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Description 

This  invention  relates  to  luminaire  and  ballast  circuit 
techniques  for  minimizing  the  loss  of  plasma  chemicals 
and  ions  from  the  confining  arc  tube  of  an  energized 
plasma  in  a  high  intensity  discharge  lamp. 

GB-A-2056760  discloses  a  glass  sleeve  within  the 
outer  tube  of  a  discharge  lamp,  the  sleeve  being  dis- 
posed  around  the  arc  tube  and  being  connected  to  a 
potential  which  is  positive  relative  to  the  arc  tube,  in  or- 
der  to  prevent  sodium  loss  from  the  arc  tube.  Other  ion 
loss  inhibiting  means  within  the  outer  tube  or  forming 
integral  part  of  the  discharge  tube  are  disclosed  in  GB- 
A-1  227810  and,  respectively,  FR-A-1413359. 

It  has  been  recognized  for  many  years  that  sodium 
ions  in  high  pressure  sodium  (HPS)  lamps,  as  well  as 
ions  of  other  elements  in  other  lamp  types,  are  lost  by 
the  migration  of  those  ions  through  the  walls  of  the  arc- 
containing  media  in  which  the  ionized  gases  are  con- 
fined  under  electrically  energized  and  operating  condi- 
tions.  The  basic  problem  has  been  discussed  in  texts  as 
well  as  some  prior  patents.  Metals,  such  as  sodium, 
which  are  placed  within  the  lamps  and  are  evaporated 
and  driven  into  a  gas  discharge  are  essential  for  the  cre- 
ation  and  maintenance  of  an  ionized  plasma  conductor 
which  creates  the  light  output  produced  by  the  lamp. 
Each  type  of  lamp  is  produced  with  a  fill  or  starting  gas, 
with  certain  amounts  of  metals,  halides  and  amalgam, 
and  frequently  with  a  mixture  of  elements,  each  to  be 
operated  at  a  selected  partial  vapor  pressure  magni- 
tude,  so  that  the  light  output  will  have  the  desired  color 
spectrum  and  lumen  output  level  when  it  is  appropriately 
electrically  energized.  Clearly,  when  plasma  materials 
escape  from  the  discharge  lamp  as  a  result  of  the  ion 
loss,  the  characteristics  of  the  lamp  deteriorate  with 
color  shifts  and  fall-off  of  lumen  output  level  and  are  no 
longer  in  accordance  with  the  design  and  operating 
characteristics  desired.  In  addition,  the  useful  life  of  the 
lamp  is  shortened  considerably  because  of  the  drops  in 
lamp  performance  and  because  the  lamp  operating  volt- 
age  rises  which  results  in  undesired  electrical  operating 
changes. 

While  certain  proposals  have  been  advanced  to  mit- 
igate  this  loss,  a  practical,  effective  and  economical  so- 
lution  to  the  problem  has  not  been  found.  Sodium  loss 
is  one  of  the  major  causes  of  high  intensity  discharge 
performance  fall-off  with  operating  time. 

An  object  of  the  present  invention  is  to  provide  an 
electrical  system  to  reduce  the  loss  of  gas  ions  from 
lamp  structures  in  a  luminaire. 

A  further  object  is  to  provide  a  circuit  which  is  simple 
and  inexpensive,  which  operates  effectively  and  which, 
in  conjunction  with  the  ballast  and  fixture,  can  be  pro- 
vided  for  lamps  and  ballasts  of  a  wide  variety  of  types 
and  sizes. 

These  objects  are  achieved  by  the  system  defined 
in  claim  1  and  the  corresponding  methods  defined  in 
claims  15  and  16. 

Preferably,  the  electrically  conductive  surface  in- 
cludes  a  reflector  normally  used  physically  close  to  the 
lamp  and,  in  a  fixture  having  a  transparent  light  window 
surface  near  the  lamp  but  on  the  opposite  side  thereof 

5  from  the  reflector,  a  second  conductive  surface  compris- 
ing  a  substantially  transparent  thin  film  on  the  glass  or 
plastic  window  can  be  provided  to  establish  a  lamp-en- 
closing  electric  bias  voltage  field.  Other  conductive  parts 
of  the  fixture  housing  can  also  be  used  as  bias-produc- 

10  ing  conductive  surfaces  but  the  physically  close  reflector 
has  the  greatest  impact.  Some  luminaires  have  a  prima- 
ry  reflector  placed  in  front  of  the  lamp  and  a  larger  sec- 
ondary  reflector  placed  behind  the  lamp.  Each  of  these 
reflectors  can  provide  bias  surfaces. 

is  in  order  to  impart  full  understanding  of  the  manner 
in  which  these  and  other  objects  are  attained  in  accord- 
ance  with  the  invention,  particularly  advantageous  em- 
bodiments  thereof  will  be  described  with  reference  to  the 
accompanying  drawings,  which  form  a  part  of  this  spec- 

ie  ification,  and  wherein: 

Fig.  1  is  a  schematic  diagram  of  a  luminaire  includ- 
ing  a  plasma  conductor  chamber  therein  illustrating 
the  principle  of  the  invention; 

25  Fig.  2  is  a  diagram  of  the  bias  voltage  fields  pro- 
duced  in  a  typical  luminaire  structure  in  accordance 
with  an  embodiment  of  the  invention; 
Fig.  3  is  a  schematic  diagram  of  a  first  embodiment 
of  a  luminaire  including  a  system  in  accordance  with 

30  the  invention; 
Fig.  4  is  a  schematic  diagram  of  a  further  embodi- 
ment  of  a  luminaire  incorporating  the  system  of  the 
present  invention; 
Fig.  5  is  a  schematic  circuit  diagram  of  another  em- 

35  bodiment  of  a  luminaire  incorporating  a  system  in 
accordance  with  the  invention; 
Fig.  6  is  a  schematic  side  elevation,  in  partial  sec- 
tion,  of  a  portion  of  a  luminaire  having  primary  and 
secondary  reflectors  usable  in  conjunction  with  the 

40  present  invention;  and 
Fig.  7  is  a  schematic  diagram  of  the  application  of 
the  invention  to  a  large  number  of  lighting  fixtures 
in  a  building. 

45  Fig.  1  illustrates,  in  a  simplified  form,  the  intercon- 
nection  of  major  components  of  the  apparatus  in  accord- 
ance  with  the  invention.  The  invention  will  be  described 
in  the  context  of  a  luminaire  having  a  high  pressure  so- 
dium  or  metal  halide  light  source  therein.  It  should  be 

so  emphasized,  however,  that  a  variety  of  types  of  lighting 
fixtures  can  benefit  from  the  invention  and  that  a  variety 
of  other  types  of  discharge  lamps  using  gases  other  than 
sodium  are  usable  with  the  invention. 

The  luminaire  of  Fig.  1  has  a  housing,  schematically 
55  indicated  at  10,  having  a  transparent  portion  12  which 

can  be  a  refractor  or  an  openable  access  door  typically 
having  a  glass  panel  therein.  The  light  source  itself  in- 
cludes  a  plasma  conductor  1  4  formed  within  a  chamber 
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such  as  an  arc  tube  1  6  which  contains  an  ionizable  gas 
and  which  can  be  surrounded  by  an  outer  jacket  or  en- 
velope  17.  The  lamp  may  however,  not  have  an  outer 
jacket  as  is  the  case  with  many  double-ended  lamps. 
The  shapes  and  sizes  of  these  components  are  variable 
with  the  type  of  lamp  and  the  manufacturer.  A  reflector 
18  is  schematically  illustrated  as  being  on  the  opposite 
side  of  the  light  source  from  the  door  or  refractor  1  2  and, 
as  is  commonly  the  case,  can  be  curved  to  direct  light 
from  a  portion  of  the  source  to  create  a  particular  light 
output  pattern  as  well  as  to  enclose  the  light  source. 

A  supply  circuit  has  terminals  22  which  are  connect- 
able  to  a  standard  AC  source  of  voltage.  Supply  circuit 
20  provides  an  AC  output  on  conductors  24  and  25 
which  are  connected  to  the  lamp  terminals  at  opposite 
ends  of  chamber  16.  A  DC  circuit  28  is  conveniently 
powered  from  the  supply  circuit  20  and  produces  a  DC 
potential  at  output  terminals  30  and  31  which  are  posi- 
tive  and  negative,  respectively.  In  the  embodiment 
shown,  which  involves  a  sodium  vapor  plasma  conduc- 
tor  14  in  chamber  16,  the  positive  terminal  of  DC  circuit 
28  is  connected  to  reflector  18  and  negative  terminal  31 
is  connected  to  the  arc  tube  at  one  end  of  the  plasma 
conductor. 

In  the  operation  of  the  simple  circuit  of  Fig.  1,  the 
AC  supply  circuit  20  provides  AC  operating  current  on 
lines  24  and  25  into  the  ends  of  arc  tube  chamber  1  6  to 
the  plasma  conductor  in  chamber  16,  maintaining  the 
plasma  in  a  condition  to  create  light  which  passes 
through  door  or  refractor  12.  The  light  is  directed  or  fo- 
cused  by  reflector  18.  At  the  same  time,  DC  potentials 
are  placed  on  the  reflector  and  the  plasma  conductor 
causing  the  reflector  to  be  positive  with  respect  to  the 
plasma.  Because  the  plasma  contains  sodium  ions 
which  have  positive  charges,  a  positive  potential  with 
respect  to  the  plasma  conductor  is  placed  on  reflector 
18,  causing  an  electric  field  between  the  reflector  and 
the  plasma  ions  which  tends  to  repel  the  positively 
charged  plasma  particles  away  from  the  reflector  and 
which  thereby  helps  confine  those  particles  within 
chamber  16.  This  electric  field  significantly  reduces  the 
amount  of  migration  of  these  positive  ions  through  the 
walls  of  arc  tube  1  6,  lengthening  the  life  of  the  tube  and 
maintaining  the  sodium  design  balance,  thus  improving 
the  color  and  light  output  thereof  for  an  extended  interval 
of  time. 

The  operation  of  the  apparatus  of  Fig.  1  is  improved 
by  adding  an  electrically  conductive  coating  34  to  a  sur- 
face  of  door  or  refractor  12  and  connecting  positive  ter- 
minal  30  to  coating  34.  The  result  of  this  arrangement 
is  to  completely  enclose  the  plasma  in  a  repelling  elec- 
tric  field  from  all  sides  of  the  light  source,  enhancing  the 
confinement  of  ions  within  the  plasma  body  and  further 
improving  and  lengthening  the  operation  thereof. 

Fig.  1  also  shows  the  connection  35  of  the  positive 
terminal  of  the  DC  source  to  fixture  housing  10.  The 
housing  is  made  partly  or  entirely  of  metal  or,  if  not,  can 
be  made  partially  electrically  conductive  by  the  addition 

of  a  conductive  film  or  filler.  By  connection  35  to  this  con- 
ductive  region,  the  entire  housing  1  0  can  be  used  to  en- 
hance  the  field  which  aids  in  confinement  of  the  ions  in 
chamber  16. 

5  Of  particular  importance  is  the  provision  of  a  surface 
or  surfaces  substantially  surrounding  and  enclosing  the 
lamp  and  the  development  on  those  surfaces  of  a  po- 
tential  which  repels  and  confines  ions  in  the  arc  tube 
chamber.  This  is  accomplished  without  adding  devices 

10  inside  of  the  structure  of  the  lamp  itself  which  is  an  ex- 
pensive  and  undesirable  approach.  It  will  be  apparent 
that  when  extra  devices  are  included  in  the  lamp  outer 
jacket,  they  are  necessarily  thrown  away  with  the  lamp 
when  its  useful  life  has  ended,  but  circuitry  added  to  the 

is  luminaire  structure  remains  and  is  effective  to  lengthen 
the  life  of  every  lamp  installed  therein. 

Fig.  2  schematically  illustrates  the  relationship  be- 
tween  a  light  source  38,  a  reflector  39,  a  refractor  40 
and  an  enclosing  housing  41  where  the  reflector  is  metal 

20  or  has  a  metallized  surface  and  the  refractor  40  also  has 
a  metallized  surface,  both  of  these  components  and  the 
conductive  housing  41  being  connected  to  the  positive 
terminal  of  DC  source  28  while  the  negative  terminal 
thereof  is  connected  to  the  plasma  conductor  light 

25  source.  Again,  assuming  a  sodium  vapor  lamp,  a  three- 
dimensional  field  42  is  produced  between  the  plasma 
conductor  and  the  surrounding  shell-like  bodies  which 
is  extremely  effective  in  confining  the  plasma  compo- 
nents  within  their  containing  chamber.  Because  the  bod- 

30  ies  themselves  substantially  surround  or  enclose  the 
light  source,  the  confining  effect  is  considerable.  The  ge- 
ometric  relationship  illustrated  is  commonly  arranged  as 
shown  in  Fig.  2  for  optical  reasons  but  has  not  been  em- 
ployed  for  electric  field  reasons  or  for  the  confinement 

35  of  ions  in  a  plasma  stream  heretofore. 
The  application  of  this  principle  to  one  form  of  lumi- 

naire  is  shown  in  Fig.  3  wherein  the  components  of  the 
luminaire  are  largely  contained  within  a  housing  44. 
Housing  44  is  either  metal,  filled  with  metal  particles  or 

40  is  coated  with  a  metallized  surface.  The  housing  in- 
cludes  an  opening  which  receives  a  glass  or  plastic  re- 
fractor  46  having  a  conductive  coating  48  on  the  inner 
surface  thereof.  Coating  48  can  be,  for  example,  a  thin 
layer  of  tin  oxide  or  indium  oxide  which  leaves  the  re- 

45  fractor  substantially  transparent  but  which  renders  the 
inner  surface  thereof  electrically  conductive.  Such  a  lay- 
er  can  be  placed  on  glass  by  conventional  deposition 
techniques. 

Behind  the  refractor  46  is  a  plasma  chamber  1  6  sur- 
50  rounded  by  an  outer  jacket  17  and  behind  this  light 

source  is  a  reflector  18. 
An  AC  supply  circuit  indicated  generally  at  20  in- 

cludes  a  conventional  metal  halide  lamp  ballast  indicat- 
ed  at  50,  the  ballast  typically  being  a  constant  wattage 

55  auto-transformer  or  peak  lead  autoregulator  with  the  tap 
and  common  points  arranged  for  connection  to  an  AC 
source.  The  usual  single  ballast  capacitor,  which  would 
be  connected  in  series  between  the  ballast  transformer 

3 
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and  the  plasma  chamber,  is  replaced  by  two  ballast  ca- 
pacitors  52  and  53  which  are  connected  in  series  with 
the  two  AC  lines  leading  from  the  ballast  transformer  to 
the  light  source.  In  order  for  the  lamp  operating  wattage 
to  be  correct,  each  of  capacitors  52  and  53  is  selected 
to  have  a  value  of  twice  the  capacitance  of  the  single 
series  capacitor  which  would  normally  be  used  with  the 
ballast  transformer.  These  capacitors  provide  isolation 
for  the  light  source  so  that  a  DC  bias  can  be  placed  ther- 
eon. 

A  voltage  divider  means  includes  a  potentiometer 
54  connected  across  the  output  of  transformer  50  with 
the  movable  contact  55  being  connected  to  the  DC  cir- 
cuit  means  28.  Contact  55  is  connected  through  a  series 
resistor  56  and  diode  58  to  the  parallel  connection  of  a 
capacitor  60  and  a  resistor  61  .  The  other  side  of  the  par- 
allel  circuit  is  connected  to  the  common  line  which  is  also 
connected  to  conductive  housing  44  at  a  screw  terminal 
62. 

The  positive  output  terminal  of  this  DC  circuit,  which 
is  the  common  line,  is  also  connected  to  reflector  1  8  and 
conductive  coating  48  on  the  refractor.  The  negative 
side  is  connected  to  the  movable  contact  59  of  a  poten- 
tiometer  57.  The  ends  of  the  potentiometer  are  connect- 
ed  to  the  terminals  of  the  plasma  conductor  chamber. 
The  resulting  field  tends  to  confine  positive  ions  in  cham- 
ber  16,  inhibiting  migration  thereof  through  the  walls  of 
the  chamber.  Because  the  positive  terminal  is  connect- 
ed  to  the  housing  at  terminal  62,  the  housing  itself,  which 
is  made  of  conductive  material,  can  participate  in  crea- 
tion  of  the  confining  field. 

As  previously  indicated,  this  apparatus  as  illustrat- 
ed  in  Fig.  3  can  be  used  without  coating  48,  relying  upon 
the  field  produced  by  physically  close  reflector  18  and 
the  housing.  As  suggested  by  Fig.  2,  reflector  1  8  can  be 
formed  as  a  shell-like  structure  to  more  fully  enclose  the 
chamber  and  improve  the  effect  of  the  confining  field. 

It  should  also  be  noted  that  the  reversal  of  diode  58 
causes  reversal  of  the  DC  field  so  that  either  positive  or 
negative  ions  can  be  confined  using  essentially  the 
same  circuit,  the  choice  being  made  on  the  basis  of  the 
type  of  lamp  and  the  ions  or  chemicals  used  therein. 

A  circuit  which  uses  an  electromagnetic  regulator  is 
illustrates  in  Fig.  4.  Many  of  the  components  including 
the  housing,  refractor,  reflector  and  light  source  are  the 
same  as  in  Fig.  3  and  are  similarly  numbered.  The  AC 
supply  circuit  indicated  generally  at  64  includes  a  mag- 
netic  regulator  having  a  core  66  with  three  windings  all 
of  which  are  electrically  insulated  from  the  core  and  from 
each  other.  An  isolated  primary  winding  68  is  connect- 
able  to  a  conventional  AC  source.  An  output  winding  70 
is  connected  at  its  ends  to  chamber  1  4  and  is  tapped  for 
connection  to  a  starting  circuit  72.  Starting  circuit  72  can 
be  any  of  a  variety  of  starting  circuits  which  are  now  con- 
ventional  in  this  art,  using  a  discharge  circuit  to  provide 
voltage  pulses  across  the  smaller,  upper  portion  of  wind- 
ing  70  which  is  magnified  by  the  auto  transformer  effect 
in  winding  70  to  provide  a  relatively  high  voltage  pulses 

across  conductors  74  and  75  for  application  to  the 
deionized  lamp  to  effect  ignition.  A  suitable  starting  cir- 
cuit  is  shown,  for  example,  in  Fig.  2  and  other  figures  of 
U.S.  patent  4,763,044,  Nuckolls  et  al.  Magnetic  shunts 

5  65  and  67  extend  across  windings  68  and  70. 
A  separate  floating  ballast  capacitor  winding  76  is 

provided  with  a  shunt  capacitor  78  which  performs  the 
ballast  capacitor  function.  This  separate  ballast  winding 
does  not  interfere  with  the  electrical  isolation  of  the  pri- 

10  mary  winding  and  does  not  interfere  with  the  normal  AC 
operation  of  the  ballast-lamp  system.  Winding  70  is  con- 
nected  through  a  diode  80  to  a  capacitor  82  across 
which  the  DC  bias  voltage  appears  for  connection  to  the 
light  system  components.  A  bleeder  resistor  83  is  con- 

's  nected  in  parallel  with  capacitor  82.  In  the  embodiment 
shown,  intended  for  use  with  a  sodium  vapor  lamp,  the 
negative  terminal  of  this  DC  supply  is  connected  to  com- 
mon  line  75  and  to  the  plasma  conductor  chamber  16. 
The  positive  terminal  is  connected  to  reflector  18,  con- 

20  ductive  coating  48  and  the  conductive  housing  44.  The 
function  is  the  same  as  in  connection  with  the  other  em- 
bodiments  discussed  above  in  which  a  field  is  produced 
between  the  reflector,  the  refractor  and  the  plasma  con- 
ductor  chamber  to  confine  gases  and  ions  therein. 

25  These  biasing  techniques  permit  lamp  design 
changes  such  as  increased  arc  tube  wall  loading  (watts 
per  square  cm.)  with  quartz  and  polycrystalline  alumina 
to  generate  higher  lumen-per-watt  (L.P.W.)  output  and 
better  color  and  other  characteristics  without  the  normal 

30  increase  in  the  rate  of  sodium  loss  from  the  plasma  and 
arc  tube. 

Fig.  5  shows  a  still  further  embodiment  of  a  plasma- 
combining  circuit  apparatus  in  accordance  with  the  in- 
vention  which  is  particularly  simple  and  therefore  eco- 

35  nomically  advantageous  as  well  as  being  effective.  In  a 
manner  similar  to  the  embodiment  of  Fig.  3,  an  auto- 
transformer  92  is  connected  to  a  AC  source  and  sup- 
plies  AC  current  to  a  lamp  indicated  generally  at  94 
through  series  capacitors  96  and  97.  A  lamp  starting  cir- 

40  cuit  98  is  connected  between  the  lamp  sides  of  capaci- 
tors  96  and  97.  A  reflector  99  is  positioned  to  reflect  the 
light  produced  within  lamp  94. 

A  DC  circuit  indicated  generally  at  1  00  includes  the 
series  connection  of  a  diode  1  02  and  a  resistor  1  04  with 

45  the  addition  of  a  radio  frequency  choke  1  06  which  is  in- 
cluded  to  block  high  frequency,  high  voltage  pulses  from 
the  lamp  starting  circuit.  The  diode  is  polarized  so  that 
the  inductive  ballast  side  of  capacitor  97  is  positive  rel- 
ative  to  the  lamp  side  of  the  capacitor,  and  the  polariza- 

50  tion  of  capacitor  96  is  also  such  that  the  inductive  ballast 
side  of  the  capacitor  is  positive  with  respect  to  the  lamp 
side.  Capacitor  96  is  dielectrically  insulated  from  the 
housing  of  the  fixture.  Finally,  a  conductor  108  intercon- 
nects  the  neutral  or  ground  side  of  the  line  at  inductor 

55  92  to  the  reflector  and  also  to  the  lamp  housing  90. 
With  this  circuit,  the  neutral  side  of  the  inductive  bal- 

last  is  positive  with  respect  to  the  lamp  as  well  as  the 
lamp  circuitry  on  the  lamp  side  of  capacitors  96  and  97. 
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Thus,  the  plasma  conductor  itself  is  negative  with  re- 
spect  to  the  reflector  and  the  housing,  again  producing 
the  ion  migration-inhibiting  field  which  improves  lamp 
operation  and  lengthens  life.  Electrical  isolation  of  ca- 
pacitor  96  from  the  fixture  housing  by  dielectric  insula- 
tion  prevents  the  high  frequency,  high  voltage  lamp  ig- 
nition  pulses  from  circuit  98  from  being  capacitively 
shorted  out.  The  ballast  secondary  coil  serves  as  an  in- 
ductance  which  holds  off  the  starting  pulses  from  the 
starter  circuit.  The  charging  network  comprising  diode 
102,  resistance  104  and  the  choke  charges  the  ballast 
capacitor  96  with  the  polarity  shown.  When  the  lamp 
strikes  and  draws  high  AC  lamp  current,  part  of  the 
charge  on  capacitor  96  is  conducted  to  ballast  capacitor 
97  until  their  DC  voltages  are  equal  and  opposite  so  that 
the  net  DC  voltage  around  the  lamp  power  loop  is  zero. 
However,  the  lamp  plasma  circuit  is  biased  negatively 
with  respect  to  the  neutral  or  metal  parts. 

The  AC  voltage  swings  across  the  operating  lamp 
in  this  circuit  are  allowed  to  have  a  peak  amplitude  ap- 
proaching  or  nearly  equal  to  the  DC  biased  voltage. 
Thus,  there  exists  very  little  if  any  voltage  time  in  a  half 
cycle  in  which  a  reverse-bias  exists  and  which  would 
tend  to  drive  sodium  ions  through  the  walls  of  the  arc 
tube. 

The  DC  voltage  is  self-adjusting  by  the  lamp  voltage 
clamping  mechanism  in  this  circuit.  Note  that  two  of 
these  charging  networks  100  could  be  used,  but  it  is  not 
necessary  because  the  AC  power  operation  carries  the 
required  charge  from  one  capacitor  to  the  other. 

Resistor  1  04,  typically  having  a  value  of  1  0  K  ohms, 
1  watt,  is  used  to  limit  the  charging  circuit  current.  As 
previously  indicated,  the  RF  choke  tends  to  block  the 
high  voltage  from  the  starter,  allowing  the  high  frequen- 
cy,  high  voltage  to  raise  and  ignite  the  lamp  and  also 
keeping  the  high  voltage  from  damaging  other  charging 
circuit  components.  The  diode,  of  course,  allows  the 
half-wave  DC  charging  to  take  place. 

If  discharging  of  the  ballast  and  starter  capacitors 
are  required  when  the  ballast  is  deenergized,  high  re- 
sistance  bleeder  resistors  can  be  connected  across 
those  capacitors.  Rapid  discharging,  if  desired,  can  be 
accomplished  by  connecting  a  small  relay  having  indi- 
vidual  normally  closed  contacts  series  connected  with 
a  small  resistor  across  each  capacitor,  the  relay  coil  be- 
ing  connected  across  the  line  or  the  ballast  secondary. 

Fig.  6  shows  a  reflector  arrangement  which  can  be 
used  in  conjunction  with  the  present  invention  to  con- 
siderable  advantage.  In  some  fixtures,  the  lamp  110  is 
positioned  between  a  primary  reflector  and  a  secondary 
reflector  1  1  2.  The  two  reflectors  are  used  to  project  light 
from  the  lamp  through  refractor  or  cover  1  1  3  in  a  partic- 
ular  pattern.  As  before,  these  components  are  mounted 
in  a  housing  114. 

By  connecting  one  side  of  the  DC  supply  to  both 
reflectors  and  the  other  side  of  the  supply  to  one  or  both 
terminals  of  the  lamp,  the  reflectors  form  an  enclosing 
field  which  is  highly  effective  because  the  reflectors  sub- 

stantially  enclose  the  lamp  and  are  physically  closer  to 
the  lamp  than  the  remainder  of  the  housing.  Any  of  the 
circuit  arrangements  discussed  herein  can  be  applied 
to  this  reflector  arrangement. 

5  The  invention  has  thus  far  been  described  in  the 
context  of  a  single  lighting  fixture  or  luminaire.  However, 
it  is  quite  possible  to  apply  the  Invention  to  all  lighting 
fixtures  of  a  similar  type  in  an  entire  building.  As  will  be 
recognized,  this  has  advantages  of  economy.  A  tech- 

10  nique  for  doing  this  is  schematically  illustrated  in  Fig.  7 
wherein  a  building  120  has  a  large  number  of  lighting 
fixtures,  two  of  which  are  illustrated  at  122  and  123. 
Each  fixture  typically  has  a  ballast  transformer  125  and 
a  ballast  capacitor  1  26  which  can  be  arranged  in  a  man- 

's  ner  similar  to  the  circuits  illustrated  in  Figs.  3  and  4  but 
need  not  be.  Each  fixture  also  has  a  lamp  127,  such  as 
a  sodium  vapor  lamp,  and  a  reflector  1  28.  Starting  circuit 
means  can  also  be  provided  in  or  associated  with  the 
ballast  circuitry. 

20  The  primary  winding  of  an  AC  power  and  DC  isola- 
tion  transformer  130  is  connected  to  the  conventional 
AC  lines  feeding  the  building.  The  fixtures  122,  123,  ... 
are  connected  in  parallel  across  the  high  and  common 
terminals  of  the  transformer  secondary  winding.  In  the 

25  particular  embodiment  of  the  fixtures  shown,  the  primary 
portion  of  each  fixture  ballast  transformer  is  connected 
thus  to  the  AC  supply. 

A  DC  supply  unit  1  32  is  connected  between  the  AC 
common  line  from  the  secondary  of  transformer  1  30  and 

30  building  ground,  i.e.,  the  green  wire  in  a  three-wire  elec- 
trical  system,  with  the  positive  output  terminal  of  the  DC 
source  being  connected  to  building  ground.  This  estab- 
lishes  a  DC  bias  between  the  common  line  and  building 
ground  with  ground  being  positive  relative  to  the  com- 

35  mon  line.  In  order  to  provide  the  desired  bias  to  confine 
the  material  in  the  lamp  in  accordance  with  the  inven- 
tion,  it  is  only  necessary  to  connect  the  reflector  and/or 
the  housing  of  each  fixture  (depending  upon  the  specific 
reflector  and  housing  structures)  to  building  ground. 

40  Since  the  plasma  conductor  is  connected  to  the  com- 
mon  AC  line,  it  is  automatically  biased  negative  relative 
to  ground.  The  reflector  and/or  housing  is  thus  made 
positive  relative  to  the  plasma,  creating  the  desired  con- 
fining  field.  It  is  necessary  to  be  sure  that  all  wiring  used 

45  for  fixtures  in  this  fashion  are  connected  to  the  isolation 
transformer  1  30  if  other  AC  supply  cables  are  employed 
for  other  purposed  in  the  building.  A  dedicated  cable  for 
this  DC  biasing  is  preferred. 

While  certain  advantageous  embodiments  have 
so  been  chosen  to  illustrate  the  invention,  it  will  be  under- 

stood  by  those  skilled  in  the  art  that  various  changes 
and  modifications  can  be  made  therein  without  depart- 
ing  from  the  scope  of  the  invention  as  defined  in  the  ap- 
pended  claims. 

55 
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Claims 

1.  An  electrical  system  for  inhibiting  ion  loss  from  a 
plasma  conductor  in  a  high  intensity  discharge  lamp 
having  an  arc  tube  chamber  (16)  containing  an  ion- 
izable  fill  gas  and  plasma  materials,  including  a  met- 
al  halide,  which,  when  evaporated  and  in  discharge, 
contribute  to  the  formation  of  a  plasma  conductor, 
said  chamber  having  first  and  second  terminals, 
first  circuit  means  (20,  50)  including  a  ballast  con- 
nected  to  said  first  and  second  terminals  for  provid- 
ing  AC  operating  voltage  to  said  chamber,  an  elec- 
trically  conductive  surface  or  surfaces  (18,  34,  44, 
48)  substantially  surrounding  and  enclosing  said 
chamber,  second  circuit  means  (28)  connected  to  a 
voltage  source  for  developing  a  DC  potential,  said 
second  circuit  means  having  positive  and  negative 
DC  output  terminals,  characterized  in  that  said  elec- 
trically  conductive  surface  or  surfaces  (18,  34,  44, 
48)  is  disposed  outside,  the  outer  surface  of  said 
lamp,  and  in  that  a  third  circuit  means  (30,  31)  is 
provided  for  connecting  one  of  the  DC  output  termi- 
nals  to  a  terminal  of  said  chamber  (16)  and  the  other 
of  said  output  terminals  to  said  electrically  conduc- 
tive  surface  or  surfaces  to  establish  an  electric  field 
between  said  surface  or  surfaces  and  said  chamber 
to  thereby  confine  in  said  chamber  ions  having  the 
polarity  of  said  surface  or  surfaces. 

2.  An  electrical  system  according  to  claim  1  character- 
ized  in  that  said  electrically  conductive  surface  or 
surfaces  comprises  an  electrically  conductive  re- 
flector  (18)  positioned  at  one  side  of  said  chamber 
to  direct  light  produced  therein  in  a  desired  direc- 
tion. 

3.  An  electrical  system  according  to  claim  1  or  2, 
characterized  in  that  a  portion  of  said  electrically 
conductive  surface  or  surfaces  (18)  is  curved. 

4.  An  electrical  system  according  to  claim  1,  2  or  3, 
characterized  in  that  said  first  circuit  means  in- 
cludes  inductive  circuit  means  (50)  connectable  to 
a  source  of  AC  power  and  having  first  and  second 
conductors  for  supplying  AC  operating  voltage  to 
opposite  ends  of  the  chamber  (16)  and  for  acting  as 
an  inductive  ballast  during  operation,  first  and  sec- 
ond  ballast  capacitors  connected  in  series  circuit  re- 
lationship  with  said  first  and  second  conductors,  re- 
spectively,  and  voltage  divider  means  (54,  57)  con- 
nected  to  said  inductive  circuit  means,  and  in  that 
said  second  circuit  means  is  connected  to  said  volt- 
age  divider  means  for  developing  said  DC  potential 
difference. 

5.  An  electrical  system  according  to  claim  1  ,  2,  3  or  4 
characterized  in  that  said  conductive  surface  or  sur- 
faces  includes  a  first  electrically  conductive  surface 

(1  8)  on  one  side  of  said  chamber  and  a  second  elec- 
trically  conductive  surface  (34)  on  the  opposite  side 
of  said  chamber  from  said  first  conductive  surface, 
and  in  that  said  third  circuit  means  (30,  31  )  includes 

5  a  connection  of  said  first  and  second  electrically 
conductive  surfaces  to  said  other  of  said  output  ter- 
minals. 

6.  An  electrical  system  according  to  claim  1  which  in- 
fo  eludes  an  at  least  partially  transparent  housing  (10; 

44,  46)  and  characterized  in  that  said  electrically 
conductive  surface  comprises  an  electrically  con- 
ductive  reflector  (18)  positioned  at  one  side  of  said 
chamber  to  direct  light  produced  therein  in  a  desired 

is  direction,  and  an  electrically  conductive  and  sub- 
stantially  transparent  film  (34)  supported  on  a  sur- 
face  (12)  of  said  housing  on  the  opposite  side  of 
said  chamber  from  said  reflector. 

20  7.  An  electrical  system  according  to  claim  6  character- 
ized  in  that  said  at  least  partially  transparent  hous- 
ing  includes  an  electrically  conductive  outer  hous- 
ing  (10;  44,  46)  for  lamp  components  and  circuits, 
said  outer  housing  comprising  a  transparent  portion 

25  (46),  and  in  that  said  third  circuit  means  includes  a 
connection  of  said  positive  output  terminal  to  said 
outer  housing. 

8.  An  electrical  system  according  to  claim  6  or  7  char- 
so  acterized  in  that  said  at  least  partially  transparent 

housing  supporting  said  conductive  film  (34)  com- 
prises  a  light  transmitting  wall  (46)  of  said  outer 
housing. 

35  9.  An  electrical  system  according  to  any  one  of  claims 
1  to  8,  comprising  an  outer  envelope  (17)  enclosing 
said  arc  tube  chamber  (1  6)  and  said  conductive  sur- 
face  or  surfaces  are  outside  said  envelope. 

40  10.  An  electrical  system  according  to  any  one  of  claims 
1  to  9  characterized  in  that  said  voltage  source  (64) 
includes  said  first  circuit  means. 

11.  An  electrical  system  according  to  any  one  of  the 
45  preceding  claims,  characterized  in  that  said  first  cir- 

cuit  means  includes  inductive  circuit  means  (65,  66, 
67,  70,  76)  connectable  for  acting  as  an  inductive 
ballast  during  operation  having  a  magnetically  per- 
meable  core  (66)  with  a  first  winding  (68)  connect- 

so  able  to  a  source  of  AC  power,  a  second  winding  (70) 
for  supplying  AC  operating  voltage  to  opposite  ends 
of  said  chamber,  and  a  third  winding  (76),  and  a  bal- 
last  capacitor  (78)  connected  across  the  ends  of 
said  third  winding,  and  in  that  said  third  winding  (76) 

55  is  connected  to  said  second  circuit  means  (80,  82, 
83)  for  developing  said  DC  potential. 

12.  An  electrical  system  according  to  any  one  of  claims 

20 

25 
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1  to  9,  wherein  said  first  circuit  means  includes  in- 
ductive  circuit  means  (92)  connectable  to  a  source 
of  AC  power  and  having  first  and  second  conduc- 
tors  for  supplying  AC  operating  voltage  to  opposite 
ends  of  the  chamber  (94)  and  for  acting  as  an  in-  s 
ductive  ballast  during  operation,  first  and  second 
ballast  capacitors  (96,  97)  connected  in  series  cir- 
cuit  relationship  with  said  first  and  second  conduc- 
tors,  respectively,  in  that  said  second  circuit  means 
includes  a  diode  (102)  and  resistor  (104)  in  series  10 
circuit  relationship  connected  between  the  chamber 
side  of  said  first  ballast  capacitor  and  the  inductive 
ballast  side  of  said  second  ballast  capacitor,  and  in 
that  said  third  circuit  means  includes  a  conductor 
between  said  inductive  ballast  side  of  said  second  is 
capacitor  and  said  conductive  surface. 

13.  An  electrical  system  according  to  claim  12, 
characterized  in  that  a  fixture  housing  contains  said 
lamp  and  said  first,  second  and  third  circuit  means,  20 
said  fixture  housing  being  at  least  partially  electri- 
cally  conductive,  and  in  that  at  least  said  first  ballast 
capacitor  (96)  is  electrically  insulated  from  said  fix- 
ture  housing. 

25 
14.  An  electrical  system  according  to  claim  12  or  13 

characterized  in  that  said  third  circuit  means  addi- 
tionally  connects  said  inductive  side  of  said  second 
capacitor  to  electrically  conductive  parts  of  said  fix- 
ture  housing.  30 

15.  A  method  of  inhibiting  ion  loss  from  a  plasma  con- 
ductor  in  a  high  intensity  discharge  lamp  of  the  type 
comprising  a  chamber  (14)  containing  an  ionizable 
gas  which  contributes  to  the  formation  of  the  plasma  35 
conductor,  the  chamber  having  first  and  second  ter- 
minals,  an  outer  envelope  (17)  containing  the 
chamber,  first  circuit  means  (50)  including  a  ballast 
connected  to  the  first  and  second  terminals  for  pro- 
viding  AC  operating  voltage  to  the  chamber,  and  an  40 
electrically  conductive  surface  or  surfaces  (18,  48) 
in  the  vicinity  of  the  chamber,  characterized  by  pro- 
ducing  a  DC  potential  having  positive  and  negative 
outputs;  positioning  the  electrically  conductive  sur- 
face  outside  of  said  outer  envelope  (17),  and  con-  45 
necting  one  of  the  DC  outputs  having  the  opposite 
polarity  from  the  ions  of  the  plasma  conductor  to 
one  of  the  first  and  second  terminals  of  the  chamber 
and  the  other  of  the  DC  outputs  to  the  conductive 
surface  or  surfaces  (18,  48)  to  establish  an  electri-  so 
cal  field  between  the  surface  or  surfaces  and  the 
chamber  to  thereby  confine  in  the  chamber  ions 
having  the  polarity  of  the  surface  or  surfaces. 

16.  A  method  of  inhibiting  ion  loss  from  a  plasma  con-  55 
ductor  in  a  high  intensity  discharge  lamp  of  the  type 
comprising  a  chamber  (14)  containing  an  ionizable 
gas  which  contributes  to  the  formation  of  the  plasma 

conductor,  the  chamber  having  first  and  second  ter- 
minals,  first  circuit  means  (50)  including  a  ballast 
connected  to  the  first  and  second  terminals  for  pro- 
viding  AC  operating  voltage  to  the  chamber,  and  an 
electrically  conductive  surface  or  surfaces  (18,  48) 
in  the  vicinity  of  the  chamber,  characterized  in  that 
said  electrically  conductive  surface  or  surfaces  (18, 
48)  is  disposed  outside  the  outer  surface  of  the 
lamp,  and  a  DC  potential  is  produced  and  one  DC 
polarity,  having  the  opposite  polarity  from  the  ions 
of  the  plasma  conductor,  is  connected  to  one  of  the 
first  and  second  terminals  of  the  chamber  and  the 
other  DC  polarity  is  connected  to  the  conductive 
surface  or  surfaces  (18,  48)  to  establish  an  electri- 
cal  field  between  the  surface  and  the  chamber  to 
thereby  confine  in  the  chamber  ions  having  the  po- 
larity  of  the  surface  or  surfaces. 

Patentanspriiche 

1.  Elektrisches  System  zur  Verhinderung  des  lonen- 
verlustes  aus  einem  Plasmaleiter  in  einer  Hochin- 
tensitats-Entladungslampe  mit  einer  Bogenentla- 
dungsrohrenkammer  (16),  die  ein  ionisierbares 
Fullgas  und  Plasmamaterialien  einschlieBlich  eines 
Metallhalogenids  enthalt,  die,  wenn  sie  verdampft 
sind  und  sich  entladen,  zur  Bildung  eines  Plasma- 
leiters  beitragen,  wobei  die  Kammer  eine  erste  und 
eine  zweite  AnschluBklemme  aufweist,  ersten 
Schaltungsmitteln  (20,  50),  die  ein  Vorschaltgerat 
umfassen,  das  zur  Lieferung  von  Betriebswechsel- 
spannung  an  die  Kammer  mit  der  ersten  und  der 
zweiten  AnschluBklemmeverbunden  ist,  einer  elek- 
trisch  leitenden  Oberflache  oder  Oberflachen  (18, 
34,  44,  48),  welche  die  Kammer  im  wesentlichen 
umgibt/umgeben  und  umschliel3t/umschliel3en,  so- 
wie  zweiten  Schaltungsmitteln  (28),  die  an  einer 
Spannungsquelle  angeschlossen  sind,  urn  ein 
Gleichspannungspotential  zu  erzeugen,  wobei  die 
zweiten  Schaltungsmittel  eine  positive  und  eine  ne- 
gative  Gleichspannungs-Ausgangsklemme  aufwei- 
sen,  dadurch  gekennzeichnet,  dal3  die  elektrisch 
leitende(n)  Oberflache(n)  (18,  34,  44,  48)  auBer- 
halb  der  AuBenflache  der  Lampe  angeordnet  ist/ 
sind  und  dal3  ein  drittes  Schaltungsmittel  (30,  31) 
vorgesehen  ist,  urn  eine  der  Gleichspannungs-Aus- 
gangsklemmen  mit  einer  Klemme  der  Kammer  (1  6) 
und  die  andere  der  Ausgangsklemmen  mit  der/den 
elektrisch  leidenden  Oberflache(n)  zu  verbinden, 
urn  ein  elektrisches  Feld  zwischen  der  Oberflache 
oder  den  Oberflachen  und  der  Kammer  aufzubauen 
und  hierdurch  lonen  mit  der  Polaritat  der  Oberfla- 
che  oder  Oberflachen  in  der  Kammer  einzuschlie- 
I3en. 

2.  Elektrisches  System  nach  Anspruch  1  ,  dadurch  ge- 
kennzeichnet,  da!3  die  elektrisch  leitende(n)  Ober- 
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flache(n)  einen  elektrisch  leitenden  Reflektor  (18) 
umfaBt/umfassen,  der  auf  einer  Seite  der  Kammer 
angeordnet  ist,  urn  darin  erzeugtes  Licht  in  eine  ge- 
wunschte  Richtung  zu  lenken. 

3.  Elektrisches  System  nach  Anspruch  1  oder  2,  da- 
durch  gekennzeichnet,  dal3  ein  Teil  der  elektrisch 
leitenden  Oberflache(n)  (18)  gekrummt  ist. 

4.  Elektrisches  System  nach  Anspruch  1  ,  2  oder  3,  da- 
durch  gekennzeichnet,  dal3  das  erste  Schaltungs- 
mittel  induktive  Schaltungsmittel  (50),  die  an  eine 
Wechselstromquelle  angeschlossen  werden  kon- 
nen  und  einen  ersten  und  einen  zweiten  Leiter  auf- 
weisen,  urn  Betriebswechselspannung  an  entge- 
gengesetzte  Enden  der  Kammer  (16)  zu  liefern  und 
wahrend  des  Betriebs  als  induktives  Vorschaltgerat 
zu  wirken,  einen  ersten  und  einen  zweiten  Vor- 
schaltgeratkondensator,  die  in  Reihenschaltungs- 
beziehung  jeweils  mit  dem  ersten  und  dem  zweiten 
Leiter  verbunden  sind,  sowie  mit  den  induktiven 
Schaltungsmitteln  verbundene  Spannungsteiler- 
mittel  (54,  57)  einschlieBt  und  dal3  das  zweite 
Schaltungsmittel  mit  den  Spannungsteilermitteln 
verbunden  ist,  urn  die  Gleichspannungspotential- 
differenz  zu  erzeugen. 

5.  Elektrisches  System  nach  Anspruch  1  ,  2,  3  oder  4, 
dadurch  gekennzeichnet,  dal3  die  elektrisch  leiten- 
de(n)  Oberflache(n)  eine  erste  elektrisch  leitende 
Oberflache  (1  8)  auf  einer  Seite  der  Kammer  und  ei- 
ne  zweite  elektrisch  leitende  Oberflache  (34)  auf 
der  bezuglich  der  ersten  leitenden  Oberflache  ent- 
gegengesetzten  Seite  der  Kammer  einschliel3t/ein- 
schlieBen  und  dal3  das  dritte  Schaltungsmittel  (30, 
31)  eine  Verbindung  der  ersten  und  der  zweiten 
elektrisch  leitenden  Oberflache  mit  der  anderen  der 
Ausgangsklemmen  einschlieBt. 

6.  Elektrisches  System  nach  Anspruch  1  ,  das  ein  zu- 
mindest  teilweise  durchsichtiges  Gehause  (10;  44, 
46)  einschlieBt  und  dadurch  gekennzeichnet  ist, 
dal3  die  elektrisch  leitende  Oberflache  einen  elek- 
trisch  leitenden  Reflektor  (18),  der  auf  einer  Seite 
der  Kammer  angeordnet  ist,  urn  darin  erzeugtes 
Licht  in  eine  gewunschte  Richtung  zu  lenken,  sowie 
einen  elektrisch  leitenden  und  im  wesentlichen 
durchsichtigen  Film  (34)  umfaBt,  der  auf  einer 
Oberflache  (12)  des  Gehauses  auf  der  bezuglich 
des  Reflektors  entgegengesetzten  Seite  der  Kam- 
mer  getragen  wird. 

7.  Elektrisches  System  nach  Anspruch  6,  dadurch  ge- 
kennzeichnet,  dal3  das  zumindest  teilweise  durch- 
sichtige  Gehause  ein  elektrisch  leitendes  auBeres 
Gehause  (10;  44,  46)  fur  Lampenelemente  und 
Schaltungen  einschlieBt,  wobei  dieses  auBere  Ge- 
hause  einen  durchsichtigen  Teil  (46)  umfaBt,  und 

dal3  das  dritte  Schaltungsmittel  eine  Verbindung 
der  positiven  Ausgangsklemme  mit  dem  auBeren 
Gehause  einschlieBt. 

5  8.  Elektrisches  System  nach  Anspruch  6  oder  7,  da- 
durch  gekennzeichnet,  dal3  das  zumindest  teilwei- 
se  durchsichtige  Gehause,  welches  den  leitenden 
Film  (34)  tragt,  eine  lichtdurchlassige  Wand  (46) 
des  auBeren  Gehauses  umfaBt. 

10 
9.  Elektrisches  System  nach  einem  der  Anspruche  1 

bis  8,  umfassend  eine  AuBenhulle  (17),  welche  die 
Bogenentladungsrohrenkammer  (16)  umschlieBt, 
und  wobei  sich  die  leitende(n)  Oberflache(n)  auBer- 

15  halb  dieser  Hulle  befindet/befinden. 

10.  Elektrisches  System  nach  einem  der  Anspruche  1 
bis  9,  dadurch  gekennzeichnet,  dal3  die  Span- 
nungsquelle  (64)  das  erste  Schaltungsmittel  ein- 

20  schlieBt. 

11.  Elektrisches  System  nach  einem  der  vorhergehen- 
den  Anspruche,  dadurch  gekennzeichnet,  dal3  das 
erste  Schaltungsmittel  induktive  Schaltungsmittel 

25  (65,  66,  67,  70,  76),  die  anschlieBbar  sind,  urn  wah- 
rend  des  Betriebs  als  induktives  Vorschaltgerat  zu 
wirken,  das  einen  magnetisch  permeablen  Kern 
(66)  mit  einer  ersten  Wicklung  (68),  die  an  eine 
Wechselstromquelle  anschlieBbar  ist,  einer  zweiten 

30  Wicklung  (70)  zur  Lieferung  von  Betriebswechsel- 
spannung  an  entgegengesetzte  Enden  der  Kam- 
mer  und  einer  dritten  Wicklung  (76)  aufweist,  sowie 
einen  Vorschaltgeratkondensator  (78)  einschlieBt, 
der  zwischen  den  Enden  der  dritten  Wicklung  an- 

35  geschlossen  ist,  und  dal3  die  dritte  Wicklung  (76) 
mit  dem  dritten  Schaltungsmittel  (80,  82,  83)  zur  Er- 
zeugung  des  Gleichspannungspotentials  verbun- 
den  ist. 

40  12.  Elektrisches  System  nach  einem  der  Anspruche  1 
bis  9,  wobei  das  erste  Schaltungsmittel  induktive 
Schaltungsmittel  (92),  die  an  eine  Wechselstrom- 
quelle  angeschlossen  werden  konnen  und  einen  er- 
sten  und  einen  zweiten  Leiter  aufweisen,  urn  Be- 

45  triebswechselspannung  an  entgegengesetzte  En- 
den  der  Kammer  (94)  zu  liefern  und  wahrend  des 
Betriebs  als  induktives  Vorschaltgerat  zu  wirken, 
und  einen  ersten  und  einen  zweiten  Vorschaltgerat- 
kondensator  (96,  97)  einschlieBt,  die  in  Reihen- 

50  schaltungsbeziehung  jeweils  mit  dem  ersten  und 
dem  zweiten  Leiter  verbunden  sind,  dadurch  ge- 
kennzeichnet,  dal3  das  zweite  Schaltungsmittel  ei- 
ne  Diode  (102)  und  einen  Widerstand  (104)  in  Se- 
rienschaltungsbeziehung  einschlieBt,  die  zwischen 

55  der  Kammerseite  des  ersten  Vorschaltgeratkon- 
densators  und  der  induktiven  Vorschaltgeratseite 
des  zweiten  Vorschaltgeratkondensator  ange- 
schlossen  sind,  und  da!3  das  dritte  Schaltungsmittel 
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einen  Leiter  zwischen  der  induktiven  Vorschaltge- 
ratseite  des  zweiten  Kondensators  und  der  leiten- 
den  Oberflache  einschlieBt. 

13.  Elektrisches  System  nach  Anspruch  12,  dadurch  s 
gekennzeichnet,  dal3  ein  Beleuchtungskorperge- 
hause  die  Lampe  und  das  erste,  zweite  und  dritte 
Schaltungsmittel  enthalt,  wobei  dieses  Beleuch- 
tungskorpergehause  zumindest  teilweise  elektrisch 
leitend  ist,  und  dal3  zumindest  der  erste  Vorschalt-  10 
geratkondensator  (96)  elektrisch  von  dem  Beleuch- 
tungskorpergehause  isoliert  ist. 

14.  Elektrisches  System  nach  Anspruch  12  oder  13,  da- 
durch  gekennzeichnet,  dal3  das  dritte  Schaltungs-  15 
mittel  auBerdem  die  induktive  Seite  des  zweiten 
Kondensators  mit  elektrisch  leitenden  Teilen  des 
Beleuchtungskorpergehauses  verbindet. 

15.  VerfahrenzurVerhinderungdes  lonenverlustesaus  20 
einem  Plasmaleiter  in  einer  Hochintensitats-Entla- 
dungslampe  von  der  Art  mit  einer  Kammer  (14),  die 
ein  ionisierbares  Gas  enthalt,  das  zur  Bildung  des 
Plasmaleiters  beitragt,  wobei  die  Kammer  eine  er- 
ste  und  eine  zweite  AnschluBklemme  aufweist,  ei-  25 
ner  AuBenhulle  (17),  welche  die  Kammer  enthalt, 
ersten  Schaltungsmitteln  (50),  die  ein  Vorschaltge- 
rat  umfassen,  das  zur  Lieferung  von  Betriebswech- 
selspannung  an  die  Kammer  mit  der  ersten  und  der 
zweiten  AnschluBklemme  verbunden  ist,  und  einer  30 
elektrisch  leitenden  Oberflache  oder  Oberflachen 
(18,  48)  in  der  Nahe  der  Kammer,  gekennzeichnet 
durch  die  Erzeugung  eines  Gleichspannungspoten- 
tial  mit  einen  positiven  und  einem  negativen  Aus- 
gang,  die  Anordnung  der  elektrisch  leitenden  Ober-  35 
flache  auBerhalb  der  AuBenhulle  (17)  und  die  Ver- 
bindung  eines  der  Gleichspannungsausgange,  der 
eine  entgegengesetzte  Polaritat  wie  die  lonen  des 
Plasmaleiters  aufweist,  mit  einer  der  ersten  und 
zweiten  AnschluBklemmen  der  Kammer  und  des  40 
anderen  der  Gleichspannungsausgange  mit  der/ 
den  leitenden  Oberflache(n)  (18,  48),  urn  ein  elek- 
trisches  Feld  zwischen  der  Oberflache  oder  den 
Oberflachen  und  der  Kammer  aufzubauen  undhier- 
durch  lonen  mit  der  Polaritat  der  Oberflache  oder  45 
Oberflachen  in  der  Kammer  einzuschlieBen. 

16.  VerfahrenzurVerhinderungdes  lonenverlustesaus 
einem  Plasmaleiter  in  einer  Hochintensitats-Entla- 
dungslampe  von  der  Art  mit  einer  Kammer  (14),  die  so 
ein  ionisierbares  Gas  enthalt,  das  zur  Bildung  des 
Plasmaleiters  beitragt,  wobei  die  Kammer  eine  er- 
ste  und  eine  zweite  AnschluBklemme  aufweist,  er- 
sten  Schaltungsmitteln  (50),  die  ein  Vorschaltgerat 
umfassen,  das  zur  Lieferung  von  Betriebswechsel-  55 
spannung  an  die  Kammer  mit  der  ersten  und  der 
zweiten  AnschluBklemme  verbunden  ist,  und  einer 
elektrisch  leitenden  Oberflache  oder  Oberflachen 

(18,  48)  in  der  Nahe  der  Kammer,  dadurch  gekenn- 
zeichnet,  dal3  die  elektrisch  leitende(n)  Oberflache 
(n)  (18,  48)  auBerhalb  der  AuBenflache  der  Lampe 
angeordnet  ist/sind  und  ein  Gleichspannungspo- 
tential  erzeugt  wird  und  die  eine  Gleichspannungs- 
polaritat,  die  eine  entgegengesetzte  Polaritat  wie 
die  lonen  des  Plasmaleiters  aufweist,  mit  einer  der 
ersten  und  zweiten  AnschluBklemmen  der  Kammer 
verbunden  wird  und  die  andere  Gleichspannungs- 
polaritat  mit  der/den  leitenden  Oberflache(n)  (18, 
48)  verbunden  wird,  urn  ein  elektrisches  Feld  zwi- 
schen  der  Oberflache  und  der  Kammer  aufzubauen 
und  hierdurch  lonen  mit  der  Polaritat  der  Oberfla- 
che  oder  Oberflachen  in  der  Kammer  einzuschlie- 
I3en. 

Revendications 

1.  Systeme  electrique  pour  empecher  la  perte  d'ions 
a  partir  d'un  conducteur  de  plasma  dans  une  lampe 
a  decharge  a  intensite  elevee  ayant  une  chambre 
de  tube  a  arc  (16)  contenant  un  gaz  de  remplissage 
ionisable  et  des  materiaux  de  plasma,  incluant  un 
halogene  metallique  qui,  lorsqu'il  est  evapore  et  en 
decharge,  contribue  a  la  formation  d'un  conducteur 
de  plasma,  ladite  chambre  comportant  des  premie- 
re  et  seconde  bornes,  des  premier  moyens  de  cir- 
cuit  (20,  50)  incluant  un  ballast  connecte  auxdites 
premiere  et  seconde  bornes  pour  fournir  une  ten- 
sion  de  fonctionnement  en  courant  alternatif  a  ladite 
chambre,  une  ou  des  surfaces  (18,  34,  44,  48)  elec- 
triquement  conductrices  entourant  sensiblement  et 
enfermant  ladite  chambre,  des  seconds  moyens  de 
circuit  (28)  connectes  a  une  source  de  tension  pour 
developper  un  potentiel  en  courant  continu,  lesdits 
seconds  moyens  de  circuit  ayant  des  bornes  de  sor- 
tie  positive  et  negative  en  courant  continu,  caracte- 
rise  en  ce  que  la  ou  lesdites  surfaces  (18,  34,  44, 
48)  electriquement  conductrices  sont  disposees  a 
I'exterieur  de  la  surface  exterieure  de  ladite  lampe 
et  en  ce  que  Ton  prevoit  des  troisiemes  moyens  de 
circuit  (30,31)  pour  connecter  I'une  des  bornes  en 
courant  continu  a  une  borne  de  ladite  chambre  (1  6) 
et  I'autre  desdites  bornes  de  sortie  a  la  ou  auxdites 
surfaces  electriquement  conductrices  afin  d'etablir 
un  champ  electrique  entre  ladite  surface  ou  lesdites 
surfaces  pour  ainsi  confiner  dans  ladite  chambre, 
des  ions  ayant  la  polarite  de  la  ou  desdites  surfaces. 

3.  Systeme  electrique  selon  la  revendication  1  ou  2 

50 
2.  Systeme  electrique  selon  la  revendication  1  carac- 

terise  en  ce  que  la  ou  lesdites  surfaces  electrique- 
ment  conductrices  comportent  un  reflecteur  (18) 
electriquement  conducteur,  positionne  sur  un  cote 

55  de  ladite  chambre  pour  diriger  dans  une  direction 
desiree  de  la  lumiere  qui  y  est  produite. 
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caracterise  en  ce  qu'une  portion  de  la  ou  desdites 
surfaces  electriquement  conductrices  (18)  est  in- 
curvee. 

4.  Systeme  electrique  selon  la  revendication  1  ,  2  ou  3 
caracterise  en  ce  que  lesdits  premiers  moyens  de 
circuit  comprennent  des  moyens  de  circuit  inductifs 
(50)  pouvant  etre  connectes  a  une  source  d'energie 
en  courant  alternatif  et  ayant  des  premier  et  second 
conducteurs  pour  delivrer  une  tension  de  fonction- 
nement  en  courant  alternatif  aux  extremites  oppo- 
sees  de  la  chambre  (16)  et  pour  agir  en  tant  que 
ballast  inductif  lors  du  fonctionnement,  des  premier 
et  second  condensateurs  ballasts  connectes  en  re- 
lation  de  circuit  serie  avec  lesdits  premier  et  second 
conducteurs,  respectivement,  et  des  moyens  divi- 
seurs  de  tension  (54,  57)  connectes  auxdits 
moyens  de  circuit  inductif  et  en  ce  que  lesdits  se- 
cond  moyens  de  circuit  sont  connectes  auxdits 
moyens  diviseur  de  tension  pour  developper  ladite 
difference  de  potentiel  en  courant  continu. 

5.  Systeme  electrique  selon  la  revendication  1  ,  2,  3  ou 
4  caracterise  en  ce  que  la  ou  les  surfaces  conduc- 
trices  comportent  une  premiere  surface  electrique- 
ment  conductrice  (1  8)  sur  un  cote  de  ladite  chambre 
et  une  seconde  surface  electriquement  conductrice 
(34)  sur  le  cote  de  ladite  chambre  oppose  a  ladite 
premiere  surface  conductrice  et,  en  ce  que  les  troi- 
sieme  moyens  de  circuit  (30,  31  )  comprennent  une 
connexion  desdites  premiere  et  seconde  surfaces 
electriquement  conductrices  a  ladite  autre  des  bor- 
nes  de  sortie. 

6.  Systeme  electrique  selon  la  revendication  1  qui 
comprend  un  logement  au  moins  partiellement 
transparent  (10;44;46)  et  caracterise  en  ce  que  la- 
dite  surface  electriquement  conductrice  comprend 
un  reflecteur  electriquement  conducteur  (18)  posi- 
tionne  sur  un  cote  de  ladite  chambre  pour  diriger, 
dans  une  direction  desiree,  de  la  lumiere  qui  y  est 
produite  et.  une  pellicule  electriquement  conductri- 
ce  et  sensiblement  transparente  (34)  supportee  sur 
une  surface  (12)  dudit  logement  sur  le  cote  de  ladite 
chambre  oppose  audit  reflecteur. 

7.  Systeme  electrique  selon  la  revendication  6  carac- 
terise  en  ce  que  ledit  logement  au  moins  partielle- 
ment  transparent  comprend  un  logement  exterieur 
electriquement  conducteur  (10;44,46)  pour  les  cir- 
cuits  et  les  composants  de  la  lampe,  ledit  carter  ex- 
terieur  comprenant  une  partie  transparente  (46)  et 
en  ce  que  lesdits  troisiemes  moyens  de  circuit  com- 
portent  une  connexion  de  ladite  borne  positive  de 
sortie  audit  logement  exterieur. 

8.  Systeme  electrique  selon  la  revendication  6  ou  7 
caracterise  en  ce  que  ledit  logement  au  moins  par- 

tiellement  transparent  supportant  ladite  pellicule 
conductrice  (34)  comprend  une  paroi  (46),  trans- 
mettant  la  lumiere,  dudit  logement  exterieur. 

5  9.  Systeme  electrique  selon  I'une  quelconque  des  re- 
vendications  1-8  comprenant  une  enveloppe  exte- 
rieure  (.17)  enfermant  ladite  chambre  de  tube  d'arc 
(16)  et  la  ou  les  surfaces  conductrices  sont  exte- 
rieures  a  ladite  enveloppe. 

10 
10.  Systeme  electrique  selon  I'une  quelconque  des  re- 

vendications  1  a  9  caracterise  en  ce  que  ladite  sour- 
ce  de  tension  (64)  comporte  lesdits  premiers 
moyens  de  circuit. 

15 
11.  Systeme  electrique  selon  I'une  quelconque  des  re- 

vendications  precedentes  caracterise  en  ce  que 
lesdits  premiers  moyens  de  circuit  comprenant  des 
moyens  de  circuit  inductif  (65,  66,  67,  70,  76)  pou- 

20  vant  etre  connectes  de  facon  a  agir  comme  un  bal- 
last  inductif  lors  du  fonctionnement,  ayant  un  noyau 
magnetiquement  permeable  (66),  avec  un  premier 
enroulement  (68)  pouvant  etre  connecte  a  une 
source  d'energie  en  courant  alternatif,  un  second 

25  enroulement  (70)  pour  delivrer  une  tension  de  fonc- 
tionnement  en  courant  alternatif  aux  extremites  op- 
posees  de  ladite  chambre  et  un  troisieme  enroule- 
ment  (76),  et  un  condensateur  ballast  (78)  connecte 
sur  les  extremites  dudit  troisieme  enroulement,  et 

30  en  ce  que  ledit  troisieme  enroulement  (76)  est  conn- 
necte  auxdits  seconds  moyens  de  circuit  (80,  82, 
83)  pour  developper  ledit  potentiel  en  courant  con- 
tinu. 

35  12.  Systeme  electrique  selon  I'une  quelconque  des  re- 
vendications  1  a  9  dans  lequel  lesdits  premier 
moyens  de  circuit  comportent  des  moyens  de  circuit 
inductif  (92)  pouvant  etre  connectes  a  une  source 
d'energie  en  courant  alternatif  et  ayant  des  premier 

40  et  second  inducteurs  pour  delivrer  une  tension  de 
fonctionnement  en  courant  alternatif  aux  extremites 
opposees  de  la  chambre  (94)  et  pour  agir  en  tant 
que  ballast  inductif  lors  du  fonctionnement,  des  pre- 
mier  et  second  condensateurs  ballasts  (96,  97)  con- 

45  nectes  en  relation  de  circuit  serie  avec  lesdits  pre- 
mier  et  second  conducteurs,  respectivement,  en  ce 
que  lesdits  seconds  moyens  de  circuit  comprennent 
une  diode  (102)  et  une  resistance  (104)  en  relation 
de  circuit  serie,  connectees  entre  le  cote  de  la 

so  chambre  dudit  premier  condensateur  ballast  et  le 
cote  du  ballast  inductif  dudit  second  condensateur 
ballast  et  en  ce  que  lesdits  troisiemes  moyens  de 
circuit  comprennent  un  conducteur  entre  ledit  cote 
ballast  inductif  du  second  condensateur  et  ladite 

55  surface  conductrice. 

1  3.  Systeme  electrique  selon  la  revendication  1  2  carac- 
terise  en  ce  qu'un  logement  de  montage  contient 
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ladite  lampe  et  lesdits  premier,  second  et  troisiemes 
moyens  de  circuit,  ledit  logement  de  montage  etant 
au  moins  partiellement  electriquement  conducteur 
et  en  ce  qu'au  moins  ledit  premier  condensateur 
ballast  (96)  est  electriquement  isole  dudit  logement  s 
de  montage. 

nes  de  la  chambre  et  I'autre  polarite  en  courant  con- 
tinu  est  connectee  a  la  ou  les  surfaces  conductrices 
(18,  48)  afin  d'etablir  un  champ  electrique  entre  la 
surface  et  la  chambre  et  confimer  ainsi  dans  la 
chambre  des  ions  ayant  la  polarite  de  la  ou  des  sur- 
faces. 

14.  Systeme  electrique  selon  la  revendication  12  ou  13 
caracterise  en  ce  que  lesdits  troisieme  moyens  de 
circuit  connectent  additionnellement  ledit  cote  in-  10 
ductif  du  second  condensateur  a  des  parties  elec- 
triquement  conductrices  dudit  logement  de  monta- 
ge. 

15.  Procede  pour  empecher  la  perte  d'ions  a  partir  d'un  is 
conducteur  de  plasma  dans  une  lampe  a  decharge 
a  intensite  elevee  du  type  comprenant  une  chambre 
(14)  contenant  un  gaz  ionisable  qui  contribue  a  la 
formation  du  conducteur  de  plasma,  la  chambre 
comprenant  des  premiere  et  seconde  bornes,  une  20 
enveloppe  exterieure  (17)  contenant  la  chambre, 
des  premiers  moyens  de  circuit  (50)  incluant  un  bal- 
last  connecte  aux  premiere  et  seconde  bornes  pour 
fournir  une  tension  de  fonctionnement  en  courant 
alternatif  a  la  chambre,  et  une  ou  des  surfaces  elec-  25 
triquement  conductrices  (18,  48)  ,  au  voisinage  de 
la  chambre,  caracterise  en  ce  qu'on  produit  un  po- 
tentiel  en  courant  continu  ayant  des  entrees  positi- 
ve  et  negative  ;  on  positionne  la  surface  electrique- 
ment  conductrice  a  I'exterieur  de  ladite  enveloppe  30 
exterieure  (17)  et  on  connecte  I'une  des  sorties  en 
courant  continu  ayant  la  polarite  opposee  a  celle 
des  ions  du  conducteur  de  plasma,  sur  I'une  des 
premiere  et  seconde  bornes  de  la  chambre  et  I'autre 
des  sorties  en  courant  continu  sur  la  ou  les  surfaces  35 
conductrices  (18,  48)  afin  d'etablir  un  champ  elec- 
trique  entre  la  ou  les  surfaces  et  la  chambre  pour 
ainsi  confiner  dans  la  chambre  des  ions  ayant  la  po- 
larite  de  la  ou  des  surfaces. 

40 
16.  Procede  pour  empecher  la  perte  d'ions  a  partir  d'un 

conducteur  de  plasma  dans  une  lampe  a  decharge 
a  intensite  elevee  du  type  comprenant  une  chambre 
(14)  contenant  un  gaz  ionisable  qui  contribue  a  la 
formation  du  conducteur  de  plasma,  la  chambre  45 
ayant  des  premiere  et  seconde  bornes,  des  pre- 
miers  moyens  de  circuit  (50)  incluant  un  ballast  con- 
necte  aux  premiere  et  seconde  bornes  pour  fournir 
une  tension  de  fonctionnement  en  courant  alternatif 
a  la  chambre,  et  une  ou  des  surfaces  electrique-  so 
ment  conductrices  (18,  48)  au  voisinage  de  la 
chambre,  caracterise  en  ce  que  la  ou  les  surfaces 
electriquement  conductrices  (18,  48)  sont  dispo- 
sees  a  I'exterieur  de  la  surface  exterieure  de  la  lam- 
pe  et  Ton  produit  un  potentiel  en  courant  continu  et,  55 
une  polarite  en  courant  continu,  ayant  la  polarite  op- 
posee  a  celle  des  ions  du  conducteur  de  plasma, 
est  connectee  a  I'une  des  premiere  et  seconde  bor- 
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