the 

55  composite  electrode  simpler  than  the  case  where  an- 
other  member  such  as  a  cap  is  provided. 
[0032]  Also,  by  jointing  the  electrode  by  welding  or 
metallizing  at  a  side  of  current  conductor,  a  bonding  area 

25 

5 



9 EP  0  926  700  A2 10 

between  the  current  conductor  and  the  electrode  or  an 
area  contacting  the  mixture  to  the  current  conductor  and 
the  electrode  increases,  so  that  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  can  fur- 
ther  improve. 
[0033]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  exposed  to  inside  of  the  vessel  is  rounded,  the 
electrode  is  jointed  by  metallizing  at  the  rounded  end. 
[0034]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  improve  much  more.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0035]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  exposed  to  inside  of  the  vessel,  a  metal  or  a 
mixture  of  a  metal  and  a  non-conductive  material  having 
a  higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  a  metal  or  a  mixture  of  a  metal  and  a  non- 
conductive  material  jointing  the  electrode  and  the  cur- 
rent  conductor  is  coated  on  the  joint  portion  of  the  elec- 
trode  and  the  current  conductor  and  the  proximity  there- 
of. 
[0036]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0037]  More  preferably,  at  least  one  end  of  the  current 
conductor  exposed  to  inside  of  the  vessel  is  rounded, 
the  electrode  is  jointed  by  metallizing  at  the  rounded 
end,  a  metal  or  a  mixture  of  a  metal  and  a  non-conduct- 
ing  material  having  a  higher  melting  point  and/or  a  high- 
er  corrosion  resistance  than  a  metal  or  a  mixture  of  a 
metal  and  a  non-conductive  material  jointing  the  elec- 
trode  and  the  current  conductor  is  coated  on  the  joint 
portion  of  the  electrode  and  the  current  conductor  and 
the  proximity  thereof. 
[0038]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 

mixture  of  the  metal  and  the  non-conducting  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conducting  material  which  joints  the  elec- 

5  trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0039]  Another  high  pressure  discharge  lamp  accord- 

10  ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  and 
a  composite  electrode  having  a  cylindrical  current  con- 

's  ductor  with  a  diameter  which  is  smaller  than  a  diameter 
of  the  opening  portion  at  one  end  of  the  vessel,  and  an 
electrode  jointed  by  welding  or  metallizing  at  a  bottom 
or  a  side  of  the  current  conductor  exposed  to  inside  of 
the  vessel; 

20 
said  current  conductor  of  the  composite  electrode 
being  formed  by  a  cylindrical  member  coated  with 
a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof; 

25  said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 

30  said  vessel; 
said  current  conductor  and  said  vessel  being  so  ar- 
ranged  relative  to  each  other  as  to  leave  a  gap  ther- 
ebetween,  with  the  composite  electrode  inserted  in- 
to  the  opening  portion  at  one  end  of  the  vessel  so 

35  that  the  electrode  is  exposed  to  the  inner  space  and 
one  end  of  the  composite  electrode  is  exposed  to 
outside  of  the  vessel,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  same  as  that  forming 

40  said  vessel. 

[0040]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  as  only  proximity  of  the  opening 
portion  of  one  end  of  the  vessel  is  heated  in  a  moment, 

45  the  ionizable  light-emitting  material  and  the  starting  gas 
may  not  leak  to  outside  of  the  vessel. 
[0041]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  a  bottom  or  a  made  of  the  current  conduc- 
tor  which  is  formed  by  a  cylindrical  member  coated  with 

so  a  mixture  of  a  metal  and  a  non-conductive  material  on 
at  least  a  tubular  surface  thereof,  it  is  possible  to  coat 
the  mixture  of  the  metal  and  the  non-conductive  material 
over  a  surface  of  the  current  conductor  with  more  uni- 
form  thickness  than  the  case  where  the  electrode  is  bur- 

55  ied  on  the  concave  portion  at  the  bottom  of  this  current 
conductor,  and  it  is  possible  to  compose  the  composite 
electrode  simpler  than  the  case  where  another  member 
such  as  a  cap  is  provided. 
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[0042]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  exposed  to  inside  of  the  vessel  is  rounded,  the 
electrode  is  jointed  by  metallizing  at  the  rounded  end. 
[0043]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improves.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0044]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  exposed  to  inside  of  the  vessel,  a  metal  or  a 
mixture  of  a  metal  and  a  non-conductive  material  having 
a  higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  a  metal  or  a  mixture  of  a  metal  and  a  non- 
conductive  material  jointing  the  electrode  and  the  cur- 
rent  conductor  is  coated  on  the  joint  portion  of  the  elec- 
trode  and  the  current  conductor  and  the  proximity  there- 
of. 
[0045]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0046]  More  preferably,  at  least  one  end  of  the  current 
conductor  exposed  to  inside  of  the  vessel  is  rounded, 
the  electrode  is  jointed  by  metallizing  at  the  rounded 
end,  a  metal  or  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  having  a  higher  melting  point  and/or  a  high- 
er  corrosion  resistance  than  a  metal  or  a  mixture  of  a 
metal  and  a  non-conductive  material  jointing  the  elec- 
trode  and  the  current  conductor  is  coated  on  the  joint 
portion  of  the  electrode  and  the  current  conductor  and 
the  proximity  thereof. 
[0047]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conducting  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conducting  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 

ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0048]  Another  high  pressure  discharge  lamp  accord- 

5  ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  a 
first  composite  electrode  having  a  cylindrical  current 

10  conductor  with  a  diameter  which  is  substantially  same 
as  a  diameter  of  the  opening  portion  at  one  end  of  the 
vessel,  and  an  electrode  jointed  by  welding  or  metalliz- 
ing  at  a  bottom  of  the  current  conductor  exposed  to  in- 
side  of  the  vessel;  and  a  second  composite  electrode 

is  having  a  cylindrical  current  conductor  with  a  diameter 
which  is  smaller  than  a  diameter  of  the  opening  portion 
at  the  other  end  of  the  vessel,  and  an  electrode  jointed 
by  welding  or  metallizing  at  a  bottom  or  a  side  of  the 
current  conductor  exposed  to  inside  of  the  vessel; 

20 
each  of  said  current  conductors  of  the  first  and  sec- 
ond  composite  electrodes  being  formed  by  a  cylin- 
drical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  sur- 

25  face  thereof; 
said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 

30  vol.%  of  a  material  which  is  the  same  as  that  forming 
said  vessel; 
said  vessel  and  said  first  composite  electrode  hav- 
ing  been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  first  composite  electrode  inserted  into 

35  the  opening  portion  at  one  end  of  the  vessel  so  that 
the  electrode  is  exposed  to  the  inner  space  with  one 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel;  and  said  current  conductor  of 
the  second  composite  electrode  and  said  vessel  be- 

40  ing  so  arranged  relative  to  each  other  as  to  leave  a 
gap  therebetween,  with  the  second  composite  elec- 
trode  inserted  into  the  opening  portion  at  the  other 
end  of  the  vessel  so  that  the  electrode  is  exposed 
to  the  inner  space  with  one  end  of  the  second  com- 

45  posite  electrode  is  exposed  to  outside  of  the  vessel, 
said  gap  being  tightly  sealed  with  a  metallic  layer  or 
a  layer  made  of  a  mixture  of  a  metal  and  a  material 
which  is  same  as  that  forming  said  vessel. 

so  [0049]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 
first  composite  electrode  being  formed  by  a  substantially 
cylindrical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  surface 

55  thereof,  and  the  first  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
body,  the  high  pressure  discharge  lamp  according  to  the 
invention  have  fully  tight  property  while  maintaining  fully 

7 
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conductivity. 
[0050]  In  this  case,  instead  of  tight  sealing  the  gap  be- 
tween  the  current  conductor  and  the  vessel  at  the  other 
end  of  the  vessel  by  the  layer  of  the  mixture  of  the  metal 
and  the  non-conductive  material,  tight  sealing  may  be 
effected  with  a  frit  seal  such  as  used  in  usual. 
[0051]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  a  bottom  or  a  side  of  the  current  conductor 
which  is  formed  by  a  cylindrical  member  coated  with  a 
mixture  of  a  metal  and  a  non-conductive  material  on  at 
least  a  tubular  surface  thereof,  it  is  possible  to  coat  the 
mixture  of  the  metal  and  the  non-conductive  material 
over  a  surface  of  the  current  conductor  with  more  uni- 
form  thickness  than  the  case  where  the  electrode  is  bur- 
ied  on  the  concave  portion  at  the  bottom  of  this  current 
conductor,  and  it  is  possible  to  compose  the  composite 
electrode  simpler  than  the  case  where  another  member 
such  as  a  cap  is  provided. 
[0052]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  exposed  to  inside  of  the  vessel  is  rounded,  the 
electrode  is  jointed  by  metallizing  at  the  rounded  end. 
[0053]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improves.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0054]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  exposed  to  inside  of  the  vessel,  a  metal  or  a 
mixture  of  a  metal  and  a  non-conductive  material  having 
a  higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  a  metal  or  a  mixture  of  a  metal  and  a  non- 
conductive  material  jointing  the  electrode  and  the  cur- 
rent  conductor  is  coated  on  the  joint  portion  of  the  elec- 
trode  and  the  current  conductor  and  the  proximity  there- 
of. 
[0055]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ducting  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0056]  More  preferably,  at  least  one  end  of  the  current 
conductor  exposed  to  inside  of  the  vessel  is  rounded, 
the  electrode  is  jointed  by  metallizing  at  the  rounded 
end,  a  metal  or  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  having  a  higher  melting  point  and/or  a  high- 
er  corrosion  resistance  than  a  metal  or  a  mixture  of  a 
metal  and  a  non-conductive  material  jointing  the  elec- 
trode  and  the  current  conductor  is  coated  on  the  joint 

portion  of  the  electrode  and  the  current  conductor  and 
the  proximity  thereof. 
[0057]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 

5  the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 

10  the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conducting  material 

is  which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conducting  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 

20  electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0058]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 

25  with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  and 
a  composite  electrode  having  a  substantially  cylindrical 
current  conductor  with  a  diameter  which  is  substantially 
same  as  a  diameter  of  the  opening  portion  at  one  end 

30  of  the  vessel  and  a  bottom  inclined  to  an  axis  thereof 
exposed  to  inside  of  the  vessel,  and  an  electrode  jointed 
by  welding  or  metallizing  at  the  bottom  exposed  to  inside 
of  the  vessel; 

35  said  current  conductor  of  the  composite  electrodes 
being  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  on  at  least  a  tubular  surface  thereof; 
said  metal  of  the  mixture  coated  on  said  substan- 

40  tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 
said  vessel; 

45  said  vessel  and  said  composite  electrode  having 
been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  composite  electrode  inserted  into  the 
opening  portion  at  one  end  of  the  vessel  so  that  the 
electrode  is  exposed  to  the  inner  space  with  one 

so  end  of  the  composite  electrode  is  exposed  to  out- 
side  of  the  vessel. 

[0059]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 

55  composite  electrode  being  formed  by  a  substantially  cy- 
lindrical  member  coated  with  a  mixture  of  a  metal  and  a 
non-conductive  material  on  at  least  it's  side,  and  the 
composite  electrode  and  the  vessel  having  been  sub- 
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jected  to  a  co-firing  into  an  integrated  body,  the  high 
pressure  discharge  lamp  according  to  the  invention 
have  fully  tight  property  while  fully  conductivity. 
[0060]  In  this  case,  as  the  electrode  is  jointed  by  weld- 
ing  or  metallizing  at  the  inclined  bottom,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  electrode  is  jointed  at  a  bottom  of 
the  current  conductor  whose  bottom  is  perpendicular  to 
an  axis  thereof,  so  that  the  bonding  strength  between 
the  electrode  and  the  current  conductor  improves. 
[0061]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  exposed  to  inside  of  the  vessel  is  rounded,  the 
electrode  is  jointed  by  metallizing  at  the  rounded  end. 
[0062]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0063]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  exposed  to  inside  of  the  vessel,  a  metal  or  a 
mixture  of  a  metal  and  a  non-conductive  material  having 
a  higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  a  metal  or  a  mixture  of  a  metal  and  a  non- 
conductive  material  jointing  the  electrode  and  the  cur- 
rent  conductor  is  coated  on  the  joint  portion  of  the  elec- 
trode  and  the  current  conductor  and  the  proximity  there- 
of. 
[0064]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ducting  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0065]  More  preferably,  at  least  one  end  of  the  current 
conductor  exposed  to  inside  of  the  vessel  is  rounded, 
the  electrode  is  jointed  by  metallizing  at  the  rounded 
end,  a  metal  or  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  which  has  a  higher  melting  point  and/or  a 
higher  corrosion  resistance  than  a  metal  or  a  mixture  of 
a  metal  and  a  non-conductive  material  which  joints  the 
electrode  and  the  current  conductor  is  coated  on  the 
joint  portion  of  the  electrode  and  the  current  conductor 
and  the  proximity  thereof. 
[0066]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 

conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 

5  proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 

10  trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0067]  Another  high  pressure  discharge  lamp  accord- 

's  ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portion  at  both  ends  thereof;  a 
composite  electrode  having  a  substantially  cylindrical 

20  current  conductor  with  a  diameter  which  is  smaller  than 
a  diameter  of  the  opening  portion  at  one  end  of  the  ves- 
sel  and  a  bottom  inclined  to  an  axis  thereof  exposed  to 
inside  of  the  vessel,  and  an  electrode  jointed  by  welding 
or  metallizing  at  the  inclined  bottom  of  the  current  con- 

25  ductor  exposed  to  inside  of  the  vessel; 

said  current  conductor  of  the  composite  electrode 
being  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conduc- 

30  tive  material  on  at  least  a  tubular  surface  thereof; 
said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 

35  vol.%  of  a  material  which  is  the  same  as  that  forming 
said  vessel; 
said  current  conductor  and  said  vessel  being  so  ar- 
ranged  relative  to  each  other  as  to  leave  a  gap  ther- 
ebetween,  with  the  composite  electrode  inserted  in- 

40  to  the  opening  portion  at  one  end  of  the  vessel  so 
that  the  electrode  is  exposed  to  the  inner  space  with 
one  end  of  the  composite  electrode  is  exposed  to 
outside  of  the  vessel,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 

45  a  metal  and  a  material  which  is  the  same  as  that 
forming  said  vessel. 

[0068]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  as  only  proximity  of  the  opening 

so  portion  of  one  end  of  the  vessel  is  heated  in  a  moment, 
the  ionizable  light-emitting  material  and  the  starting  gas 
may  not  leak  to  outside  of  the  vessel. 
[0069]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  the  inclined  bottom,  an  area  contacting  the 

55  mixture  to  the  current  conductor  is  wider  than  the  case 
where  the  electrode  is  jointed  at  a  bottom  of  the  current 
conductor  whose  bottom  is  perpendicular  to  an  axis 
thereof,  so  that  the  bonding  strength  between  the  elec- 
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trode  and  the  current  conductor  improves. 
[0070]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  exposed  to  inside  of  the  vessel  is  rounded,  the 
electrode  is  jointed  by  metallizing  at  the  rounded  end. 
[0071]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0072]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  exposed  to  inside  of  the  vessel,  a  metal  or  a 
mixture  of  a  metal  and  a  non-conductive  material  having 
a  higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  a  metal  or  a  mixture  of  a  metal  and  a  non- 
conductive  material  jointing  the  electrode  and  the  cur- 
rent  conductor  is  coated  on  the  joint  portion  of  the  elec- 
trode  and  the  current  conductor  and  the  proximity  there- 
of. 
[0073]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor,  the  bonding  strength  between  the  cur- 
rent  conductor  and  the  electrode  and/or  the  corrosion 
resistance  further  improves. 
[0074]  More  preferably,  at  least  one  end  of  the  current 
conductor  exposed  to  inside  of  the  vessel  is  rounded, 
the  electrode  is  jointed  by  metallizing  at  the  rounded 
end,  a  metal  or  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  having  a  higher  melting  point  and/or  a  high- 
er  corrosion  resistance  than  a  metal  or  a  mixture  of  a 
metal  and  a  non-conducting  material  jointing  the  elec- 
trode  and  the  current  conductor  is  coated  on  the  joint 
portion  of  the  electrode  and  the  current  conductor  and 
the  proximity  thereof. 
[0075]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conducting  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conducting  material  which  joints  the  elec- 

trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 

5  [0076]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portion  at  both  ends  thereof;  a  first 

10  composite  electrode  having  a  substantially  cylindrical 
current  conductor  with  a  diameter  which  is  substantially 
same  as  a  diameter  of  the  opening  portion  at  one  end 
of  the  vessel  and  a  bottom  inclined  to  an  axis  thereof 
exposed  to  inside  of  the  vessel,  and  an  electrode  jointed 

is  by  welding  or  metallizing  at  the  bottom  of  the  current 
conductor  exposed  to  inside  of  the  vessel;  and  a  second 
composite  electrode  having  a  substantially  cylindrical 
current  conductor  with  a  diameter  which  is  smaller  than 
a  diameter  of  the  opening  portion  at  the  other  end  of  the 

20  vessel  and  a  bottom  inclined  to  an  axis  thereof  exposed 
to  inside  of  the  vessel,  and  an  electrode  jointed  by  weld- 
ing  or  metallizing  at  the  bottom  of  the  current  conductor 
exposed  to  inside  of  the  vessel; 

25  each  of  said  current  conductors  of  the  first  and  sec- 
ond  composite  electrodes  being  formed  by  a  sub- 
stantially  cylindrical  member  coated  with  a  mixture 
of  a  metal  and  a  non-conductive  material  on  at  least 
a  tubular  surface  thereof; 

30  said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 

35  said  vessel; 
said  vessel  and  said  first  composite  electrode  hav- 
ing  been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  first  composite  electrode  inserted  into 
the  opening  portion  at  one  end  of  the  vessel  so  that 

40  the  electrode  is  exposed  to  the  inner  space  with  one 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel;  and  said  current  conductor  of 
the  second  composite  electrode  and  said  vessel  be- 
ing  so  arranged  relative  to  each  other  as  to  leave  a 

45  gap  therebetween,  with  the  second  composite  elec- 
trode  inserted  into  the  opening  portion  at  the  other 
end  of  the  vessel  so  that  the  electrode  is  exposed 
to  the  inner  space  with  one  end  of  the  second  com- 
posite  electrode  is  exposed  to  outside  of  the  vessel, 

so  said  gap  being  tightly  sealed  with  a  metallic  layer  or 
a  layer  made  of  a  mixture  of  a  metal  and  a  material 
which  is  same  as  that  forming  said  vessel. 

[0077]  According  to  another  high  pressure  discharge 
55  lamp  of  the  invention,  with  the  current  conductor  of  the 

first  composite  electrode  being  formed  by  a  substantially 
cylindrical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  surface 

30 

35 

40 

45 

10 



19 EP  0  926  700  A2 20 

thereof,  and  the  first  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
body,  the  high  pressure  discharge  lamp  according  to  the 
invention  have  fully  tight  property  while  maintaining  fully 
conductivity. 
[0078]  In  this  case,  instead  of  tight  sealing  the  gap  be- 
tween  the  current  conductor  and  the  vessel  at  the  other 
end  of  the  vessel  by  the  layer  of  the  mixture  of  the  metal 
and  the  non-conductive  metal,  tight  sealing  may  be  ef- 
fected  with  a  frit  seal  such  as  used  in  usual. 
[0079]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  the  inclined  bottom,  an  area  contacting  the 
mixture  to  the  current  conductor  is  wider  than  the  case 
where  the  electrode  is  jointed  at  a  bottom  of  the  current 
conductor  whose  bottom  is  perpendicular  to  an  axis 
thereof,  so  that  the  bonding  strength  between  the  elec- 
trode  and  the  current  conductor  improves. 
[0080]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  exposed  to  inside  of  the  vessel  is  rounded,  the 
electrode  is  jointed  by  metallizing  at  the  rounded  end. 
[0081]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0082]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  exposed  to  inside  of  the  vessel,  a  metal  or  a 
mixture  of  a  metal  and  a  non-conductive  material  having 
a  higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  a  metal  or  a  mixture  of  a  metal  and  a  non- 
conductive  material  jointing  the  electrode  and  the  cur- 
rent  conductor  is  coated  on  the  joint  portion  of  the  elec- 
trode  and  the  current  conductor  and  the  proximity  there- 
of. 
[0083]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0084]  More  preferably,  at  least  one  end  of  the  current 
conductor  exposed  to  inside  of  the  vessel  is  rounded, 
the  electrode  is  jointed  by  metallizing  at  the  rounded 
end,  a  metal  or  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  having  a  higher  melting  point  and/or  a  high- 
er  corrosion  resistance  than  a  metal  or  a  mixture  of  a 
metal  and  a  non-conducting  material  jointing  the  elec- 
trode  and  the  current  conductor  is  coated  on  the  joint 
portion  of  the  electrode  and  the  current  conductor  and 

the  proximity  thereof. 
[0085]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 

5  the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 

10  composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 

15  sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conducting  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 

20  proves. 
[0086]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 

25  gas,  and  has  opening  portions  at  both  ends  thereof;  and 
a  composite  electrode  having  a  cylindrical  current  con- 
ductor  with  a  diameter  which  is  substantially  same  as  a 
diameter  of  the  opening  portion  at  one  end  of  the  vessel, 
and  an  electrode  jointed  by  welding  or  metallizing  at  a 

30  side  of  the  current  conductor  exposed  to  inside  of  the 
vessel; 

said  current  conductor  of  the  composite  electrode 
being  formed  by  a  cylindrical  member  coated  with 

35  a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  an  axis  of  the 
electrode  substantially  corresponding  to  that  of  an 
electrode  to  be  opposite  to  the  electrode, 
said  metal  of  the  mixture  coated  on  said  cylindrical 

40  member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  and  said  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  vessel; 
said  vessel  and  said  composite  electrode  having 

45  been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  composite  electrode  inserted  into  the 
opening  portion  at  one  end  of  the  vessel  so  that  the 
electrode  is  exposed  to  the  inner  space  with  one 
end  of  the  composite  electrode  is  exposed  to  out- 

50  side  of  the  vessel. 

[0087]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 
first  composite  electrode  being  formed  by  a  substantially 

55  cylindrical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  surface 
thereof,  and  the  first  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
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body,  the  high  pressure  discharge  lamp  according  to  the 
invention  have  fully  tight  property  while  maintaining  fully 
conductivity. 
[0088]  In  this  case  as  the  electrode  is  jointed  by  weld- 
ing  or  metallizing  at  a  side  of  the  current  conductor,  an 
area  contacting  the  mixture  to  the  current  conductor  is 
wider  than  the  case  where  the  electrode  is  jointed  at  a 
bottom  of  the  current  conductor  whose  bottom  is  per- 
pendicular  to  an  axis  thereof,  so  that  the  bonding 
strength  between  the  electrode  and  the  current  conduc- 
tor  improves. 
[0089]  Further,  to  do  good  ignition  of  the  high  pressure 
discharge  lamp,  it  is  preferable  for  an  axis  of  the  elec- 
trode  to  substantially  correspond  to  that  of  an  electrode 
to  be  opposite  to  the  electrode.  According  to  the  inven- 
tion,  as  an  axis  of  the  electrode  substantially  corre- 
sponds  to  that  of  an  electrode  to  be  opposite  to  the  elec- 
trode,  it  is  possible  to  do  good  ignition  of  the  high  pres- 
sure  discharge  lamp. 
[0090]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0091]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0092]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  and 
a  composite  electrode  having  a  cylindrical  current  con- 
ductor  with  a  diameter  which  is  smaller  than  a  diameter 
of  the  opening  portion  at  one  end  of  the  vessel,  and  an 
electrode  jointed  by  welding  or  metallizing  at  a  side  of 
the  current  conductor  exposed  to  inside  of  the  vessel; 

said  current  conductor  of  the  composite  electrode 
being  formed  by  a  cylindrical  member  coated  with 
a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  an  axis  of  the 
electrode  substantially  corresponding  to  that  of  an 
electrode  to  be  opposite  to  the  electrode, 
said  metal  of  the  mixture  coated  on  said  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  and  said  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  vessel; 

said  current  conductor  and  said  vessel  being  so  ar- 
ranged  relative  to  each  other  as  to  leave  a  gap  ther- 
ebetween,  with  the  composite  electrode  inserted  in- 
to  the  opening  portion  at  one  end  of  the  vessel  so 

5  that  the  electrode  is  exposed  to  the  inner  space  and 
one  end  of  the  composite  electrode  is  exposed  to 
outside  of  the  vessel,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  the  same  as  that 

10  forming  said  vessel. 

[0093]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  as  only  proximity  of  the  opening 
portion  of  one  end  of  the  vessel  is  heated  in  a  moment, 

is  the  ionizable  light-emitting  and  the  starting  gas  may  not 
leak  to  outside  of  the  vessel. 
[0094]  Also,  as  an  axis  of  the  electrode  substantially 
corresponds  to  an  axis  of  an  electrode  to  be  opposite  to 
the  electrode,  it  is  possible  to  do  good  ignition  of  the  high 

20  pressure  discharge  lamp. 
[0095]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 

25  point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 

30  [0096]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 

35  rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0097]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 

40  conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof;  a 
first  composite  electrode  having  substantially  cylindrical 
current  conductor  with  a  diameter  which  is  substantially 

45  same  as  a  diameter  of  the  opening  portion  at  one  end 
of  the  vessel,  and  an  electrode  jointed  by  welding  or 
metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel;  and  a  second  composite  elec- 
trode  having  a  substantially  cylindrical  current  conduc- 

so  tor  with  a  diameter  which  is  smaller  than  a  diameter  of 
the  opening  portion  at  the  other  end  of  the  vessel,  and 
an  electrode  jointed  by  welding  or  metallizing  at  a  side 
of  the  current  conductor  exposed  to  inside  of  the  vessel; 

55  each  of  said  first  and  second  current  conductor  of 
the  composite  electrode  being  formed  by  a  substan- 
tially  cylindrical  member  coated  with  a  mixture  of  a 
metal  and  a  non-conductive  material  on  at  least  a 
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tubular  surface  thereof,  an  axis  of  the  electrode  of 
the  first  composite  electrode  substantially  corre- 
sponding  to  that  of  the  second  composite  electrode; 
said  metal  of  the  mixture  coated  on  said  substan- 
tially  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming 
said  vessel; 
said  vessel  and  said  first  composite  electrode  hav- 
ing  been  subjected  to  a  co-firing  into  an  integrated 
body,  with  the  first  composite  electrode  inserted  into 
the  opening  portion  at  one  end  of  the  vessel  so  that 
the  electrode  is  exposed  to  the  inner  space  with  one 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel;  and  said  current  conductor  of 
the  second  composite  electrode  and  said  vessel  be- 
ing  so  arranged  relative  to  each  other  as  to  leave  a 
gap  therebetween,  with  the  second  composite  elec- 
trode  inserted  into  the  opening  portion  at  the  other 
end  of  the  vessel  so  that  the  electrode  is  exposed 
to  the  inner  space  and  one  end  of  the  second  com- 
posite  electrode  is  exposed  to  outside  of  the  vessel, 
said  gap  being  tightly  sealed  with  a  metallic  layer  or 
a  layer  made  of  a  mixture  of  a  metal  and  a  material 
which  is  the  same  as  that  forming  said  vessel. 

[0098]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 
first  composite  electrode  being  formed  by  a  substantially 
cylindrical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  surface 
thereof,  and  first  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
body,  the  high  pressure  discharge  lamp  according  to  the 
invention  have  fully  tight  property  while  maintaining  fully 
conductivity. 
[0099]  In  this  case,  instead  of  tight  sealing  the  gap  be- 
tween  the  current  conductor  and  the  vessel  at  the  other 
end  of  the  vessel  by  the  layer  of  the  mixture  of  the  metal 
and  the  non-conductive  material,  tight  sealing  may  be 
effected  with  a  frit  seal  such  as  used  in  usual. 
[0100]  Also,  as  an  axis  of  the  electrode  substantially 
corresponds  to  that  of  an  electrode  to  be  opposite  to  the 
electrode,  it  is  possible  to  do  good  ignition  of  the  high 
pressure  discharge  lamp. 
[0101]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0102]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 

the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 

5  the  corrosion  resistance  further  improves. 
[0103]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 

10  gas,  and  has  opening  portions  at  both  ends  thereof  and 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  coated  at  the  proximity  of  at  least  one  opening 
portion;  an  electrode  jointed  by  metallizing  at  the  prox- 
imity  of  the  opening  portion  so  as  to  expose  to  the  inner 

is  space;  and  a  plug  made  of  a  non-conductive  material 
with  a  diameter  which  is  substantially  same  as  a  diam- 
eter  of  the  at  least  one  opening  portion; 

said  metal  of  the  mixture  coated  on  the  opening  por- 
20  tion  containing  not  less  than  50  vol.%  of  molybde- 

num,  and  said  non-conductive  material  of  the  mix- 
ture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel; 
said  vessel  and  said  plug  having  been  subjected  to 

25  a  co-firing  into  an  integrated  body,  with  the  plug  in- 
serted  into  the  at  least  one  opening  portion. 

[01  04]  By  jointing  the  electrode  at  the  proximity  of  the 
opening  portion,  an  area  contacting  the  mixture  to  the 

30  electrode  and  the  proximity  of  the  opening  portion  is 
enough,  so  that  bonding  strength  to  the  electrode  be- 
comes  high. 
[0105]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 

35  to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 

40  ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0106]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 

45  the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 

so  [0107]  Another  high  pressure  discharge  lamp  accord- 
ing  to  the  invention  comprises  a  vessel  made  of  a  non- 
conductive  material  which  forms  an  inner  space  filled 
with  an  ionizable  light-emitting  material  and  a  starting 
gas,  and  has  opening  portions  at  both  ends  thereof  and 

55  a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  coated  at  the  proximity  of  at  least  one  opening 
portion;  an  electrode  jointed  by  metallizing  at  the  prox- 
imity  of  the  opening  portion  so  as  to  expose  to  the  inner 
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space;  and  a  plug  made  of  a  non-conductive  material 
with  a  diameter  which  is  smaller  than  a  diameter  of  the 
at  least  one  opening  portion; 

said  metal  of  the  mixture  coated  on  the  opening  por- 
tion  containing  not  less  than  50  vol.%  of  molybde- 
num,  and  said  non-conductive  material  of  the  mix- 
ture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel; 
said  plug  and  said  vessel  being  so  arranged  relative 
to  each  other  as  to  leave  a  gap  therebetween,  with 
the  plug  inserted  into  the  opening  portion  coated  on 
the  mixture,  said  gap  being  tightly  sealed  with  me- 
tallic  layer  or  a  layer  made  of  a  mixture  of  a  metal 
and  material  which  is  the  same  as  that  forming  said 
vessel. 

[0108]  By  jointing  the  electrode  at  the  proximity  of  the 
opening  portion,  an  area  contacting  the  mixture  to  the 
electrode  and  the  proximity  of  the  opening  portion  is 
enough,  so  that  bonding  strength  to  the  electrode  be- 
comes  high. 
[0109]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0110]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor,  the  bonding  strength  between  the  cur- 
rent  conductor  and  the  electrode  and/or  the  corrosion 
resistance  further  improves. 
[0111]  The  composite  electrode  for  a  high  pressure 
discharge  lamp  according  to  the  invention  has  a  current 
conductor  which  forms  a  cylindrical  members  made  of 
non  -conductive  material  coated  with  a  mixture  of  a  metal 
and  a  non-conductive  material  on  at  least  a  tubular  sur- 
face  thereof;  and  an  electrode  jointed  by  welding  or  met- 
allizing  at  a  bottom  or  a  side  of  the  current  conductor, 

said  metal  of  the  mixture  coated  on  said  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  and  said  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  vessel. 

[0112]  As  the  electrode  is  jointed  by  welding  or  met- 
allizing  at  a  bottom  or  a  side  of  the  current  conductor 
which  is  formed  by  a  cylindrical  member  coated  with  a 
mixture  of  a  metal  and  a  non-conductive  material  on  at 
least  a  tubular  surface  thereof,  it  is  possible  to  coat  the 

mixture  of  the  metal  and  the  non-conductive  material 
over  a  surface  of  the  current  conductor  with  more  uni- 
form  thickness  than  the  case  where  the  electrode  is  bur- 
ied  on  the  concave  portion  at  the  bottom  of  this  current 

5  conductor,  and  it  is  possible  to  compose  the  composite 
electrode  simpler  than  the  case  where  another  member 
such  as  a  cap  is  provided. 
[0113]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 

10  at  the  rounded  end. 
[0114]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 

is  the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 

20  rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0115]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 

25  material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 

30  imity  thereof. 
[0116]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 

35  ducting  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0117]  More  preferably,  at  least  one  end  of  the  current 

40  conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 

45  jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0118]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 

so  the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 

55  the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
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mixture  of  the  metal  and  the  non-conducting  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0119]  Another  composite  electrode  for  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  has  a 
current  conductor  which  forms  a  substantially  cylindrical 
member  coated  with  a  mixture  of  a  metal  and  a  non- 
conductive  material  on  at  least  a  tubular  surface  thereof, 
and  has  a  bottom  inclined  to  an  axis  thereof;  and  an 
electrode  jointed  by  welding  or  metallizing  at  the  inclined 
bottom; 

said  metal  of  the  mixture  coated  on  said  cylindrical 
member  containing  not  less  than  50  vol.%  of  molybde- 
num,  and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  vol.%  of  a  material  which  is 
the  same  as  that  forming  said  vessel. 
[0120]  As  the  electrode  is  jointed  by  welding  or  met- 
allizing  at  the  inclined  bottom,  an  area  contacting  the 
mixture  to  the  current  conductor  is  wider  than  the  case 
where  the  electrode  is  jointed  at  a  bottom  of  the  current 
conductor  whose  bottom  is  perpendicular  to  an  axis 
thereof,  so  that  the  bonding  strength  between  the  elec- 
trode  and  the  current  conductor  improves. 
[0121]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 
[0122]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0123]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0124]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 

the  corrosion  resistance  further  improves. 
[0125]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 

5  and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 

10  conductor  and  the  proximity  thereof. 
[01  26]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 

is  the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 

20  rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conducting  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 

25  and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 

30  [0127]  Another  composite  electrode  for  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  has  a 
current  conductor  which  forms  a  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  on  at  least  a  tubular  surface  thereof;  and  an 

35  electrode  jointed  by  welding  or  metallizing  at  a  side  of 
the  current  conductor;  an  axis  of  the  electrode  substan- 
tially  corresponding  to  that  of  an  electrode  to  be  opposite 
to  the  electrode, 

said  metal  of  the  mixture  coated  on  said  cylindrical 
40  member  containing  not  less  than  50  vol.%  of  molybde- 

num,  and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  vol.%  of  a  material  which  is 
the  same  as  that  forming  said  vessel. 
[0128]  As  an  axis  of  the  electrode  substantially  corre- 

45  sponds  to  that  of  an  electrode  to  be  opposite  to  the  elec- 
trode,  it  is  possible  to  do  good  ignition  of  the  high  pres- 
sure  discharge  lamp. 
[0129]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 

so  to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 

55  ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0130]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
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melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor,  the  bonding  strength  between  the  cur- 
rent  conductor  and  the  electrode  and/or  the  corrosion 
resistance  further  improves. 
[0131]  The  method  of  manufacturing  a  high  pressure 
discharge  lamp  according  to  the  invention  comprises 
the  steps  of:  forming  a  vessel  made  of  a  non-conductive 
material  formed  with  an  inner  space  filled  with  an  ioniz- 
able  light-emitting  material  and  a  starting  gas,  and  with 
opening  portions  at  the  ends  of  the  inner  space;  and 
forming  a  composite  electrode  which  has  a  current  con- 
ductor  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  on  at  least  a  tubular  surface  thereof  and  an 
electrode  electrically  connected  to  the  current  conduc- 
tor; 

said  metal  of  the  mixture  coating  on  the  substantial 
cylindrical  member  containing  not  less  than  50  vol. 
%  of  molybdenum,  said  non-conductive  material  of 
the  mixture  containing  not  less  than  50  vol.%  of  a 
material  which  is  the  same  as  that  forming  said  ves- 
sel,  and  said  substantially  cylindrical  current  con- 
ductor  has  substantially  same  diameter  as  a  diam- 
eter  of  the  opening  portion  at  one  end  of  the  vessel; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  co-firing  said  vessel  and  said  composite 
electrode  into  an  integrated  body. 

[0132]  According  to  the  method  of  manufacturing  a 
high  pressure  discharge  lamp  of  the  invention,  with  the 
current  conductor  of  the  first  composite  electrode  being 
formed  by  a  substantially  cylindrical  member  coated 
with  a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  and  the  composite 
electrode  and  the  vessel  having  been  subjected  to  a  co- 
firing  into  an  integrated  body,  the  high  pressure  dis- 
charge  lamp  according  to  the  invention  have  fully  tight 
property  while  maintaining  fully  conductivity. 
[0133]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current 
conductor  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  on  at  least  a  tubular  surface  thereof  and  an 
electrode  electrically  connected  to  the  current  conduc- 
tor; 

said  metal  of  the  mixture  coating  on  the  substantial 

cylindrical  member  containing  not  less  than  50  vol. 
%  of  molybdenum,  said  non-conductive  material  of 
the  mixture  containing  not  less  than  50  vol.%  of  a 
material  which  is  the  same  as  that  forming  said  ves- 

5  sel,  and  said  substantially  cylindrical  current  con- 
ductor  has  smaller  diameter  than  a  diameter  of  the 
opening  portion  at  one  end  of  the  vessel; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 

10  trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  said  current  conductor  and  said  vessel 
being  so  arranged  relative  to  each  other  as  to  leave 
a  gap  therebetween,  said  gap  being  tightly  sealed 

is  with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  the  same  as  that 
forming  said  vessel. 

[0134]  According  to  another  method  of  manufacturing 
20  a  high  pressure  discharge  lamp  of  the  invention,  as  only 

proximity  of  the  opening  portion  of  one  end  of  the  vessel 
is  heated  in  a  moment,  the  ionizable  light-emitting  ma- 
terial  and  the  starting  gas  may  not  leak  to  outside  of  the 
vessel. 

25  [0135]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 

30  with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  first  and  second  composite  electrodes 
which  have  a  current  conductor  formed  by  a  substan- 
tially  cylindrical  member  coated  with  a  mixture  of  a  metal 
on  at  least  a  tubular  surface  thereof  and  a  non-conduc- 

35  tive  material  and  an  electrode  electrically  connected  to 
the  current  conductor,  respectively; 

said  metal  of  the  mixture  coating  on  the  substantial 
cylindrical  member  containing  not  less  than  50  vol. 

40  %  of  molybdenum,  and  said  non-conductive  mate- 
rial  of  the  mixture  containing  not  less  than  50  vol.% 
of  a  material  which  is  the  same  as  that  forming  said 
vessel,  said  substantially  cylindrical  current  con- 
ductor  of  the  first  composite  electrode  has  substan- 

45  tially  same  diameter  as  a  diameter  of  the  opening 
portion  at  one  end  of  the  vessel,  and  said  substan- 
tially  cylindrical  current  conductor  of  the  second 
composite  electrode  has  smaller  diameter  than  a  di- 
ameter  of  the  opening  portion  at  the  other  end  of 

so  the  vessel; 
inserting  said  first  composite  electrode  into  the 
opening  portion  at  one  end  of  the  vessel  such  that 
the  electrode  is  exposed  to  the  inner  space  and  one 
end  of  the  first  composite  electrode  is  exposed  to 

55  outside  of  the  vessel,  and  co-firing  said  vessel  and 
said  first  composite  electrode  into  an  integrated 
body;  and  inserting  said  second  composite  elec- 
trode  into  the  opening  portion  at  the  other  end  of  the 
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vessel  such  that  the  electrode  is  exposed  to  the  in- 
ner  space  and  one  end  of  the  second  composite 
electrode  is  exposed  to  outside  of  the  vessel,  and 
said  current  conductor  and  said  vessel  being  so  ar- 
ranged  relative  to  each  other  as  to  leave  a  gap  ther- 
ebetween,  said  gap  being  tightly  sealed  with  a  me- 
tallic  layer  or  a  layer  made  of  a  mixture  of  a  metal 
and  a  material  which  is  same  as  that  forming  said 
vessel. 

[01  36]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  with 
the  current  conductor  of  the  first  composite  electrode 
being  formed  by  a  substantially  cylindrical  member  coat- 
ed  with  a  mixture  of  a  metal  and  a  non-conductive  ma- 
terial  on  at  least  a  tubular  surface  thereof,  and  the  first 
composite  electrode  and  the  vessel  having  been  sub- 
jected  to  a  co-firing  into  an  integrated  body,  the  high 
pressure  discharge  lamp  according  to  the  invention 
have  fully  tight  property  while  fully  conductivity. 
[0137]  In  this  case,  the  gap  may  be  tight  sealed  with 
a  first  seal  as  usual. 
[0138]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current 
conductor  formed  by  a  cylindrical  member  coated  with 
a  mixture  of  a  metal  and  a  non-conductive  material  on 
at  least  a  tubular  surface  thereof  and  an  electrode  joint- 
ed  by  welded  or  metallizing  at  a  bottom  or  a  side  of  the 
current  conductor; 

said  metal  of  the  mixture  coating  on  the  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  said  non-conductive  material  of  the  mix- 
ture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel,  and 
said  cylindrical  current  conductor  has  substantially 
same  diameter  as  a  diameter  of  the  opening  portion 
at  one  end  of  the  vessel; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  co-firing  said  vessel  and  said  composite 
electrode  into  an  integrated  body. 

[01  39]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  with 
the  current  conductor  of  the  composite  electrode  being 
formed  by  a  substantially  cylindrical  member  coated 
with  a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  and  the  first  com- 
posite  electrode  and  the  vessel  having  been  subjected 
to  a  co-firing  into  an  integrated  body,  the  high  pressure 

discharge  lamp  according  to  the  invention  have  fully 
tight  property  while  maintaining  fully  conductivity.  In  this 
case,  as  the  electrode  is  jointed  by  welding  or  metalliz- 
ing  at  a  bottom  or  a  side  of  the  current  conductor  which 

5  is  formed  by  a  cylindrical  member  coated  with  a  mixture 
of  a  metal  and  a  non-conductive  material  on  at  least  a 
tubular  surface  thereof,  it  is  possible  to  coat  the  mixture 
of  the  metal  and  the  non-conductive  material  over  a  sur- 
face  of  the  current  conductor  with  more  uniform  thick- 

10  ness  than  the  case  where  the  electrode  is  buried  on  the 
concave  portion  at  the  bottom  of  this  current  conductor, 
and  it  is  possible  to  compose  the  composite  electrode 
simpler  than  the  case  where  another  member  such  as 
a  cap  is  provided. 

is  [0140]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 
[0141]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 

20  the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 

25  the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0142]  More  preferably,  the  electrode  is  jointed  by 

30  welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 

35  the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0143]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 

40  melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 

45  the  corrosion  resistance  further  improves. 
[0144]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 

so  point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 

55  [0145]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 

17 



33 EP  0  926  700  A2 34 

the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conducting  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0146]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current 
conductor  formed  by  a  cylindrical  member  coated  with 
a  mixture  of  a  metal  and  a  non-conductive  material  on 
at  least  a  tubular  surface  thereof  and  an  electrode  joint- 
ed  by  welded  or  metallizing  at  a  bottom  or  a  side  of  the 
current  conductor; 

said  metal  of  the  mixture  coating  on  the  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  said  non-conductive  material  of  the  mix- 
ture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel,  and 
said  cylindrical  current  conductor  has  smaller  diam- 
eter  than  a  diameter  of  the  opening  portion  at  one 
end  of  the  vessel; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  said  current  conductor  and  said  vessel 
being  so  arranged  relative  to  each  other  as  to  leave 
a  gap  therebetween,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  the  same  as  that 
forming  said  vessel. 

[01  47]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  as  only 
proximity  of  the  opening  portion  of  one  end  of  the  vessel 
is  heated  in  a  moment,  the  ionizable  light-emitting  ma- 
terial  and  the  starting  gas  may  not  leak  to  outside  of  the 
vessel. 
[0148]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  a  bottom  or  a  side  of  the  current  conductor 
which  is  formed  by  a  cylindrical  member  coated  with  a 
mixture  of  a  metal  and  a  non-conductive  material  on  at 
least  a  tubular  surface  thereof,  it  is  possible  to  coat  the 

mixture  of  the  metal  and  the  non-conductive  material 
over  a  surface  of  the  current  conductor  with  more  uni- 
form  thickness  than  the  case  where  the  electrode  is  bur- 
ied  on  the  concave  portion  at  the  bottom  of  this  current 

5  conductor,  and  it  is  possible  to  compose  the  composite 
electrode  simpler  than  the  case  where  another  member 
such  as  a  cap  is  provided. 
[0149]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 

10  at  the  rounded  end. 
[01  50]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 

is  the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 

20  rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0151]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 

25  material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 

30  imity  thereof. 
[0152]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 

35  ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0153]  More  preferably,  at  least  one  end  of  the  current 

40  conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 

45  jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[01  54]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 

so  the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 

55  the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
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mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor,  the  bonding  strength 
between  the  current  conductor  and  the  electrode  and/ 
or  the  corrosion  resistance  further  improves. 
[0155]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  first  and  second  composite  electrodes 
which  have  a  current  conductor  formed  by  a  cylindrical 
member  coated  with  a  mixture  of  a  metal  and  a  non- 
conductive  material  on  at  least  a  tubular  surface  thereof 
and  an  electrode  jointed  by  welded  or  metallizing  at  a 
bottom  or  a  side  of  the  current  conductor,  respectively; 

said  metal  of  the  mixture  coating  on  the  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  and  said  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  vessel, 
said  current  conductor  of  the  first  composite  elec- 
trode  has  substantially  same  diameter  as  a  diame- 
ter  of  the  opening  portion  at  one  end  of  the  vessel, 
and  said  current  conductor  of  the  second  composite 
electrode  has  smaller  diameter  than  a  diameter  of 
the  opening  portion  at  the  other  end  of  the  vessel; 
inserting  said  first  composite  electrode  into  the 
opening  portion  at  one  end  of  the  vessel  such  that 
the  electrode  is  exposed  to  the  inner  space  and  one 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel,  and  co-firing  said  vessel  and 
said  first  composite  electrode  into  an  integral  body; 
and  inserting  said  second  composite  electrode  into 
the  opening  portion  at  the  other  end  of  the  vessel 
such  that  the  electrode  is  exposed  to  the  inner 
space  and  one  end  of  the  second  composite  elec- 
trode  is  exposed  to  outside  of  the  vessel,  and  said 
current  conductor  and  said  vessel  being  so  ar- 
ranged  relative  to  each  other  as  to  leave  a  gap  ther- 
ebetween,  said  gap  being  tightly  sealed  with  a  me- 
tallic  layer  or  a  layer  made  of  a  mixture  of  a  metal 
and  a  material  which  is  the  same  as  that  forming 
said  vessel. 

[0156]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 
first  composite  electrode  being  formed  by  a  substantially 
cylindrical  member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular  surface 
thereof,  and  the  first  composite  electrode  and  the  vessel 
having  been  subjected  to  a  co-firing  into  an  integrated 
body,  the  high  pressure  discharge  lamp  according  to  the 
invention  have  fully  tight  property  while  maintaining  fully 

conductivity. 
[0157]  In  this  case,  instead  of  tight  sealing  the  gap  be- 
tween  the  current  conductor  and  the  vessel  at  the  other 
end  of  the  vessel  by  the  layer  of  the  mixture  of  the  metal 

5  and  the  non-conductive  material,  tight  sealing  may  be 
effected  with  a  frit  seal  such  as  used  in  usual. 
[0158]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  a  bottom  or  a  side  of  the  current  conductor 
which  is  formed  by  a  cylindrical  member  coated  with  a 

10  mixture  of  a  metal  and  a  non-conductive  material  on  at 
least  a  tubular  surface  thereof,  it  is  possible  to  coat  the 
mixture  of  the  metal  and  the  non-conductive  material 
over  a  surface  of  the  current  conductor  with  more  uni- 
form  thickness  than  the  case  where  the  electrode  is  bur- 

's  ied  on  the  concave  portion  at  the  bottom  of  this  current 
conductor,  and  it  is  possible  to  compose  the  composite 
electrode  simpler  than  the  case  where  another  member 
such  as  a  cap  is  provided. 
[0159]  Preferably,  at  least  one  end  of  the  current  con- 

20  ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 
[01  60]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 

25  the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 

30  composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0161]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 

35  a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 

40  the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0162]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 

45  the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 

so  [0163]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 

55  or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
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[0164]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0165]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current 
conductor  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  on  at  least  a  tubular  surface  thereof  and  having 
at  least  one  bottom  inclined  to  an  axis  thereof,  and  an 
electrode  jointed  by  welding  or  metallizing  at  the  inclined 
bottom; 

said  metal  of  the  mixture  coating  on  the  substantial- 
ly  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  said  non-conductive  materi- 
al  of  the  mixture  containing  not  less  than  50  vol.% 
of  a  material  which  is  the  same  as  that  forming  said 
vessel,  and  said  current  conductor  has  substantially 
same  diameter  as  a  diameter  of  the  opening  portion 
at  one  end  of  the  vessel; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  co-firing  said  vessel  and  said  composite 
electrode  into  an  integral  body. 

[01  66]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  with 
the  current  conductor  of  the  composite  electrode  being 
formed  by  a  substantially  cylindrical  member  coated 
with  a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  and  the  composite 
electrode  and  the  vessel  having  been  subjected  to  co- 
firing  into  an  integrated  body,  the  high  pressure  dis- 
charge  lamp  according  to  the  invention  have  fully  tight 
property  while  maintaining  fully  conductivity. 

[0167]  Further,  As  the  electrode  is  jointed  by  welding 
or  metallizing  at  the  inclined  bottom,  an  area  contacting 
the  mixture  to  the  current  conductor  is  wider  than  the 
case  where  the  electrode  is  jointed  at  a  bottom  of  the 

5  current  conductor  whose  bottom  is  perpendicular  to  an 
axis  thereof,  so  that  the  bonding  strength  between  the 
electrode  and  the  current  conductor  improves. 
[0168]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 

10  at  the  rounded  end. 
[01  69]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 

is  the  electrode  can  further  increases.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 

20  rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0170]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 

25  material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 

30  imity  thereof. 
[0171]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 

35  ducting  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0172]  More  preferably,  at  least  one  end  of  the  current 

40  conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 

45  jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[01  73]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 

so  the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 

55  the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 

20 
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mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond-  s 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0174]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris-  10 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current  15 
conductor  formed  by  a  substantially  cylindrical  member 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  on  at  least  a  tubular  surface  thereof  and  having 
at  least  one  bottom  inclined  to  an  axis  thereof,  and  an 
electrode  jointed  by  welding  or  metallizing  at  the  inclined  20 
bottom; 

[01  75]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  as  only 
proximity  of  the  opening  portion  of  one  end  of  the  vessel 
is  heated  in  a  moment,  the  ionizable  light-emitting  and 
the  starting  gas  may  not  leak  to  outside  of  the  vessel. 
[0176]  Further,  As  the  electrode  is  jointed  by  welding 
or  metallizing  at  the  inclined  bottom,  an  area  contacting 
the  mixture  to  the  current  conductor  is  wider  than  the 
case  where  the  electrode  is  jointed  at  a  bottom  of  the 
current  conductor  whose  bottom  is  perpendicular  to  an 
axis  thereof,  so  that  the  bonding  strength  between  the 
electrode  and  the  current  conductor  improves. 
[0177]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 
[0178]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 

the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0179]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0180]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor,  the  bonding  strength  between  the  cur- 
rent  conductor  and  the  electrode  and/or  the  corrosion 
resistance  further  improves. 
[0181]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[01  82]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0183]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 

said  metal  of  the  mixture  coating  on  the  substantial- 
ly  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  said  non-conductive  materi-  25 
al  of  the  mixture  containing  not  less  than  50  vol.% 
of  a  material  which  is  the  same  as  that  forming  said 
vessel,  and  said  current  conductor  has  smaller  di- 
ameter  than  a  diameter  of  the  opening  portion  at 
one  end  of  the  vessel;  30 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  said  current  conductor  and  said  vessel  35 
being  so  arranged  relative  to  each  other  as  to  leave 
a  gap  therebetween,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  the  same  as  that 
forming  said  vessel.  40 
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ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  first  and  second  composite  electrodes 
which  have  a  current  conductor  formed  by  a  substan- 
tially  cylindrical  member  coated  with  a  mixture  of  a  metal  s 
and  a  non-conductive  material  on  at  least  a  tubular  sur- 
face  thereof  and  having  at  least  one  bottom  inclined  to 
an  axis  thereof,  and  an  electrode  jointed  by  welding  or 
metallizing  at  the  inclined  bottom,  respectively; 

10 
said  metal  of  the  mixture  coating  on  the  substantial- 
ly  cylindrical  member  containing  not  less  than  50 
vol.%  of  molybdenum,  and  said  non-conductive 
material  of  the  mixture  containing  not  less  than  50 
vol.%  of  a  material  which  is  the  same  as  that  forming  15 
said  vessel,  said  current  conductor  of  the  first  com- 
posite  electrode  has  substantially  same  diameter 
as  a  diameter  of  the  opening  portion  at  one  end  of 
the  vessel,  and  said  current  conductor  of  the  sec- 
ond  composite  electrode  has  smaller  diameter  than  20 
a  diameter  of  the  opening  portion  at  the  other  end 
of  the  vessel; 
inserting  said  first  composite  electrode  into  the 
opening  portion  at  one  end  of  the  vessel  such  that 
the  electrode  is  exposed  to  the  inner  space  and  one  25 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel,  and  co-firing  said  vessel  and 
said  composite  electrode  into  an  integral  body;  and 
inserting  said  second  composite  electrode  into  the 
opening  portion  at  the  other  end  of  the  vessel  such  30 
that  the  electrode  is  exposed  to  the  inner  space  and 
one  end  of  the  second  composite  electrode  is  ex- 
posed  to  outside  of  the  vessel,  and  said  current  con- 
ductor  and  said  vessel  being  so  arranged  relative 
to  each  other  as  to  leave  a  gap  therebetween,  said  35 
gap  being  tightly  sealed  with  a  metallic  layer  or  a 
layer  made  of  a  mixture  of  a  metal  and  a  material 
which  is  the  same  as  that  forming  the  vessel. 

[0184]  According  to  another  method  of  manufacturing  40 
a  high  pressure  discharge  lamp  of  the  invention,  with 
the  current  conductor  of  the  first  composite  electrode 
being  formed  by  a  substantially  cylindrical  member  coat- 
ed  with  a  mixture  of  a  metal  and  a  non-conductive  ma- 
terial  on  at  least  a  tubular  surface  thereof,  and  the  first  45 
composite  electrode  and  the  vessel  having  been  sub- 
jected  to  a  co-firing  into  an  integrated  body,  the  high 
pressure  discharge  lamp  according  to  the  invention 
have  fully  tight  property  while  maintaining  fully  conduc- 
tivity,  so 
[0185]  In  this  case,  the  gap  may  be  sealed  with  a  frit 
seal  such  as  used  in  usual. 
[0186]  Also,  as  the  electrode  is  jointed  by  welding  or 
metallizing  at  the  inclined  bottom,  an  area  contacting  the 
mixture  to  the  current  conductor  is  wider  than  the  case  55 
where  the  electrode  is  jointed  at  a  bottom  of  the  current 
conductor  whose  bottom  is  perpendicular  to  an  axis 
thereof,  so  that  the  bonding  strength  between  the  elec- 
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trode  and  the  current  conductor  improves. 
[0187]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 
[01  88]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0189]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0190]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0191]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[01  92]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
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electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0193]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current 
conductor  formed  by  a  cylindrical  member  coated  with 
a  mixture  of  a  metal  and  a  non-conductive  material  on 
at  least  a  tubular  surface  thereof  and  an  electrode  joint- 
ed  by  welding  or  mataliding  at  a  side  of  the  current  con- 
ductor; 

said  metal  of  the  mixture  coating  on  the  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  said  non-conductive  material  of  the  mix- 
ture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel,  said 
cylindrical  current  conductor  has  substantially 
same  diameter  as  a  diameter  of  the  opening  portion 
at  one  end  of  the  vessel,  and  an  axis  of  the  electrode 
substantially  corresponding  to  that  of  an  electrode 
to  be  opposite  to  the  electrode; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 
vessel,  and  co-firing  said  vessel  and  said  composite 
electrode  into  an  integral  body. 

[01  94]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  with 
the  current  conductor  of  the  composite  electrode  being 
formed  by  a  cylindrical  member  coated  with  a  mixture 
of  a  metal  and  a  non-conductive  material  on  at  least  a 
tubular  surface  thereof,  and  the  composite  electrode 
and  the  vessel  having  been  subjected  to  a  co-firing  into 
an  integral  body,  the  high  pressure  discharge  lamp  ac- 
cording  to  the  invention  have  fully  tight  property  while 
maintaining  fully  conductivity. 
[0195]  Further,  as  the  electrode  is  jointed  by  welding 
or  metallizing  at  the  inclined  bottom,  an  area  contacting 
the  mixture  to  the  current  conductor  is  wider  than  the 
case  where  the  electrode  is  jointed  at  a  bottom  of  the 
current  conductor  whose  bottom  is  perpendicular  to  an 
axis  thereof,  so  that  the  bonding  strength  between  the 
electrode  and  the  current  conductor  improves. 
[01  96]  Moreover,  as  an  axis  of  the  electrode  substan- 
tially  corresponds  to  that  of  an  electrode  to  be  opposite 
to  the  electrode,  it  is  possible  to  do  good  ignition  of  the 
high  pressure  discharge  lamp. 
[0197]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 

or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 

5  [0198]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 

10  rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0199]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 

es  es  the  steps  of:  forming  a  vessel  made  of  a  non  conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  ends  of  the  inner  space; 
and  forming  a  composite  electrode  which  has  a  current 

20  conductor  formed  by  a  cylindrical  member  coated  with 
a  mixture  of  a  metal  and  a  non-conductive  material  on 
at  least  a  tubular  surface  thereof  and  an  electrode  joint- 
ed  by  welding  or  metallizing  at  a  side  of  the  current  con- 
ductor; 

25 
said  metal  of  the  mixture  coating  on  the  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  said  non-conductive  material  of  the  mix- 
ture  containing  not  less  than  50  vol.%  of  a  material 

30  which  is  the  same  as  that  forming  said  vessel,  said 
cylindrical  current  conductor  has  smaller  diameter 
than  a  diameter  of  the  opening  portion  at  one  end 
of  the  vessel,  and  an  axis  of  the  electrode  substan- 
tially  corresponding  to  that  of  an  electrode  to  be  op- 

35  posite  to  the  electrode; 
inserting  said  composite  electrode  into  the  opening 
portion  at  one  end  of  the  vessel  such  that  the  elec- 
trode  is  exposed  to  the  inner  space  and  one  end  of 
the  composite  electrode  is  exposed  to  outside  of  the 

40  vessel,  and  said  current  conductor  and  said  vessel 
being  so  arranged  relative  to  each  other  as  to  leave 
a  gap  therebetween,  said  gap  being  tightly  sealed 
with  a  metallic  layer  or  a  layer  made  of  a  mixture  of 
a  metal  and  a  material  which  is  the  same  as  that 

45  forming  said  vessel. 

[0200]  According  to  another  method  of  manufacturing 
a  high  pressure  discharge  lamp  of  the  invention,  as  only 
proximity  of  the  opening  portion  of  one  end  of  the  vessel 

so  is  heated  in  a  moment,  the  ionizable  light-emitting  and 
the  starting  gas  may  not  leak  to  outside  of  the  vessel. 
[0201]  Further,  As  the  electrode  is  jointed  by  welding 
or  metallizing  at  the  inclined  bottom,  an  area  contacting 
the  mixture  to  the  current  conductor  is  wider  than  the 

55  case  where  the  electrode  is  jointed  at  a  bottom  of  the 
current  conductor  whose  bottom  is  perpendicular  to  an 
axis  thereof,  so  that  the  bonding  strength  between  the 
electrode  and  the  current  conductor  improves. 

25 

30 

35 

40 

45 

50 

23 



45 EP  0  926  700  A2 46 

[0202]  Moreover,  as  an  axis  of  the  electrode  substan- 
tially  corresponds  to  that  of  an  electrode  to  be  opposite 
to  the  electrode,  it  is  possible  to  do  good  ignition  of  the 
high  pressure  discharge  lamp. 
[0203]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0204]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0205]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  and 
with  opening  portions  at  the  end  of  the  inner  space;  and 
forming  first  and  second  composite  electrodes  which 
have  a  current  conductor  formed  by  a  cylindrical  mem- 
ber  coated  with  a  mixture  of  a  metal  and  a  non-conduc- 
tive  material  on  at  least  a  tubular  surface  thereof  and  an 
electrode  jointed  by  welding  or  metallizing  at  a  side  of 
the  current  conductor,  respectively; 

said  metal  of  the  mixture  coating  on  the  cylindrical 
member  containing  not  less  than  50  vol.%  of  mo- 
lybdenum,  and  said  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  vessel, 
said  cylindrical  current  conductor  of  the  first  com- 
posite  electrode  has  substantially  same  diameter 
as  a  diameter  of  the  opening  portion  at  one  end  of 
the  vessel,  said  current  conductor  of  the  second 
composite  electrode  has  smaller  diameter  than  a  di- 
ameter  of  the  opening  portion  at  the  other  end  of 
the  vessel,  and  an  axis  of  the  electrode  of  the  first 
composite  electrode  substantially  corresponding  to 
that  of  the  second  composite  electrode; 
inserting  said  first  composite  electrode  into  the 
opening  portion  at  one  end  of  the  vessel  such  that 
the  electrode  is  exposed  to  the  inner  space  and  one 
end  of  the  first  composite  electrode  is  exposed  to 
outside  of  the  vessel,  and  co-firing  said  vessel  and 
said  composite  electrode  into  an  integral  body;  and 
inserting  said  second  composite  electrode  into  the 
opening  portion  at  the  other  end  of  the  vessel  such 
that  the  electrode  is  exposed  to  the  inner  space  and 
one  end  of  the  second  composite  is  exposed  to  out- 

side  of  the  vessel,  and  said  current  conductor  and 
said  vessel  being  so  arranged  relative  to  each  other 
as  to  leave  a  gap  therebetween,  said  gap  being 
tightly  sealed  with  a  metallic  layer  or  a  layer  made 

5  of  a  mixture  of  a  metal  and  a  material  which  is  the 
same  as  that  forming  said  vessel. 

[0206]  According  to  another  high  pressure  discharge 
lamp  of  the  invention,  with  the  current  conductor  of  the 

10  first  composite  electrode  being  formed  by  a  cylindrical 
member  coated  with  a  mixture  of  a  metal  and  a  non- 
conductive  material  on  at  least  a  tubular  surface  thereof, 
and  the  first  composite  electrode  and  the  vessel  having 
been  subjected  to  a  co-firing  into  an  integral  body,  the 

is  high  pressure  discharge  lamp  according  to  the  invention 
have  fully  tight  property  while  maintaining  fully  conduc- 
tivity. 
[0207]  In  this  case,  the  gap  may  be  sealed  with  a  frit 
seal  such  as  used  in  usual. 

20  [0208]  Further,  As  the  electrode  is  jointed  by  welding 
or  metallizing  at  the  inclined  bottom,  an  area  contacting 
the  mixture  to  the  current  conductor  is  wider  than  the 
case  where  the  electrode  is  jointed  at  a  bottom  of  the 
current  conductor  whose  bottom  is  perpendicular  to  an 

25  axis  thereof,  so  that  the  bonding  strength  between  the 
electrode  and  the  current  conductor  improves. 
[0209]  Moreover,  as  an  axis  of  the  electrode  substan- 
tially  corresponds  to  that  of  an  electrode  to  be  opposite 
to  the  electrode,  it  is  possible  to  do  good  ignition  of  the 

30  high  pressure  discharge  lamp. 
[0210]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 

35  point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 

40  [0211]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ducting  material  which  joints  the  electrode  and  the  cur- 

45  rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0212]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 

50  es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  with 
opening  portions  at  the  ends  of  the  inner  space  and  a 
mixture  of  a  metal  and  a  non-conductive  material  coat- 

55  ing  on  the  proximity  of  at  least  one  opening  portion; 
forming  an  electrode;  and  forming  a  plug  having  a  sub- 
stantially  same  diameter  as  a  diameter  of  the  at  least 
one  opening  portion; 
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said  metal  of  the  mixture  coating  on  the  proximity 
of  the  opening  portion  containing  not  less  than  50 
vol.%  of  molybdenum,  said  non-conductive  materi- 
al  of  the  mixture  containing  not  less  than  50  vol.% 
of  a  material  which  is  the  same  as  that  forming  said  s 
vessel; 
jointing  said  electrode  by  metallizing  at  the  proxim- 
ity  of  the  opening  portion,  inserting  said  plug  into 
the  at  least  one  opening  portion  such  that  the  elec- 
trode  is  exposed  to  the  inner  space,  and  co-firing  10 
said  vessel  and  said  plug  into  an  integral  body. 

[0213]  By  jointing  the  electrode  at  the  proximity  of  the 
opening  portion,  an  area  contacting  the  mixture  to  the 
electrode  and  the  proximity  of  the  opening  portion  is 
enough,  so  that  bonding  strength  to  the  electrode  be- 
comes  high. 
[0214]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0215]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor,  the  bonding  strength  between  the  cur- 
rent  conductor  and  the  electrode  and/or  the  corrosion 
resistance  further  improves. 
[0216]  Another  method  of  manufacturing  a  high  pres- 
sure  discharge  lamp  according  to  the  invention  compris- 
es  the  steps  of:  forming  a  vessel  made  of  a  non-conduc- 
tive  material  formed  with  an  inner  space  filled  with  an 
ionizable  light-emitting  material  and  a  starting  gas,  with 
opening  portions  at  the  ends  of  the  inner  space  and  a 
mixture  of  a  metal  and  a  non-conductive  material  coat- 
ing  on  the  proximity  of  at  least  one  opening  portion; 
forming  an  electrode;  and  forming  a  plug  having  a  small- 
er  diameter  than  a  diameter  of  the  at  least  one  opening 
portion; 

said  metal  of  the  mixture  coating  on  the  proximity 
of  the  opening  portion  containing  not  less  than  50 
vol.%  of  molybdenum,  said  non-conductive  materi- 
al  of  the  mixture  containing  not  less  than  50  vol.% 
of  a  material  which  is  the  same  as  that  forming  said 
vessel; 
jointing  said  electrode  by  metallizing  at  the  proxim- 
ity  of  the  opening  portion,  inserting  said  plug  into 
the  at  least  one  opening  portion  such  that  the  elec- 
trode  is  exposed  to  the  inner  space,  and  said  cur- 
rent  conductor  and  said  vessel  being  so  arranged 
relative  to  each  other  as  to  leave  a  gap  therebe- 

tween,  said  gap  being  tightly  sealed  with  a  metallic 
layer  or  a  layer  made  of  a  mixture  of  a  metal  and  a 
material  which  is  the  same  as  that  forming  said  ves- 
sel. 

5 
[021  7]  By  jointing  the  electrode  at  the  proximity  of  the 
opening  portion,  an  area  contacting  the  mixture  to  the 
electrode  and  the  proximity  of  the  opening  portion  is 
enough,  so  that  bonding  strength  to  the  electrode  be- 

10  comes  high. 
[0218]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 

is  point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 

20  [0219]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 

25  rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0220]  The  method  of  manufacturing  a  composite 
electrode  for  a  high  pressure  discharge  lamp  according 

30  to  the  invention  comprises  the  steps  of:  forming  a  cur- 
rent  conductor  made  of  a  cylindrical  member  coated 
with  a  mixture  of  a  metal  and  a  non-conductive  material 
on  at  least  a  tubular  surface  thereof,  and  an  electrode 
welded  or  metallized  jointed  at  a  bottom  or  a  side  of  the 

35  current  conductor, 
said  metal  of  the  mixture  coating  on  the  cylindrical 

member  containing  not  less  than  50  vol.%  of  molybde- 
num,  and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  vol.%  of  a  material  which  is 

40  the  same  as  that  forming  said  vessel. 
[0221]  In  this  case,  as  the  electrode  is  jointed  by  weld- 
ing  or  metallizing  at  a  bottom  or  a  side  of  the  current 
conductor  which  is  formed  by  a  cylindrical  member  coat- 
ed  with  a  mixture  of  a  metal  and  a  non-conductive  ma- 

45  terial  on  at  least  a  tubular  surface  thereof,  it  is  possible 
to  coat  the  mixture  of  the  metal  and  the  non-conductive 
material  over  a  surface  of  the  current  conductor  with 
more  uniform  thickness  than  the  case  where  the  elec- 
trode  is  buried  on  the  concave  portion  at  the  bottom  of 

so  this  current  conductor,  and  it  is  possible  to  compose  the 
composite  electrode  simpler  than  the  case  where  an- 
other  member  such  as  a  cap  is  provided. 
[0222]  Preferably,  at  least  one  end  of  the  current  con- 
ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 

55  at  the  rounded  end. 
[0223]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 

25 

30 

35 

40 

45 

50 

25 



49 EP  0  926  700  A2 50 

the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0224]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 
a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 
the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0225]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0226]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0227]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0228]  Another  method  of  manufacturing  a  composite 
electrode  for  a  high  pressure  discharge  lamp  according 
to  the  invention  comprises  the  steps  of:  forming  a  cur- 
rent  conductor  made  of  a  substantially  cylindrical  mem- 
ber  coated  with  a  mixture  of  a  metal  and  a  non-conduc- 

tive  material  on  at  least  a  tubular  surface  thereof,  with 
a  bottom  inclined  to  an  axis  thereof;  and  jointing  an  elec- 
trode  by  welding  or  metallizing  at  the  inclined  bottom; 

said  metal  of  the  mixture  coating  on  the  substan- 
5  tially  cylindrical  member  containing  not  less  than  50  vol. 

%  of  molybdenum,  and  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel. 
[0229]  As  the  electrode  is  jointed  by  welding  or  met- 

10  allizing  at  the  inclined  bottom,  a  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  is  higher 
than  the  case  the  electrode  is  jointed  at  a  bottom  per- 
pendicular  to  an  axis  thereof. 
[0230]  Preferably,  at  least  one  end  of  the  current  con- 

es  ductor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 
[0231]  By  providing  such  a  rounded  end,  an  area  con- 
tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 

20  the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 

25  composite  electrode  become  higher.  Moreover,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end. 
[0232]  More  preferably,  the  electrode  is  jointed  by 
welding  or  metallizing  at  a  side  of  the  current  conductor, 

30  a  metal  or  a  mixture  of  a  metal  and  a  non-conductive 
material  having  a  higher  melting  point  and/or  a  higher 
corrosion  resistance  than  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  jointing  the  electrode  and 
the  current  conductor  is  coated  on  the  joint  portion  of 

35  the  electrode  and  the  current  conductor  and  the  prox- 
imity  thereof. 
[0233]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 

40  the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 

45  [0234]  More  preferably,  at  least  one  end  of  the  current 
conductor  is  rounded,  the  electrode  is  jointed  by  metal- 
lizing  at  the  rounded  end,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 

so  or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0235]  By  providing  such  a  rounded  end,  an  area  con- 

55  tacting  the  mixture  to  the  current  conductor  is  wider  than 
the  case  where  the  rounded  end  is  not  provided,  so  that 
the  bonding  strength  between  the  current  conductor  and 
the  electrode  can  further  improve.  Also,  as  an  area 
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which  contacts  the  mixture  using  the  joint  of  the  current 
conductor  and  the  electrode  to  the  mixture  coated  on 
the  cylindrical  member  increases,  the  conductivity  of  the 
composite  electrode  become  higher.  Further,  such  a 
rounded  end  prevents  from  a  stress  concentration  at  the 
proximity  of  the  end.  Moreover,  by  using  the  metal  or  the 
mixture  of  the  metal  and  the  non-conductive  material 
which  has  a  higher  melting  point  and/or  a  higher  corro- 
sion  resistance  than  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  joints  the  elec- 
trode  and  the  current  conductor  in  such  a  way,  the  bond- 
ing  strength  between  the  current  conductor  and  the 
electrode  and/or  the  corrosion  resistance  further  im- 
proves. 
[0236]  Another  method  of  manufacturing  a  composite 
electrode  for  high  pressure  discharge  lamp  according  to 
the  invention  comprises  the  steps  of:  forming  a  current 
conductor  made  of  a  cylindrical  member  coated  with  a 
mixture  of  a  metal  and  a  non-conductive  material  on  at 
least  a  tubular  surface  thereof;  and  jointing  an  electrode 
by  welding  or  metallizing  at  a  side  of  the  current  con- 
ductor  so  that  an  axis  of  the  electrode  substantially 
matches  with  that  of  an  electrode  to  be  opposite  to  the 
electrode; 

said  metal  of  the  mixture  coating  on  the  substan- 
tially  cylindrical  member  containing  not  less  than  50  vol. 
%  of  molybdenum,  and  non-conductive  material  of  the 
mixture  containing  not  less  than  50  vol.%  of  a  material 
which  is  the  same  as  that  forming  said  vessel. 
[0237]  Also,  as  an  axis  of  the  electrode  substantially 
corresponds  to  that  of  an  electrode  to  be  opposite  to  the 
electrode,  it  is  possible  to  do  good  ignition  of  the  high 
pressure  discharge  lamp. 
[0238]  Preferably,  the  electrode  is  jointed  by  welding 
or  metallizing  at  a  side  of  the  current  conductor  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a  metal 
or  a  mixture  of  a  metal  and  a  non-conductive  material 
jointing  the  electrode  and  the  current  conductor  is  coat- 
ed  on  the  joint  portion  of  the  electrode  and  the  current 
conductor  and  the  proximity  thereof. 
[0239]  By  using  the  metal  or  the  mixture  of  the  metal 
and  the  non-conductive  material  which  has  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  than 
the  metal  or  the  mixture  of  the  metal  and  the  non-con- 
ductive  material  which  joints  the  electrode  and  the  cur- 
rent  conductor  in  such  a  way,  the  bonding  strength  be- 
tween  the  current  conductor  and  the  electrode  and/or 
the  corrosion  resistance  further  improves. 
[0240]  Further,  when  manufacturing  the  electrode  or 
firing  an  arc  tube,  an  external  lead,  etc  (Mo,  Ni,  etc)  is 
attached  to  the  side  of  metallized  coating  of  the  com- 
posite  electrode  and  the  vessel  and  the  composite  elec- 
trode  are  co-fired  into  an  integrated  body. 

Brief  Description  of  the  Drawings 

[0241] 

5  Fig.  1  is  a  view  showing  first  embodiment  of  the  in- 
vention; 
Fig.  2  is  a  sectional  view  for  showing,  in  an  enlarged 
scale,  surrounding  area  around  an  end  portion  5a 
of  a  ceramic  discharge  tube  2  of  Fig.  1  ; 

10  Fig.  3  is  a  diagram  representing  the  transition  of  alu- 
mina  and  molybdemun  concentrations  in  the  cylin- 
drical  shaped  member,  the  metallized  layer  and  the 
vessel  4; 
Fig.  4A  is  a  sectional  view  for  showing,  in  an  en- 

's  larged  scale,  surrounding  area  around  an  end  por- 
tion  5a  of  a  ceramic  discharge  tube  2  of  Fig.  1  ,  and 
Fig.  4B  is  a  partial  enlarged  view  of  the  sectional 
view  in  Fig.  4A; 
Fig.  5  is  a  diagram  representing  the  transition  of  alu- 

20  mina  and  molybdemun  concentrations  in  the  cylin- 
drical  shaped  member,  the  metabolized  layer  and 
the  vessel  4; 
Figs.  6A  and  6B  are  views  showing  second  embod- 
iment  of  the  invention; 

25  Fig.  7  is  a  view  for  describing  the  gas-tight  sealing 
at  one  end  of  a  ceramic  discharge  tube  for  a  high 
pressure  discharge  lamp; 
Fig.  8  is  a  view  for  describing  the  gas-tight  sealing 
at  one  end  of  a  ceramic  discharge  tube  for  a  high 

30  pressure  discharge  lamp; 
Figs.  9A  to  9G  show  another  examples  at  the  end 
of  the  vessel  in  second  embodiment; 
Figs.  10A  to  10H  are  views  showing  third  embodi- 
ment  of  the  invention; 

35  Figs.  1  1  A  to  1  1  H  are  view  for  showing  a  composite 
electrode  for  a  high  pressure  discharge  lamp  ac- 
cording  to  the  invention; 
Figs.  1  2Ato  1  2C  are  flow  charts  illustrating  the  proc- 
ess  for  manufacturing  the  composite  electrode; 

40  Fig.  13isaviewfordescribingcomparisonofaprior 
high  pressure  discharge  lamp  and  a  high  pressure 
discharge  lamp  according  to  the  invention; 
Figs.  14Ato  14E  are  photomicrographs  for  describ- 
ing  comparison  of  a  prior  high  pressure  discharge 

45  lamp  and  a  high  pressure  discharge  lamp  according 
to  the  invention. 

Description  of  the  Preferred  Embodiments 

so  [0242]  Fig.  1  is  a  view  showing  first  embodiment  of 
the  invention.  A  ceramic  tube  2  is  accommodated  within 
a  outer  tube  1  made  of  a  quartz  glass  or  a  hard  glass, 
and  the  center  axis  of  the  outer  tube  1  is  aligned  with 
that  of  the  ceramic  tube  2. 

55  [0243]  Both  ends  of  the  outer  tube  1  are  gas-tightly 
sealed  with  caps  3a,  3b,  respectively.  The  ceramic  tube 
2  comprises  a  tubular  vessel  4  made  of  a  alumina,  first 
composite  electrode  6a,  6b  inserted  into  opening  por- 
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tions  of  ends  portions  5a,  5b  of  the  tubular  vessel  4,  re- 
spectively.  The  ceramic  discharge  lamp  is  held  by  the 
outer  tube  2  via  two  lead  wires  7a,  7b,  and  the  lead  wires 
7a,  7b  are  connected  to  the  caps  3a,  3b  via  foil  8a,  8b, 
respectively. 
[0244]  Fig.  2A  is  a  top  view  for  showing  the  end  por- 
tion  5a  of  the  ceramic  discharge  tube  2  in  Fig.  1,  and 
Fig.  2B  is  a  sectional  view  for  showing,  in  an  enlarged 
scale,  surrounding  area  around  an  end  portion  5a  of  a 
ceramic  discharge  tube  2  in  Fig.  1  .  As  shown  in  Fig.  2A 
and  2B,  the  vessel  4  has  a  main  body  1  0  and  a  plugging 
member  made  of  an  alumina.  The  first  composite  elec- 
trode  6a  has  a  cylindrical  current  conductor  13a  with  a 
diameter  which  is  substantially  same  as  a  diameter  of 
the  opening  portion  of  the  plugging  member  11a,  and  a 
electrode  14a  jointed  by  welding  at  a  bottom  of  the  cur- 
rent  conductor  1  3a  exposed  to  inside  of  the  vessel  4.  In 
this  case,  the  electrode  14a  has  a  coil  15a. 
[0245]  The  first  composite  electrode  6a  has  a  cylindri- 
cal  member,  and  a  metallizing  layer  composed  of  a  mix- 
ture  of  a  molybdenum  and  a  alumina.  A  diagram  repre- 
senting  the  transition  of  alumina  and  molybdenum  con- 
centrations  in  the  cylindrical  member,  the  metallized  lay- 
er  and  the  vessel  4  is  shown  in  Fig.  3. 
[0246]  The  ceramic  discharge  tube  (Fig.  1)  is  com- 
posed  such  that  the  vessel  4  and  the  first  composite 
electrode  6a  have  been  subjected  to  a  co-firing  into  an 
integrated  body,  with  the  first  composite  electrode  6a  in- 
serted  into  the  opening  portion  at  one  end  of  the  vessel 
4  so  that  the  electrode  1  4  is  exposed  to  the  inner  space 
with  one  end  of  the  first  composite  electrode  6a  is  ex- 
posed  to  outside  of  the  vessel  4. 
[0247]  Fig.  4B  is  a  sectional  view  for  showing,  in  an 
enlarged  scale,  surrounding  area  around  an  end  portion 
5b  of  a  ceramic  discharge  tube  2  in  Fig.  1  ,  and  Fig.  4B 
is  a  partial  enlarged  view  of  the  sectional  view  in  Fig.  4A. 
[0248]  In  Fig.  4A  and  4B,  the  vessel  4  has  a  plugging 
member  11b  made  of  the  alumina  and  a  capillary  16. 
The  second  composite  electrode  6b  has  a  cylindrical 
current  conductor  1  3b  with  a  diameter  which  is  smaller 
than  a  diameter  of  the  opening  portion  of  the  plugging 
member  1  1  b,  and  a  electrode  1  4b  jointed  by  welding  at 
a  bottom  of  the  current  conductor  1  3b  exposed  to  inside 
of  the  vessel  4.  In  this  case,  also,  the  electrode  1  4b  has 
a  coil  1  5b.  Further,  a  gap  between  the  second  composite 
electrode  6b  and  the  capillary  1  6  is  tightly  sealed  with  a 
frit  seal  17. 
[0249]  The  current  conductor  1  3b  of  the  second  com- 
posite  electrode  6b  has  a  cylindrical  member,  and  a  met- 
allizing  layer  composed  of  a  mixture  of  a  molybdenum 
and  a  alumina.  A  diagram  representing  the  transition  of 
alumina  and  molybdenum  concentrations  in  the  cylindri- 
cal  member,  the  metallized  layer  and  the  vessel  4  is 
shown  in  Fig.  5. 
[0250]  According  to  the  embodiment  of  the  invention, 
with  the  current  conductor  13a  of  the  first  composite 
electrode  6a  being  formed  by  a  substantially  cylindrical 
member  made  of  a  material  which  is  the  same  as  that 

forming  the  vessel  4  (alumina)  coated  with  the  mixture 
of  the  molybdenum  and  alumina,  and  the  first  composite 
electrode  6a  and  the  vessel  4  having  been  subjected  to 
a  co-firing  into  an  integrated  body,  the  high  pressure  dis- 

5  charge  lamp  have  fully  tight  property  while  fully  conduc- 
tivity. 
[0251]  In  this  case,  as  the  fully  tight  property  is  held 
at  the  end  6a,  there  is  no  drawback  even  if  a  temperature 
inside  of  the  vessel  4  becomes  high  when  the  end  por- 

10  tion  6b  is  tightly  sealed. 
[0252]  Moreover,  as  the  electrodes  1  5a,  1  5b  are  joint- 
ed  by  welding  at  the  bottom  of  the  current  conductors 
1  3a,  1  3b  which  is  formed  by  a  cylindrical  member  coat- 
ed  with  the  mixture  of  the  molybdenum  and  alumina,  re- 

's  spectively,  it  is  possible  to  coat  the  mixture  of  the  metal 
and  alumina  over  a  surface  of  the  current  conductor  with 
more  uniform  thickness  than  the  case  where  the  elec- 
trode  is  buried  in  a  concave  portion  at  the  bottom  of  the 
current  conductor,  and  it  is  possible  to  compose  the 

20  composite  electrode  simpler  than  the  case  where  an- 
other  member  such  as  a  cap  is  provided. 
[0253]  Fig.  6B  is  a  sectional  view  for  showing,  in  an 
enlarged  scale,  surrounding  area  around  an  end  portion 
of  a  ceramic  discharge  tube  in  accordance  with  the  first 

25  embodiment  of  the  invention  and  Fig.  6B  is  a  partial  en- 
larged  view  of  the  sectional  view  thereof. 
[0254]  As  shown  in  Fig.  6A,  a  barrel-shaped  vessel 
can  be  used  as  the  vessel,  and  a  composite  electrode 
which  has  a  electrode  buried  in  a  concave  portion  at  the 

30  bottom  of  a  current  conductor  can  be  used  as  the  first 
composite  electrode.  Also,  as  shown  in  Fig.  6B,  a  com- 
posite  electrode  which  has  a  electrode  buried  in  a  con- 
cave  portion  at  the  bottom  of  a  current  conductor  can 
be  used  as  the  second  composite  electrode.  Further,  in 

35  this  case,  as  described  after,  a  gap  between  the  opening 
of  the  capillary  and  the  current  conductor  is  tightly 
sealed  with  the  molybdenum  or  the  mixture  of  the  mo- 
lybdenum  and  the  alumina. 
[0255]  Fig.  7  is  a  view  for  showing  a  second  embodi- 

40  ment  of  the  high  pressure  discharge  lamp  in  accordance 
with  the  invention,  and  Fig.  8  is  a  view  for  describing  the 
gas-tight  sealing  at  one  end  of  a  ceramic  discharge  tube 
for  a  high  pressure  discharge  lamp.  Further,  in  Fig.  8, 
as  an  end  portion  5c  has  a  construction  which  is  the 

45  same  as  that  of  an  end  portion  5d,  only  the  end  portion 
5c  is  described. 
[0256]  In  Fig.  8,  the  vessel  4  has  the  main  body  1  0,  a 
plugging  member  made  of  the  alumina,  and  a  capillary 
16c.  A  composite  electrode  6c  has  a  cylindrical  current 

so  conductor  13c  with  a  diameter  which  is  smaller  than  a 
diameter  of  the  opening  portion  of  the  plugging  member 
11c,  and  a  electrode  14c  jointed  by  welding  at  a  bottom 
of  the  current  conductor  13c  exposed  to  inside  of  the 
vessel  4.  In  this  case,  also,  the  electrode  14c  has  a  coil 

55  1  5c.  Further,  a  gap  between  the  second  composite  elec- 
trode  6c  and  the  capillary  16c  is  tightly  sealed  by  weld- 
ing. 
[0257]  Also,  the  current  conductor  1  3b  of  the  second 

28 



55 EP  0  926  700  A2 56 

composite  electrode  6b  has  the  cylindrical  member,  and 
the  metallizing  layer  composed  of  the  mixture  of  the  mo- 
lybdenum  and  the  alumina. 
[0258]  According  to  the  embodiment,  as  only  proxim- 
ity  of  the  opening  portion  of  one  end  of  the  vessel  is  heat- 
ed  in  a  moment,  an  ionizable  light-emitting  material  and 
a  starting  gas  may  not  leak  to  outside  of  the  vessel. 
[0259]  Figs.  9A  to  9G  show  another  examples  at  the 
end  of  the  vessel  in  second  embodiment.  In  Fig.  9A,  a 
composite  electrode  which  has  a  electrode  buried  in  a 
concave  portion  at  the  bottom  of  a  current  conductor  is 
used  as  the  composite  electrode,  and  a  gap  between 
the  composite  electrode  and  the  opening  portion  is  tight- 
ly  sealed  by  welding.  In  Figs.  9A  and  9B,  the  metallizing 
layer  is  formed,  and  the  molybdenum  is  provided  be- 
tween  the  composite  electrode  and  the  capillary  by  braz- 
ing.  In  Figs.  9D  and  9E,  a  layer  for  melting  is  provided 
between  an  extending  conductive  layer  for  earth  and  the 
conductive  layer.  In  Figs.  9F  and  9G,  the  capillary  is  not 
provided  at  the  end. 
[0260]  Fig.  1  0A  is  a  view  showing  an  example  of  an 
end  of  a  vessel  in  accordance  with  a  third  embodiment 
of  the  invention,  and  Fig.  10B  is  a  part  thereof  in  en- 
larged  scale.  In  this  case,  an  electrode  21  is  jointed  at 
a  metallizing  coating  portion  24  (which  is  composed  of 
molybdenum  or  a  mixture  of  molybdenum  and  alumina, 
for  example)  coated  on  the  proximity  of  an  opening  por- 
tion  at  one  end  of  a  vessel  1  3  with  a  metallizing  portion 
22  composed  of  a  mixture  of  a  metal  (molybdenum,  for 
example)  and  a  non-conductive  material  (the  mixture  is 
composed  of  molybdenum  and  alumina,  for  example), 
so  that  the  electrode  21  electrically  connects  to  a  lead 
25.  Further,  the  vessel  23  and  a  plug  26  made  of  alumina 
whose  diameter  is  smaller  than  a  diameter  of  the  open- 
ing  portion  at  one  end  of  the  vessel  1  3  are  so  arranged 
relative  to  each  other  as  leave  a  gap  therebetween,  with 
the  plug  26  inserted  into  the  opening  portion  at  one  end 
of  the  vessel  23  filled  with  a  light-emitting  material,  the 
gap  is  tightly  sealed  with  a  frit  seal  27. 
[0261]  In  the  case  where  the  electrode  21  is  jointed  at 
the  proximity  of  the  opening  portion  with  the  metallizing 
portion  22  in  such  a  manner,  an  area  contacting  the  mix- 
ture  22  to  the  proximity  of  the  opening  portion  is  enough, 
so  that  a  bonding  strength  of  the  electrode  21  improves. 
[0262]  Fig.  1  0C  is  a  view  showing  another  example  of 
an  end  of  a  vessel  in  accordance  with  a  third  embodi- 
ment  of  the  invention,  and  Fig.  10D  is  a  part  thereof  in 
enlarged  scale.  In  this  case,  by  coating  a  material  which 
has  a  higher  melting  point  and/or  a  higher  corrosion  re- 
sistance  than  the  metal  or  the  mixture  of  the  metal  and 
the  non-conductive  material  which  compose  of  the  met- 
allizing  portion  22  (that  material  is  composed  of  tungsten 
or  a  mixture  of  tungsten  and  alumina,  for  example),  the 
bonding  strength  and/or  the  corrosion  resistance  of  the 
electrode  21  further  improve(s). 
[0263]  Fig.  1  0E  is  a  view  showing  another  example  of 
an  end  of  a  vessel  in  accordance  with  a  third  embodi- 
ment  of  the  invention,  and  Fig.  1  0F  is  a  part  thereof  in 

enlarged  scale.  In  this  case,  an  electrode  31  is  jointed 
at  a  metallizing  coating  portion  34  (which  is  composed 
of  molybdenum  or  a  mixture  of  molybdenum  and  alumi- 
na,  for  example)  coated  on  the  proximity  of  an  opening 

5  portion  at  one  end  of  a  vessel  33  with  a  metallizing  por- 
tion  32  composed  of  a  mixture  of  a  metal  (molybdenum, 
for  example)  and  a  non-conductive  material  (the  mixture 
is  composed  of  molybdenum  and  alumina,  for  example), 
so  that  the  electrode  31  electrically  connects  to  a  lead 

10  35.  Further,  the  vessel  33  and  a  plug  36  made  of  alumina 
which  has  a  substantially  same  diameter  as  a  diameter 
of  the  opening  portion  have  been  subjected  to  a  co-firing 
into  an  integrated  body,  with  the  plug  36  at  one  end  of 
the  vessel  33. 

is  [0264]  In  this  case,  also,  as  the  electrode  31  is  jointed 
at  the  proximity  of  the  opening  portion  with  the  metalliz- 
ing  portion  32,  the  bonding  strength  of  the  electrode  im- 
proves. 
[0265]  Fig.  10G  is  a  view  showing  another  example 

20  of  an  end  of  a  vessel  in  accordance  with  a  third  embod- 
iment  of  the  invention,  and  Fig.  10H  is  a  part  thereof  in 
enlarged  scale.  In  this  case,  by  coating  a  material  which 
has  a  higher  melting  point  and/or  a  higher  corrosion  re- 
sistance  than  the  metal  or  the  mixture  of  the  metal  and 

25  the  non-conductive  material  which  compose  of  the  met- 
allizing  portion  32  (that  material  is  composed  of  tungsten 
or  a  mixture  of  tungsten  and  alumina,  for  example),  the 
bonding  strength  and/or  the  corrosion  resistance  of  the 
electrode  31  further  improve(s). 

30  [0266]  Figs.  11  A  to  11  K  are  view  for  showing  a  com- 
posite  electrode  for  a  high  pressure  discharge  lamp  ac- 
cording  to  the  invention. 
[0267]  In  Fig.  11  A,  a  rod-shaped  electrode  is  jointed 
to  the  current  conductor  by  welding.  In  Fig.  11  B,  the  rod- 

35  shaped  electrode  is  jointed  to  the  current  conductor  by 
metallizing.  In  Fig.  11  C,  an  electrode  having  a  rod- 
shaped  portion  and  a  disk  portion  is  jointed  to  the  current 
conductor  by  metallizing.  In  Fig.  11  D,  a  rod  made  of  a 
niobium  is  jointed  to  the  end  of  the  current  conductor. 

40  [0268]  In  Fig.  11  E,  a  substantially  cylindrical  member 
made  of  a  non-conductive  material  (alumina,  for  exam- 
ple)  which  is  coated  with  a  mixture  of  a  metal  and  a  non- 
conductive  material  (molybdenum  and  alumina,  for  ex- 
ample)  on  only  a  tubular  surface  thereof  has  one  bottom 

45  inclined  to  an  axis  thereof,  and  an  electrode  is  jointed 
at  the  inclined  bottom  with  the  mixture.  In  this  case,  an 
area  contacting  the  mixture  at  the  inclined  bottom  is  wid- 
er  than  the  case  where  a  bottom  thereof  is  perpendicular 
to  an  axis  thereof  provided  that  a  diameter  of  the  sub- 

so  stantially  cylindrical  member  whose  bottom  is  inclined 
to  an  axis  thereof  is  the  same  as  that  whose  bottom  is 
perpendicular  to  an  axis  thereof,  so  that  the  bonding 
strength  improves. 
[0269]  In  Fig.  11F,  a  cylindrical  member  made  of  a 

55  non-conductive  material  (alumina,  for  example)  is  coat- 
ed  with  a  mixture  of  a  metal  and  a  non-conductive  ma- 
terial  (molybdenum  and  alumina,  for  example)  on  only 
a  tubular  surface  thereof,  and  an  electrode  is  jointed  at 

29 
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a  side  of  the  cylindrical  member  with  the  mixture.  By 
jointing  the  electrode  at  the  side  of  the  cylindrical  mem- 
ber,  the  bonding  strength  can  be  higher  than  the  case 
where  the  electrode  is  jointed  at  a  bottom  of  the  cylin- 
drical  member. 
[0270]  In  Fig.  11G,  a  cylindrical  member  made  of  a 
non-conductive  material  (alumina,  for  example)  is  also 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  (molybdenum  and  alumina,  for  example)  on  on- 
ly  a  tubular  surface  thereof,  and  an  electrode  31  is  joint- 
ed  at  a  side  of  the  cylindrical  member  with  the  mixture. 
A  part  of  a  pointed  end  portion  of  the  electrode  31  is  cut 
off  and  a  pointed  end  portion  32  which  extends  so  as  to 
shift  a  center  axis  of  the  electrode  is  jointed  at  a  side  of 
the  cylindrical  member.  In  this  case,  also,  by  jointing  the 
electrode  at  the  side  of  the  cylindrical  member,  the  bond- 
ing  strength  can  be  higher  than  the  case  where  the  elec- 
trode  is  jointed  at  a  bottom  of  the  cylindrical  member. 
Moreover,  such  an  axis  of  the  electrode  31  can  easily 
correspond  to  an  axis  of  an  electrode  to  be  opposite  to 
the  electrode  31  . 
[0271]  In  Fig.  11H,  a  cylindrical  member  made  of  a 
non-conductive  material  (alumina,  for  example)  is  also 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  (molybdenum  and  alumina,  for  example)  on  on- 
ly  a  tubular  surface  thereof,  and  an  electrode  is  jointed 
at  a  bottom  of  the  cylindrical  member  with  the  mixture. 
A  jointing  portion  therebetween  and  the  proximity  there- 
of  are  coated  with  a  material  33  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  the  mix- 
ture  (that  material  is  tungsten  or  a  mixture  of  tungsten 
and  alumina).  Fig.  111  is  a  part  of  Fig.  11  H  in  enlarged 
scale.  In  this  way,  the  bonding  strength  and/or  the  cor- 
rosion  resistance  can  further  improve.  In  Fig.  11  J,  a  cy- 
lindrical  member  made  of  a  non-conductive  material 
(alumina,  for  example)  which  has  a  rounded  end  is  also 
coated  with  a  mixture  of  a  metal  and  a  non-conductive 
material  (molybdenum  and  alumina,  for  example)  on  on- 
ly  a  tubular  surface  thereof,  and  an  electrode  is  jointed 
at  a  bottom  of  the  cylindrical  member  with  the  mixture. 
Fig.  11  K  is  a  part  of  Fig.  11  J  in  enlarged  scale.  In  this 
case,  as  an  area  contacting  the  mixture  at  the  substan- 
tially  cylindrical  member  is  increases,  a  bonding 
strength  improves,  and  as  an  area  contacting  the  mix- 
ture  for  jointing  to  the  mixture  coated  on  the  side  thereof 
increases,  the  conductivity  improves.  In  this  case,  also, 
as  is  shown  in  Figs.  11  H  and  111,  a  material  having  a 
higher  melting  point  and/or  a  higher  corrosion  resist- 
ance  than  the  mixture  (that  material  is  tungsten  or  a  mix- 
ture  of  tungsten  and  alumina)  can  be  coated  on  the  joint 
portion  therebetween  and  the  proximity  thereof. 
[0272]  Next,  a  relation  between  vol.%  of  the  molybde- 
num  and  that  of  the  alumina,  and  those  conductivity  and 
tight  property  is  shown  in  Table  1  .  In  Table  1  ,  for  exam- 
ple,  20/80  denotes  that  the  content  of  the  molybdenum 
is  20  vol.%,  and  the  content  of  the  alumina  is  80  vol.%. 

Table  1 
volume  ratio  vol.%  conductivity  tight  property 

20/80  X  ©  

30/70  A  ©  

40/60  O  ©  

50/50  ©  ©  

60/40  ©  O 

70/30  ©  A 

80/20  ©  X 
©  —excellent  O—good  A—unstable  X  —no 

good 

[0273]  According  to  Table  1  ,  it  is  found  that  a  prefer- 
able  volume  ratio  is  30/70  to  70/30. 
[0274]  Next,  a  relation  between  a  thickness  of  the 
metallizing  layer,  and  a  conductivity  and  tight  property 
thereof  is  shown  in  Table  2. 
[0275]  In  this  case,  the  tight  property  is  judged  with  a 
He  leak  detector. 

Table  2 
thickness  (urn)  conductivity  tight  property 

3  X  ©  

5  A  ©  

10  A  ©  

20  O  ©  

30  ©  ©  

50  ©  ©  

100  ©  O 

200  ©  A 

400  ©  A 

600  ©  X 
©••excellent  O—good  A—  unstable  X—  no 

good 

[0276]  According  to  Table  2,  it  is  found  that  a  prefer- 
able  thickness  of  the  metallizing  layer  is  20  to  400  urn. 
[0277]  Next,  a  first  embodiment  of  a  process  for  man- 
ufacturing  the  high  pressure  discharge  lamp  is  de- 
scribed  with  Figs.  2B  and  4A. 
[0278]  First,  the  main  body  10  is  formed.  A  molded 
body  formed  as  such  is  dewaxed  and  calcined  to  obtain 
a  calcined  body.  Also,  an  alumina  powder  is  molded  to 
obtain  a  ring  shaped  plugging  member  11a.  Preferably, 
the  plugging  member  11a  obtained  as  such  is  dewaxed 
and  calcined  to  obtain  a  calcined  body. 
[0279]  Next,  the  calcined  body  of  the  plugging  mem- 
ber  lla  is  inserted  into  an  end  of  the  calcined  body  of  the 

30 



59 EP  0  926  700  A2 60 

main  body  1  0  to  set  it  to  a  certain  position,  and  the  main 
body  10  and  the  plugging  member  11a  are  calcined  to 
obtain  a  calcined  body  of  the  vessel  4. 
[0280]  Next,  the  first  composite  electrode  6a  formed 
as  described  later  is  inserted  into  the  opening  portion  of  s 
the  plugging  member  1  1  a  such  that  the  electrode  1  5a  is 
exposed  to  the  inner  space  of  the  vessel  4  and  one  end 
of  the  first  composite  electrode  6a  is  exposed  to  outside 
of  the  vessel  4,  and  co-firing  the  vessel  4  and  the  first 
composite  electrode  6a  into  an  integrated  body.  Then,  10 
the  second  composite  electrode  6b  is  inserted  into  the 
opening  portion  of  the  plugging  member  11b  such  that 
the  electrode  1  5b  is  exposed  to  the  inner  space  and  one 
end  of  the  second  composite  electrode  6b  is  exposed 
to  outside,  and  the  gap  between  the  current  conductor  15 
1  3b  and  the  vessel  is  tightly  sealed  with  the  frit  seal. 
[0281]  Next,  a  second  embodiment  of  a  process  for 
manufacturing  the  high  pressure  discharge  lamp  is  de- 
scribed  with  Fig.  8. 
[0282]  First,  the  main  body  10  is  formed.  A  molded  20 
body  formed  as  such  is  dewaxed  and  calcined  to  obtain 
a  calcined  body.  Also,  an  alumina  powder  is  molded  to 
obtain  a  ring  shaped  plugging  member  1  1  c  and  the  cap- 
illary  1  6c.  Preferably,  the  plugging  member  1  1  c  and  the 
capillary  16c  obtained  as  such  are  dewaxed  and  cal-  25 
cined  to  obtain  calcined  bodies. 
[0283]  Next,  the  calcined  body  of  the  plugging  mem- 
ber  11c  is  inserted  into  an  end  of  the  calcined  body  of 
the  main  body  10  to  set  it  to  a  certain  position,  the  cal- 
cined  body  of  the  capillary  1  6c  is  inserted  into  an  open-  30 
ing  portion  of  the  plugging  member  1  1  c  to  set  it  to  a  cer- 
tain  potion,  and  the  main  body  1  0,  the  plugging  member 
11c  and  the  capillary  16c  are  calcined  to  obtain  a  cal- 
cined  body  of  the  vessel  4. 
[0284]  Next,  the  composite  electrode  6c  is  inserted  in-  35 
to  the  opening  portion  of  the  capillary  1  6c  such  that  the 
electrode  15c  is  exposed  to  the  inner  space  and  one 
end  of  the  composite  electrode  6c  is  exposed  to  outside, 
and  the  gap  between  the  current  conductor  1  3c  and  the 
vessel  is  tightly  sealed  with  the  molybdenum  layer  and  40 
the  layer  of  the  mixture  of  the  molybdenum  and  the  alu- 
mina. 
[0285]  The  process  for  manufacturing  the  composite 
electrode  will  be  described  with  Figs.  12Ato  12D. 
[0286]  In  a  flow  chart  in  Fig.  12A,  first,  an  alumina  45 
powder  is  mullited  and  press  molded  to  obtain  a  molded 
body,  and  then,  the  molded  body  is  cut  and  processed. 
In  this  case,  the  process  is  mainly  outer  peripheral  proc- 
ess  (centerless,  etc),  and  the  cutting  can  be  done  in  ad- 
vance  of  the  processing  or  the  processing  can  be  done  so 
in  advance  of  the  cutting.  Then  a  binder  is  removed  from 
the  molded  body,  and  the  body  is  calcined  by  request. 
[0287]  Next,  the  calcined  body  is  applied  with  a  paste 
of  the  alumina  powder  and  the  molybdenum  powder, 
and  the  body  formed  as  such  is  fired  or  calcined.  55 
[0288]  Next,  the  calcined  body  is  applied  with  a  paste 
of  the  molybdenum  powder,  the  body  formed  as  such 
and  the  electrode  made  of  the  tungsten  are  assembled 

into  one  body,  and  the  body  is  fired. 
[0289]  Also,  the  composite  electrode  according  to  the 
invention  can  be  manufactured  in  accordance  with  a 
flow  chart  shown  in  Fig.  12B. 
[0290]  In  this  case,  the  cutting  and  processing  proc- 
ess  is  done  after  the  firing  or  calcining  process,  the  mull- 
ing  of  the  molybdenum  powder  is  used  by  required  in 
the  paste  applying  and  assembling  of  the  tungsten  elec- 
trode  process. 
[0291]  Also,  the  composite  electrode  according  to  the 
invention  can  be  manufactured  in  accordance  with  a 
flow  chart  shown  in  Fig.  12C. 
[0292]  In  this  case,  after  the  cutting  process,  the  ex- 
trusion  process  follows.  After  the  firing  or  calcining  proc- 
ess,  the  processing  process  follows. 
[0293]  Fig.  1  3  is  a  view  for  describing  comparison  of 
a  prior  high  pressure  discharge  lamp  and  a  high  pres- 
sure  discharge  lamp  according  to  the  invention. 
[0294]  For  comparing  the  prior  high  pressure  dis- 
charge  lamp  with  the  high  pressure  discharge  lamp  ac- 
cording  to  the  invention,  a  capillary  21  coated  with  the 
metallizing  layer  over  a  surface  thereof  is  inserted  into 
an  opening  portion  of  a  tubular  member  20,  and  the  tu- 
bular  member  20  and  the  capillary  21  are  co-fired  into 
an  integrated  body. 
[0295]  The  following  member  are  used  as  the  capil- 
lary  21. 

i)  A  body  having  a  tubular  member  made  of  the  alu- 
mina  coated  by  a  mixture  of  60  vol.%  of  the  tungsten 
and  40  vol.%  of  the  alumina  (hereinafter,  called 
"capillary  i"). 
ii)  A  body  having  a  tubular  member  made  of  the  alu- 
mina  coated  by  a  mixture  of  50  vol.%  of  the  molyb- 
denum  and  50  vol.%  of  the  alumina  with  a  thickness 
of  30  urn  (hereinafter,  called  "capillary  ii")  . 
iii)  A  body  having  a  tubular  member  made  of  the 
alumina  coated  by  a  mixture  of  50  vol.%  of  the  mo- 
lybdenum  and  50  vol.%  of  the  alumina  with  a  thick- 
ness  of  50  urn  (hereinafter,  called  "capillary  iii"). 
iv)  A  body  having  a  tubular  member  made  of  the 
alumina  coated  by  a  mixture  of  80  vol.%  of  the  mo- 
lybdenum  and  20  vol.%  of  the  alumina  with  a  thick- 
ness  of  50  urn  (hereinafter,  called  "capillary  iv"). 
v)  A  body  having  a  tubular  member  made  of  the  alu- 
mina  coated  by  a  mixture  of  20  vol.%  of  the  molyb- 
denum  and  80  vol.%  of  the  alumina  with  a  thickness 
of  30  urn  (hereinafter,  called  "capillary  v"). 

[0296]  Figs.  1  4A  to  1  4E  are  photomicrographs  for  de- 
scribing  comparison  of  a  prior  high  pressure  discharge 
lamp  and  a  high  pressure  discharge  lamp  according  to 
the  invention.  The  photomicrographs  show  a  portion  X 
in  Fig.  13A. 
[0297]  Fig.  14A  shows  that  the  capillary  i  and  the  tu- 
bular  member  20  are  co-fired  into  an  integrated  body. 
Judging  from  this,  it  is  found  that  a  joining  structure  be- 
tween  the  capillary  i  and  the  tubular  member  20  is  no 

31 



61 EP  0  926  700  A2 62 

good. 
[0298]  Fig.  1  4B  shows  that  the  capillary  ii  and  the  tu- 
bular  member  20  are  co-fired  into  an  integrated  body. 
Judging  from  this,  it  is  found  that  a  joining  structure  be- 
tween  the  capillary  ii  and  the  tubular  member  20  is  good. 
[0299]  Fig.  1  4C  shows  that  the  capillary  iii  and  the  tu- 
bular  member  20  are  co-fired  into  an  integrated  body. 
Judging  from  this,  it  is  found  that  a  joining  structure  be- 
tween  the  capillary  iii  and  the  tubular  member  20  is 
good. 
[0300]  Fig.  1  4D  shows  that  the  capillary  iv  and  the  tu- 
bular  member  20  are  co-fired  into  an  integrated  body. 
Judging  from  this,  it  is  found  that  a  joining  structure  be- 
tween  the  capillary  iv  and  the  tubular  member  20  is  no 
good. 
[0301]  Fig.  14E  shows  that  the  capillary  v  and  the  tu- 
bular  member  20  are  co-fired  into  an  integrated  body. 
Judging  from  this,  it  is  found  that  the  metallizing  layer  is 
discontinuous. 
[0302]  The  present  invention  is  not  limited  to  above 
embodiments,  other  modifications  will  be  apparent  by 
those  skilled  in  the  art. 
[0303]  For  example,  as  the  non-conductive  material 
composing  the  vessel  and  the  cylindrical  member,  the 
another  non-conductive  material  than  the  alumina  (e.g. 
cermet)  is  used. 
[0304]  Also,  in  above  embodiments,  although  the 
metallizing  layer  is  formed  with  the  mixture  of  the  mo- 
lybdenum  and  the  alumina,  the  metal  of  the  mixture  may 
contain  not  less  than  50  vol.%  of  the  molybdenum  and 
the  non-conductive  material  of  the  mixture  may  contain 
not  less  than  50  vol.%  of  a  material  which  is  the  same 
as  that  forming  the  vessel  (in  above  embodiment,  alu- 
mina). 
[0305]  Also,  in  the  first  embodiment,  when  the  gap  be- 
tween  the  second  composite  electrode  and  the  vessel 
is  tightly  sealed,  instead  of  using  the  frit  seal,  the  gap 
may  be  tightly  sealed  with  a  layer  made  of  the  molybde- 
num  or  a  layer  made  of  the  molybdenum  and  the  alumi- 
na. 
[0306]  Also,  in  above  embodiment,  when  the  compos- 
ite  electrode  and  the  vessel  are  co-fired  into  an  integrat- 
ed  body,  the  main  body  and  the  plugging  member  are 
calcined  with  the  plugging  member  inserted  into  the  end 
of  the  main  body,  a  calcined  body  obtained  as  such  is 
fired  with  the  composite  electrode  inserted  into  an  open- 
ing  portion  of  the  calcined  body.  However,  the  plugging 
member  and  the  composite  electrode  are  calcined  with 
the  composite  electrode  inserted  into  an  opening  of  the 
plugging  member,  a  calcined  body  obtained  as  such  and 
the  main  body  are  fired  with  the  calcined  body  inserted 
into  the  end  of  the  main  body. 
[0307]  Also,  for  manufacturing  the  composite  elec- 
trode,  a  magnesium  oxide  may  be  added  to  the  alumina 
powder. 

Claims 

1  .  A  high  pressure  discharge  lamp  comprising:  a  ves- 
sel  made  of  a  non-conductive  material  which  forms 

5  an  inner  space  filled  with  ionizable  light-emitting 
material  and  a  starting  gas,  and  has  opening  por- 
tions  at  both  ends  thereof;  and  a  composite  elec- 
trode  having  a  substantially  cylindrical  current  con- 
ductor  with  a  diameter  which  is  substantially  same 

10  as  a  diameter  of  the  opening  portion  at  one  end  of 
the  vessel,  and  an  electrode  electrically  connected 
to  the  current  conductor; 

15 

20 

25 

30 

said  current  conductor  of  the  composite  elec- 
trode  being  formed  by  a  substantially  cylindrical 
member  coated  with  a  mixture  of  a  metal  and 
a  non-conductive  material  on  at  least  a  tubular 
surface  thereof; 
said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum, 
and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  volumetric  percent- 
age  of  a  material  which  is  the  same  as  that 
forming  said  vessel; 
said  vessel  and  said  composite  electrode  hav- 
ing  been  subjected  to  a  co-firing  into  an  inte- 
grated  body,  with  the  composite  electrode  in- 
serted  into  the  opening  portion  at  one  end  of 
the  vessel  so  that  the  electrode  is  exposed  to 
the  inner  space  with  one  end  of  the  composite 
electrode  is  exposed  to  outside  of  the  vessel. 

2.  The  discharge  lamp  according  to  claim  1,  wherein 
it  further  comprises  another  composite  electrode 

35  having  a  substantially  cylindrical  current  conductor 
with  a  diameter  which  is  smaller  than  a  diameter  of 
the  opening  portion  at  the  other  end  of  the  vessel, 
and  an  electrode  electrically  connected  to  the  cur- 
rent  conductor; 

40 
said  current  conductor  of  another  composite 
electrode  being  formed  by  a  substantially  cylin- 
drical  member  coated  with  a  mixture  of  a  metal 
and  a  non-conductive  material  on  at  least  a  tu- 

45  bular  surface  thereof; 
said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum, 
and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  volumetric  percent- 

so  age  of  a  material  which  is  the  same  as  that 
forming  said  vessel; 
said  current  conductor  of  another  composite 
electrode  and  said  vessel  being  so  arranged 
relative  to  each  other  as  to  leave  a  gap  there- 

55  between,  with  the  composite  electrode  inserted 
into  the  opening  portion  at  one  end  of  the  vessel 
so  that  the  electrode  is  exposed  to  the  inner 
space  and  one  end  of  the  composite  electrode 

32 
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is  exposed  to  outside  of  the  vessel,  said  gap 
being  tightly  sealed  with  a  metallic  layer  or  a 
layer  made  of  a  mixture  of  a  metal  and  a  mate- 
rial  which  is  the  same  as  that  forming  said  ves- 
sel.  5 

3.  The  discharge  lamp  according  to  claim  1  or  2, 
wherein  one  or  more  current  conductors  are  formed 
by  a  cylindrical  member  coated  with  a  mixture  of  a 
metal  and  a  non-conductive  material  on  at  least  a  10 
tubular  surface  thereof,  respectively; 

one  or  more  electrodes  are  jointed  by  welding 
or  metallizing  at  the  bottom  or  the  side  of  respective 
current  conductors  exposed  to  inside  of  the  vessel. 

15 
4.  The  discharge  lamp  according  to  claim  1  or  2, 

wherein  one  or  more  composites  have  a  substan- 
tially  cylindrical  current  conductor  with  a  bottom  in- 
clined  to  an  axis  thereof  and  exposed  to  inside  of 
the  vessel,  and  an  electrode  jointed  by  welding  or  20 
metallizing  at  the  bottom  of  the  current  conductor 
exposed  to  inside  of  the  vessel,  respectively; 

each  of  said  current  conductor  is  formed  by  a 
substantially  cylindrical  member  coated  with  a  mix- 
ture  of  a  metal  and  a  non-conductive  material  on  at  25 
least  a  tubular  surface  thereof. 

5.  The  discharge  lamp  according  to  claim  1  or  2, 
wherein  one  or  more  composites  have  a  cylindrical 
current  conductor,  and  an  electrode  jointed  by  weld-  30 
ing  or  metallizing  at  the  side  of  the  cu  rrent  conductor 
exposed  to  inside  of  the  vessel,  respectively; 

each  of  said  current  conductors  is  formed  by  a 
cylindrical  member  coated  with  a  mixture  of  a  35 
metal  and  a  non-conductive  material  on  at  least 
a  tubular  surface  thereof; 
the  axis  of  the  electrode  substantially  corre- 
sponds  to  that  of  an  electrode  to  be  opposite  to 
the  electrode.  40 

6.  The  discharge  lamp,  according  to  any  one  of  claims 
1  to  5,  wherein  at  least  one  end  of  each  of  the  cur- 
rent  conductors  exposed  to  inside  of  the  vessel  is 
rounded,  one  or  more  electrodes  are  jointed  by  met-  45 
allizing  at  the  rounded  end,  respectively. 

7.  The  discharge  lamp,  according  to  any  one  of  claims 
1  to  5,  wherein  one  or  more  electrode  is  jointed  by 
welding  or  metallizing  at  the  bottom  or  the  side  of  so 
the  current  conductor  exposed  to  inside  of  the  ves- 
sel,  respectively;  a  metal  or  a  mixture  of  a  metal  and 
a  non-conductive  material  having  a  higher  melting 
point  and/or  a  higher  corrosion  resistance  than  a 
metal  or  mixture  of  a  metal  and  a  non-conductive  55 
material  jointing  each  of  the  electrodes  and  each  of 
the  current  conductors,  is  coated  on  the  joint  portion 
between  each  of  the  electrodes  and  each  of  the  cur- 

rent  conductor,  as  well  as  the  proximity  thereof. 

8.  The  discharge  lamp,  according  to  any  one  of  claims 
1  to  5,  wherein  at  least  one  end  of  each  of  the  cur- 
rent  conductors  exposed  to  inside  of  the  vessel  is 
rounded,  one  or  more  electrodes  are  jointed  by  met- 
allizing  at  the  rounded  end,  respectively; 

a  metal  or  a  mixture  of  a  metal  and  a  non-con- 
ductive  material  having  a  higher  melting  point  and/ 
or  a  higher  corrosion  resistance  than  a  metal  or  mix- 
ture  of  a  metal  and  a  non-conductive  material  joint- 
ing  each  of  the  electrodes  and  each  of  the  current 
conductors,  is  coated  on  the  joint  portion  between 
each  of  the  electrodes  and  each  of  the  current  con- 
ductor,  as  well  as  the  proximity  thereof. 

9.  A  high  pressure  discharge  lamp  comprising:  a  ves- 
sel  made  of  a  non-conductive  material  which  forms 
an  inner  space  filled  with  an  ionizable  light-emitting 
material  and  a  starting  gas,  and  has  opening  por- 
tions  at  both  ends  thereof  and  a  metal  or  a  mixture 
of  a  metal  and  a  non-conductive  material  coated  at 
the  proximity  of  at  least  one  opening  portion;  an 
electrode  jointed  by  metallizing  at  the  proximity  of 
the  opening  portion  so  as  to  expose  to  the  inner 
space;  and  a  plug  made  of  a  non-conductive  mate- 
rial  with  a  diameter  which  is  substantially  same  as 
a  diameter  of  one  opening  portion; 

said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum, 
and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  volumetric  percent- 
age  of  a  material  which  is  the  same  as  that 
forming  said  vessel; 
said  vessel  and  said  plug  having  been  subject- 
ed  to  a  co-firing  into  an  integrated  body,  with 
the  plug  inserted  into  the  at  least  one  opening 
portion. 

10.  A  high  pressure  discharge  lamp  comprising:  a  ves- 
sel  made  of  a  non-conductive  material  which  forms 
an  inner  space  filled  with  an  ionizable  light-emitting 
material  and  a  starting  gas,  and  has  opening  por- 
tions  at  both  ends  thereof  and  a  metal  or  a  mixture 
of  a  metal  and  a  non-conductive  material  coated  at 
the  proximity  of  at  least  one  opening  portion;  an 
electrode  jointed  by  metallizing  at  the  proximity  of 
the  opening  portion  so  as  to  expose  to  the  inner 
space;  and  a  plug  made  of  a  non-conductive  mate- 
rial  with  a  diameter  which  is  smaller  than  a  diameter 
of  one  opening  portion; 

said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum, 
and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  volumetric  percent- 
age  of  a  metal  which  is  the  same  as  that  forming 
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said  vessel; 
said  plug  and  said  vessel  being  so  arranged  rel- 
ative  to  each  other  as  to  leave  a  gap  therebe- 
tween,  with  the  plug  inserted  into  the  opening 
portion  coated  with  the  mixture,  said  gap  being  s 
tightly  sealed  with  metallic  layer  or  a  layer  made 
of  a  mixture  of  a  metal  and  a  material  which  is 
the  same  as  that  forming  said  vessel. 

11.  The  discharge  lamp  according  to  claim  9  or  10,  10 
wherein  the  electrode  is  jointed  by  welding  or  met- 
allizing  at  the  bottom  or  the  side  of  the  plug  exposed 
to  inside  of  the  vessel,  a  metal  or  a  mixture  of  a  met- 
al  and  a  non-conductive  material  having  a  higher 
melting  point  and/or  a  higher  corrosion  resistance  15 
than  a  metal  or  a  mixture  of  a  metal  and  a  non-con- 
ductive  material  jointing  the  electrode  and  the  plug, 
is  coated  on  the  joint  portion  between  the  electrode 
and  the  current  conductor,  as  well  as  the  proximity 
thereof.  20 

12.  A  high  pressure  discharge  lamp  comprising:  a  ves- 
sel  made  of  a  non-conductive  material  which  forms 
an  inner  space  filled  with  an  ionizable  light-emitting 
material  and  a  starting  gas,  and  has  opening  por-  25 
tions  at  both  ends  thereof;  and  a  composite  elec- 
trode  having  a  substantially  cylindrical  current  con- 
ductor  with  a  diameter  which  is  smaller  than  a  di- 
ameter  of  the  opening  portion  at  one  end  of  the  ves- 
sel,  and  an  electrode  electrically  connected  to  the  30 
current  conductor; 

said  current  conductor  of  the  composite  elec- 
trode  being  formed  by  a  substantially  cylindrical 
member  coated  with  a  mixture  of  a  metal  and  35 
a  non-conductive  material  on  at  least  a  tubular 
surface  thereof; 
said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum, 
and  said  non-conductive  material  of  the  mixture  40 
containing  not  less  than  50  volumetric  percent- 
age  of  a  material  which  is  same  as  that  forming 
said  vessel; 
said  current  conductor  and  said  vessel  being 
so  arranged  relative  to  each  other  as  to  leave  45 
a  gap  therebetween,  with  the  composite  elec- 
trode  inserted  into  the  opening  portion  at  one 
end  of  the  vessel  so  that  the  electrode  is  ex- 
posed  to  the  inner  space  and  one  end  of  the 
composite  electrode  is  exposed  to  outside  of  so 
the  vessel,  said  gap  being  tightly  sealed  with  a 
metallic  layer  or  a  layer  made  of  a  mixture  of  a 
metal  and  a  material  which  is  the  same  as  that 
forming  said  vessel. 

55 
13.  A  composite  electrode  for  a  high  pressure  dis- 

charge  lamp  having:  a  current  conductor  which 
forms  a  cylindrical  member  made  of  a  non-conduc- 
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tive  material  coated  with  a  mixture  of  a  metal  and  a 
non-conductive  material  on  at  least  a  tubular  sur- 
face  thereof;  and  an  electrode  jointed  by  welding  or 
metallizing  at  the  bottom  or  the  side  of  the  current 
conductor; 

said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum,  and 
said  non-conductive  material  of  the  mixture  contain- 
ing  not  less  than  50  volumetric  percentage  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  cylin- 
drical  member. 

14.  A  composite  electrode  for  a  high  pressure  dis- 
charge  lamp  having:  a  current  conductor  which 
forms  a  substantially  cylindrical  member  made  of 
non-conductive  material  coated  with  a  mixture  of  a 
metal  and  a  non-conductive  material  on  at  least  a 
tubular  surface  thereof,  and  has  a  bottom  inclined 
to  an  axis  thereof;  and  an  electrode  jointed  by  weld- 
ing  or  metallizing  at  the  inclined  bottom; 

said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum,  and 
said  non-conductive  material  of  the  mixture  contain- 
ing  not  less  than  50  volumetric  percentage  of  a  ma- 
terial  which  is  the  same  as  that  forming  said  sub- 
stantially  cylindrical  member. 

15.  A  composite  electrode  for  a  high  pressure  dis- 
charge  lamp  having:  a  current  conductor  which 
forms  a  cylindrical  member  made  of  a  non-conduc- 
tive  material  coated  with  a  mixture  of  a  metal  and  a 
non-conductive  material  on  at  least  a  tubular  sur- 
face  thereof;  and  an  electrode  jointed  by  welding  or 
metallizing  at  the  side  of  the  current  conductor; 

an  axis  of  the  electrode  substantially  corre- 
sponding  to  that  of  an  electrode  to  be  opposite 
to  the  electrode; 
said  metal  of  the  mixture  containing  not  less 
than  50  volumetric  percentage  of  molybdenum, 
and  said  non-conductive  material  of  the  mixture 
containing  not  less  than  50  volumetric  percent- 
age  of  a  material  which  is  the  same  as  that 
forming  said  cylindrical  member. 

16.  The  composite  electrode  according  to  claim  13  or 
1  4,  wherein  at  least  one  end  of  the  current  conduc- 
tor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end. 

17.  The  composite  electrode  according  to  any  one  of 
claims  1  3  to  1  5,  wherein  the  electrode  is  jointed  by 
welding  or  metallizing  at  the  bottom  or  the  side  of 
the  current  conductor;  a  metal  or  a  mixture  of  a  met- 
al  and  a  non-conductive  material  having  a  higher 
melting  point  and/or  a  higher  corrosion  resistance 
than  a  metal  or  a  mixture  of  a  metal  and  a  non-con- 
ductive  material  jointing  the  electrode  and  the  cur- 
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rent  conductor,  is  coated  on  the  jointed  portion  be- 
tween  the  electrode  and  the  current  conductor,  as 
well  as  the  proximity  thereof. 

18.  The  composite  electrode  according  to  claim  13  or  s 
1  4,  wherein  at  least  one  end  of  the  current  conduc- 
tor  is  rounded,  the  electrode  is  jointed  by  metallizing 
at  the  rounded  end;  a  metal  or  a  mixture  of  a  metal 
and  a  non-conductive  material  having  a  higher  melt- 
ing  point  and/or  a  higher  corrosion  resistance  than  10 
a  metal  or  a  mixture  of  a  metal  and  a  non  -conductive 
material  jointing  the  electrode  and  the  current  con- 
ductor,  is  coated  on  the  jointed  portion  between  the 
electrode  and  the  current  conductor,  as  well  as  the 
proximity  thereof.  15 
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