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Description 

This  invention  relates  to  a  discharge  arc  lamp  and 
it  relates  particularly,  though  not  exclusively,  to  a  high 
pressure  sodium  discharge  arc  lamp. 

A  known  high  pressure  sodium  discharge  arc 
lamp,  marketed  by  the  Applicant  company  under  the 
trade  name  SONDL,  operates  at  a  relatively  high  col- 
our  temperature  (21  50K)  with  a  desirable  colour  ren- 
dering  index,  typically  Ra  =  65  . 

The  SONDL  operates  at  a  relatively  high  vapour 
pressure  requiring  a  high  cool  spot  temperature.  In 
the  SONDL,  this  is  achieved  by  provision  of  a  heat 
shield  around  each  end  of  the  discharge  arc  tube  near 
to  a  respective  discharge  electrode.  In  practice,  it  is 
found  that  the  cool  spot  temperature  depends  critical- 
ly  on  the  length  of  heat  shield  used  and  on  the  size  of 
a  back-space  between  a  discharge  electrode  and  an 
adjacent  end  of  the  arc  tube.  The  tolerancing  required 
in  manufacture,  therefore,  can  be  extremely  exacting, 
leading  to  increased  production  costs.  Furthermore, 
during  lamp  operation,  variations  in  operating  condi- 
tions  such  as  lamp  voltage,  supply  voltage  and  choke 
impedance  may  give  rise  to  small  yet  significant  fluc- 
tuations  of  lamp  power.  At  the  relatively  high  cool  spot 
temperatures  needed  in  the  SONDL,  the  glassy  seal- 
ing  material  used  to  seal  the  discharge  electrodes  to 
the  ends  of  the  arc  tube  can  chemically  combine  with 
sodium  in  the  lamp  dose  and  increases  of  lamp  power 
tend  to  exacerbate  the  problem.  Progressively,  over 
a  period,  sodium  is  removed  from  the  dose  reducing 
the  Na  mole  fraction  (nominally  0.744  in  the  case  of 
the  SONDL)  in  the  arc  tube  and  causing  a  gradual  in- 
crease  of  lamp  voltage,  which  eventually  causes  the 
lamp  to  cycle  on  and  off  and  limits  its  useful  life.  Also, 
the  colour  of  light  emitted  by  the  lamp  changes,  be- 
coming  pinker  through  life. 

One  proposal  for  improving  the  situation  has 
been  made  in  EP-A-0  080  820.  In  this  specification  a 
reservoir  for  liquid  dose  is  provided  at  a  cooler  region 
of  an  arc  tube  and  a  wick  is  provided,  extending  out- 
wardly  from  the  reservoir  to  transfer  liquid  dose  from 
the  reservoir  to  a  relatively  hotter  region  of  the  arc 
tube. 

The  present  invention  seeks  to  provide  a  different 
form  of  discharge  arc  lamp  construction  which,  in  the 
case  of  a  high  pressure  sodium  discharge  arc  lamp, 
at  least  alleviates  the  problems  described. 

According  to  a  first  aspect  of  the  invention  there 
is  provided  a  discharge  arc  lamp  including  an  arc  tube 
containing  a  dose,  an  electrode  structure  sealed  to 
each  end  of  the  arc  tube,  and  a  wickarranged  to  move 
liquid  dose  from  a  relatively  cold  region  of  the  arc  tube 
to  a  relatively  hot  region  of  the  arc  tube  characterized 
by  an  insert  member  positioned  between  the  wall  of 
the  arc  tube  and  at  least  one  said  electrode  structure 
wherein  said  insert  member  is  arranged  to  define  the 
wick  which  is  effective,  in  operation  of  the  lamp,  to 

move  liquid  dose,  by  capillary  action,  from  the  rela- 
tively  cold  region  of  the  arc  tube  adjacent  to  said  end 
into  a  reservoir  in  the  relatively  hot  region  of  the  arc 
tube,  and  to  further  define  a  passageway  allowing 

5  movement  of  dose,  by  vapour  diffusion,  to  said  rela- 
tively  cold  region,  said  wick  being  so  configured  as  to 
accommodate  a  variable  volume  of  liquid  dose  and 
said  passageway  being  configured  to  enable  attain- 
ment  of  a  desired  operating  pressure  in  the  arc  tube, 

10  the  distributions  of  vapour  pressure  and  temperature 
along  the  passageway  encouraging  condensation  of 
vapour  at  said  relatively  cold  region  such  that  the  wick 
can  maintain  a  substantially  continuous  supply  of  liq- 
uid  dose  at  the  reservoir. 

15  According  to  another  aspect  of  the  invention, 
there  is  provided  an  insert  member  as  described 
above. 

A  stable  operating  pressure  is  established,  and 
maintained,  in  the  arc  tube  by  evaporation  of  liquid 

20  dose  from  said  substantially  continuous  supply  held 
in  the  reservoir,  and  the  effective  cool  spot  tempera- 
ture  of  the  lamp,  at  the  surface  of  liquid  in  the  reser- 
voir,  is  significantly  higher  than  the  temperature  at 
said  end  of  the  arc  tube,  where  the  electrode  seal  is 

25  located.  Therefore,  in  the  case  of  a  high  pressure  so- 
dium  discharge  arc  lamp,  the  relatively  cold  seal  ma- 
terial  is  less  likely  to  combine  chemically  with  sodium 
in  the  lamp  dose  giving  a  more  stable  lamp  operation 
and  longer  lamp  life.  Moreover,  the  need  for  a  specific 

30  heat  shield,  with  its  attendant  tolerancing  problems, 
is  eliminated.  Since  the  movement  of  dose  is  control- 
led  by  capillary  action  and  by  vapour  diffusion  the 
lamp  can  operate  satisfactorily  in  any  desired  orien- 
tation,  unlike  other,  hithertoknown  forms  of  wick 

35  lamp. 
Said  passageway  may  be  located  around  said 

electrode  structure  and  may  have  a  constricted  inlet 
enabling  the  operating  vapour  pressure  in  the  arc 
tube  to  be  of  the  same  order  as  the  vapour  pressure 

40  immediately  above  the  surface  of  the  reservoir.  Pre- 
ferably,  the  cross-sectional  area  presented  by  the 
constricted  inlet  may  be  the  same  as,  or  si  mi  lar  to,  the 
area  of  exposed  surface  of  liquid  dose  held  in  said  re- 
servoir.  In  general,  the  ratio  of  the  area  of  the  exposed 

45  surface  of  dose  to  the  cross-sectional  area  presented 
by  the  inlet  should  be  greater  than  about  1/10,  and 
preferably  greater  than  1/2,  and  can  be  as  large  as  is 
practically  possible. 

In  order  to  accommodate  a  variable  volume  of  liq- 
50  uid  dose  the  wick  may  have  a  transverse  cross- 

section  of  non-uniform  width  and,  in  particular,  may 
be  defined  by  adjacent,  curved  sides.  The  wick  may 
have  oppositely  curved  sides  and,  in  an  example, 
may  have  a  generally  lens-shaped  cross-section  de- 

55  fined  by  an  inner  surface  of  the  arc  tube  wall  and  by 
the  surface  of  a  longitudinal  channel  formed  in  the  in- 
sert  member.  The  insert  member  may  be  arranged  to 
define  a  plurality  of  wicks  each  having  a  longitudinal- 
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ly-extending  part,  and  said  reservoir  may  comprise  an 
annular  channel  which  is  adapted  to  transfer  dose,  by 
capillary  action,  into  the  reservoir.  Each  wick  may 
also  have  a  radially-extending  part  which  connects 
the  respective  longitudinally  extending  part  to  said 
relatively  cold  region  of  the  arc  tube.  In  order  that  the 
effective  cool  spot  temperature  of  the  lamp  may  be 
substantially  independent  of  volume  changes  in  the 
reservoir,  the  reservoir  may  be  adapted  to  maintain 
therein  a  substantially  constant  level  of  liquid  dose. 
Said  transfer  of  dose  and  said  maintenance  of  a  sub- 
stantially  constant  level  may  be  accomplished  by  pro- 
vision  of  a  said  channel  having  a  sloping  side  wall. 

A  wall  may  be  provided  around  the  electrode 
structure  in  the  vicinity  of  the  seal.  The  wall  prevents 
excess  sealing  material  blocking  the  entrances  to  the 
wicks  during  lamp  assembly  and  also  promotes  con- 
densation  of  dose  in  said  relatively  cold  region  of  the 
arc  tube  near  the  entrances  to  the  wicks. 

It  will  be  appreciated  that  although  the  present  in- 
vention  has  specific  application  to  a  high  pressure  so- 
dium  discharge  arc  lamp  the  invention  has  wider  ap- 
plicability  to  discharge  arc  lamps  generally,  including 
sodium,  mercury  and  metal  halide  discharge  arc 
lamps. 

In  accordance  with  another  aspect  of  the  inven- 
tion  there  is  provided  an  insert  member  suitable  for 
use  in  the  arc  tube  of  a  discharge  arc  lamp  according 
to  said  first  aspect  of  the  invention. 

In  order  that  the  invention  may  be  carried  readily 
into  effect  an  embodiment  thereof  is  now  described, 
by  way  of  example  only,  by  reference  to  the  accom- 
panying  drawings  of  which 

Figure  1  shows  a  longitudinal,  cross-sectional 
view  through  one  end  of  a  high  pressure  sodium 
discharge  arc  lamp, 
Figure  2  shows  a  transverse,  cross-sectional 
view  of  the  lamp  taken  on  line  X-X  in  Figure  1, 
Figure  3  illustrates  qualitativity  the  distributions 
of  vapour  pressure  and  temperature  along  a  pas- 
sageway  in  the  lamp  construction  of  Figures  1 
and  2  and 
Figure  4  illustrates,  on  an  enlarged  scale,  a  re- 
gion  identified  at  W  in  Figure  2. 
Figure  5  shows  a  longitudinal  cross-sectional 
view  showing  the  detail  on  line  Y-Y  in  Figure  1. 
Figure  6  shows  a  transverse,  cross-sectional 
view  through  a  discharge  arc  lamp  having  a  dif- 
ferently  configured  insert  member, 
Figure  7  shows  a  longitudinal,  cross-sectional 
view  through  one  end  of  a  further,  differently  con- 
figured  discharge  arc  lamp  and  Figure  8  shows  a 
transverse,  cross-sectional  view  taken  on  line  ZZ 
in  Figure  7. 
Figure  1  of  the  drawings  shows  a  cross-section 

view  through  one  end  of  a  high  pressure  sodium  dis- 
charge  arc  lamp,  the  other  end  being  substantially 
identical. 

The  lamp  comprises  an  arc  tube  1  madeofalight- 
transmissive  ceramic  material,  e.g.  polycrystalline 
alumina,  fitted  with  a  ceramic  end  plug  2  which  is  sin- 
tered  to  the  arc  tube  wall  (represented  diagrammati- 

5  cally  by  broken  line  3)  to  form  a  monolithic  structure. 
The  end  plug  supports  an  electrode  structure 

shown  at  4  in  side  elevation.  The  electrode  structure 
comprises  a  tubular  lead-in  member  5  (also  shown  in 
side  elevation),  made  of  niobium  for  example,  and  an 

10  electrode  shank  6  which  is  mounted  on  the  lead-in 
member  and  supports  an  over-wound  electrode  as- 
sembly  7  which  may  be  impregnated  with  an  emissive 
material.  Both  the  electrode  shank  and  the  electrode 
assembly  could  be  made  of  tungsten  for  example. 

15  The  tubular  lead-in  member  5  extends  through  a 
central  hole  8  in  the  end  plug  and  is  sealed  therein  by 
means  of  a  glassy  sealing  material  (layer  9),  and  it  is 
this  sealing  material  which  can  chemically  combine 
with  sodium  in  the  arc  tube  resulting  in  a  loss  of  so- 

20  dium  from  the  dose.  The  end  closure  is  completed  by 
provision  of  an  end  cap  10  which  fills  an  annular 
space  between  the  arc  tube  wall  and  the  lead-in 
member. 

A  different  form  of  electrode  structure  could  al- 
25  ternatively  be  used;  for  example,  a  lead-in  member 

and  an  electrode-supporting  shank  set  individually 
into  a  cermet  end  cap.  Clearly,  other  forms  of  end  clo- 
sure  can  be  envisaged. 

Referring  now  to  Figures  1  and  2,  the  arc  tube 
30  also  includes  a  generally  tubular  insert  member  11 

which  surrounds  the  electrode  structure  4,  as  best 
seen  in  the  end-on  view  of  Figure  2.  The  insert  mem- 
ber,  which  is  made  of  a  ceramic  material  (STELLOX 
(RTM)  in  this  example)  and  is  sintered  to  the  arc  tube 

35  wall,  has  a  plurality  of  channels  each  comprising  two 
parts;  a  radially-extending  part  12  formed  in  an  outer 
end  surface  of  the  insert  member  and  a  longitudinal- 
ly-extending  part  13  formed  in  a  side  surface  14.  In 
this  example  the  insert  member  has  four  such  chan- 

40  nels  spaced  at  regular  intervals  around  the  electrode 
structure,  though  an  alternative  number  of  channels 
could  be  provided.  For  reasons  which  will  become  ap- 
parent  hereinafter,  each  channel  formed  in  the  insert 
member  has  a  part-circular  cross-section. 

45  The  insert  member  is  conveniently  formed  by 
pressing,  though  alternative  processing  techniques 
e.g.  machining  or  extruding  could  be  used. 

Each  channel,  in  association  with  adjacent  sur- 
faces  of  the  arc  tube  wall  and  end  plug,  defines  a 

so  wick,  having  a  longitudinally  and  a  radially  extending 
part,  which  is  effective  during  operation  of  the  lamp 
to  move  liquid  dose,  by  capillary  action,  from  a  region 
Ri  in  a  relatively  cold  part  of  the  arc  tube,  adjacent  to 
the  end  plug  and  the  electrode  seal,  to  a  reservoir  R2 

55  located  in  a  relatively  hot  part  of  the  arc  tube  closer 
to  the  discharge  arc. 

Reservoir  R2  comprises  a  generally  annular 
channel  15  defined  by  an  internal  surface  of  the  arc 

3 
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tube  wall  and  by  an  inwardly  sloping  surface  15' 
formed  at  the  inner  end  of  the  insert  member,  as  illu- 
strated  in  the  longitudinal,  sectional  view  of  Figure  5. 
The  longitudinally  extending  part  of  each  wick  opens 
into  reservoir  R2,  and  since  channel  15  has  a  gener- 
ally  tapered  cross-section  it  is  effective  as  an  addi- 
tional  wick  to  transfer  dose,  by  capillary  action,  into, 
and  along,  the  reservoir.  Also,  as  will  be  described  in 
greater  detail  hereafter  the  sloping  side  wall  serves 
to  maintain  the  level  of  liquid  dose  in  the  reservoir 
substantially  constant. 

A  central  hole  16  in  the  insert  member  defines  a 
passageway  around  the  electrode  structure  which 
extends  from  the  inner  to  the  outer  end  surface.  The 
passageway  has  a  constricted  inlet  opening  17  and  is 
wider  at  its  outer  end,  adjacent  to  region 

During  operation  of  the  lamp,  vapour  evaporates 
from,  and  condenses  at,  the  exposed  surface  S  of  liq- 
uid  held  in  reservoir  R2.  The  cross-sectional  area  of 
inlet  opening  1  7  is  made  sufficiently  small  so  as  to  en- 
sure  that  the  operating  pressure  in  the  arc  tube  is  of 
the  same  order  as  the  vapour  pressure  immediately 
above  surface  S,  corresponding  to  the  effective  cool 
spot  temperature  at  surface  S.  In  an  example,  the 
cross-sectional  area  presented  by  the  inlet  opening 
approximately  equals  the  area  of  exposed  surface  S. 

Each  wick  is  effective  to  transfer  liquid,  by  capil- 
lary  action,  from  region  to  reservoir  R2,  as  repre- 
sented  by  arrows  A  in  Figure  1,  and  dose  is  returned 
to  region  R  ̂ by  vapour  diffusion,  as  represented  by 
arrows  B.  Liquid  is  otherwise  retained  in  the  reservoir 
by  the  effect  of  surface  tension,  and  so  the  lamp  can 
operate  in  any  desired  orientation.  The  supply  of  dose 
held  in  reservoir  R2  should  be  maintained  continually 
and,  in  order  to  promote  a  satisfactory  circulation  of 
dose,  the  distributions  of  temperature  and  vapour 
pressure  along  the  passageway,  illustrated  qualita- 
tively  in  Figure  3,  are  so  tailored  as  to  encourage  va- 
pour  to  condense  in  region  R  ̂ whilst  allowing  a  de- 
sired  lamp  operating  pressure  in  the  main  body  of  the 
arc  tube  to  be  achieved.  To  this  end,  vapour  pressure 
in  the  passageway  falls  off  rapidly  in  the  direction  ap- 
proaching  region  R  ̂ due  to  the  constriction  in  the  in- 
let  17.  The  temperature,  however,  is  held  relatively 
high  along  a  substantial  part  of  the  passageway,  this 
being  achieved  by  the  close  proximity  of  the  ceramic 
insert  member  11  to  the  hot  electrode  structure  4. 
This,  in  combination  with  the  pressure  distribution, 
tends  to  inhibit  condensation  of  dose  on  the  sides  of 
the  passageway. 

In  addition,  end  plug  2  is  configured  to  provide  a 
short  tubular  wall  18  around  the  lead-in  member  5. 
This  wall  prevents  excess  sealing  material  blocking 
the  entrances  to  the  wicks  during  lamp  assembly  and 
also  promotes  condensation  of  dose  in  region  R^ 

The  operating  pressure  in  the  arc  tube  does,  of 
course,  depend  on  the  effective  cool  spot  tempera- 
ture  at  the  exposed  surface  S  of  liquid  in  reservoir  R2 

which,  in  turn,  depends  on  the  level  of  liquid  in  the  re- 
servoir  i.e.  the  proximity  of  surface  S  to  the  discharge 
arc.  The  inwardly  sloping  surface  15'  of  channel  15 
serves  to  reduce  the  effect  of  any  volume  change  in 

5  the  reservoir  and  thereby  maintain  the  exposed  sur- 
face  S  at  a  substantially  constant  level  (and  so  cool 
spot  temperature). 

Particularly  during  lamp  run-up,  the  dose  may  not 
be  distributed  evenly  between  the  ends  of  the  arc 

10  tube  and  so  each  wick  should  be  capable  of  transfer- 
ring  a  variable  volume  of  liquid  without  interruption.  To 
that  end,  each  wick  in  this  example  of  the  invention, 
has  a  generally  lens-shaped,  transverse  cross- 
section,  as  is  best  seen  in  Figure  4  which  illustrates, 

15  on  an  enlarged  scale,  a  region  identified  at  W  in  Fig- 
ure  2. 

The  oppositely  curved  sides  19,  20  of  each  lens- 
shaped  wick  are  defined  respectively  by  the  surface 
of  a  channel  13,  formed  in  the  insert  member,  and  by 

20  an  inner  surface  of  the  arc  tube  wall.  With  a  config- 
uration  of  this  kind,  relatively  small  volumes  of  liquid 
occupy  the  narrow,  edge  regions  E  of  the  wick,  as 
shown,  and  larger  volumes  occupy  more  of  the  cen- 
tral  region  C.  In  a  typical  example  the  lens  shape 

25  might  have  a  width  w  of  2.2  mm,  and  a  breadth  b  of 
0.4  mm,  the  radii  of  curvature  of  sides  19,  20  being 
3.0  mm  and  3.7  mm  respectively. 

Figures  6  to  8  of  the  drawings  illustrate  two  alter- 
native  forms  of  wick  configuration  and  where  a  com- 

30  ponent  corresponds  to  that  used  in  the  configuration 
of  Figure  1  it  has  been  ascribed  a  like  reference  nu- 
meral.  Referring  initially  to  Figure  6,  the  insert  mem- 
ber  11  includes  four  elongate  parts  21  each  having  a 
convex,  transverse  cross-section  and  making  contact 

35  with  the  arc  tube  wall  thereby  defining  respective 
pairs  of  wicks  (e.g.  22,  22').  Figures  7  and  8  show  an 
arrangement  wherein  the  insert  member  is  in  two 
parts.  An  upper  part  23  which  has  four  substantially 
lens-shaped  wicks,  is  similar  to  that  shown  in  Figures 

40  1  ,  2,  4  and  5  and  a  lower  part  consists  of  four  cylin- 
drical  rods  24  which  are  aligned  with  the  lens-shaped 
wicks  of  the  upper  partand  make  line  contact  with  the 
arc  tube,  again  defining  respective  pairs  of  wicks  25, 
25'  (Figure  8). 

45  Other  wick  constructions  will  be  apparent  to 
those  skilled  in  the  art;  it  will  be  understood,  for  ex- 
ample,  that  any  other  way  of  configuring  the  inner  sur- 
face  of  the  arc  tube  wall  and  or  the  outer  surface  of 
the  insert  member  which  achieves  a  wicking  action 

so  falls  within  the  scope  of  the  present  invention. 
A  discharge  arc  lamp  in  accordance  with  this  in- 

vention  has  an  effective  cool  spot  temperature,  at  the 
exposed  surface  of  liquid  in  the  reservoir  supplied  by 
the  wick,  which  is  higher  than  the  temperature  at  the 

55  ends  of  the  arc  tube  and  in  the  case  of  a  high  pressure 
sodium  discharge  arc  lamp  it  is  possible  to  achieve 
the  relatively  high  operating  pressure,  as  used  in  the 
SONDL  lamp  for  example,  but  at  a  much  lower  seal 

4 
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temperature.  The  rate  of  chemical  reaction  between 
the  glassy  sealing  material  and  sodium  in  the  lamp 
dose  is  much  reduced  resulting  in  a  lower  rate  of  rise 
of  lamp  voltage  through  life,  leading  to  longer  life,  and 
a  reduction  of  colour  change  through  life.  Moreover, 
the  need  for  a  heat  shield,  of  the  kind  used  in  the 
SONDL  lamp,  is  eliminated  and  the  tolerancing  asso- 
ciated  with  positioning  the  insert  member  in  the  arc 
tube  is  far  less  exacting  than  that  associated  with 
manufacture  and  assembly  of  discharge  arc  lamp 
configurations  known  hitherto.  In  addition,  hitherto 
known  lamps  suffer  from  blackening  at  the  ends  of 
the  arc  tubes  due  to  emitter  material  being  thrown  off 
by  the  electrode  assembly  and  this  tends  to  cause  an 
undesirable  increase  in  cool  spot  temperature  giving 
rise  to  a  change  of  lamp  voltage  and  colour  through 
life,  in  addition  to  the  effect  caused  by  sodium  loss. 
In  the  present  invention  the  insert  member  tends  to 
prevent  blackening  in  the  region  of  the  reservoir  R2, 
i.e.  the  effective  cool  spot,  thereby  reducing  variation 
of  both  voltage  and  colour. 

It  will  be  understood  that  although  the  present  in- 
vention  has  specific  application  to  a  high  pressure  so- 
dium  discharge  arc  lamp,  particularly  a  high  pressure 
sodium  discharge  arc  lamp  operating  at  the  relatively 
high  vapour  pressures  used  in  the  SONDL  lamp,  the 
invention  has  wider  applicability  to  discharge  arc 
lamps  generally,  including  sodium,  mercury  and  met- 
al  halide  lamps. 

It  is  believed  that  a  discharge  arc  lamp  in  accor- 
dance  with  the  present  invention  can,  by  use  of  an  in- 
sert  memberas  defined,  attain  a  higher  cool  spot  tem- 
perature  (and  so  vapour  pressure)  than  could,  in  gen- 
eral,  be  attained  using  a  hitherto  known,  commercial- 
ly  acceptable,  lamp  construction,  thereby  giving  con- 
siderable  scope  for  improved  lamp  design. 

For  example,  a  higher  effective  cool  spot  temper- 
ature  could  permit  a  reduction  in  the  mercury  content 
of  the  dose  giving  an  improved  voltage/power  charac- 
teristic.  Alternatively,  a  higher  cool  spot  temperature 
could  be  used  to  achieve  a  relatively  high  colour  ren- 
dering  index,  and  it  is  believed,  for  example,  thatacol- 
our  rendering  index  in  excess  of  80  can  be  achieved 
in  a  high  pressure  sodium  discharge  lamp  having  an 
efficacy  of  between  40  and  45  Im/watt. 

Furthermore  it  is  believed  that  a  higher  cool  spot 
temperature  may  allow  use  of  metals  and  metal  ha- 
lides  in  the  dose  which,  on  account  of  their  low  vola- 
tility,  would  be  unsuitable  for  use  in  lamps  of  hitherto 
known  construction. 

Claims 

1.  A  discharge  arc  lamp  including  an  arc  tube  (1) 
containing  a  dose,  an  electrode  structure  (4) 
sealed  to  each  end  of  the  arc  tube  (1),  and  a  wick 
(12,13)  arranged  to  move  liquid  dose  from  a  rel- 

atively  cold  region  (R1)  of  the  arc  tube  to  a  rela- 
tively  hot  region  (R2)  of  the  arc  tube  (1)  charac- 
terized  by  an  insert  member  (11,23,24)  posi- 
tioned  between  the  wall  of  the  arc  tube  (1)  and  at 

5  least  one  said  electrode  structure  (4)  wherein 
said  insert  member  (11  ,23,24)  is  arranged  to  de- 
fine  the  wick  (12,13)  which  is  effective,  in  opera- 
tion  of  the  lamp,  to  move  liquid  dose,  by  capillary 
action,  from  the  relatively  cold  region  (R1)  of  the 

10  arc  tube  (1)  adjacent  to  said  end  into  a  reservoir 
(15)  in  the  relatively  hot  region  (R2)  of  the  arc 
tube  (1  ),  and  to  further  define  a  passageway  (1  6) 
allowing  movement  of  dose,  by  vapour  diffusion, 
to  said  relatively  cold  region  (R1),  said  wick 

15  (12,13)  being  so  configured  as  to  accommodate 
a  variable  volume  of  liquid  dose  and  said  passa- 
geway  (16)  being  configured  to  enable  attain- 
ment  of  a  desired  operating  pressure  in  the  arc 
tube  (1),  the  distributions  of  vapour  pressure  and 

20  temperature  along  the  passageway  (16)  encour- 
aging  condensation  of  vapour  at  said  relatively 
cold  region  (R1)  such  that  the  wick  (12,13)  can 
maintain  a  substantially  continuous  supply  of  liq- 
uid  dose  at  the  reservoir  (15). 

25 
2.  Adischarge  arc  lamp  according  to  Claim  1  where- 

in  said  passageway  (16)  is  located  around  said 
electrode  structure  (4)  and  has  a  constricted  inlet 
(17)  enabling  the  operating  vapour  pressure  in 

30  the  arc  tube  (1)  to  be  of  the  same  order  as  the  va- 
pour  pressure  immediately  above  the  surface  of 
the  reservoir  (15). 

3.  Adischarge  arc  lamp  according  to  Claim  2  where- 
35  in  the  cross-sectional  area  of  said  constricted  in- 

let  (17)  is  the  same  as,  or  similar  to,  the  area  of 
the  exposed  surface  (5)  of  liquid  dose  held  in  said 
reservoir  (15). 

40  4.  A  discharge  arc  lamp  according  to  any  one  of 
Claims  1  to  3  wherein  said  wick  (12,13)  has  a 
transverse  cross-section  of  non-uniform  width. 

5.  Adischarge  arc  lamp  according  to  Claim  4  where- 
45  in  said  wick  (12,13)  has  a  generally  lens-shaped 

cross-section  defined  by  an  inner  surface  of  the 
arc  tube  wall  and  by  the  surface  of  a  longitudinal 
channel  formed  in  the  insert  member  (11  ,23,24). 

so  6.  A  discharge  arc  lamp  according  to  any  one  of 
Claims  1  to  5  wherein  the  insert  member 
(11,23,24)  is  arranged  to  define  a  plurality  of 
wicks  (12,13),  each  having  a  longitudinally-ex- 
tending  part  (13),  and  said  reservoir  (15)  com- 

55  prises  an  annular  channel  which  is  adapted  to 
transfer  dose,  by  capillary  action,  into  the  reser- 
voir  (5). 

5 
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7.  A  discharge  arc  lamp  according  to  any  one  of 
Claims  1  to  6  wherein  said  reservoir  (1  5)  is  adapt- 
ed  to  maintain  therein  a  substantially  constant 
level  of  liquid  dose. 

8.  A  discharge  arc  lamp  according  to  Claim  6  and 
Claim  7  wherein  said  annular  channel  (1  5)  has  a 
sloping  side  wall  (1  5')  thereby  to  effect  said  trans- 
fer  and  maintain  said  substantially  constant  level. 

9.  A  discharge  arc  lamp  according  to  any  one  of 
Claims  6  to  8  wherein  each  one  of  said  plurality 
of  wicks  (12,13)  has  a  radially-extending  part  (12) 
which  connects  the  respective  longitudinally-ex- 
tending  part  (13)  to  said  relatively  cold  region 
(R1)ofthe  arc  tube  (1). 

10.  A  discharge  arc  lamp  according  to  any  one  of 
Claims  1  to  9  including  a  barrier  (18)  around  the 
electrode  structure  (4). 

11.  A  ceramic  discharge  arc  lamp  according  to  any 
one  of  Claims  1  to  10. 

satzes  durch  Dampfdiffusion  zu  dem  relativ  kal- 
ten  Bereich  (R1)  gestattet,  wobei  der  Durchlali 
(12,13)  so  ausgelegt  ist,  dali  erein  variables  Vo- 
lumen  des  flussigen  Zusatzes  aufnimmt,  und  der 

5  Durchgangsweg  (16)  so  ausgelegt  ist,  dali  er  das 
Erzielen  eines  gewunschten  Arbeitsdruckes  in 
dem  Bogenentladungsrohr  (1  )  ermoglicht  und  die 
Verteilungen  von  Dampfdruck  und  Temperatur 
entlang  des  Durchgangsweges  (16)  Dampfkon- 

10  densation  an  dem  relativ  kalten  Bereich  (R1)  der- 
art  unterstutzen,  dali  der  Durchlali  (12,13)  eine 
im  wesentlichen  kontinuierliche  Versorgung  von 
flussigem  Zusatz  zu  dem  Reservoir  (15)  auf- 
rechterhalten  kann. 

15 
2.  Eine  Bogenentladungslampe  nach  Anspruch  1, 

bei  der  der  Durchgangsweg  (1  6)  urn  den  Elektro- 
denaufbau  (4)  herum  gelegen  ist  und  einen  ver- 
engten  Einlali(17)  hat,  deres  ermoglicht,  dali  der 

20  Betriebsdampfdruck  in  dem  Bogenentladungs- 
rohr  (1)  von  der  gleichen  Ordnung  wie  der  Dampf- 
druck  direkt  oberhalb  der  Oberflache  des  Reser- 
voirs  (15)  ist. 

12.  A  high  pressure  sodium  discharge  arc  lamp  ac-  25 
cording  to  any  one  of  Claims  1  to  11. 

13.  An  insert  member  (11,23,24)  having  all  the  fea- 
tures  of  the  insert  member  described  in  Claim  1, 
adapted  to  be  used  in  the  arc  tube  (1)  of  a  dis-  30 
charge  arc  lamp  according  to  any  one  of  Claims 
1  to  12. 

Patentanspruche  35 

Eine  Bogenentladungslampe  nach  Anspruch  2, 
bei  der  der  Querschnittsbereich  des  verengten 
Einlasses  (1  7)  der  gleiche  ist  oder  ahnlich  ist  wie 
der  Bereich  derfreiliegenden  Oberflache  (S)  des 
flussigen  Zusatzes,  der  in  dem  Reservoir  (15) 
gehalten  wird. 

Eine  Bogenentladungslampe  nach  einem  der  An- 
spruche  1  bis  3,  bei  der  der  Durchlali  (12,13)  ei- 
nen  transversalen  Querschnitt  von  nicht- 
gleichformiger  Breite  aufweist. 

1.  Eine  Bogenentladungslampe,  die  ein  Bogenent- 
ladungsrohr  (1)  umfalit,  das  einen  Zusatz,  einen 
Elektrodenaufbau  (4),  derjeweils  mit  einem  Ende 
des  Bogenentladungsrohres  (1)  abgedichtet  ver-  40 
bunden  ist,  und  einen  Durchlali  (12,13),  der  so 
angeordnet  ist,  dali  er  einen  flussigen  Zusatz  von 
einem  relativ  kalten  Bereich  (R1)  des  Bogenent- 
ladungsrohres  zu  einem  relativ  heilien  Bereich 
(R2)  des  Bogenentladungsrohres  (1)  bewegt,  45 
enthalt,  gekennzeichnet  durch  ein  Einschubglied 
(11,23,24),  das  zwischen  der  Wand  des  Bogen- 
entladungsrohres  (1)  und  wenigstens  einem 
Elektrodenaufbau  (4)  gelegen  ist,  wobei  das  Ein- 
schubglied  (11,23,24)  so  angeordnet  ist,  dali  es  so 
den  Durchlali  (12,13)  abgrenzt,  der  im  Betrieb 
der  Lampe  wirkt,  urn  flussigen  Zusatz  durch  Ka- 
pillarkraft  von  dem  relativ  kalten  Bereich  (R1)  des 
Bogenentladungsrohres  (1),  angrenzend  an  das 
besagte  Ende,  in  ein  Reservoir  (1  5)  in  dem  relativ  55 
heilien  Bereich  (R2)  des  Bogenentladungsrohres 
(1)  zu  bewegen,  und  weiterhin  einen  Durch- 
gangsweg  (16)  abgrenzt,  der  Bewegung  des  Zu- 

5.  Eine  Bogenentladungslampe  nach  Anspruch  4, 
bei  der  der  Durchlali  (12,13)  einen  allgemein  lin- 
senformigen  Querschnitt  hat,  der  durch  eine  in- 
nere  Oberflache  der  Bogenentladungsrohrwand 
und  durch  die  Oberflache  eines  Langskanals,  der 
in  dem  Einschubglied  (11,23,  24)  ausgeformt  ist, 
begrenzt  wird. 

6.  Eine  Bogenentladungslampe  nach  einem  der  An- 
spruche  1  bis  5,  bei  der  das  Einschubglied 
(1  1  ,23,24)  so  angeordnet  ist,  dali  es  eine  Vielzahl 
von  Durchlassen  (12,13)  bildet,  von  denen  jeder 
einen  sich  in  Langsrichtung  erstreckenden  Teil 
(13)  aufweist,  und  das  Reservoir  (15)  einen  ring- 
formigen  Kanal  umfalit,  der  angepalit  ist,  urn  Zu- 
satz  durch  Kapillarwirkung  in  das  Reservoir  (5) 
uberzufuhren. 

7.  Eine  Bogenentladungslampe  nach  einem  der  An- 
spruche  1  bis  6,  bei  der  das  Reservoir  (15)  aus- 
gelegt  ist,  urn  in  ihm  ein  im  wesentlichen  konstan- 
tes  Niveau  flussigen  Zusatzes  zu  halten. 

6 
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8.  Eine  Bogenentladungslampe  nach  Anspruch  6 
und  Anspruch  7,  bei  der  der  ringformige  Kanal 
(15)  eine  geneigte  Seitenwand  (15')  aufweist,  urn 
dadurch  ubertragung  zu  bewirken  und  das  im  we- 
sentlichen  konstante  Niveau  aufrechtzuerhalten. 

9.  Eine  Bogenentladungslampe  nach  einem  der  An- 
spruche  6  bis  8,  bei  der  jeder  der  Vielzahl  von 
Durchlassen  (12,13)einensich  radial  erstrecken- 
den  Teil  (12)  aufweist,  der  den  jeweiligen  sich  in 
Langsrichtung  erstreckenden  Teil  (13)  mit  dem 
relativ  kalten  Bereich  (R1)des  Bogenentladungs- 
rohres  (1)  verbindet. 

10.  Eine  Bogenentladungslampe  nach  einem  der  An- 
spruche  1  bis  9,  die  eine  Barriere  (18)  urn  den 
Elektrodenaufbau  (4)  herum  einschlielit. 

11.  Eine  keramische  Bogenentladungslampe  nach 
einem  der  Anspruche  1  bis  10. 

12.  Eine  Hochdruck-Natriumdampf-Bogenentla- 
dungslampe  nach  einem  der  Anspruche  1  bis  11. 

13.  Ein  Einschubglied  (11,23,24)  mit  all  den  Merkma- 
len  des  Einschubgliedes,  das  in  Anspruch  1  be- 
schrieben  ist,  dasfurdie  Verwendung  in  dem  Bo- 
genentladungsrohr  (1)  einer  Bogenentladungs- 
lampe  nach  einem  der  Anspruche  1  bis  12  ange- 
paftt  ist. 

Revendications 

1  .  Lampe  a  arc  de  decharge  contenant  un  tube  a  arc 
(1)  qui  contient  une  dose,  une  structure  formant 
electrode  (4)  scellee  a  chaque  extremite  du  tube 
a  arc  (1),  et  une  meche  (12,  13)  concue  pour  de- 
placer  une  dose  liquide  d'une  region  relativement 
froide  (R1)  du  tube  a  arc  vers  une  region  relati- 
vement  chaude  (R2)  du  tube  a  arc  (1),  caracteri- 
see  par  un  element  formant  insert  (11  ,  23,  24)  pla- 
ce  entre  la  paroi  du  tube  a  arc  (1)  et  I'une  au 
moins  desdites  structures  formant  electrodes 
(4),  sachant  que  ledit  element  formant  insert  (11  , 
23,  24)  est  concu  pour  definir  la  meche  (12,  13) 
qui  sert,  pendant  le  fonctionnement  de  la  lampe, 
a  deplacer  par  effet  de  capi  llarite  une  dose  liqui- 
de  de  la  region  relativement  froide  (R1)  du  tube 
a  arc,  adjacente  a  ladite  extremite,  jusque  dans 
un  reservoir  (15)  dans  la  region  relativement 
chaude  (R2)  du  tube  a  arc  (1),  et  a  def  iniren  outre 
une  voie  de  passage  (16)  qui  permet  le  deplace- 
ment  d'une  dose  par  diffusion  de  vapeurvers  la- 
dite  region  relativement  froide  (R1),  ladite  meche 
(12,  13)  ayant  une  configuration  telle  qu'elle  peut 
recevoir  un  volume  variable  de  dose  liquide  et  la- 
dite  voie  de  passage  (16)  ayant  une  configuration 

telle  qu'elle  permet  d'obtenir  une  pression  de 
fonctionnement  voulue  dans  le  tube  a  arc  (1),  les 
distributions  de  la  pression  de  vapeur  et  de  la 
temperature  le  long  de  la  voie  de  passage  (16)  fa- 

5  vorisant  une  condensation  de  la  vapeurau  niveau 
de  ladite  region  relativement  froide  (R1)  si  bien 
que  la  meche  (12,13)  peut  maintenir  une  amenee 
sensiblement  continue  de  dose  liquide  au  niveau 
du  reservoir  (15). 

10 
2.  Lampe  a  arc  de  decharge  selon  la  revendication 

1,  dans  laquelle  ladite  voie  de  passage  (16)  est 
situee  autour  de  la  dite  structure  formant  electro- 
de  (4)  et  comporte  une  entree  retrecie  (17)  per- 

is  mettant  que  la  pression  de  vapeur  de  fonctionne- 
ment  a  I'interieur  du  tube  a  arc  (1)  soit  du  meme 
ordre  de  grandeur  que  la  pression  de  vapeur  juste 
au-dessus  de  la  surface  du  reservoir  (15). 

20  3.  Lampe  a  arc  de  decharge  selon  la  revendication 
2,  dans  laquelle  la  section  transversale  de  ladite 
entree  retrecie  (17)  est  identique  ou  similaire  a  la 
superficie  de  la  surface  exposee  (S)  de  la  dose 
liquide  contenue  dans  le  reservoir  (15). 

25 
4.  Lampe  a  arc  de  decharge  selon  I'une  quelconque 

des  revendications  1  a  3,  dans  laquelle  ladite  me- 
che  (12,  1  3)  a  une  section  transversale  de  largeur 
non  uniforme. 

30 
5.  Lampe  a  arc  de  decharge  selon  la  revendication 

4,  dans  laquelle  ladite  meche  (12,  13)  a  une  sec- 
tion  globalement  en  forme  de  lentille,  definie  par 
la  surface  interieure  de  la  paroi  du  tube  a  arc  et 

35  par  la  surface  d'un  canal  longitudinal  forme  dans 
I'element  formant  insert  (11  ,  23,  24). 

6.  Lampe  a  arc  de  decharge  selon  I'une  quelconque 
des  revendications  1  a  5,  dans  laquelle  I'element 

40  formant  insert  (11  ,  23,  24)  est  concu  pour  definir 
une  pluralite  de  meches  (12,  13),  comportant 
chacune  une  partie  (13)  qui  s'etend  longitudina- 
lement,  et  ledit  reservoir  (15)  comprend  un  canal 
annulaire  qui  est  apte  a  transferer  par  effet  de  ca- 

45  pillarite  une  dose  jusque  dans  le  reservoir  (15). 

7.  Lampe  a  arc  de  decharge  selon  I'une  quelconque 
des  revendications  1  a  6,  dans  laquelle  ledit  re- 
servoir  (15)  est  apte  a  maintenir  un  niveau  sen- 

50  siblement  constant  de  dose  liquide. 

8.  Lampe  a  arc  de  decharge  selon  la  revendication 
6  et  la  revendication  7,  dans  laquelle  ledit  canal 
annulaire  (15)  presente  une  paroi  laterale  incli- 

55  nee  (1  5')  pour  effectuer  ledit  transfert  et  mainte- 
nir  ledit  niveau  sensiblement  constant. 

9.  Lampe  a  arc  de  decharge  selon  I'une  quelconque 

7 
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des  revendications  6  a  8,  dans  laquelle  chaque 
meche  de  ladite  pluralite  de  meches  (12,  13) 
comporte  une  partie  (12)  s'etendant  radialement 
qui  relie  la  partie  correspondante  (13)  s'etendant 
longitudinalement  a  ladite  region  relativement  5 
froide  (R1)  du  tube  a  arc  (1). 

1  0.  Lampe  a  arc  de  decharge  selon  I'une  quelconque 
des  revendications  1  a  9,  qui  comprend  une 
barriere  (1  8)  autour  de  la  structure  formant  elec-  10 
trade  (4). 

11.  Lampe  ceramique  a  arc  de  decharge  conforme  a 
I'une  quelconque  des  revendications  1  a  10. 

15 
12.  Lampe  au  sodium  haute  pression  et  a  arc  de  de- 

charge  conforme  a  I'une  quelconque  des  reven- 
dications  1  a  11. 

13.  Element  formant  insert  (11,  23,  24)  qui  presents  20 
toutes  les  caracteristiques  de  I'element  formant 
insert  decrit  a  la  revendication  1  et  qui  peut  etre 
utilise  dans  le  tube  a  arc  (1  )  d'une  lampe  a  arc  de 
decharge  conforme  a  I'une  quelconque  des  re- 
vendications  1  a  12.  25 
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