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©  High-pressure  discharge  lamp. 
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©  The  invention  relates  to  a  high-pressure  dis- 
charge  lamp  (2)  provided  with  an  outer  bulb  (30) 
which  encloses  a  discharge  vessel  (3)  with  an  inter- 
vening,  evacuated  space  (6).  The  lamp  is  provided 
with  an  ignition  circuit  (10)  which  comprises  a 

J0_ 

voltage-dependent  capacitor  (8).  According  to  the 
invention,  the  capacitor  is  mounted  in  the  outer  bulb 
between  current  supply  conductors  (40,  50)  and  re- 
mains  in  direct  electrical  contact  with  them  also  in 
the  operational  state  of  the  lamp. 
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The  invention  relates  to  a  high-pressure  dis- 
charge  lamp  provided  with  a  discharge  vessel 
which  is  enclosed  with  an  intervening  evacuated 
space  by  an  outer  bulb,  which  discharge  vessel  is 
provided  with  electrodes  between  which  a  dis- 
charge  extends  in  the  operational  state  of  the  lamp, 
each  electrode  being  connected  to  a  respective 
current  supply  conductor,  and  provided  with  an 
ignition  circuit  which  comprises  a  voltage-depen- 
dent  capacitor  which  is  mounted  in  the  evacuated 
space  enclosed  by  the  outer  bulb  between  the 
current  supply  conductors  with  which  it  is  in  direct 
electrical  contact  in  the  non-operational  state  of  the 
lamp. 

A  lamp  of  the  kind  mentioned  in  the  opening 
paragraph  is  known  from  EP-A-0343890.  In  the 
known  lamp,  which  is  suitable  for  operation  in  se- 
ries  with  a  stabilizer  ballast  on  an  AC  voltage 
supply  source,  the  capacitor  is  accommodated  in 
the  outer  bulb.  The  known  lamp  comprises  a  bi- 
metal  switch  in  the  direct  electrical  connection  be- 
tween  the  voltage-dependent  capacitor  and  the  cur- 
rent  supply  conductors.  Heat  generated  by  the 
lamp  after  ignition  then  ensures  that  the  bimetal 
switch  opens,  so  that  the  direct  electrical  connec- 
tion  is  broken  and  the  operation  of  the  ignition 
circuit  is  ended  in  this  way.  The  placement  of  the 
voltage-dependent  capacitor  in  an  evacuated  space 
has  the  advantage  that  the  risk  of  short-circuiting 
across  the  capacitor  is  non-existent  as  long  as  the 
space  is  evacuated.  This  is  in  contrast  to  the  case 
in  which  the  capacitor  is  mounted  in  the  lamp  cap, 
as  disclosed  in  USP  4780649. 

Placement  of  the  capacitor  in  the  outer  bulb  is 
also  attractive  because  of  a  comparatively  simple 
lamp  manufacturing  method,  inter  alia  owing  to  the 
availability  of  comparatively  much  space,  this  in 
contrast  to  the  lamp  cap.  A  disadvantage  of  the 
known  lamp  is  that  breaking  of  the  direct  electrical 
connection  by  means  of  the  bimetal  switch  involves 
a  risk  of  residual  charge  remaining  in  the  capacitor. 
This  leads  to  internal  degeneration  of  the  capacitor, 
resulting  in  breakdown  through  the  capacitor.  The 
comparatively  high  temperature  which  the  capacitor 
assumes  in  the  operational  state  of  the  lamp  plays 
a  detrimental  part  in  this. 

The  invention  has  for  its  object  inter  alia  to 
provide  a  measure  by  which  the  described  dis- 
advantage  is  counteracted,  while  a  comparatively 
simple  lamp  manufacturing  method  is  maintained. 

According  to  the  invention,  this  object  is  re- 
alized  in  that  a  lamp  of  the  kind  mentioned  in  the 
opening  paragraph  is  characterized  in  that  the 
voltage-dependent  capacitor  remains  in  direct  elec- 
trical  contact  with  the  current  supply  conductors 
also  in  the  operational  state  of  the  lamp. 

By  maintaining  the  direct  electrical  contact  in 
the  operational  state  of  the  lamp  it  is  achieved  that 

any  residual  charge  of  the  voltage-dependent  ca- 
pacitor  is  capable  of  flowing  away  through  the 
discharge  between  the  electrodes  and/or  through 
the  supply  source.  A  further  advantage  is  formed 

5  by  the  absence  of  the  bimetal  switch,  which  ren- 
ders  lamp  manufacture  simpler  and  more  reliable. 
Possible  problems  related  to  a  correct  adjustment 
of  the  bimetal  switch  are  also  eliminated. 

The  invention  also  advantageously  utilizes  the 
io  characteristic  of  the  voltage-dependent  capacitor, 

i.e.  that  the  voltage  dependence  of  the  capacitance 
value  changes  to  an  independence  of  the  voltage 
of  the  capacitance  value  above  a  transition  tem- 
perature.  This  transition  temperature  lies  at  ap- 

75  proximately  90  °C  in  usual  voltage-dependent  ca- 
pacitors.  The  disappearance  of  the  voltage  depen- 
dence  effectively  suppresses  the  generation  of 
pulses  in  the  starting  circuit.  The  level  of  the  ca- 
pacitance  value  at  temperatures  above  the  transi- 

20  tion  temperature  is  found  to  be  such  in  practice 
that  only  negligible  losses  occur. 

Another  possibility  for  preventing  a  residual 
charge  in  the  voltage-dependent  capacitor  is  shunt- 
ing  of  the  voltage-dependent  capacitor  with  an  oh- 

25  mic  impedance.  Although  this  is  in  itself  an  effec- 
tive  measure  to  counteract  the  disadvantage  pre- 
viously  described,  this  option  is  accompanied  by 
other,  serious  disadvantages,  among  which: 

-  increased  dissipation, 
30  -  use  of  an  additional  component,  and 

-  a  more  complicated  lamp  manufacture. 
The  use  of  an  additional  component  and  a  more 
complicated  lamp  manufacture  will  result  in  an  in- 
creased  cost  price  of  a  lamp  thus  equipped,  in 

35  which  connection  it  should  be  noted  that  the  shunt- 
ing  ohmic  impedance  must  be  resistant  to  com- 
paratively  high  temperatures  and  must  also  have  a 
comparatively  high  breakdown  resistance.  This  in 
itself  will  lead  to  a  comparatively  high  cost  price  of 

40  such  an  additional  component. 
A  further  improvement  is  possible  in  that  the 

ignition  circuit  is  also  provided  with  a  fuse.  It  is 
achieved  by  this  that,  even  under  unfavourable 
conditions  such  as  a  short-circuit  in  the  capacitor, 

45  an  overload  on  the  stabilizer  ballast  owing  to  ex- 
cessive  currents  is  prevented  by  melting  of  the 
fuse. 

The  lamp  according  to  the  invention  is  particu- 
larly  suitable  as  a  replacement  of  a  high-pressure 

50  mercury  lamp.  To  improve  the  ignition  characteris- 
tic  of  the  lamp,  the  discharge  vessel  may  be  pro- 
vided  with  an  external  ignition  antenna  which  rests 
substantially  against  the  discharge  vessel  at  least 
in  the  non-operational  state  of  the  lamp. 

55  This  and  other  aspects  of  the  invention  will  be 
explained  and  described  in  more  detail  with  refer- 
ence  to  a  drawing  of  an  embodiment,  in  which 

Fig.  1  is  an  elevation  of  a  lamp,  and 
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Fig.  2  is  a  diagram  of  a  circuit  formed  by  the 
lamp  of  Fig.  1  together  with  a  stabilizer  ballast. 

Fig.  1  shows  a  lamp  2  according  to  the  inven- 
tion  provided  with  a  discharge  vessel  3  which  is 
enclosed  with  an  intervening,  evacuated  space  6 
by  an  outer  bulb  30,  which  outer  bulb  is  fitted  with 
a  lamp  cap  31  ,  and  provided  with  an  ignition  circuit 
10  in  which  a  voltage-dependent  capacitor  8  is 
included.  The  voltage-dependent  capacitor  8  is 
mounted  in  the  evacuated  space  6  enclosed  by  the 
outer  bulb  30.  The  discharge  vessel  3  is  provided 
with  electrodes  4  and  5,  between  which  a  dis- 
charge  extends  in  the  operational  state  of  the  lamp. 
Each  electrode  4,  5  is  connected  to  a  respective 
rigid  current  supply  conductor  40,  50.  Current  sup- 
ply  conductor  40  is  connected  to  a  lamp  connec- 
tion  point  C  of  lamp  cap  31.  Similarly,  current 
supply  conductor  50  is  connected  to  a  lamp  con- 
nection  point  D  of  lamp  cap  31  .  The  voltage-depen- 
dent  capacitor  is  mounted  between  the  current 
supply  conductors  40  and  50  and  is  in  direct  elec- 
trical  contact  with  them. 

The  starting  circuit  10  is  in  addition  provided 
with  a  fuse  7. 

In  Fig.  2,  parts  corresponding  to  those  in  Fig.  1 
are  given  the  same  reference  numerals.  A  and  B 
are  connection  points  for  connecting  an  AC  voltage 
supply  source.  Connection  point  A  is  connected  to 
lamp  connection  point  C  through  a  stabilizer  ballast 
1.  Connection  point  B  is  connected  to  lamp  con- 
nection  point  D.  The  ignition  circuit  10  formed  by 
the  chain  comprising  fuse  7  and  voltage-dependent 
capacitor  8  together  with  stabilizer  ballast  1  gen- 
erates  in  known  manner  ignition  voltage  pulses 
between  the  lamp  connection  points  C  and  D,  and 
thus  between  the  lamp  electrodes  4  and  5. 

The  discharge  vessel  3  may  be  provided  with 
an  external  auxiliary  electrode  as  a  further  ignition 
aid. 

In  a  practical  embodiment  of  a  lamp  according 
to  the  invention,  the  lamp  was  a  high-pressure 
sodium  discharge  lamp  with  a  power  rating  of  110 
W  and  with  an  evacuated  outer  bulb.  The  lamp  was 
operated  on  a  supply  voltage  source  of  220  V,  50 
Hz  through  a  stabilizer  ballast,  type  BHL125L, 
make  Philips.  The  discharge  vessel  was  provided 
with  an  external  auxiliary  electrode. 

The  ignition  circuit  was  formed  by  a  voltage- 
dependent  capacitor,  make  TDK,  which  has  a  con- 
stant  capacitance  value  of  2nF  at  temperatures 
above  the  transition  temperature  of  90  °  C.  The 
plate-shaped  capacitor  with  dimensions  of  17  mm  x 
9  mm  x  0,7  mm  was  at  approximately  20  mm 
distance  from  the  adjacent  end  of  the  discharge 
vessel  and  was  substantially  in  one  common  plane 
with  the  longitudinal  axis  of  the  discharge  vessel. 

Upon  connection  to  the  220  V,  50  Hz  supply 
source,  the  ignition  circuit  generated  an  ignition 

voltage  pulse  of  approximately  1000  V  approxi- 
mately  1  ms  after  each  zero  passage  of  the  supply 
voltage.  The  lamp  ignited  quickly  and  reliably  on 
this. 

5  The  temperature  of  the  voltage-dependent  ca- 
pacitor  lay  between  150°C  and  200  °C  in  the  oper- 
ational  state  of  the  lamp,  so  above  the  transition 
temperature.  The  capacitance  value  during  this  was 
independent  of  the  voltage  and  was  2  nF,  by  which 

io  the  generation  of  pulses  was  effectively  sup- 
pressed. 

Claims 

is  1.  A  high-pressure  discharge  lamp  provided  with 
a  discharge  vessel  which  is  enclosed  with  an 
intervening  evacuated  space  by  an  outer  bulb, 
which  discharge  vessel  is  provided  with  elec- 
trodes  between  which  a  discharge  extends  in 

20  the  operational  state  of  the  lamp,  each  elec- 
trode  being  connected  to  a  respective  current 
supply  conductor,  and  provided  with  an  ignition 
circuit  which  comprises  a  voltage-dependent 
capacitor  which  is  mounted  in  the  evacuated 

25  space  enclosed  by  the  outer  bulb  between  the 
current  supply  conductors  with  which  it  is  in 
direct  electrical  contact  in  the  non-operational 
state  of  the  lamp,  characterized  in  that  the 
voltage-dependent  capacitor  remains  in  direct 

30  electrical  contact  with  the  current  supply  con- 
ductors  also  in  the  operational  state  of  the 
lamp. 
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