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©  High-pressure  gas  discharge  lamp. 

00 

©  The  high  pressure  discharge  lamp  comprises  a 
sealed  lamp  vessel  (1)  having  a  quartz  glass  wall  (2) 
enclosing  a  discharge  space  (3).  Metal  foils  (4)  are 
embedded  in  the  wall,  connected  to  electrode  rods 
(6)  have  a  circumferential  coating  (7)  of  quartz  glass 
at  least  adjacent  the  metal  foil.  The  coating  has  a 
firm  adherence  to  the  rod.  It  may  comprise  in  its 
boundary  (7')  adjoining  the  rod/coating  interface  an 
addition,  e.g.  selected  from  a  group  comprising 
thorium,  yttrium,  hafnium.  Alternatively,  rhenium  may 
be  present  at  the  surface  of  the  rod,  giving  an 
interlocking  configuration  of  the  rod  and  its  coating. 
Due  to  a  strong  adherence  of  the  quartz  glass  to  the 
rod  upon  completing  a  seal,  and  due  to  large  differ- 
ences  in  expansion  coefficients,  the  coating  is  torn 
off  from  the  wall  so  as  to  be  mechanically  loose  from 
the  wall.  The  coating  prevents  premature  failure  of 
the  lamp  caused  by  leakage. 
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The  invention  relates  to  a  high-pressure  gas 
discharge  lamp  comprising: 

a  lamp  vessel  which  is  closed  in  a  vacuumtight 
manner  and  which  has  a  quartz  glas  wall  enclosing 
a  discharge  space; 

metal  foils  embedded  in  the  wall  of  the  lamp 
vessel  and  each  connected  to  a  respective  external 
current  conductor; 

tungsten  electrode  rods  which  may  have  an 
additive,  are  connected  each  to  a  respective  one  of 
said  metal  foils,  and  project  from  the  wall  of  the 
lamp  vessel  into  the  discharge  space; 

an  ionizable  filling  in  the  discharge  space. 
Such  a  high-pressure  gas  discharge  lamp  is 

known  from  US  4  594  529.  The  known  lamp  is 
suitable  for  use  as  a  vehicle  headlamp  and  has 
electrode  rods  which  may  or  may  not  have  an 
enveloping  winding  at  their  ends  and  which  may  be 
made  of,  for  example,  thoriated  tungsten. 

High  requirements  are  imposed  on  the  speed 
with  which  the  lamp,  after  it  has  been  energized, 
provides  a  major  fraction  of  the  luminous  flux  which 
it  provides  during  stable  operation.  It  is  also  neces- 
sary  for  the  lamp  to  be  capable  of  being  ignited 
while  it  is  still  hot  owing  to  a  previous  operating 
period.  The  lamp  is  ignited  at  a  voltage  of  several 
kV  and  several  kHz  in  order  to  comply  with  these 
requirements. 

It  was  found  that  the  known  lamp  has  only  a 
short  life  when  it  is  frequently  switched  on  and 
switched  off  again  after  a  short  operating  period. 
The  lamp  vessel  is  then  found  to  have  become 
leaky,  owing  to  which  filing  components  have  es- 
caped  and  the  lamp  no  longer  ignites,  or  the  lamp 
vessel  is  then  cracked. 

In  the  manufacture  of  the  known  lamp,  a  seal  is 
made  in  which  one  or  several  said  metal  foils  are 
enclosed  in  the  wall.  During  this,  the  quartz  glass  is 
softened  at  the  area  where  this  seal  is  to  be 
created  in  the  presence  of  the  metal  foil,  the  exter- 
nal  current  conductor  and  the  electrode  rod.  After 
this  the  lamp,  or  the  lamp-to-be,  cools  down. 
Owing  to  its  comparatively  high  coeeficient  of  lin- 
ear  thermal  expansion  (approximately  45  *  10-7 
K_1),  the  electrode  rod  then  contracts  more  strong- 
ly  than  does  the  quartz  glass,  glass  having  a  Si02 
content  of  at  least  98%  by  weight  (approximately  6 
x  10-7  K_1)  in  which  it  is  embedded.  This  creates 
a  capillary  space  around  the  said  rod.  No  such 
capillary  space  is  created  around  the  metal  foil, 
often  a  molybdenum  foil,  because  of  the  foil  shape. 

When  the  known  lamp  is  ignited,  the  tempera- 
ture  of  the  electrode  rods  rises  steeply  owing  to 
the  high  current  flowing  through  them  and  owing  to 
heat  transfer  from  the  discharge.  The  quartz  glass 
does  not  instantaneously  follow  this  temperature 
rise.  Owing  to  their  higher  temperature  and  their 
higher  coefficient  of  expansion,  the  rods  will  come 

into  contact  with  the  quartz  glass  and  exert  pres- 
sure  on  it.  It  was  found  that  damage,  such  as 
microcracks  occurs,  in  the  quartz  glass  during  this, 
which  microcracks  may  increase  in  number  and 

5  size  during  subsequent  ignition  periods  and  lead  to 
lamp  leaks. 

A  possibility  of  avoiding  these  effects  consists 
in  the  creation  of  a  comparatively  wide  space  ar- 
ound  the  electrode  rods,  so  that  it  is  prevented  that 

io  the  glass  of  the  wall  touches  the  rods  during  the 
manufacture  of  the  seal.  This  possibility,  however, 
is  not  always  feasible  in  practice,  because  a  space 
of  comparatively  low  temperature  arises  thereby 
during  operation,  in  which  space  filling  components 

75  of  low  volatility  may  accumulate  and  thus  may  no 
longer  take  part  in  the  discharge.  Lamps  having 
such  a  comparatively  wide,  but  restricted  space 
around  the  electrode  rods  are  disclosed  in  EP  0 
206  598-B1  . 

20  US  3  868  528-A  discloses  a  metal  halide  lamp 
in  which  current  supply  conductors  for  a  main  and 
for  a  auxiliary  electrode  are  enclosed  in  a  seal  of 
the  lamp  vessel  next  to  one  another.  Under  the 
influence  of  their  opposite  potentials  and  of  metal 

25  halide,  devitrification  of  the  seal  may  occur  in  this 
lamp.  To  prevent  this,  the  spaces  surrounding  the 
electrode  rods  in  this  lamp  are  filled  with  an  al- 
kaline  earth-aluminosilicate  glass  with  a  compara- 
tively  low  melting  point  and  with  a  linear  thermal 

30  coefficient  of  expansion  which  is  close  to  that  of 
tungsten. 
A  disadvantage  of  this  is  that  the  electrode  rod 
must  be  kept  above  the  metal  foil  while  the  seal  is 
being  made  in  order  to  allow  the  silicate  glass  to 

35  flow  into  the  space  around  the  rod  and  to  keep  it 
there.  It  is  not  possible  in  this  position  to  cool  a 
ionizable  filling  in  the  lamp  vessel  sufficiently.  This 
filling  must  be  provided  in  a  subsequent  step 
through  an  exhaust  tube,  after  which  the  exhaust 

40  tube  is  sealed.  An  exhaust  tube,  however,  inter- 
feres  with  the  beam  paths  of  generated  light. 

The  invention  has  for  its  object  to  provide  a 
high-pressure  gas  discharge  lamp  of  the  kind  men- 
tioned  in  the  opening  paragraph  which  is  of  a 

45  simple  construction  and  in  which  premature  failure 
is  counteracted. 

According  to  the  invention,  this  object  is 
achieved  in  that  in  the  wall  the  electrode  rods  have 
a  circumferential  coating  of  quartz  glass,  at  least 

50  adjacent  the  relevant  metal  foil,  which  coating  is 
mechanically  unconnected  with  the  quartz  glass  of 
the  wall. 

The  invention  is  based  on  the  recognition  that 
the  electrode  rods  must  be  given  a  greater  mass 

55  without  substantially  changing  their  electrical  char- 
acteristics  and  the  characteristics  of  the  discharge 
thereby.  The  quartz  glass  coating  of  the  electrode 
rods  increases  the  mass  of  the  rods  and  thus  their 
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heat  capacity,  the  energy  required  for  one  degree 
of  temperature  rise,  ad  also  increases  their  diam- 
eter  and  thus  their  heat  conductance.  On  the  other 
hand,  their  electrical  conductance  does  not  in- 
crease.  The  increased  mass  decelerates  the  tem- 
perature  rise  of  the  rods  during  lamp  ignition,  so 
that  the  surrounding  quartz  glass  of  the  wall  is 
given  an  opportunity  of  assuming  a  higher  tem- 
perature  and  expanding  owing  to  the  permanent 
contact  with  the  embedded  metal  foil,  partly  also  as 
a  result  of  the  heat  generated  in  this  foil  by  the 
current  passage. 

The  high-pressure  gas  discharge  lamp  accord- 
ing  to  the  invention  is  very  easy  to  manufacture. 

Manufacture  may  start,  for  example,  with  elec- 
trode  rods  which  have  an  additive,  e.g.  Th02,  at 
least  at  their  surfaces.  The  rods,  fastened  to  the 
metal  foil  with  the  external  current  conductor,  are 
enclosed  in  the  wall  of  the  lamp  vessel  in  that  the 
glass  of  the  lamp  vessel  under  manufacture  is 
locally  heated  and  brought  into  contact  with  the 
said  metal  parts.  Contraction  takes  place  upon 
cooling-down.  Strain  is  created  by  this  in  the  glass, 
which  causes  the  glass  to  crack,  whereby  the  cir- 
cumferential  quartz  glass  coating  of  the  rods  is 
obtained,  mechanically  unconnected  with  the  glass 
of  the  wall  owing  to  the  said  crack. 

The  crack  follows  a  path  which  has  such  a 
shape  that  strain  at  the  surface  of  the  coating  is  at 
a  minimum:  the  crack  starts  at  an  acute  angle  a  to 
the  rod  in  the  location  where  the  rod  loses  its 
contact  with  the  wall  adjacent  the  discharge  space, 
runs  on  in  a  substantially  cylindrical  shape  towards 
the  metal  foil  and  ends  there  at  an  acute  angle  to 
the  rod.  The  vacuumtight  seal  of  the  lamp  vessel  is 
present,  as  usual,  in  a  zone  between  the  ends  of 
the  metal  foil.  If  the  electrode  rod  should  continue 
to  outside  the  lamp  vessel,  and  accordingly  no 
embedded  metal  foil  were  connected  to  it,  the  lamp 
vessel  would  obviously  be  leaky  from  the  start. 

It  was  found  that  the  coatings  of  individual 
lamps  of  one  kind  may  have  varying  lengths  be- 
cause  the  rod  loses  its  contact  with  the  wall  in 
locations  which  vary  from  lamp  to  lamp  when  the 
seal  is  made.  This  may  be  due  to  small  variations 
in  the  temperature  of  the  quartz  glass  during  mak- 
ing  of  the  seal. 
When  the  seal  is  being  made,  the  wall  portions 
facing  towards  the  discharge  space  are  heated  as 
little  as  possible  so  as  to  avoid  deformation.  Ac- 
cordingly,  there  is  a  strong  temperature  gradient 
during  making  of  the  seal,  the  location  of  which 
may  be  subject  to  minor  variations. 
If  during  sealing  a  location  which  will  be  situated  in 
the  seal  in  an  individual  lamp  has  a  less  high 
temperature  than  would  otherwise  be  the  case,  the 
quartz  glass  in  that  location  is  comparatively  vis- 
cous  and  no  adhesion  to  the  rod  takes  place  in  that 

location.  The  glass  of  that  location  then  has  no 
contact  with  the  rod  upon  cooling  down. 
It  has  also  been  found,  however,  that  the  object  of 
the  invention  is  achieved  in  spite  of  variations  in 

5  the  length  of  the  coating,  i.e.  of  the  longitudinal 
portion  of  the  electrode  rod  which  has  the  coating. 
In  a  zone  adjoining  the  metal  foil  adhering  to  the 
quartz  glass  for  achieving  a  vacuumtight  seal,  in 
fact,  this  coating  is  achieved  at  a  result  of  the  high 

io  temperature  and  the  close  contact  between  the 
quartz  glass  and  the  current  lead-through  in  that 
spot  during  sealing,  or  under  the  pressure  exerted 
by  the  pinching  blocks  on  the  electrode  rod  during 
making  of  a  pinched  seal. 

is  The  quartz  glass  of  the  coating  has  a  strong 
adhesion  to  the  electrode  rod  owing  to  the  additive 
present  at  least  at  the  surface  of  said  rod  and 
which  has  penetrated  into  the  layer  of  the  coating 
which  adjoins  the  interface  between  the  electrode 

20  rod  and  the  coating. 
In  addition  to  the  durability  of  the  lamp  and  its 

ease  of  manufacture,  the  lamp  has  the  advantage 
that  the  passage  which  has  arisen  owing  to  the 
crack  has  only  a  very  small  width,  smaller  than  the 

25  width  of  the  said  capillary  space. 
EP  0  330  268-A1  discloses  electrical  lamps 

which  are  closed  in  a  vacuumtight  manner  and  in 
which  a  tungsten  wire  does  run  directly  from  out- 
side  the  lamp  vessel  through  its  wall  into  the  inte- 

30  rior.  This  wire  accordingly  has  a  coating  of  quartz 
glass  to  which  the  wall,  however,  is  sealed  between 
the  coating's  ends,  so  that  the  coating  projects 
from  the  wall  both  inside  and  outside  the  lamp 
vessel.  The  coating  is  provided  separately  and 

35  ends  at  both  sides  at  an  acute  angle.  It  is  essential 
that  the  coating  comprises  an  additive,  such  as 
thorium,  in  a  layer  which  adjoins  the  metal/glass 
interface. 
It  may  nevertheless  be  advantageous,  as  it  is  in  the 

40  lamp  according  to  the  present  invention,  to  use  a 
conventional  current  lead-through  comprising  a  foil 
portion,  because  the  industrial  use  thereof  is  very 
familiar. 

If  the  additive  is  present  in  the  bulk  of  the 
45  electrode  rod,  according  to  the  cited  EP  Applica- 

tion,  such  as  in  the  case  of  a  rod  of  thoriated 
tungsten,  the  surface  of  the  rod  must  be  provided 
with  this  additive  in  order  to  achieve  that  the  quartz 
glass  will  adhere  to  the  rod.  For  this  purpose,  the 

50  rod  may  be  oxidized  first  and  the  tungsten  oxide 
may  be  removed  by  evaporation,  so  that  a  skin  is 
removed  from  the  rod.  The  additive  present  in  this 
skin,  however,  remains  behind  at  the  surface. 
Alternatively,  additives  may  be  provided  on  the 

55  surface  of  the  rod,  for  example,  in  the  form  of  a 
suspension,  according  to  the  cited  EP  Application. 
When  the  quartz  glass  coating  is  provided,  the 
additive  then  penetrates  the  coating  in  a  layer 

3 
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adjoining  the  metal/glass  interface,  thus  achieving 
adhesion  to  the  rod. 

According  to  the  cited  EP  Application,  additives 
which  may  be  used  are,  for  example,  thorium, 
hafnium,  chromium,  aluminium,  titanium,  tantalum, 
magnesium,  calcium,  strontium,  barium,  zirconium, 
lanthanum,  scandium,  lanthanides,  niobium,  boron, 
yttrium,  as  elements  or  in  the  form  of  oxides  or 
salts.  The  presence  of  the  added  element  in  the 
glass  of  the  coating  at  the  metal/coating  interface 
can  be  demonstrated  in  a  "Scanning  Electron  Mi- 
croscope"  by  means  of  "Energy  Dispersive  Analy- 
sis  by  X-rays"  or  "Wavelength  Energy  Dispersive 
Analysis  by  X-rays". 

Alternatively,  the  process  may  start  with  elec- 
trode  rods  which  contain  rhenium  at  least  at  their 
surfaces.  Rhenium  may  have  been  provided,  for 
example,  as  a  suspension  or  as  a  suspension  of  its 
oxide  or  of  a  salt.  When  an  oxide  or  salt  is  heated, 
for  example  to  2200  °  C,  the  compound  is  dissoci- 
ated  and  rhenium  remains  behind.  Alternatively, 
manufacture  may  start  with  tungsten/rhenium  wire, 
for  example,  comprising  one  to  several  %  by 
weight  of  rhenium,  and  rhenium  may  be  brought  to 
the  surface  in  that  the  wire  is  oxidized  and  tungsten 
oxide  is  evaporated. 

It  is  known  from  EP  0  410  511-A1  that  tungsten 
wire  with  rhenium  at  its  surface  has  a  strong  adhe- 
sion  to  a  quartz  glass  coating,  with  a  mechanically 
interlocking  configuration,  and  that  the  coated  wire 
can  be  directly  sealed  into  a  quartz  glass  lamp 
vessel  between  the  ends  of  its  coating.  No  rhenium 
could  be  demonstrated  in  the  quartz  glass  imme- 
diately  adjoining  the  metal/glass  interface. 

The  coating  of  the  electrode  rods  may  alter- 
natively  be  provided  in  a  separate  step  preceding 
the  manufacture  of  the  lamp,  for  example,  by 
means  of  a  quartz  glass  tube. 

The  high-pressure  gas  discharge  lamp  accord- 
ing  to  the  invention  may  be  used,  for  example,  as  a 
vehicle  headlamp,  or  in  an  optical  system  of  a 
different  kind.  For  this  purpose,  the  lamp  may  be 
fixed  in  a  lamp  cap,  and  may  or  may  not  be 
surrounded  by  an  outer  envelope.  A  lamp  cap  may 
or  may  not  be  integrated  with  a  reflector. 

The  metal  foils  may  be  embedded  next  to  one 
another  in  one  region  of  the  wall,  or  they  may  be 
embedded  in  regions  situated  at  a  distance  from 
one  another,  for  example,  opposite  one  another. 

Embodiments  of  the  high-pressure  gas  dis- 
charge  lamp  according  to  the  invention  are  shown 
in  the  drawing,  in  which 

Fig.  1  shows  a  lamp  in  side  elevation; 
Fig.  2  shows  a  detail  of  Fig.  1  on  an  enlarged 
scale;  and 
Figs.  3  and  4  show  the  lamp  of  Fig.  1  with  a 
lamp  cap  in  side  elevation. 

The  high-pressure  gas  discharge  lamp  in  the 
drawing  has  a  lamp  vessel  1  which  is  closed  in  a 
vacuumtight  manner  and  has  a  quartz  glass  wall  2 
enclosing  a  discharge  space  3.  Metal  foils  4  con- 

5  nected  to  respective  external  current  conductors  5 
are  embedded  in  the  lamp  vessel  wall. 
Tungsten  electrode  rods  6  are  each  connected  to  a 
respective  one  of  said  metal  foils,  in  the  Figure 
made  of  Mo  with  0.5%  Y2O3  by  weight,  and  project 

10  from  the  lamp  vessel  wall  into  the  discharge  space. 
As  ususal  the  metal  foils  have  feathered  edges.  An 
ionizable  filling  is  present  in  the  discharge  space. 

In  the  wall  2  at  least  near  the  relevant  metal 
foil,  the  electrode  rods  6  each  have  a  circumferen- 

15  tial  coating  7  of  quartz  glass,  which  is  mechanically 
unconnected  with  the  glass  of  the  wall  2. 

The  electrode  rods  6  comprise  an  additive 
which  is  present  at  least  in  a  layer  of  the  coating  7 
adjoining  the  interface  of  electrode  rod  6  and  the 

20  coating. 
The  additive  comprises  an  element  chosen 

from  the  group  consisting  of  thorium,  hafnium, 
chromium,  aluminium,  titanium,  tantalum,  magne- 
sium,  calcium,  strontium,  barium,  zirconium,  lan- 

25  thanum,  scandium,  lanthanides,  niobium,  boron, 
and  yttrium. 

The  electrode  rods  6  of  Figs.  1  and  2  comprise 
a  small  quantity  of  tungsten  crystal  growth  regulat- 
ing  means,  such  as  0.01%  by  weight  in  total  of  K, 

30  Al,  and  Si,  and  as  an  additive  1.5%  ThCfe  by 
weight  distributed  through  said  rods.  The  tungsten 
crystals  have  an  average  size  of  3  *  3  *  10  urn3.  A 
skin  was  removed  from  the  rods  6  in  that  the  latter 
were  oxidized  and  the  formed  oxides  were  re- 

35  moved,  whereby  ThCfe  was  brought  to  the  surface. 
The  rods  6,  which  are  connected  to  the  metal  foils 
4  with  connected  thereto  the  external  conductors  5, 
made  of  Mo  in  the  present  embodiment,  were 
partly  enclosed  in  the  lamp  vessel  wall  in  that  the 

40  quartz  glass  was  fused  to  them,  or  in  that  the 
quartz  glass  was  pinched  so  as  to  make  a  pinched 
seal. 

In  the  Figure,  the  lamp  vessel  is  surrounded  by 
an  outer  envelope  9  and  coupled  thereto.  The  lamp 

45  may  be  gripped  by  a  lamp  cap  at  a  metal  clamping 
sleeve  10. 

The  lamp  has  a  filling  of  mercury,  sodium 
iodide  and  scandium  iodide,  and  xenon,  for  exam- 
ple,  xenon  at  a  pressure  of  7  bar  at  room  tempera- 

50  ture,  and  consumes  a  power  of  35  W  during  opera- 
tion  at  rated  voltage. 

It  is  visible  in  Fig.  2  that  the  electrode  rod  6 
has  a  coating  7  inside  the  wall  2  of  the  lamp  vessel 
1  at  least  adjacent  to  the  metal  foil  4.  The  coating 

55  is  fully  circumferential  and  made  of  quartz  glass, 
the  glass  of  the  lamp  vessel  1.  The  coating  is 
substantially  cylindrical  in  shape  with  tapering  ends 
near  the  foil  4  and  at  the  area  where  the  rod  loses 

4 
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its  contact  with  the  glass.  As  a  result,  the  coating 
has  an  acute  edge  angle  a.  The  broken  line  7' 
indicates  that  layer  of  the  coating  7  which  adjoins 
the  electrode  rod/coating  interface.  It  is  noted  that 
the  lamp  vessel  wall  at  the  area  indicated  with  2'  is 
not  deformed  during  making  of  the  seal  because 
the  lamp  vessel  under  manufacture  had  already 
been  given  its  final  shape  in  that  location  before. 
No  close  circumferential  contact  between  the  rod 
and  the  glass  was  effected  in  this  location.  In  a 
zone  of  the  electrode  rod  having  a  length  of  at 
least  one  third  the  distance  between  the  foil  and 
the  location  referenced  2'  and  provided  with  a 
ridge,  the  temperature  of  the  quartz  glass  is  always 
sufficiently  high  for  achieving  close  contact,  and 
thus  adhesion,  during  lamp  manufacture. 
In  the  embodiment  shown,  the  electrode  rod  has  a 
thickness  of  250  urn  and  the  coating  has  a  layer 
thickness  of  approximately  40  urn.  It  can  be  seen 
that  the  coating  7  and  the  crack  surrounding  it  end 
at  the  weld  4'  between  the  rod  and  the  foil,  or  at 
the  foil.  The  seal  2  is  vacuumtight  in  a  zone  be- 
tween  the  external  current  conductor  and  the  elec- 
trode  rod  4. 

In  Fig.  3,  the  lamp  vessel  1  is  enclosed  in  a 
different  outer  envelope  9'  and  coupled  thereto. 
The  lamp  vessel  is  fixed  in  a  lamp  cap  8  of  the 
bayonet  type,  provided  with  a  central  pin  contact 
11  and  a  ring  contact  12  which  are  connected  to 
respective  electrode  rods  6,  the  ring  contact  via  a 
connection  conductor  13.  The  electrode  rods  have 
Y2O3  as  the  additive,  both  in  their  bulk,  3%  by 
weight,  and  in  the  glass  of  their  coatings. 

In  Fig.  4,  the  lamp  vessel  1  is  enclosed  in  a 
different  lamp  cap  8'  which  has  contacts  11'  and 
12'  at  cables  issuing  to  the  exterior.  The  electrode 
rods  6  comprise  HfCfe  as  the  additive  in  a  layer  of 
the  coating  which  adjoins  the  electrode  rod/coating 
interface.  A  ceramic  insulator  14  is  present  around 
the  connection  conductor  13. 

In  a  modified  version,  the  lamp  of  Fig.  4  has 
electrode  rods  of  tungsten  with  1%  rhenium  by 
weight  distributed  therein.  Rhenium  is  also  present 
at  the  surface,  whereby  a  strong  adhesion  between 
the  quartz  glass  coating  and  the  electrode  rods  is 
obtained  owing  to  the  interlocking  surface  struc- 
tures  of  the  rods  and  their  coatings. 

Claims 

1.  A  high-pressure  gas  discharge  lamp  compris- 
ing: 

a  lamp  vessel  (1)  which  is  closed  in  a 
vacuumtight  manner  and  which  has  a  quartz 
glas  wall  (2)  enclosing  a  discharge  space  (3); 

metal  foils  (4)  embedded  in  the  wall  of  the 
lamp  vessel  and  each  connected  to  a  respec- 
tive  external  current  conductor  (5); 

tungsten  electrode  rods  (6)  which  may 
have  an  additive,  are  connected  each  to  a 
respective  one  of  said  metal  foils,  and  project 
from  the  wall  of  the  lamp  vessel  into  the  dis- 

5  charge  space; 
an  ionizable  filing  in  the  discharge  space, 
characterized  in  that  in  the  wall  (2)  the 

electrode  rods  (6)  have  a  circumferential  coat- 
ing  (7)  of  quartz  glass,  at  least  adjacent  the 

10  relevant  metal  foil  (4),  which  coating  is  me- 
chanically  unconnected  with  the  quartz  glass  of 
the  wall  (2). 

2.  A  high-pressure  gas  discharge  lamp  as 
15  claimed  in  Claim  1,  characterized  in  that  the 

electrode  rods  (6)  comprise  an  additive  at  least 
in  a  layer  of  the  coating  (7)  which  adjoins  the 
interface  of  the  electrode  rod  (6)  and  the  coat- 
ing. 

20 
3.  A  high-pressure  gas  discharge  lamp  as 

claimed  in  Claim  1,  characterized  in  that  the 
additive  comprises  an  element  chosen  from 
the  group  consisting  of  thorium,  hafnium,  chro- 

25  mium,  aluminium,  titanium,  tantalum,  magne- 
sium,  calcium,  strontium,  barium,  zirconium, 
lanthanum,  scandium,  lanthanides,  niobium, 
boron,  and  yttrium. 

30  4.  A  high-pressure  gas  discharge  lamp  as 
claimed  in  Claim  1,  characterized  in  that  the 
electrode  rods  comprise  rhenium  at  least  at 
their  surface. 

35  5.  A  high-pressure  gas  discharge  lamp  as 
claimed  in  any  one  of  the  preceding  Claims, 
characterized  in  that  the  lamp  is  held  in  a  lamp 
cap  (8). 

40 
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