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between  said  envelope  and  said  vitreous  body. 
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TECHNICAL  FIELD 

This  invention  relates  to  a  lamp  that  comprises  (i) 
an  envelope  of  vitreous  light-transmitting  material  en- 
closing  an  internal  space  where  light  is  generated,  (ii) 
conductive  metallic  lead  structure  projecting  into  said 
internal  space,  and  (iii)  means  for  supporting  said 
lead  structure  on  said  envelope  and  forming  a  seal 
between  said  lead  structure  and  said  envelope.  The 
invention  also  relates  to  a  method  of  making  such  a 
lamp. 

BACKGROUND 

In  certain  lamps  of  the  above  type,  it  is  important 
that  the  light-generating  means  be  precisely  located 
in  a  predetermined  position  within  the  envelope  of  the 
lamp.  For  example,  in  a  metal-halide  discharge  lamp, 
light  is  generated  by  an  arc  developed  between 
spaced  electrode  tips,  and  these  tips  must  be  precise- 
ly  located  with  respect  to  each  other  and  the  sur- 
rounding  envelope  in  order  to  achieve  proper  envel- 
ope  or  arc-tube  temperature  distribution  and  desired 
optical  properties,  life,  and  lumens  output.  The  elec- 
trode  tips  are  located  by  supporting  them  on  leads 
which  extend  through  openings  in  the  envelope,  and 
seals  are  formed  between  the  envelope  and  the 
leads  in  order  to  support  the  leads  on  the  envelope 
and  to  prevent  any  leakage  in  this  region.  The  seals 
can  be  either  of  the  pinch-seal  type  orthe  shrink-seal 
type. 

One  obstacle  to  achieving  precise  positioning  of 
the  electrode  tips  is  the  difficulty  of  making  the  seals 
without  introducing  such  distortion  of  the  sealing  re- 
gions  of  the  envelope  that  displaces  the  leads  and 
electrode  tips  from  the  precise  positions  desired.  We 
are  concerned  with  providing  a  seal  and  support 
structure  for  the  leads  that  lends  itself  to  achieving 
precise  positioning  of  the  light-generating  means,  for 
example,  the  electrode  tips  in  the  case  of  a  discharge 
lamp. 

In  addition  to  the  need  for  precise  positioning  of 
the  electrode  tips,  there  is  a  need  to  hold  the  inner  ge- 
ometry  of  the  light-transmitting  envelope  to  close  de- 
sign  tolerances  in  order  to  meet  certain  color  separa- 
tion,  life,  and  quality  requirements.  The  above- 
described  difficulty  of  making  the  seals  about  the 
leads  without  introducing  distortion  of  the  sealing  re- 
gions  of  the  envelope  is  an  obstacle  to  achieving  the 
precise  inner  geometry  desired  for  the  envelope.  We 
are  concerned  with  providing  seal  and  support  struc- 
ture  for  the  leads  that  facilitates  achieving  the  precise 
desired  inner  geometry  of  the  envelope. 

We  are  also  concerned  with  providing  a  method 
of  constructing  the  seal  and  support  structure  that 
enables  us  to  achieve  precise  positioning  of  the  light- 
generating  means  and  precise  control  of  the  inner  ge- 
ometry  of  the  envelope. 

Our  invention  is  also  applicable  to  filament  type 
lamps,  e.g.,  the  double-ended  halogen  lamp  contain- 
ing  a  tungsten  filament  and  one  or  more  halogens 
within  the  filament  chamber,  with  the  surface  of  the 

5  filament  chamber  having  a  coating  or  filter  thereon 
which  transmits  visible  light  radiation  but  which  re- 
flects  infrared  radiation  back  to  the  filament.  Such 
lamps  require  precise  radial  alignment  of  the  filament 
along  the  optical  axis  of  the  filament  chamber  in  order 

10  to  achieve  maximum  conversion  of  the  infrared  radi- 
ation  reflected  by  the  coating  back  to  the  filament  to 
visible  light  radiation  which  is  transmitted  by  the  coat- 
ing.  A  lamp  of  this  type  is  disclosed  and  claimed  in 
U.S.  Patent  4,942,331  -Bergman  et  al,  assigned  to 

15  the  assignee  of  the  present  invention. 

SUMMARY 

In  carrying  out  our  invention  in  form,  we  provide 
20  a  lamp  comprising  (a)  a  tubular  envelope  of  vitreous 

light-transmitting  material  enclosing  an  internal  space 
where  light  is  generated  and  (b)  conductive  lead 
structure  projecting  into  said  internal  space.  Sur- 
rounding  and  sealed  to  said  lead  structure  is  a  body 

25  of  vitreous  material  formed  of  particles  of  vitreous  ma- 
terial  consolidated  together  and  sintered.  This  body 
extends  through  an  opening  in  the  envelope  that 
communicates  with  said  internal  space.  A  hermetic 
seal  is  provided  between  said  envelope  and  said  body 

30  in  the  interface  region  between  said  envelope  and 
said  body. 

In  a  double-ended  discharge-type  of  lamp  em- 
bodying  the  invention,  the  conductive  lead  structure 
supports  at  its  inner  end  one  of  the  electrode  tips  of 

35  the  discharge  lamp.  In  a  double-ended  filament-type 
lamp  embodying  the  invention,  the  conductive  lead 
structure  is  provided  with  an  inner  end  that  is  suitably 
attached  to  one  end  of  the  filament  of  the  lamp. 

In  one  specific  form  of  the  invention,  a  metal  hav- 
40  ing  generally  the  same  coefficient  of  thermal  expan- 

sion  as  the  metal  of  said  conductive  lead  structure  is 
incorporated  in  said  body  of  vitreous  material  and  is 
distributed  within  the  body.  In  one  embodiment  of  this 
form,  the  concentration  of  said  metal  is  higher  in  the 

45  region  of  the  conductive  lead  structure  than  in  said  in- 
terface  region. 

Another  feature  of  our  lamp  is  the  sintered  body 
has  an  inner  end  facing  said  internal  space  and  hav- 
ing  a  concave  configuration  that  merges  smoothly 

so  with  the  surrounding  portion  of  the  envelope  border- 
ing  said  internal  space. 

In  carrying  out  the  method  of  our  invention  in  one 
form,  we  construct  the  lead  structure  and  the  vitreous 
body  as  a  subassembly,  pressing  the  particles  of  vitr- 

55  eous  material  about  the  lead  structure  to  form  a  com- 
pact  surrounding  the  lead  structure  and  then  sinter- 
ing  this  compact.  The  resulting  subassembly  is  then 
inserted  into  said  opening  in  the  envelope,  following 
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which  the  hermetic  seal  is  made  between  the  envel- 
ope  and  the  body. 

In  carrying  out  our  method  in  one  specific  form, 
we  incorporate  a  conductive  species  within  the  com- 
pact  of  the  immediately-preceding  paragraph.  This  is 
done  either  by  mixing  metal  particles  with  the  vitr- 
eous  particles  prior  to  forming  the  compact  or  by  in- 
filtrating  the  compact  with  molten  metal  or  with  a  met- 
allic  solution.  The  conductive  species  is  utilized  for 
producing  a  match  in  coefficients  of  thermal  expan- 
sion  of  the  conductive  lead  structure  and  the  region 
of  the  vitreous  body  immediately  adjacent  the  con- 
ductive  lead  structure. 

In  carrying  out  the  method  of  our  invention  in  an- 
other  form,  we  form  a  body  having  a  central  passage 
therein  by  pressing  vitreous  particles  into  a  compact 
of  this  configuration.  We  then  infiltrate  this  compact 
with  conductive  species  and  then  insert  the  lead 
structure  in  the  central  passage.  Following  this,  we 
sinter  this  assembly  at  elevated  temperature  in  an  in- 
ert  atmosphere  and  then  allow  it  to  cool,  causing  the 
infiltrated  vitreous  material  to  shrink  about  the  lead 
structure  and  form  a  seal  therewith. 

BRIEF  DESCRIPTION  OF  FIGURES 

For  a  better  understanding  of  the  invention,  refer- 
ence  may  be  had  to  following  detailed  description  tak- 
en  in  connection  with  the  accompanying  drawings, 
wherein: 

Fig.  1  is  a  cross-sectional  view  through  a  dis- 
charge  lamp  embodying  one  form  of  the  invention. 

Fig.  2  is  a  perspective  view  of  a  lead-supporting 
subassembly  which  constitutes  a  part  of  the  lamp  of 
Fig.  1. 

Fig.  3  is  a  cross-sectional  view  through  a  dis- 
charge  lamp  embodying  a  modified  form  of  the  inven- 
tion. 

Fig.  4  is  a  cross-sectional  view  showing  one  step 
used  in  a  method  for  making  the  lamp  of  Fig.  3. 

Fig.  5  isa  perspective  view  of  a  subassembly  con- 
stituting  a  part  of  the  lamp  of  Figs.  3  and  4. 

Fig.  6  is  a  perspective  view  of  a  modified  form  of 
a  subassembly  usable  in  the  lamp  of  Fig.  1  in  place 
of  the  subassembly  of  Fig.  2. 

Fig.  7  is  a  perspective  view  of  another  modified 
form  of  a  subassembly  usable  in  the  lamp  of  Fig.  1  in 
place  of  the  subassembly  of  Fig.  1  . 

Fig.  7a  is  a  sectional  view  along  the  line  7a-7a  of 
Fig.  7. 

Fig.  8  is  a  perspective  view  of  another  modified 
form  of  subassembly  usable  in  the  lamp  of  Fig.  1  in 
place  of  the  subassembly  of  Fig.  2. 

Fig.  9  is  a  perspective  view  of  still  another  modi- 
fied  form  of  a  subassembly  usable  in  a  lamp  similar 
to  that  of  Fig.  1  in  place  of  the  subassembly  of  Fig.  2. 

Fig.  10  is  a  perspective  view  of  still  another  modi- 
fied  form  of  lead-supporting  subassembly.  This  sub- 

assembly  is  for  use  in  a  filament-type,  or  incandes- 
cent,  lamp. 

Fig.  11  is  a  side  elevational  view  of  a  filament  as- 
sembly  comprising  two  of  the  subassemblies  of  Fig. 

5  10  and  a  filament  connected  between  the  subassem- 
blies. 

Fig.  12  is  a  cross-sectional  view  of  double-ended 
incandescent  lamp  including  the  filament  assembly  of 
Fig.  11. 

10  Fig.  13  is  a  cross-sectional  view  of  a  single-ended 
incandescent  lamp  embodying  another  modified  form 
of  our  invention.  The  lamp  is  shown  at  an  intermediate 
stage  of  its  assembly. 

Fig.  14  is  a  cross-sectional  view,  taken  during  as- 
15  sembly,  of  a  single-ended  discharge  lamp  embodying 

still  another  modified  form  of  our  invention. 
Fig.  1  5  is  a  cross-sectional  view,  taken  during  as- 

sembly,  of  a  portion  of  another  lamp  embodying  a 
modified  form  of  the  invention. 

20  Fig.  1  6  is  a  cross-sectional  view,  taken  during  as- 
sembly  of  a  portion  of  still  another  lamp  embodying  a 
modified  form  of  the  invention. 

Fig.  17  shows  a  modified  form  of  the  lamp  of  Fig. 
13. 

25 
DETAILED  DESCRIPTION  OF  EMBODIMENTS 

Referring  now  to  Fig.  1,  the  lamp  10  depicted 
therein  comprises  a  tubular  envelope  12  of  vitreous 

30  light-  transmitting  material,  such  as  fused  quartz.  En- 
velope  12  comprises  a  bulbous  central  portion  14  and 
two  tubular  legs  16  and  18  projecting  axially  in  oppo- 
site  directions  from  the  bulbous  central  portion.  With- 
in  the  bulbous  central  portion  14  there  is  an  internal 

35  space  20  where  light  is  generated  during  lamp  oper- 
ation  by  an  electric  arc  developed  between  a  pair  of 
spaced-apart  electrode  tips  24  and  26.  The  lamp  has 
a  central  longitudinal  axis  27  on  which  are  located  the 
electrode  tips  24  and  26  and  the  central  axes  of  the 

40  legs  16  and  18  and  the  bulbous  portion  14. 
Each  of  the  electrode  tips  24  and  26  is  supported 

on  lead  structure  30  that  extends  along  central  axis 
27  through  one  of  the  tubular  legs  16  and  18  and  pro- 
jects  into  the  internal  space  20.  In  the  form  of  the  in- 

45  vention  shown  in  Figs.  1  and  2,  the  lead  structure  30 
comprises  an  inner  rod  32,  preferably  of  tungsten  or 
molybdenum  or  their  alloys,  a  foil  element  33  prefer- 
ably  of  molybdenum,  and  an  outer  rod  34,  preferably 
of  tungsten  or  molybdenum  or  their  alloys.  The  adja- 

50  cent  ends  of  the  inner  and  outer  rods  are  joined  to  the 
foil  element  in  a  conventional  manner. 

For  supporting  each  of  the  lead  structures  30 
within  one  of  the  legs  of  the  envelope  12,  we  provide 
a  body  38  of  sintered  vitreous  material  having  a  sub- 

55  stantially  cylindrical  exterior  that  fits  (in  a  manner 
soon  to  be  described)  within  the  substantially  cylindri- 
cal  bore  of  the  associated  leg.  Fig.  2  illustrates  this 
body  38  and  the  lead  structure  30  on  a  larger  scale 

3 
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and  as  a  subassembly  39  separate  from  the  lamp  en- 
velope  12.  This  subassembly  is  fabricated  separately 
from  the  lamp  envelope  and  is  thereafter  incorporat- 
ed  into  the  lamp  envelope  by  inserting  it  through  the 
outer  end  of  the  associated  leg  16  or  18.  In  one  em- 
bodiment,  before  sealing  of  the  leg  16  to  the  body  38 
a  relatively  loose  fit  providing  a  narrow  passage  43  is 
present  between  these  parts. 

In  one  form  of  the  invention,  the  body  38  is 
formed  about  the  lead  structure  30,  first,  by  placing 
the  lead  structure  in  a  mold  that  has  a  substantially 
cylindrical  cavity  surrounding  the  lead  structure  and 
then  by  filling  the  cavity  with  particles  of  vitreous  ma- 
terial  that  are  thinly  coated  with  a  suitable  binder.  (Al- 
ternatively,  dry  particles  of  binder  could  be  mixed 
with  the  vitreous  particles.)  Then  the  particle  fill  is 
compacted  within  the  mold,  either  by  using  a  dry 
press  or  by  using  isostatic  pressing  apparatus.  Prefer- 
ably,  the  mold  has  a  convex  end  wall  against  which 
the  fill  is  pressed  during  compacting,  thereby  impart- 
ing  to  the  end  40  of  body  38  a  configuration  of  con- 
cave  form,  as  shown  in  Figs.  1  and  2.  During  the 
above-described  compacting  operation,  the  rods  32 
and  34  are  held  in  the  fixed  positions  shown  in  Fig.  2 
by  suitable  fixtures  (not  shown)  which  prevent  the 
rods  from  shifting  during  the  compacting  operation. 

The  subassembly  39  is  then  removed  from  the 
mold  and  placed  in  a  furnace  containing  an  inert  at- 
mosphere,  where  it  is  heated  to  an  appropriate  high 
temperature  and  maintained  at  that  temperature  long 
enough  to  effect  sintering  together  of  the  vitreous 
particles.  This  sintering  action  converts  the  body  38 
into  a  hard  mass  that  is  hermetic  and  contains  no  in- 
terconnecting  porosity,  i.e.,  contains  no  pores  there- 
through  that  would  allow  leakage  through  the  body 
when  present  in  the  lamp.  After  the  sintering  opera- 
tion,  a  good  hermetic  seal  is  present  between  the  foil 
element  33  and  the  surrounding  sintered  vitreous 
body  38. 

A  large  number  of  subassemblies  corresponding 
to  the  subassembly  39  are  fabricated  at  substantially 
the  same  time  and,  thus,  are  available  for  assembly 
in  lamps  corresponding  to  that  of  Fig.  1.  One  of  these 
subassemblies  39  is  inserted  into  the  hollow  leg  16 
through  its  outer  end  until  the  subassembly  reaches 
its  position  of  Fig.  1,  and  another  is  inserted  into  hol- 
low  leg  18  through  its  outer  until  this  subassembly 
reaches  its  position  of  Fig.  1.  Then  a  hermetic  seal  is 
made  between  one  of  the  legs  (e.g.  18)  and  the  outer 
periphery  of  the  associated  body  38,  preferably  by 
heating  a  localized  annular  region  41  of  the  leg  to  its 
softening  point  and  then  collapsing  this  localized  re- 
gion  about  the  body  38  to  effect  a  hermetic  seal  be- 
tween  the  leg  and  the  sub-assembly.  This  heating  is 
done  in  a  conventional  manner  ,  for  example,  with  a 
ring-type  burner  (not  shown)  surrounding  the  leg  18, 
which  also  heats  the  body  38  to  facilitate  joining  of  the 
two  parts  18  and  38. 

After  the  first  seal  is  made  as  above-described, 
the  internal  space  20  is  evacuated  through  the  nar- 
row  passage  43  between  the  other  body  38  and  the 
bore  of  the  surrounding  leg  16,  following  which  a  suit- 

5  able  gaseous  fill  is  introduced  through  this  passage, 
following  which  a  seal  is  made  in  a  conventional  man- 
ner  between  the  leg  16  and  the  body  38.  The  same 
technique  as  used  for  making  the  first  seal  can  be 
used  for  making  this  second  seal. 

10  To  facilitate  evacuation  and  subsequent  filling  of 
the  internal  space  20,  body  38  may  be  provided  with 
one  or  more  non-circular  or  flattened  regions  (not 
shown)  along  its  full  length  on  its  external  surface  to 
provide  between  this  external  surface  and  the  bore 

15  of  the  leg  16  one  or  more  passages  through  which 
gases  may  be  caused  to  flow  during  such  evacuation 
and  filling.  Alternatively,  a  tubulation  (not  shown)  ex- 
tending  through  the  bulbous  central  portion  can  be 
provided  to  afford  a  passage  for  such  evacuation  and 

20  filling,  which  tubulation  would  be  sealed  off  when  fill- 
ing  has  been  completed. 

As  noted  above,  the  body  38  is  made  of  a  vitreous 
material,  and  this  vitreous  material  is  selected  so  as 
to  have  substantially  the  same  coefficient  of  thermal 

25  expansion  as  the  material  of  surrounding  leg  (16  or 
18)  of  the  envelope  12.  For  example,  the  body  38  can 
be  formed  from  fused  silica  powder  and  the  leg  16  or 
1  8  of  fused  quartz.  These  materials  have  substantial- 
ly  the  same  coefficient  of  thermal  expansion.  These 

30  matching  coefficients  enable  a  high  quality  seal  to  be 
made  with  a  near  minimum  in  uneven  distortion  of  the 
two  parts.  Because  the  seal-making  operation  that  is 
used  for  forming  the  seal  between  the  leg  16  or  18 
and  the  sintered  body  38  causes  little  uneven  distor- 

35  tion  of  the  body  38,  the  electrode  tips  remain  in  their 
predetermined  desired  positions  within  the  internal 
space  20  during  and  following  the  seal-making  oper- 
ation.  Thus,  positioning  of  the  electrode  tips  with  re- 
spect  to  each  other  and  to  the  surrounding  envelope 

40  can  be  precisely  controlled. 
As  pointed  out  hereinabove,  it  is  important  that 

the  inner  geometry  of  the  enclosing  structure  sur- 
rounding  the  light-generating  space  20  be  held  to 
close  design  tolerances  in  order  to  meet  certain  color 

45  separation,  life,  and  quality  requirements.  Our  design 
is  especially  effective  in  this  respect  in  that  the  con- 
figuration  of  this  structure  is  substantially  unaffected 
by  the  sealing  operations  described  hereinabove  that 
are  used  for  making  seals  between  the  legs  16  and 

so  18  and  the  vitreous  bodies  38.  In  prior  lamps,  the  re- 
gions  of  the  enclosing  structure  behind  the  electrode 
tips  are  the  regions  typically  distorted  by  the  envel- 
ope-to-lead  sealing  operation.  But  our  sintered  bod- 
ies  38  maintain  their  original  configuration  in  these  re- 

55  gions,  which  are  located  at  their  inner  surfaces  40, 
and  thus  are  not  distorted  in  these  regions  by  the 
sealing  operation.  The  concave  configuration  of  the 
surface  40  shown  in  Fig.  2isthe  desired  shape  forthe 

4 
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envelope  in  this  region,  and  this  concave  shape  is 
maintained  in  the  finished  lamp.  The  front  regions  50 
of  bodies  38,  with  their  concave  front  surfaces,  are 
sometimes  referred  to  herein  as  bowls.  The  back  re- 
gions  are  designated  52. 

The  compacting  and  sintering  operations  used  for 
making  the  body  38  are  especially  advantageous  for 
this  application  because  they  lend  themselves  to  the 
production  of  a  precisely-dimensioned  part  that  can 
be  held  to  close  design  tolerances. 

It  should  be  noted  that  the  lamp  is  a  modular  as- 
sembly  in  which  identical  subassemblies  (39)  are  in- 
serted  into  opposite  ends  of  the  tubular  envelope  12. 
The  subassemblies  and  the  tubular  envelope  are 
sturdy  components  which  can  readily  be  handled  dur- 
ing  manufacture  of  the  lamp  by  high-speed  handling 
equipment.  These  features  contribute  to  a  reduced 
part  count  and  simplify  the  manufacturing  equipment 
and  processes. 

Figs.  3-5  show  a  modified  embodiment  of  the  in- 
vention.  The  completed  lamp  is  shown  in  Fig.  3;  one 
step  in  the  manufacturing  process  is  shown  in  Fig.  4; 
and  one  of  the  inserts,  or  subassembly  39,  is  shown 
in  Fig.  5  in  an  enlarged  perspective  view.  The  parts 
of  this  embodiment  that  correspond  to  similar  parts  in 
the  Fig.  1  embodiment  have  been  assigned  corre- 
sponding  reference  numerals.  In  the  embodiment  of 
Figs.  3-5,  each  of  subassemblies  39  differs  from  sub- 
assembly  39  of  Fig.  2  primarily  in  the  shape  of  the 
front  portion  50  (or  bowl)  of  body  38.  In  Fig.  5,  this 
front  portion  (or  bowl)  50  of  body  38  is  enlarged  in  di- 
ameter  with  respect  to  the  back  portion  52  and  forms 
a  part  of  the  bulbous  portion  of  the  envelope  12  in  the 
finished  lamp.  Also  this  front  portion  50  has  a  much 
more  pronounced  concave  shape  for  its  front  surface 
40  than  is  the  case  with  the  Figs.  1-2  embodiment.  In 
the  Figs.  3-5  embodiment,  the  front  surface  40  is  par- 
aboloidal  in  shape  and  surrounds  the  associated 
electrode  tip  (24  or  26).  The  vitreous  body  38  of  Figs. 
3-5  is  made  of  sintered  together  vitreous  particles  of 
the  same  composition  as  the  particles  of  Fig.  1-2, 
processed  into  the  finished  body  (38)  in  the  same 
manner  as  described  in  connection  with  Figs.  1-2. 

The  lamp  of  Fig.  3  is  assembled  by  inserting  two 
of  the  subassemblies  39  of  Fig.  5  into  a  quartz  tube 
12,  as  shown  in  Fig.  4,  following  which  the  quartz  tube 
is  sealed  to  the  outer  periphery  of  one  of  the  bowls 
50,  following  which  the  internal  space  20  is  evacuated 
through  the  narrow  passage  43  surrounding  the 
other  bowl  50.  Then  a  suitable  fill  is  introduced  into  in- 
ternal  space  20  through  passage  43,  following  which 
a  seal  is  made  between  the  outer  periphery  of  the 
second  bowl  50  and  the  bore  of  tube  12.  Then  the 
ends  of  the  quartz  tube  12  are  removed  to  impart  the 
desired  finished  shape  to  the  envelope. 

The  sealing  operations  employed  for  sealing  the 
bowls  50  of  Fig.  4  to  the  outer  tube  12  do  not  appre- 
ciably  distort  the  bowls  50  and,  thus,  do  not  detrimen- 

tally  affect  the  alignment  of  the  electrode  tips  24  and 
26  or  the  precise  desired  internal  geometry  of  the 
structure  surrounding  the  light-generating  space  20. 

An  important  advantage  of  the  lamp  of  Figs.  3-5 
5  is  that  the  envelope  portion  12  can  be  of  a  simple  tub- 

ular  configuration  of  uniform  diameter.  No  expensive 
and  time-consuming  shaping  of  this  member  into  a 
bulbous  form,  such  as  shown  at  14  in  Fig.  1,  is  re- 
quired. 

10  Fig.  6  illustrates  another  embodiment  of  the  in- 
vention  similar  to  that  of  Figs.  1  and  2,  except  employ- 
ing  a  graded  type  seal  instead  of  the  foil  seal  of  Fig. 
1  and  2.  This  sintered  body  38  of  Fig.  6  is  made  of  a 
combination  of  sintered  vitreous  particles  and  con- 

15  ductive  metal.  In  one  form,  the  body  38  is  made  from 
a  mixture  of  vitreous  particles  and  molybdenum  or 
tungsten  particles.  This  mixture  is  compacted  in  a 
mold  to  full  density  and  then  sintered  at  high  temper- 
ature.  The  concentration  of  the  metal  particles  is 

20  made  much  higher  adjacent  the  lead  structure  30 
than  adjacent  the  outer  periphery  of  the  body,  prefer- 
ably  decreasing  gradually  from  the  inner  periphery  of 
the  body  38  to  near  zero  at  the  outer  periphery.  In  the 
final  sintered  body  the  metal  is  distributed  in  essen- 

25  tially  the  same  manner. 
The  higher  metal  concentration  adjacent  the  lead 

structure  30  enables  a  closer  match  in  coefficients  of 
thermal  expansion  to  be  obtained  between  the  inner 
peripheral  portion  of  body  38  and  lead  structure  30, 

30  thus  enabling  a  more  reliable  seal  to  be  obtained  be- 
tween  these  parts.  Adjacent  the  outer  periphery  of 
the  body  38  the  substantial  absence  of  metal  enables 
a  closer  match  in  the  coefficients  of  thermal  expan- 
sion  of  the  outer  peripheral  portion  of  bowl  50  and  the 

35  quartz  tube  12,  thus  enabling  a  reliable  seal  to  be  ob- 
tained  in  this  region. 

This  subassembly  of  Fig.  6  is  inserted  into  one  leg 
of  a  quartz  or  glass  envelope  in  the  same  manner  as 
the  subassembly  39  or  Fig.  2  is  inserted  into  the  leg 

40  16  of  envelope  12  of  Fig.  1  ,  following  which  a  seal  is 
made  about  the  outer  periphery  of  body  38  in  sub- 
stantially  the  same  manner  as  described  in  connec- 
tion  with  Fig.  1  and  2.  The  front  portion,  or  bowl  50, 
of  Fig.  6  has  a  concave  frontface  40  that  remains  sub- 

45  stantially  unchanged  in  shape  and  location  despite 
the  sealing  operation. 

Another  way  of  making  the  body  38  of  Fig.  6  is, 
first,  to  provide  a  porous  matrix  of  vitreous  material, 
e.g.,  Vycor  sintered  quartz,  having  substantially  the 

so  shape  and  size  of  body  38.  Then,  the  porous  matrix 
is  infiltrated  with  a  metallic  salt  solution  that  is  subse- 
quently  reduced  to  a  conductive  metal  by  suitable 
processing.  The  matrix  can  be  produced  without  the 
lead  30  present  but  with  a  central  passageway  for 

55  subsequently  receiving  the  lead.  Infiltration  of  the 
matrix  is  effected  by  supplying  the  metallic  salt  solu- 
tion  through  this  central  passages  before  the  lead  30 
is  introduced.  Thereafter,  the  lead  30  is  introduced, 

5 
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and  the  infiltrated  matrix  is  caused  to  shrink  around 
the  lead. 

Figs.  7  and  7a  illustrate  another  embodiment  of 
the  invention  similar  to  that  of  Fig.  6  but  employing  a 
modified  form  of  graded  seal.  In  making  the  Fig.  7  em- 
bodiment  the  lead  30  (while  separate  from  assembly 
39)  is  coated  with  a  mixture  of  vitreous  and  metallic 
materials  applied  to  the  lead  in  multiple  layers,  as  by 
dipping,  brushing,  or  drawing  through  a  bath.  The  lay- 
er  nearest  the  lead  has  the  highest  concentration  of 
metal  and,  progressing  in  a  radial  outward  direction, 
the  layers  have  progressively  lower  concentrations  of 
metal.  This  combination  of  layers  is  represented  by 
the  sleeve-like  component  shown  at  54  in  Fig.  7.  Fig. 
7a  is  a  cross-sectional  view  through  the  sleeve-like 
component  54  showing  the  layers  at  55,  56,  and  57. 

In  one  form  of  the  invention,  the  coated  lead 
structure  30  is  incorporated  in  the  subassembly  39  of 
Fig.  7  by  placing  the  lead  structure  in  a  mold  contain- 
ing  a  cavity  having  the  shape  of  body  38  and  with  the 
lead  structure  extending  along  the  central  longitudi- 
nal  axis  of  the  mold  cavity.  Then  the  space  in  the 
mold  cavity  around  the  lead  structure  is  filled  with 
particles  of  vitreous  material,  which  are  then  com- 
pacted,  using  a  suitable  press,  to  form  a  compact  hav- 
ing  the  shape  of  body  38.  Thereafter,  the  compact  is 
removed  from  the  mold  and  sintered  in  a  furnace  con- 
taining  an  inert  atmosphere  to  convert  the  compact 
into  the  finished,  hard  body  38.  Sintering  and  subse- 
quent  cooling  of  the  vitreous  body  causes  it  to  shrink 
about  the  coated  lead  structure  30  and  to  form  a  good 
hermetic  seal  therewith. 

An  alternative  way  of  incorporating  the  lead 
structure  30  in  the  subassembly  39  is  to  compact  the 
vitreous  particles  in  the  above-described  mold  but 
without  the  lead  structure  being  present.  Instead, 
there  is  an  appropriately  shaped  core  attached  to  one 
of  the  press  members,  or  dies,  used  for  compacting 
the  particles;  and  this  core  provides  a  central  pas- 
sage  in  the  compact  approximately  corresponding  in 
shape  and  size  to  the  coated  lead  30.  After  the  com- 
pacting  operation,  the  coated  lead  30  is  inserted  into 
this  central  passage,  and  the  above-described  sinter- 
ing  operation  is  effected.  The  sintering  operation  and 
subsequent  cooling  causes  the  vitreous  body  38  to 
shrink  about  the  coated  lead  30  and  to  form  a  good 
hermetic  seal  therewith. 

The  sleeve  54  of  Fig.  7  can  alternatively  be 
formed  by  providing  about  the  lead  30  a  porous 
sleeve  of  metallic  foam  material,  e.g.,  tungsten  or  mo- 
lybdenum,  and  then  infiltrating  this  metallic  foam  ma- 
terial  with  vitreous  material  in  powder  form  or  in  liquid 
form.  Thereafter,  the  infiltrated  sleeve  is  sintered. 
Thereafter,  the  lead  30  with  the  sleeve  thereon  is  in- 
corporated  into  the  subassembly  39  in  substantially 
the  same  manner  as  described  herein  above  for  incor- 
porating  the  lead  30  with  the  multi-layer  sleeve  there- 
on. 

Fig.  8  illustrates  still  another  embodiment  of  the 
invention,  which  is  similar  to  that  of  Fig.  6  except  in 
the  way  that  the  lead  structure  30  is  constructed.  This 
lead  structure  of  Fig.  8  comprises  innerand  outerrods 

5  32  and  34,  preferably  of  tungsten  or  molybdenum,  or 
their  alloys,  positioned  in  generally  aligned  relation- 
ship  on  the  center  line  27  of  body  38.  The  adjacent 
ends  of  these  rods  32  and  34  are  spaced  apart,  but 
the  rods  are  electrically  interconnected  by  a  conduc- 

10  tor  deposited  in  continuous  paths  extending  through 
the  body  38. 

The  subassembly  of  Fig.  8  is  inserted  into  one  leg 
of  a  quartz  or  glass  envelope  in  the  same  manner  as 
the  subassembly  39  of  Figs.  1  and  2,  following  which 

15  a  hermetic  seal  is  made  about  the  outer  periphery  of 
body  38  in  substantially  the  same  manner  as  descri- 
bed  in  connection  with  Figs.  1  and  2. 

The  embodiment  of  Fig.  9  is  similar  to  that  of  Fig. 
8  except  that  the  outer  part  34  of  lead  structure  30 

20  comprises  a  receptacle  for  a  power  connection,  rather 
than  a  rod,  as  in  Fig.  8.  In  addition,  in  Fig.  9  there  is 
an  annular  base  flange  60  at  the  outerend  of  the  body 
38.  This  flange  is  integral  with  the  body  38  and  is  also 
formed  of  sintered  vitreous  particles.  This  flange  can 

25  be  used  for  mounting  the  arc  tube  in  a  precisely  posi- 
tioned  manner.  Preferably,  the  flange  60  is  formed  as 
an  integral  part  of  the  body  38  during  the  same  com- 
pacting  and  sintering  operations  used  for  forming  the 
body  38.  In  the  embodiment  of  Fig.  9,  as  in  that  of  Fig. 

30  8,  the  body  38  is  a  metallic  ceramic  through  which 
electric  current  is  conducted  between  the  axially-spa- 
ced  inner  and  outer  portions  34  and  32  of  the  lead 
structure  30  when  the  lamp  is  in  operation.  The  Fig. 
9  subassembly  fits  into,  and  is  sealed  within,  an  open- 

35  ing  in  the  lamp  envelope  in  the  same  manner  as  de- 
scribed  in  connection  with  Figs.  1  and  2  for  the  sub- 
assembly  39. 

Another  process  that  can  be  used  for  forming  the 
body  38  of  Figs.  6-9  is  one  employing  sol-gel  techni- 

40  ques.  In  accordance  with  such  techniques,  tetra-ethyl 
orthosilicate  (TEOS)  is  admixed  with  alcohol  and  wa- 
ter,  and  the  pH  of  this  mixture  is  adjusted,  either  acid 
or  basic,  to  catalyze  the  reaction  between  the  com- 
ponents.  The  mix  is  then  poured  into  the  cavity  of  a 

45  mold  conforming  in  shape  and  size  to  that  desired  for 
the  body  38,  where  the  reactants  gel  into  a  form  hav- 
ing  the  shape  and  size  of  the  mold  cavity.  The  gel  is 
then  dried,  slowly  to  avoid  cracking.  The  dried  gel  is 
then  heat  treated  at  600  to  900°C  to  produce  a  porous 

so  but  rigid  body.  Thereafter,  a  soluble  metallic  salt  is  ad- 
sorbed  into  the  porous  body  by  liquid  doping,  then  re- 
duced  to  the  metallic  form.  Thereafter,  the  resulting 
structure  is  sintered  at  about  1000  to  1100°C  in  an  in- 
ert  atmosphere,  producing  a  dense  gel  glass.  This  lat- 

55  ter  material  is  a  conductive  glass  with  a  low  coeffi- 
cient  of  thermal  expansion  suitable  for  the  lamp  seal 
structure  of  Figs.  6-9. 

Other  glass  compositions  can  be  made  by  the 

6 
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process  of  the  immediately-preceding  paragraph  by 
adding  salts  or  organometallics  to  the.  TEOS  mixture 
and  co-gelling  these  components  together. 

A  second  sol  gel  approach  involves  starting  with 
a  fibrous  or  reticulate  metallic  structure  of  molybde- 
num  or  tungsten  or  the  like,  which  structure  provides 
an  electrical  conducting  network.  This  metallic  struc- 
ture  is  placed  within  the  mold  cavity  and  the  TEOS 
mixture  is  poured  into  the  cavity,  causing  it  to  infiltrate 
and  surround  the  metallic  structure.  The  components 
of  the  TEOS  mixture  then  react  to  form  a  gel  filling  the 
mold  cavity.  The  gel  is  then  slowly  dried,  heat  treated 
to  produce  a  rigid  body,  and  is  then  sintered  into  a 
dense  glass  that  includes  the  conducting  network  of 
metal. 

While  the  above-described  processes  employing 
sintering  are  preferred  processes  for  manufacturing 
the  body  38  of  Figs.  6-9,  another  process  that  can  be 
used  for  such  manufacture  is  the  following.  Vitreous 
material  is  heated  to  a  high  temperature  that  reduces 
it  to  a  molten  liquid  state,  and  into  this  molten  liquid, 
molten  metal  is  introduced.  Sufficient  agitation  of  this 
mixture  is  provided  to  obtain  the  desired  distribution 
of  metal  within  the  vitreous  material.  This  molten  mix- 
ture  is  poured  into  a  suitably-shaped  mold  in  which 
the  lead  structure  30  is  present,  and  upon  cooling  a 
body  having  the  shape  and  size  of  body  38  is  formed. 

While  Figs.  1-9  illustrate  our  invention  as  applied 
to  discharge-type  lamps,  it  is  to  be  understood  that 
the  invention  also  has  application  to  certain  filament- 
type  lamps.  One  such  filament-type  lamp  is  the  dou- 
ble-ended  halogen  lamp  referred  to  hereinabove  un- 
der  "BACKGROUND".  In  this  lamp  the  chamber  sur- 
rounding  the  filament  of  the  lamp  has  a  surface  coat- 
ed  with  filtering  material  that  transmits  visible  light  ra- 
diation  but  reflects  back  to  the  filament  infrared  radi- 
ation.  Precise  radial  alignment  of  the  filament  along 
the  optical  axis  of  the  filament  chamber  is  required  in 
order  to  assure  that  the  reflected  infrared  radiation 
strikes  the  filament  and  converts  the  reflected  in- 
frared  to  visible  light. 

Fig.  10  shows  how  a  subassembly  39  similar  to 
that  of  Fig.  2  can  be  constructed  to  adapt  it  for  use  in 
a  filament  lamp  of  the  above  type.  Fig.  10  employs 
reference  numerals  identical  to  those  used  in  Fig.  2 
to  designate  corresponding  parts.  This  subassembly 
39  of  Fig.  10  is  essentially  the  same  as  that  of  Fig.  2 
except  that  the  inner  portion  of  the  lead  structure  in- 
stead  of  being  a  straight  rod  (32)  carrying  an  elec- 
trode  tip  (24)  is  an  L-shaped  spud  32  including  a  trans- 
versely-extending  end  portion  101.  One  end  of  the 
lamp  filament  is  welded  to  this  transversely-extend- 
ing  portion  101  in  the  same  manner  as  described  in 
the  aforesaid  U.S.  Patent  4,942,331  -Bergman  et  al. 
The  body  38  of  Fig.  10  is  of  a  sintered  vitreous  mate- 
rial  formed  about  the  lead  structure  32,33,  34  in  the 
same  manner  as  the  body  38  of  Fig.  2  is  formed  about 
its  associated  lead  structure. 

Fig.  11  shows  two  subassemblies  such  as  39  of 
Fig.  1  0  welded  to  opposite  ends  of  a  tungsten  filament 
1  04  to  form  a  filament  assembly  106.  Once  the  welds 
have  been  made  and  the  filament  assembly  complet- 

5  ed,  the  filament  assembly  is  drawn  into  a  double-end- 
ed  lamp  envelope  having  generally  the  configuration 
of  the  envelope  12  of  Fig.  1.  Any  suitable  means  can 
be  used  for  drawing  the  filament  assembly  into  the 
envelope.  When  the  drawing  operation  has  been 

10  completed,  the  bodies  38  are  located  within  the  legs 
16  and  18  of  the  envelope  and  the  filament  is  located 
on  the  central,  or  optical,  axis  of  the  bulbous  portion 
14  of  the  envelope,  as  shown  in  Fig.  12.  Thereafter 
suitable  hermetic  seals  are  made  between  the  legs 

15  16  and  18  of  the  envelope  and  the  bodies  38,  and  the 
interior  of  the  envelope  is  filled  with  a  suitable  gas- 
eous  filler,  preferably  a  halogen-containing  filler.  The 
seals  are  made  and  the  filling  operation  performed  in 
essentially  the  same  manner  as  described  in  connec- 

20  tion  with  the  embodiment  of  Figs.  1  and  2. 
The  bulbous  portion  14  of  the  envelope,  referred 

to  hereinabove  as  the  filament  chamber,  is  externally 
coated  with  filtering  material  that  transmits  visible 
light  radiation  emanating  from  the  filament  but  re- 

25  fleets  infrared  radiation  back  to  the  filament  104,  as 
above  explained.  The  sintered  bodies  38,  in  cooper- 
ation  with  the  legs  16  and  18,  are  very  effective  in 
holding  the  filament  104  in  its  desired  position  on  the 
optical  axis  27  of  the  lamp  where  it  is  best  located  to 

30  be  stricken  by  the  reflected  infrared  radiation. 
The  embodiment  of  Figs.  3-5  can  be  modified  to 

adapt  it  for  use  as  a  filament-type  lamp  basically  by 
substituting  the  filament  assembly  of  Fig.  11  for  the 
two  lead-in  structures  32,  33,  34,  and  the  electrode 

35  tips  24,  26  of  Fig.  3-5. 
Each  of  the  subassemblies  of  Figs.  6,  7,  8,  and  9 

can  be  modified  to  adapt  it  for  use  in  a  filament-type 
lamp  by  substituting  for  its  inner  rod  32  and  electrode 
tip  24  the  L-shaped  spud  32  of  Fig.  1  0.  In  the  finished 

40  lamp,  there  are  two  of  these  subassemblies  mounted 
within  an  envelope,  as  shown  in  Fig.  12,  and  with  a 
filament  attached  at  its  opposite  ends  to  the  end  por- 
tions  101  of  the  spuds  32,  as  is  also  shown  in  Fig.  12. 

In  each  of  the  modified  embodiments  of  the  im- 
45  mediately-preceding  two  paragraphs  each  body  38  is 

of  a  sintered  vitreous  material  provided  about  the 
lead-in  structure  in  the  same  manner  as  described  in 
connection  with  the  corresponding  embodiment  of 
Figs.  6,  7,  8,  and  9.  Similarly,  the  body  38  in  each  of 

so  these  modified  embodiments  is  of  the  same  compo- 
sition  as  described  in  connection  with  the  corre- 
sponding  embodiment  of  Figs.  6,  7,  8,  and  9. 

While  our  invention  is  especially  applicable  to 
double-ended  lamps  and  has  been  illustrated  in  Figs. 

55  1-12  as  being  so  applied,  the  invention  in  its  broader 
aspects  also  has  application  to  single-ended  lamps. 
Figs.  13  and  14  show  such  single-ended  lamps,  de- 
picting  them  at  an  intermediate  stage  of  their  assem- 
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bly.  Referring  first  to  Fig.  13,  there  is  shown  a  single- 
ended  envelope  112  of  vitreous  light-transmitting  ma- 
terial  comprising  a  bulbous  portion  114  and  a  cylindri- 
cal  leg  portion  116  atone  end  of  the  bulbous  portion. 
Within  the  bulbous  portion  114  is  light-generating 
means  in  the  form  of  a  filament  120  having  terminals 
122  and  124  at  its  respective  opposite  ends.  Current 
is  supplied  to  the  filament  through  a  pair  of  lead  mem- 
bers  130  and  134  which  are  respectively  joined  at 
their  upper  ends  to  the  terminals  122  and  124  of  the 
filament. 

The  lead  members  1  30  and  1  34  are  supported  by 
a  body  1  38  of  vitreous  material  that  is  produced  in  es- 
sentially  the  same  manner  as  the  body  38  of  Fig.  7. 
But  before  the  body  1  38  is  formed,  each  lead  member 
is  coated  with  a  mixture  of  vitreous  and  metallic  ma- 
terials  applied  to  the  lead  members  in  multiple  layers, 
as  by  dipping,  brushing,  or  drawing  through  a  bath. 
This  coating  is  substantially  the  same  as  the  sleeve- 
like  component  54  described  in  connection  with  Fig. 
7  and  is  designated  54  in  Fig.  13.  The  coated  lead 
members,  laterally  spaced  as  shown  in  Fig.  13,  are 
then  placed  in  a  mold  cavity  and  particles  of  vitreous 
material  are  added  to  the  mold  cavity  to  fill  the  space 
around  the  lead  members.  Then,  using  a  suitable 
press,  the  particles  are  pressed  into  a  compact  hav- 
ing  the  size  and  shape  of  body  1  38.  This  compact  with 
the  imbedded  lead  members  is  then  removed  from 
the  mold  and  sintered  in  a  furnace  containing  an  inert 
atmosphere  to  convert  the  compact  into  the  finished 
hard  body  138.  Sintering  and  subsequent  cooling  of 
the  vitreous  body  causes  it  to  shrink  about  the  coated 
lead  members  and  to  form  a  good  hermetic  seal 
therewith. 

After  the  body  138  has  been  produced  as  above 
described,  thef  ilament  120  is  connected  between  the 
spaced-apart  ends  of  the  lead  members  130  and  134 
to  form  a  subassembly  comprising  body  138,  leads 
130  and  134,  and  filament  120.  This  subassembly  is 
then  inserted  intothe  tubular  leg  116  of  the  envelope, 
following  which  a  hermetic  seal  is  made  between  the 
leg  116  and  the  body  138  in  substantially  the  same 
manner  as  described  hereinabove  in  connection  with 
the  seal  between  parts  16  and  38  in  the  other  em- 
bodiments.  The  envelope  112  is  evacuated  and  then 
filled  in  the  same  manner  as  described  hereinabove, 
i.e.,  either  through  a  tubulation  (not  shown)  or 
through  a  space  (not  shown)  present  around  body 
138  before  the  sealing  operation. 

The  single-ended  lamp  of  Fig.  14  is  produced  in 
basically  the  same  manner  as  the  lamp  of  Fig.  1  3.  The 
lamp  of  Fig.  14  is  a  discharge  lamp  comprising  elec- 
trode  tips  140  and  142  between  which  an  arc  is  de- 
veloped  during  lamp  operation  to  generate  light  within 
the  bulbous  portion  114  of  the  lamp.  This  lamp  com- 
prises  lead  members  130  and  134  extending  through 
a  body  138  of  vitreous  material  that  is  formed  and  is 
sealed  to  the  lead  members  in  the  same  manner  as 

described  in  connection  with  the  Fig.  13  embodiment. 
The  leg  116  of  the  envelope  112  is  hermetically 
sealed  to  t  he  body  1  38  in  t  he  same  man  ner  as  descri- 
bed  in  connection  with  Fig.  13. 

5  While  we  have  illustrated  graded-type  seals  be- 
ing  used  around  the  lead  members  in  the  embodi- 
ments  of  Figs.  13  and  14,  it  is  to  be  understood  that 
foil-type  seals  corresponding  to  the  foil-type  seals  of 
Figs.  1-5  could  instead  be  used  in  the  embodiments 

10  of  Figs.  13  and  14  in  place  of  the  graded  seals.  It  is 
also  to  be  understood  that  a  sealing  arrangement  cor- 
responding  to  that  used  in  the  embodiment  of  Fig.  8 
could  be  used  in  the  embodiments  of  Figs.  13  and  14. 
Fig.  17  shows  one  way  in  which  this  can  be  accom- 

15  plished.  Each  of  the  leads  130  and  134  is  made  in  two 
axial  ly-s  paced  sections  and  the  localized  regions  160 
and  162  of  the  vitreous  body  138  between  and  around 
each  pair  of  these  sections  is  infiltrated,  or  doped, 
with  conductive  metal  that  serves  to  conduct  current 

20  between  the  sections. 
In  the  embodiments  of  Figs.  13  and  14,  the  vitr- 

eous  body  138  serves  to  position  the  lead  members 
in  a  precise  predetermined  manner  and  also  to  pro- 
vide  precise  control  of  the  inner  geometry  of  the 

25  chamber  150  in  which  light  is  generated.  In  this  latter 
respect,  the  upper  surface  152  of  the  body  138  has 
a  predetermined  shape  and  location  that  are  substan- 
tially  unaffected  by  the  sealing  operation  between 
parts  116  and  138. 

30  Fig.  15  illustrates  an  embodiment  of  the  invention 
similar  to  that  of  Fig.  3  except  that  the  vitreous  body 
38  of  Fig.  15  is  of  a  somewhat  different  shape  than 
the  body  38  of  Fig.  3.  Only  the  lower  end  of  the  lamp 
is  shown  in  Fig.  15.  In  Fig.  15  the  body  38  may  be 

35  thought  of  as  a  female  part  that  contains  an  annular 
groove  41  for  receiving  the  lower  end  of  tubular  en- 
velope  12.  The  subassembly  39  of  Fig.  15  is  other- 
wise  essentially  the  same  as  the  left-hand  subas- 
sembly  39  of  Fig.  3  and  comprises  similar  parts  cor- 

40  respondingly  designated.  In  both  embodiments,  body 
38  is  made  of  vitreous  particles  compacted  round  the 
lead  structure  32,  33,  and  34  and  then  sintered  in  a 
furnace  to  produce  a  hard  body.  The  lower  end  of  the 
tubular  envelope  12  (Fig.  15)  is  then  inserted  intothe 

45  groove  41  ,  and  a  hermetic  seal  is  made  between  the 
body  38  and  the  end  of  envelope  12  by  heating  the 
outer  flange  44  of  the  body  to  a  softened  state  and 
then  collapsing  this  flange  about  the  end  of  the  tub- 
ular  envelope. 

so  One  noteworthy  feature  of  the  Fig.  15  embodi- 
ment  is  that  the  body  38  precisely  positions  the  elec- 
trode  tip  24  in  a  direction  along  the  longitudinal  axis 
27  of  the  envelope  12  as  well  as  radially  of  the  envel- 
ope.  In  this  respect,  the  base  of  groove  41  forms  a 

55  shoulder  45  that  abuts  against  one  end  of  the  tubular 
envelope  when  the  parts  are  assembled  into  their 
positions  of  Fig.  15. 

As  in  the  Fig.  3  embodiment,  the  inner  surface  40 
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of  the  lower  body  38  (Fig.  15)  is  of  a  concave  shape 
that  smoothly  merges  into  the  bore  of  the  cylindrical 
envelope  12.  The  shape  and  position  of  this  surface 
40  is  substantially  unaffected  by  the  above-described 
sealing  operation  that  produces  a  hermetic  seal  be-  5 
tween  flange  44  and  body  38. 

The  upper  end  of  the  Fig.  15  lamp  (not  shown)  is 
essentially  a  mirror  image  of  the  illustrated  lower  end. 
In  this  upper  end,  a  vitreous  body  38  identical  to  the 
lower  body  38  has  a  groove  41  that  receives  the  up-  10 
per  end  of  the  envelope.  A  hermetic  seal  is  present 
between  the  upper  end  of  the  envelope  and  upper 
body  38. 

Fig.  16  illustrates  still  another  embodiment  of  the 
invention,  this  embodiment  being  similar  to  that  of  15 
Fig.  15  except  that  the  vitreous  body  38  of  Fig.  16  is 
of  a  somewhat  different  shape  than  the  body  38  of 
Fig.  15.  Corresponding  parts  of  the  embodiments  of 
Figs.  15  and  16  are  designated  with  corresponding 
reference  numerals.  In  the  Fig.  16  embodiment  the  20 
body  38  does  not  extend  into  the  opening,  or  bore,  of 
the  tubular  envelope  12  but  merely  closes  off  this 
bore. 

The  flange  portion  41  of  body  38  surrounds  the 
lower  end  of  the  envelope  12  and  in  the  finished  lamp  25 
is  hermetically  sealed  to  this  lower  end.  Ashoulder45 
on  the  body  38  abuts  against  the  lower  end  surface 
of  the  tubular  envelope  to  establish  the  axial  position 
of  the  body  38  and  the  electrode  tip  24  with  respect 
to  the  envelope  12.  The  flange  portion  41,  by  closely  30 
surrounding  the  lower  end  of  envelope  12,  estab- 
lishes  the  radial  position  of  the  electrode  tip  24  with 
respect  to  the  envelope  12. 

An  advantage  of  the  Fig.  16  embodiment  over 
that  of  Fig.  15  is  that  the  body  38  is  relatively  simple  35 
in  shape  and  thus  is  more  easily  formed.  The  bodies 
38  of  both  embodiments  are  formed  of  vitreous  par- 
ticles  consolidated  about  the  lead  structure  32,  33,  34 
and  sintered  together. 

While  we  have  shown  and  described  particular  40 
embodiments  or  our  invention,  it  will  be  obvious  to 
those  skilled  in  the  art  that  various  changes  and  mod- 
ifications  may  be  made  without  departing  from  the  in- 
vention  in  its  broader  aspects;  and  we,  therefore,  in- 
tend  herein  to  cover  all  such  changes  and  modif  ica-  45 
tions  as  fall  within  the  true  spirit  and  scope  of  our  in- 
vention. 

Claims 50 

A  method  of  making  a  lamp  comprising  (i)  a  tub- 
ular  envelope  of  vitreous  light-transmitting  mate- 
rial  enclosing  an  internal  space,  (ii)  light- 
generating  means  within  said  internal  space  for  55 
generating  light  when  electric  current  is  passed 
therethrough,  and  (iii)  conductive  metallic  lead 
structure  projecting  into  said  internal  space  for 

supplying  current  to  said  light-generating  means, 
the  method  comprising: 

(a)  providing  about  said  lead  structure  a  body 
of  vitreous  material  that  is  sealed  to  said  lead 
structure,  the  body  being  formed  by  pressing 
particles  of  vitreous  material  into  a  compact 
and  sintering  said  compact, 
(b)  inserting  said  body  and  said  lead  struc- 
ture,  combined  as  a  subassembly,  into  an 
opening  in  said  envelope  communicating  with 
said  internal  space,  and 
(c)  forming  a  seal  between  said  envelope  and 
said  body  in  the  interface  region  between  said 
envelope  and  said  body. 

2.  The  method  of  claim  1  in  which  a  metal  having 
generally  the  same  coefficient  of  thermal  expan- 
sion  as  the  metal  of  said  conductive  lead  struc- 
ture  is  incorporated  in  said  body  of  vitreous  ma- 
terial  and  is  distributed  within  said  body  in  such 
a  manner  that  the  concentration  of  said  metal  is 
higher  in  the  region  of  said  conductive  lead  struc- 
ture  than  in  said  interface  region. 

3.  A  method  as  defined  in  claim  1  and  comprising 
the  additional  step  of  incorporating  a  conductive 
species  within  said  body  of  vitreous  material, 
wherein  said  conductive  species  is  a  metal  incor- 
porated  by  mixing  particles  of  said  metal  with  the 
particles  of  vitreous  material  before  pressing  and 
sintering  said  particles  of  vitreous  material. 

4.  The  method  of  claim  1  in  which  the  seal  between 
said  lead  structure  and  said  vitreous  body  is 
made  by  providing  between  said  lead  structure 
and  said  compact  a  sleeve  that  is  of  a  combina- 
tion  of  vitreous  material  and  metal,  the  sleeve  be- 
ing  introduced  before  sintering  of  said  compact. 

5.  The  method  of  claim  4  in  which: 
(a)  said  sleeve  is  made  by  applying  multiple 
layers  to  said  lead  structure  before  the  lead 
structure  is  introduced  into  said  subassembly, 
(b)  one  or  more  of  said  layers  is  made  of  a 
combination  of  vitreous  material  and  metal, 
the  layer  nearest  the  lead  structure  having  a 
higher  concentration  of  metal  than  the  layer 
adjacent  said  compact, 
(c)  said  sintering  operation  is  performed  with 
said  sleeve  present  between  said  lead  struc- 
ture  and  said  compact,  and 
(d)  wherein  said  sleeve  is  made  by  applying 
porous  metal  structure  about  said  lead  struc- 
ture  and  infiltrating  said  porous  metal  struc- 
ture  with  vitreous  material. 

6.  A  lamp  comprising: 
(a)  an  envelope  of  vitreous  light-transmitting 
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material  enclosing  an  internal  space, 
(b)  light-generating  means  within  said  internal 
space  for  generating  light  when  electric  cur- 
rent  is  passed  therethrough, 
(c)  conductive  lead  structure  projecting  into  5 
said  internal  space  for  supplying  electric  cur- 
rent  to  said  light-generating  means, 
(d)  a  body  of  vitreous  material  surrounding 
and  sealed  to  said  lead  structure  and  formed 
of  particles  of  vitreous  material  pressed  to-  10 
gether  and  sintered,  said  body  extending 
through  an  opening  in  said  envelope  that 
communicates  with  said  internal  space,and 
(e)  a  seal  between  said  envelope  and  said 
body  in  the  interface  region  between  said  en-  15 
velope  and  said  body. 

7.  The  lamp  of  claim  6  in  which  said  body  of  vitreous 
material  has  an  inner  end  facing  said  internal 
space,  said  inner  end  having  a  concave  configur-  20 
ation. 

8.  The  lamp  of  claim  6  in  which  the  seal  between 
said  lead  structure  and  said  body  of  vitreous  ma- 
terial  includes  a  sleeve  disposed  between  said  25 
lead  structure  and  said  body,  the  material  of  said 
sleeve  being  a  combination  of  vitreous  material 
and  metal. 

9.  The  lamp  of  claim  6  in  which  the  seal  between  30 
said  lead  structure  and  said  body  of  vitreous  ma- 
terial  includes  a  sleeve  disposed  between  said 
lead  structure  and  said  body,  said  sleeve  com- 
prising  a  plurality  of  layers,  the  material  of  one  of 
more  layers  being  a  combination  of  vitreous  ma-  35 
terial  and  metal,  the  concentration  of  metal  being 
higher  in  the  layer  adjacent  said  lead  structure 
than  in  the  layer  adjacent  said  body  of  vitreous 
material. 

40 
10.  A  lamp  as  defined  in  claim  6  and  in  which: 

(a)  said  light-generating  means  comprises  a 
pair  of  spaced-apart  electrode  tips  between 
which  an  electric  arc  is  established  to  gener- 
ate  light,  and  45 
(b)  means  is  provided  for  supporting  one  of 
said  electrode  tips  on  said  conductive  lead 
structure. 

11.  A  lamp  as  defined  in  claim  6  and  in  which:  50 
(a)  said  light-generating  means  comprises  a 
filament  that  is  energized  by  current  through 
said  conductive  lead  structure  to  generate 
light,  said  filament  having  two  ends,  and 
(b)  means  is  provided  for  connecting  one  of  55 
said  filament  ends  to  the  inner  end  of  said 
conductive  lead  structure. 

12.  A  lamp  as  defined  in  claim  6  and  in  which,  before 
the  seal  of  paragraph  (e),  claim  6  is  made, 

(a)  said  envelope  has  a  tubular  portion  sur- 
rounding  said  opening,  and 
(b)  said  body  of  vitreous  material  has  a  shoul- 
der  that  abuts  against  the  outer  end  of  said 
tubular  portion,  thereby  establishing  the  ex- 
tent  to  which  said  body  extends  into  said 
opening. 

13.  A  method  of  making  a  lamp  comprising  (i)  a  tub- 
ular  envelope  of  vitreous  light-transmitting  mate- 
rial  enclosing  an  internal  space  and  including  two 
openings  leading  to  said  internal  space,  (ii)  a  fi- 
lament  having  two  spaced-apart  ends  and  locat- 
ed  within  said  internal  space  for  generating  light 
when  electric  current  is  passed  therethrough, 
and  (iii)  a  pair  of  conductive  metallic  lead  struc- 
tures  projecting  into  said  internal  space  through 
which  electric  current  is  supplied  to  said  filament, 
the  method  comprising: 

(a)  providing  about  each  of  said  lead  struc- 
tures  a  body  of  vitreous  material  that  is  sealed 
to  said  lead  structure  and  forms  with  said  lead 
structure  a  subassembly  in  which  the  lead 
structure  projects  beyond  one  end  of  said 
body,  the  body  being  formed  by  pressing  par- 
ticles  of  vitreous  material  into  a  compact  and 
sintering  said  compact, 
(b)  positioning  said  subassemblies  in  spaced 
relationship  to  each  other, 
(c)  joining  the  ends  of  said  filament  to  the  pro- 
jecting  ends  of  said  lead  structures  to  form  a 
filament  assembly, 
(d)  inserting  said  filament  assembly  into  said 
two  openings  in  said  envelope  with  said  bod- 
ies  of  vitreous  material  respectively  posi- 
tioned  in  said  openings,  and 
(e)  forming  a  seal  between  said  envelope  and 
each  of  said  bodies  in  the  interface  region  be- 
tween  said  envelope  and  said  body. 

14.  A  lamp  comprising: 
(a)  an  envelope  of  vitreous  light-transmitting 
material  enclosing  an  internal  space, 
(b)  light-generating  means  within  said  internal 
space  for  generating  light  when  electric  cur- 
rent  is  passed  therethrough, 
(c)  conductive  lead  structure  projecting  into 
said  internal  space  for  supplying  electric  cur- 
rent  to  said  light-generating  means, 
(d)  a  body  of  vitreous  material  surrounding 
and  sealed  to  said  lead  structure  and  formed 
of  particles  of  vitreous  material  sintered  to- 
gether,  said  body  covering  an  opening  in  said 
envelope  that  communicates  with  said  inter- 
nal  space, 
(e)  a  seal  between  said  envelope  and  said 
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body  in  the  interface  region  between  said  en- 
velope  and  said  body,  and 
(f)  wherein  said  body  of  vitreous  material  has 
an  inner  end  facing  said  internal  space,  said 
inner  end  having  a  concave  configuration.  5 

15.  A  lamp  as  defined  in  claim  14  and  in  which: 
(a)  before  the  seal  of  paragraph  (e),  is  made, 
said  envelope  has  a  tubular  portion  surround- 
ing  said  opening  and  said  body  of  vitreous  ma-  10 
terial  has  a  flange  surrounding  said  tubular 
portion,  and 
(b)  the  seal  of  paragraph  (e),  claim  14,  is  lo- 
cated  between  said  flange  and  said  tubular 
envelope  portion.  15 

16.  A  method  of  making  a  lamp  comprising  (i)  a  tub- 
ular  envelope  of  vitreous  light-transmitting  mate- 
rial  enclosing  an  internal  space,  (ii)  light- 
generating  means  within  said  internal  space  for  20 
generating  light  when  electric  current  is  passed 
therethrough,  and  (iii)  conductive  metallic  lead 
structure  projecting  through  an  opening  in  said 
envelope  into  said  internal  space  for  supplying 
current  to  said  light-generating  means,  the  meth-  25 
06  comprising: 

(a)  providing  about  said  lead  structure  a  body 
of  vitreous  material  that  is  sealed  to  said  lead 
structure,  the  body  being  formed  by  pressing 
particles  of  vitreous  material  into  a  compact  30 
and  sintering  said  compact, 
(b)  positioning  said  body  and  said  lead  struc- 
ture,  combined  as  a  subassembly,  to  cover 
said  opening  in  said  envelope,  and 
(c)  forming  a  seal  between  said  envelope  and  35 
said  body  in  the  interface  region  between  said 
envelope  and  said  body. 
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