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1  EPO 

Description 

The  present  invention  relates  to  a  lamp  having  a 
layer,  which  is  made  of  f  luorocarbon  polymer,  coated 
on  an  envelope  thereof,  and  also  relates  to  a  method 
for  forming  the  layer. 

Alamp  having  a  layer,  which  is  made  of  fluorocar- 
bon  polymer,  coated  on  a  glass  envelope  of  the  lamp 
is  known  in  this  field.  The  layer  is  formed  so  as  to  pre- 
vent  glass  pieces  of  the  glass  envelope  from  scatter- 
ing  when  the  glass  envelope  of  the  lamp  is  broken. 
The  f  luorocarbon  polymer  is  used  as  a  material  of  the 
layer  since  the  f  luorocarbon  polymer  has  a  high  melt- 
ing  temperature.  Therefore,  the  layer  of  the  f  luorocar- 
bon  polymer  is  adapted  especially  to  high  intensity 
discharge  lamps  such  as  metal  halide  lamps  whose 
outer  envelopes  have  high  temperature  of  more  than 
200  °C. 

The  document  EP-A-01  75  333  discloses  an  elec- 
tric  lamp  including  a  containment  coating  consisting 
of  a  perfluoroalkoxy  resin  which  has  a  continuous 
service  temperature  rating  of  about  260°C. 

However,  the  conventional  layer  of  the  f  luorocar- 
bon  polymer  is  not  sufficient  in  its  strength  for  high  in- 
tensity  discharge  lamps.  Therefore  there  is  a  demand 
to  increase  the  strength  of  the  layer  of  the  f  luorocar- 
bon  polymer  on  the  outer  glass  envelope  of  the  high 
intensity  discharge  lamp. 

A  strengthened  layer  of  the  f  luorocarbon  polymer 
is  obtained  by  way  of  increasing  the  thickness  of  the 
layer  of  the  fluorocarbon  polymer.  However  in  this 
case  the  lamp  has  a  shortcoming  in  that  the  luminous 
flux  of  the  lamp  emitted  from  the  outer  glass  envelope 
of  the  lamp  decreases,  because  of  light  absorption  by 
the  layer  of  the  fluorocarbon  polymer. 

Further  lamps  having  an  improved  layer  of  the 
fluorocarbon  polymer  are  shown  in  the  Japanese  Pa- 
tent  Laid  Open  Publications  No.  60-71546  and  No. 
64-21855.  The  lamp  shown  in  the  60-71546  publica- 
tion  has  a  layer  of  fluorocarbon  polymer  containing 
glass  fibers.  But  the  glass  fibers  are  mixed  into  the 
fluorocarbon  polymer  for  increasing  the  adhensive 
strength  between  the  layer  of  the  fluorocarbon  poly- 
mer  and  the  outer  glass  envelope  of  the  lamp,  and  not 
for  increasing  the  strength  of  the  layer  of  the  fluoro- 
carbon  polymer  itself,  in  other  words  not  for  tensile 
strength.  The  layer  of  the  fluorocarbon  polymerofthis 
lamp  is  not  improved  in  its  tensile  strength. 

The  lamp  shown  in  the  64-21855  publication  has 
an  under  layer  between  the  layer  of  the  fluorocarbon 
polymer  and  the  outer  glass  envelope  of  the  lamp. 
The  under  layer  is  generally  called  a  primer  layer.  The 
under  layer  shown  in  the  64-21855  publication  con- 
tains  metal  oxide  grains  dispersed  therein  and  is  coat- 
ed  for  the  same  reason  as  the  glass  fibers  mixed  into 
the  fluorocarbon  polymer.  The  layer  of  the  fluorocar- 
bon  polymer  of  this  lamp  is  not  improved  in  its 
strength. 
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Accordingly,  it  is  an  object  of  the  present  inven- 
tion  to  provide  a  strengthened  layer  of  fluorocarbon 
polymer  coated  on  the  outer  envevope  of  the  lamp 
and  to  provide  a  method  for  manufacturing  thereof. 

5  In  order  to  achieve  the  above  mentioned  object, 
the  lamp  according  to  the  present  invention  compris- 
es: 

means  for  emitting  light  and  heat; 
an  envelope  surrounding  said  means  and 

10  heated  at  more  than  200  °C  by  said  means;  and 
an  first  layer  coated  on  the  ouside  of  said  en- 

velope,  said  layer  comprising  a  fluorocarbon  polymer 
containing  metal  oxide  grains  dispersed  therein. 

In  the  accompanying  drawings: 
15  Fig.  1  is  a  front  view  of  a  metal  halide  lamp  ac- 

cording  to  a  first  embodiment  of  the  present  in- 
vention; 
Fig.  2  is  a  partial  sectional  view  of  Fig.  1; 
Fig.  3  is  a  graph  for  explaining  a  relation  between 

20  tensile  strength  of  the  overcoated  layer  of  the 
lamps  and  the  weight  ratio  of  the  metal  oxide 
grains  dispersed  in  the  overcoated  layer; 
Fig.  4  is  a  graph  for  explaining  a  relation  between 
luminous  flux  of  the  lamps  and  the  weight  ratio  of 

25  the  metal  oxide  grains  dispersed  in  the  overcoat- 
ed  layer; 
Fig.  5  is  a  graph  for  explaining  a  relation  between 
intensity  of  UVB  emitted  from  the  lamps  and  an 
amount  of  the  metal  oxide  grains  dispersed  in  the 

30  overcoated  layer; 
Fig.  6  is  a  graph  for  explaining  a  relation  between 
luminous  flux  of  the  lamps  and  an  amount  of  the 
metal  oxide  grains  dispersed  in  the  overcoated 
layer; 

35  Fig.  7  is  a  front  view  of  a  metal  halide  lamp  ac- 
cording  to  a  second  embodiment  of  the  present 
invention; 
Fig.  8  is  a  partial  sectional  view  of  Fig.  7;  and 
Fig.  9  is  a  partial  sectional  view  of  a  third  embodi- 

40  ment  of  the  present  invention. 
Referring  to  the  accompanying  drawings,  em- 

bodiments  of  the  present  invention  will  be  described. 
However,  in  the  drawings,  the  same  numerals  are  ap- 
plied  to  the  similar  elements  in  the  drawings,  and 

45  therefore  the  detai  led  descriptions  thereof  are  not  re- 
peated. 

Fig.  1  is  a  front  view  of  a  metal  halide  lamp  ac- 
cording  to  the  first  embodiment  of  the  present  inven- 
tion. 

so  The  metal  halide  lamp  has  an  outer  envelope  11 
made  of  hard  glass.  The  outer  envelope  11  forms  a 
shape,  so  called  BT-shape,  swelling  around  a  centre 
thereof  and  forms  thin  portions  at  both  ends  of  the 
outer  envelope  11  as  compared  with  a  portion  around 

55  the  centre  of  the  outer  envelope  1  1  .  One  thin  portion 
is  a  neck  portion  13  and  the  other  is  a  top  portion  15. 
The  neck  portion  13  has  a  base  17  for  attaching  the 
lamp  to  lighting  equipment  (not  shown)  and  for  reciev- 
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ing  electric  power. 
The  outer  envelope  11  includes  an  inner  tube  19 

therein  The  inner  tube  19  is  made  of  quartz  glass.  A 
pair  of  electrodes  21  and  22  are  provided  at  both  ends 
in  the  inner  tube  1  9.  A  rare  gas  as  a  starting  gas  such 
as  argon  and  a  discharge  gas  such  as  may  be  derived 
from  mercury,  sodium  halide  and  scandium  halide  are 
sealed  in  the  inner  tube  19. 

The  inner  tube  19  is  supported  in  the  outer  envel- 
ope  11  by  a  pair  of  supporting  wires  23  and  25  and  a 
pair  of  insulated  holders  27  and  29.  The  one  support- 
ing  wire  23  is  fixed  by  elastic  members  31  and  31  at 
the  top  portion  15  and  the  other  supporting  wire  25  is 
connected  with  and  supported  by  the  lead  wire  33 
which  is  mounted  to  a  stem  portion  37.  The  electrode 
21  is  connected  electrically  with  the  other  lead  wire  35 
through  a  connecting  wire  38.  The  other  electrode  22 
is  connected  electrically  with  the  other  supporting 
wire  25.  Both  of  the  lead  wires  33  and  35  are  connect- 
ed  electrically  with  the  base  17.  Accordingly,  both  of 
electrodes  21  and  22  are  are  connected  electrically 
with  the  base  17. 

An  overcoated  layer  39  is  coated  on  an  outside 
outer  glass  envelope  11  shown  in  Fig.  2  which  indi- 
cates  a  partial  sectional  view  of  the  outer  glass  envel- 
ope  11  of  the  lamp.  The  overcoated  layer  39  essen- 
tially  consists  of  fluorocarbon  polymer  containing 
metal  oxide  grains  (not  shown)  dispersed  therein  and 
has  a  thickness  of  about  1  00  ^m.  An  undercoated  lay- 
er  41  is  formed  between  the  overcoated  layer  39  and 
the  outer  surface  of  the  outer  glass  envelope  11  . 

The  fluorocarbon  polymer  of  this  embodiment  es- 
sentially  consists  of  tetrafluoroethylene  -  perfluor- 
oalkylvinylether  copolymer  (called  PFA)  (MP-103: 
available  from  MITSUI  DUPONT  FLUOROCHEMI- 
CALCO.,  LTD  in  Japan),  but  other  fluorocarbon  poly- 
mers,  for  example  tetrafluoroethylene  -  hexafluoro- 
propylene  copolymer  (called  FEP),  tetrafluoroethy- 
lene  -  hexafluoropropylene  -  perfluoroalkylvinylether 
copolymer  (called  EPE)  (available  from  MITSUI  DU- 
PONT  FLUOROCHEMICAL  CO.,  LTD  in  Japan)  and 
so  on,  may  be  used.  The  metal  oxide  grains  of  this  em- 
bodiment  consist  of  zinc  oxide  (ZnO)  (available  from 
SUMITOMO  SEMENTO  CO.,  LTD  in  Japan)  and  tita- 
nium  oxide  (Ti02)  (available  from  SUMITOMO  SE- 
MENTO  CO.,  LTD  in  Japan),  but  other  metal  oxide,  for 
example  tantalum  oxide  (Ta205),  silicon  oxide  (Si02), 
alminium  oxide  (Al203)  and  so  on,  may  be  used.  The 
weight  of  metal  oxide  grains  is  1  %  by  weight  of  fluo- 
rocarbon  polymer.  An  average  particle  size  of  grains 
of  zinc  oxide  (ZnO)  and  titanium  oxide  (Ti02)  is  about 
0.02  urn,  and  the  weight  of  zinc  oxide  (ZnO)  and  the 
weight  of  titanium  oxide  (Ti02)  are  the  same  as  each 
other. 

The  undercoated  layer  41  is  formed  by  coating  a 
mixed  agent,  generally  called  a  primer,  of  a  noionic 
surface  active  agent  (458-500:  available  from  MIT- 
SUI  DUPONT  FLUOROCHEMICAL  CO.,  LTD  in  Ja- 

pan),  a  certain  amount  of  silicon  oxide  (Si02)  grains 
and  alminium  oxide  (Al203)  grains  on  the  outer  sur- 
face  of  the  outer  glass  envelope  11  and  drying  the 
coated  agent.  It  is  necessary  to  eliminate  fats  and  oils 

5  from  the  outersurfaceoftheouterglass  envelope  11, 
for  example,  by  washing  or  baking  before  coating  the 
mixed  agent. 

After  coating  the  undercoated  layer  41,  the  over- 
coated  layer  39  is  formed  by  steps  including  a  well 

10  known  electrostatic  coating  method.  The  first  step  is 
preparing  a  mixed  powder  containing  the  powder  of 
the  fluorocarbon  polymer,  the  powder  of  zinc  oxide 
(ZnO)  grains  and  the  powder  of  titanium  oxide  (Ti02) 
grains.  The  detail  of  each  powder  is  described  above. 

15  The  next  step  is  coating  the  mixed  powder  on  the  sur- 
face  of  the  undercoated  layer  41  in  an  area  of  the  un- 
dercoated  layer  41  by  the  electrostatic  coating  meth- 
od.  In  this  case,  the  undercoated  Iayer41  works  as  an 
electrode  attracting  charged  particles  of  powder. 

20  Therefore,  the  overcoated  layer  39  is  formed  only  on 
the  undercoated  Iayer41  .  The  next  step  is  heating  the 
powder  coated  on  the  surface  of  the  outer  glass  en- 
velope  11  at  a  temperature  of  310  °C  to  400  °C  in  or- 
derthatthe  powder  of  the  fluorocarbon  polymermelts 

25  and  forms  a  continuous  layer  of  the  fluorocarbon 
polymer,  i.e.  the  overcoated  layer  39.  As  is  under- 
stood  from  the  above  description,  the  undercoated 
layer  41  is  coated  not  only  in  order  to  increase  the  ad- 
hesive  strength  of  the  overcoated  layer  39  with  re- 

30  spect  to  the  outer  surface  of  the  outer  glass  envelope 
11  but  also  in  order  to  form  the  overcoated  layer  39. 

According  to  the  above  described  method,  the 
overcoated  layer  39  has  an  even  density  of  the  metal 
oxide  grains  at  any  position  thereof  because  the 

35  above  described  method  does  not  use  liquid,  and  is 
not  wet  coating.  Therefore  the  metal  oxide  grains  do 
not  collect  or  aggregate  unevenly  during  forming  of 
the  overcoated  layer  39.  In  other  words,  the  above  de- 
scribed  method  does  not  have  the  disadvantage  that 

40  the  metal  oxide  grains  would  collect  at  one  side  of  the 
envelope  during  drying  of  the  coating  liquid  because 
of  the  effect  of  gravity.  Moreover  the  overcoated  layer 
39  has  an  even  thickness  at  any  position  thereof  since 
the  above  described  method  does  not  use  liquid  and 

45  therefore  does  not  have  the  defect  that  coating  liquid 
would  flow  and  drop  toward  one  side  of  the  envelope 
during  the  step  for  drying  the  coating  liquid. 

Fig.  3  shows  measured  results  of  tensile  strength 
of  the  overcoated  layer  39  of  the  lamps  when  the 

so  weight  ratio  of  the  metal  oxide  grains  dispersed  in  the 
overcoated  layer  39  is  varied.  In  Fig.  3,  a  horizontal 
axis  indicates  the  weight  ratio  of  the  metal  oxide 
grains  and  a  vertical  axis  indicates  relative  value  of 
the  tensile  strength  of  the  overcoated  layer  39,  and 

55  100%  means  the  tensile  strength  in  case  of  the  over- 
coated  layer  39  without  the  metal  oxide  grains.  As  de- 
scribed  above,  an  average  particle  size  of  the  metal 
oxide  grains  is  0.02  urn  and  the  thickness  of  the  over- 

3 
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coated  layer  39  is  about  100  [im. 
According  to  the  measured  results  of  Fig.  3,  the 

tensile  strength  increased,  accompanied  by  an  in- 
cease  of  the  weight  ratio  of  the  metal  oxide  grains  in 
the  range  of  more  than  0.05%  of  the  metal  oxide 
grains. 

The  reason  why  the  tensile  strength  increased  is 
thought  to  be  that  the  metal  oxide  grains  dispersed 
between  overlapped  fluorocarbon  polymer  mole- 
cules  of  the  overcoated  layer  39  prevent  slipping  be- 
tween  fluorocarbon  polymer  molecules.  Moreover, 
the  following  is  supposed.  As  the  overcoated  layer  39 
formed  by  the  above  described  method  has  the  even 
density  of  the  metal  oxide  grains  at  any  position  there- 
of  and  there  is  no  position  that  has  extremely  lowden- 
sity  of  the  metal  oxide  grains,  there  is  no  position  that 
has  an  extremely  weak  tensile  strength  as  compared 
with  other  positions.  It  is  thought  that  the  tensile 
strength  increased  because  of  the  above  described 
reason. 

Similar  results  were  obtained  in  cases  of  other 
kinds  of  metal  oxide  grains  and  different  particle  si- 
zes. 

Fig.  4  shows  measured  results  of  luminous  flux  of 
the  lamps,  varing  the  weight  ratio  and  the  average 
particle  size  of  the  metal  oxide  grains  dispersed  in  the 
overcoated  layer  39.  In  Fig.  4,  a  horizontal  axis  indi- 
cates  the  weight  ratio  of  the  metal  oxide  grains  and  a 
vertical  axis  indicates  relative  value  of  the  luminous 
flux  of  the  lamps,  and  1  00%  means  the  luminous  flux 
of  the  lamps  in  case  that  the  overcoated  layer  39  does 
not  have  the  metal  oxide  grains.  The  three  lines  (a), 
(b)  and  (c)  correspond  to  the  average  particle  size  of 
0.02  urn,  0.1  urn  and  0.2  urn  respectively. 

According  to  the  measured  results  of  Fig.  4,  the 
luminous  flux  decreased,  accompanied  by  an  in- 
crease  of  the  weight  ratio  of  the  metal  oxide  grains. 
This  indicates  that  the  metal  oxide  grains  of  the  over- 
coated  layer  39  absorb  the  light.  In  this  case,  the  de- 
crease  of  the  luminous  flux  was  not  so  much  within 
the  range  of  3  %  of  the  weight  ratio  of  the  metal  oxide 
grains,  but  it  was  too  much  beyond  the  range  of  3  % 
of  the  weight  ratio  of  the  metal  oxide  grains.  It  is  also 
understood  that  the  decrease  of  the  luminous  flux 
was  too  much  when  the  particle  size  was  more  than 
0.1  urn  even  if  the  weight  ratio  of  the  metal  oxide 
grains  was  small.  When  the  weight  ratio  of  the  metal 
oxide  grains  is  too  much,  the  overcoated  layer  39  may 
have  the  defects  of  opacity  or  non-transparency. 

Similar  results  were  obtained  for  other  types  of 
metal  oxide  grains. 

Accordingly,  the  preferable  range  of  the  particle 
size  of  the  metal  oxide  grains  was  determined  to  be 
not  more  than  0.1  urn  and  the  preferable  range  of  the 
weight  ratio  of  the  metal  oxide  grains  was  determined 
to  be  from  0.05  to  3  %. 

Fig.  5  shows  measured  results  of  intensity  of  ul- 
traviolet  rays  emitted  from  the  lamps,  varying  the 

weight  ratio  (M  wt%)  of  the  metal  oxide  grains  dis- 
persed  in  the  overcoated  layer  39  and  the  thickness 
(t  urn)  of  the  overcoated  layer  39.  The  metal  oxide 
grains  of  the  lamps  comprise  titanium  oxide  (Ti02) 

5  and  zinc  oxide  (ZnO)  as  described  above.  The  ultra- 
violet  rays  of  wavelength  280  -  320  nm,  which  is  called 
UVB,  was  measured.  In  Fig.  5,  a  horizontal  axis  indi- 
cates  an  amount  (Mxt)  of  the  metal  oxide  grains  dis- 
persed  in  the  overcoated  layer  39.  The  amount  (Mxt) 

10  of  the  metal  oxide  grains  dispersed  in  the  overcoated 
layer  39  is  defined  as  a  multiple  of  the  weight  ratio  (M) 
of  the  metal  oxide  grains  and  the  thickness  (t)  of  the 
overcoated  layer  39.  A  vertical  axis  indicates  relative 
intensity  of  UVB  emitted  from  the  lamps  and  100  % 

15  means  the  intensity  of  UVB  where  the  overcoated  lay- 
er  39  does  not  contain  the  metal  oxide  grains. 

As  shown  in  Fig.  5,  the  intensity  of  UVB  emitted 
from  the  lamp  decreased,  accompanied  by  an  in- 
crease  of  the  weight  ratio  (M)  of  the  metal  oxide  grains 

20  and  the  thickness  (t)  of  the  overcoated  layer  39.  Es- 
pecially,  the  intensity  of  UVB  emitted  from  the  lamp 
which  has,  as  described  above,  100  nm  thickness  of 
the  overcoated  layer  39  containing  1  %  weight  of  the 
metal  oxide  grains  of  titanium  oxide  (Ti02)  and  zinc 

25  oxide  (ZnO)  decreases  undera  hundredth  as  much  as 
the  intensity  of  UVB  emitted  from  the  lamp  having  the 
overcoated  layer  39  not  containing  the  metal  oxide 
grains.  Further,  the  intensity  of  UVB  emitted  from  the 
lamp  which  has  5  wt%nm  (=Mxt)  of  the  amount  of  the 

30  metal  oxide  grains  is  a  half  of  the  intensity  of  UVB 
emitted  from  the  lamp  having  the  overcoated  layer  39 
not  containing  the  metal  oxide  grains.  In  general,  it  is 
understood  that  the  effect  of  suppressing  fading  is  ob- 
tained  by  decreasing  the  intensity  of  the  UVB  by  a 

35  half.  Therefore,  preferred  lamps  have  more  than  5 
wt%nm  (=Mxt)  of  the  amount  of  the  metal  oxide  grains 
in  order  to  suppress  fading.  Similar  results  were  ob- 
tained  with  regard  to  the  lamps  which  have  the  over- 
coated  layer  39  containing  different  particle  sizes  of 

40  the  metal  oxide  grains,  and  were  also  obtained  in 
lamps  which  have  the  overcoated  layer  39  containing 
different  types  of  metal  oxide  grains  such  as  only  ti- 
tanium  oxide  (Ti02),  only  zinc  oxide  (ZnO)  or  a  mix- 
ture  comprising  cerise  oxide  (CeO). 

45  Fig.  6  shows  the  relation  between  luminous  flux 
of  the  lamp  and  the  amount  (Mxt)  of  the  metal  oxide 
grains.  In  Fig.  6,  a  horizontal  axis  indicates  the 
amount  (Mxt)  of  the  metal  oxide  grains  and  a  vertical 
axis  indicates  relative  value  of  the  luminous  flux  of  the 

so  lamp,  and  100%  means  the  luminous  flux  of  the  lamp 
whose  overcoated  layer  39  does  not  have  the  metal 
oxide  grains,  or  1  00  %  means  the  luminous  flux  of  the 
lamp  which  does  not  have  the  overcoated  layer  39. 
Fig.  6  was  obtained  under  the  condition  that  the  metal 

55  oxide  grains  consisted  of  the  same  amounts  of  titani- 
um  oxide  (Ti02)  and  zinc  oxide  (ZnO)  which  had  an 
average  particle  size  of  about  0.02  nm  and  that  the 
overcoated  layer  39  had  a  thickness  of  about  1  00  nm. 

4 
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As  shown  in  Fig.  6,  the  intensity  of  the  luminous 
flux  emitted  from  the  lamp  decreased,  accompanied 
by  an  increase  of  the  weight  ratio  (M)  of  the  metal  ox- 
ide  grains  and  the  thickness  (t)  of  the  overcoated  lay- 
er  39.  These  results  coincide  with  the  measured  re- 
sults  shown  in  Fig.  4.  In  this  case,  the  decrease  of  the 
luminous  flux  was  not  so  much  within  300  (wt%  x  ^m) 
of  the  amount  of  the  metal  oxide  grains,  but  it  was  too 
much  beyond  300  (wt%  x  ^m)  of  the  amount  of  the 
metal  oxide  grains.  Further  the  overcoated  layer  39 
may  have  defects  of  opacity  or  non-transparency 
where  the  amount  (Mxt)  of  the  metal  oxide  grains  is 
beyond  300  (wt%  x  ^m),  the  same  as  the  results  ac- 
cording  to  Fig.  4. 

Similar  results  were  obtained  for  other  types  of 
metal  oxide  grains  and  for  different  particle  sizes  of 
the  metal  oxide  grains. 

According  to  the  measured  results  regarding  to 
Fig.  5  and  Fig.  6,  the  preferred  amount  of  the  metal 
oxide  grains  satisfies  the  following  relationship: 

5==M  x  t==300 
Fig.  7  and  Fig.  8  show  a  second  embodiment  of 

the  present  invention.  In  the  drawings,  the  same  nu- 
merals  are  applied  to  the  similar  elements  to  the  first 
embodiment,  and  therefore  detailed  description 
thereof  is  not  repeated. 

The  weight  ratio  (or  density)  of  the  metal  oxide 
grains  of  the  overcoated  layer  39  of  the  lamp  of  this 
embodiment  varies  according  to  positions  of  the  over- 
coated  layer  39.  This  is  the  only  difference  between 
the  lamp  of  this  embodiment  and  the  lamp  of  the  first 
embodiment.  The  weight  ratio  of  the  metal  oxide 
grains  of  the  overcoated  layer  39a  is  0.75  wt%  at  the 
top  side  area  A  of  the  lamp  including  the  top  portion 
1  5  of  the  envelope  11  ,  and  the  weight  ratio  of  the  met- 
al  oxide  grains  of  the  overcoated  layer  39b  is  1  wt% 
at  the  base  side  area  B  of  the  lamp  including  the  neck 
portion  13  of  the  envelope  11.  A  boundary  between 
the  top  side  area  A  and  the  area  base  side  B  is  posi- 
tioned  at  the  thickest  portion  of  the  envelope  11.  The 
thickness  of  the  overcoated  layer  39  is  100  on 
both  sides,  as  in  the  first  embodiment.  The  other  ele- 
ments  of  this  embodiment  are  the  same  as  the  first 
embodiment. 

The  lamp  having  two  kinds  of  overcoated  layers 
is  obtained  by  preparing  two  kinds  of  coating  mixtures 
having  different  weight  ratios  of  the  metal  oxide 
grains  and  by  coating  each  mixture  on  the  specific 
area  of  the  envelope  11  in  two  steps. 

It  was  found  that  the  metal  oxide  grains  dispersed 
in  the  overcoated  layer  39  disturbed  radiation  of  heat 
from  the  lamp.  Considering  this  fact,  it  is  preferred 
that  the  weight  ratio  (or  density)  of  the  metal  oxide 
grains  at  the  portion  of  the  envelope  11  tending  to 
have  high  temperature  be  lower  than  that  at  the  por- 
tion  of  the  envelope  11  tending  to  have  low  tempera- 
ture.  Generally,  these  kinds  of  lamps,  having  a  single 
base,  are  frequently  attached  to  lighting  equipment 

for  use  where  the  base  is  upward,  and  accordingly  the 
top  side  area  A  of  the  envelope  11  tends  to  have  high 
temperature.  Therefore,  the  weight  ratio  of  the  metal 
oxide  grains  at  the  top  area  A  of  the  envelope  11  is 

5  preferably  lower  than  that  at  the  base  area  B  of  the  en- 
velope  11,  so  as  to  radiate  heat  effectively  from  the 
lamp. 

As  shown  in  Fig.  9,  instead  of  varying  the  weight 
ratio  of  the  metal  oxide  grains  according  to  the  area 

10  of  the  envelope  11,  it  may  be  possible  to  vary  the 
thickness  of  the  overcoated  layer  39  according  to  the 
top  area  A  and  the  base  area  B,  keeping  a  set  value 
of  the  weight  ratio  of  the  metal  oxide  grains  in  both 
areas.  In  this  case,  thickness  of  the  overcoated  layer 

15  39a  at  the  top  area  A  of  the  envelope  11  isthinnerthan 
that  of  the  overcoated  layer  39b  at  the  base  area  B  of 
the  envelope  11. 

The  present  invention  may  be  applied  not  only  to 
the  metal  halide  lamps  described  above,  but  also  to 

20  high  intensity  discharge  lamps  such  as  high  pressure 
sodium  lamps,  high  pressure  mercury  discharge 
lamps  and  so  on.  Further,  the  present  invention  may 
be  applied  to  halogen  lamps.  In  this  case,  a  tungsten 
filament  emits  light  and  heats  an  envelope,  which  is 

25  usually  made  from  quartz  glass,  at  more  than  200  °C. 
Therefore  the  present  invention  is  also  suitable  for  ha- 
logen  lamps. 

In  summary,  it  will  be  seen  that  the  present  inven- 
tion  overcomes  or  otherwise  mitigates  the  disadvan- 

30  tages  of  the  prior  art  and  provides  an  improved  layer 
for  preventing  glass  pieces  from  scattering  should  the 
glass  envelope  of  the  lamp  be  broken. 

35  Claims 

1.  A  lamp  comprising: 
means  (19),  (21),  (22)  for  emitting  light  and 

heat; 
40  an  envelope  (11)  surrounding  said  means 

(19),  (21),  (22)  capable  of  being  heated  to  a  tem- 
perature  greater  than  200  °C  by  said  means  (19), 
(21),  (22);  and 

a  first  layer  (39)  coated  on  the  ouside  of 
45  said  envelope  (11),  said  layer  (39)  comprising  a 

fluorocarbon  polymer;  said  lamp  being  character- 
ized  in  that  said  fluorocarbon  polymer  contains 
metal  oxide  grains  dispersed  therein. 

so  2.  A  lamp  according  to  claim  1  ,  wherein  said  metal 
oxide  grains  comprise  at  least  one  of  the  follow- 
ing:  Ti02  ,  Zn02  ,  Si02  ,  Ta2  05  ,  Al2  03  and  CeO. 

3.  A  lamp  according  to  claim  1  or  2,  wherein  the 
55  average  particle  size  of  said  metal  oxide  grains  is 

not  more  than  0.  1 

4.  A  lamp  according  to  any  preceding  claim,  wherein 

5 
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the  weight  ratio  of  said  metal  oxide  grains  to  flu- 
orocarbon  polymer  is  0.05  %  to  3% 

5.  A  lamp  according  to  any  preceding  claim,  wherein 
said  means  emits  ultraviolet  rays  and  said  metal 
oxide  grains  suppress  said  ultraviolet  rays. 

6.  A  lamp  according  to  claim  5,  wherein  said  metal 
oxide  grains  comprise  at  least  one  of  the  follow- 
ing:  Ti02,  Zn02  and  CeO. 

7.  A  lamp  according  to  claim  5  or  6,  wherein  the 
weight  ratio  (M  wt%)  of  said  metal  oxide  grains 
and  the  thickness  (t  ^m)  of  said  overcoated  layer 
(39)  satisfy  the  following  relation: 

5  ==  M  x  t  ==  300. 

1  0.  A  lamp  according  to  any  preceding  claim,  wherein 
said  first  layer  has  a  plurality  of  portions  of  vary- 
ing  thickness  and/orvarying  weight  ratio  portions 
of  said  metal  oxide  grains,  such  as  one  or  more 
thick  portions  optionally  (39b)  of  high  weight  ratio 
and  one  or  more  thin  portions  optionally  of  low 
weight  ratio  of  said  metal  oxide  grains 

11.  A  lamp  according  to  claim  10,  further  comprising 
a  base  (17),  attached  to  a  position  of  said  envel- 
ope  (11)  corresponding  to  said  thick  portion  (39b) 
of  said  first  layer  (39),  so  as  to  obtain  electric 
power  and  to  supply  said  electric  power  to  said 
means  (19),  (21),  (22). 

12.  A  method  of  forming  a  layer  comprising  a  fluoro- 
carbon  polymer  containing  metal  oxide  grains 
onto  an  envelope  (11)  of  a  lamp,  comprising: 

preparing  a  mixed  powder  containing  said 
metal  oxide  grains  and  powder  of  said  fluorocar- 
bon  polymer; 

coating  said  mixed  powder  to  said  envel- 
ope  (11)  by  electrostatic  coating  means;  and 

melting  said  powder  of  said  fluorocarbon 
polymer  by  heating  so  as  to  form  a  continuous 
layer  comprising  said  fluorocarbon  polymer  con- 

taining  metal  oxide  grains. 

13.  A  method  of  forming  a  layer  according  to  claim 
12,  further  comprising  forming  a  primer  layer 

5  (41),  which  is  electroconductive,  on  said  envel- 
ope  (11),  before  coating  said  mixed  powder. 

14.  Amethod  of  forming  a  layer  according  to  claim  12 
or  13,  wherein  said  primer  layer  (41)  contains 

10  metal  oxide  grains. 

15.  Use  of  a  method  of  forming  a  layer  as  claimed  in 
any  one  of  claims  12  to  14  in  the  production  of  a 
lamp  as  claimed  in  any  one  of  claims  1  to  11. 

15 

Patentanspruche 

1.  Lampe,  mit: 
20  Einrichtungen  (19,  21,  22)  zum  Emittieren 

von  Licht  und  Warme; 
einer  Rohre  (11),  die  diese  Einrichtungen 

(19,  21,  22)  umgibt  und  von  den  Einrichtungen 
(19,  21,  22)  auf  eine  Temperatur  von  mehr  als 

25  2  00°  C  erhitzt  werden  kann;  und 
einer  ersten  Schicht  (39),  mit  der  die  Au- 

lienseite  der  Rohre  (11)  beschichtet  ist,  wobei  die 
Schicht  (39)  ein  FluorcarbonPolymerenthalt;  wo- 
bei  die  Lampe  dadurch  gekennzeichnet  ist,  daft 

30  das  Fluorcarbon-Polymerein  darin  verteiltes  Me- 
talloxid-Pulver  enthalt. 

2.  Lampe  nach  Anspruch  1  ,  wobei  das  Metalloxid- 
Pulver  mindestens  eines  derfolgenden  Bestand- 

35  teile  aufweist:  Ti02,  Zn02,  Si02,  Ta205,  Al203  und 
CeO. 

3.  Lampe  nach  Anspruch  1  oder  2,  wobei  die  durch- 
schnittliche  Parti  kelgrolie  des  Metalloxid-Pul- 

40  vers  nicht  mehr  als  0,1  betragt. 

4.  Lampe  nach  einem  der  vorhergehenden  Anspru- 
che,  wobei  das  Gewichtsverhaltnis  des  Metall- 
oxid-Pulvers  zum  FluorcarbonPolymerO,05%  bis 

45  3%  betragt. 

5.  Lampe  nach  einem  der  vorhergehenden  Anspru- 
che,  wobei  die  Einrichtungen  ultraviolette  Strah- 
lung  emittieren  und  das  Metalloxid-Pulver  die  ul- 

50  traviolette  Strahlung  unterdruckt. 

6.  Lampe  nach  Anspruch  5,  wobei  das  Metalloxid- 
Pulver  mindestens  eines  derfolgenden  Bestand- 
teile  aufweist:  Ti02,  Zn02  und  CeO. 

55 
7.  Lampe  nach  Anspruch  5  oder  6,  wobei  das  Ge- 

wichtsverhaltnis  (M  wt%)  des  Metalloxid-Pulvers 
und  die  Dicke  (t  ^m)  der  aufgetragenen  Schicht 

8.  A  lamp  according  to  any  preceding  claim,  further 
comprising  a  second  layer  (41)  formed  between 
said  envelope  (11)  and  said  first  layer  (39)  for  in-  20 
creasing  the  adhesive  strength  of  said  first  layer 
(39)  to  said  envelope  (11). 

9.  A  lamp  according  to  any  preceding  claim,  being 
a  high  intensity  gas  discharge  lamp  wherein  said  25 
means  (19),  (21),  (22)  is  a  light  emitting  tube  hav- 
ing  an  inner  tube  (19),  a  discharge  gas  contained 
in  or  capable  of  being  generated  in  said  innertube 
(19)  and  a  pair  of  electrodes  (21),  (22)  disposed 
in  said  innertube  (19),  so  as  to  emit  light  and  heat  30 
generated  by  discharge  of  said  discharge  gas. 

6 
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(39)  die  folgende  Beziehung  erfullen: 
5  ==  M  x  t  ==  300. 

8.  Lampe  nach  einem  der  vorhergehenden  Anspru- 
che,  die  aulierdem  eine  zweite  Schicht  (41)  auf-  5 
weist,  die  zwischen  der  Rohre  (11)  und  derersten 
Schicht  (39)  ausgebildet  ist,  urn  die  Adhasions- 
krafte  zwischen  der  ersten  Schicht  (39)  und  der 
Rohre  (11)  zu  erhohen. 

10 
9.  Lampe  nach  einem  der  vorhergehenden  Anspru- 

che,  die  eine  Hochleistungs-Gasentladungslampe 
ist,  bei  der  die  Einrichtungen  (19,  21,  22)  eine 
lichtemittierende  Rohre  mit  einer  inneren  Rohre 
(19),  ein  Entladungsgas,  welches  in  der  inneren  15 
Rohre  (19)  enthalten  ist  oder  darin  erzeugt  wer- 
den  kann,  und  ein  Paar  Elektroden  (21,  22)  auf- 
weisen,  die  in  der  inneren  Rohre  (19)  angeordnet 
sind,  urn  so  Licht  und  Warme  zu  emittieren,  die 
durch  Entladung  des  Entladungsgases  erzeugt  20 
werden. 

10.  Lampe  nach  einem  der  vorhergehenden  Anspru- 
che,  wobei  die  erste  Schicht  eine  Anzahl  von  Be- 
reichen  unterschiedlicher  Dicke  und/oder  Berei-  25 
chen  mit  unterschiedlichem  Gewichtsverhaltnis 
des  Metalloxid-Pulvers  aufweist,  wie  einen  oder 
mehrere  dicke  Bereiche  (39b)  mit  wahlweise  ho- 
hem  Gewichtsverhaltnis  und  einen  oder  mehrere 
dunne  Bereiche  mit  wahlweise  geringem  Ge-  30 
wichtsverhaltnis  des  Metalloxid-Pulvers. 

11.  Lampe  nach  Anspruch  10,  die  aulierdem  einen 
Sockel  (17)  aufweist,  der  an  einer  Position  der 
Rohre  (11)  angeordnet  ist,  die  dem  dicken  Be-  35 
reich  (39b)  derersten  Schicht  (39)  entspricht,  urn 
elektrische  Energie  aufzunehmen  und  urn  elek- 
trische  Energie  zu  den  Einrichtungen  (19,21,  22) 
zu  fuhren. 

40 
12.  Verfahren  zum  Ausbilden  einer  Schicht,  die  ein 

Fluorcarbon-Polymer  mit  Metalloxid-Pulver  ent- 
halt,  auf  einer  Rohre  (11)  eines  Leuchtkorpers, 
welches  Verfahren  aufweist: 

Herstellen  eines  Mischpulvers,  welches  45 
das  Metalloxid-Pulver  und  Pulver  des  Fluorcar- 
bon-Polymers  enthalt; 

Beschichten  der  Rohre  (11)  mit  dem 
Mischpulver  durch  elektrostatische  Beschich- 
tungseinrichtungen;  und  50 

Schmelzen  des  Fluorcarbon-Polymer-Pul- 
vers  durch  Erhitzen,  urn  so  eine  kontinuierliche 
Schicht  auszubilden,  die  FluorcarbonPolymermit 
Metalloxid-Pulver  enthalt. 

55 
13.  Verfahren  zum  Ausbilden  einer  Schicht  nach  An- 

spruch  12,  das  aulierdem  das  Ausbilden  einer 
elektrisch  leitenden  Grundierungsschicht  (41) 

auf  der  Rohre  (11)  enthalt,  bevordas  Mischpulver 
aufgetragen  wird. 

14.  Verfahren  zum  Ausbilden  einer  Schicht  nach  An- 
spruch  12  oder  13,  wobei  die  Grundierungs- 
schicht  (41)  Metalloxid-Pulver  enthalt. 

15.  Anwendung  eines  Verfahrens  zum  Ausbilden  ei- 
ner  Schicht  nach  einem  der  Anspruche  12  bis  14 
bei  der  Herstellung  einer  Lampe  nach  einem  der 
Anspruche  1  bis  11. 

Revendications 

1.  Lampe  qui  comprend  : 
des  moyens  (19,  21  ,  22)  pour  emettre  de 

la  lumiere  et  de  la  chaleur; 
une  enveloppe  (11)  entourant  lesdits 

moyens  (19,  21,  22)  pouvant  etre  portees  a  une 
temperature  superieure  a  200°C  par  lesdits 
moyens  (21,  22);  et 

une  premiere  couche  (39)  couchee  sur 
I'exterieur  de  ladite  enveloppe  (11),  cette  couche 
(39)  comprenant  un  polymere  fluorocarbone,  la- 
dite  lampe  etant  caracterisee  en  ce  que  ledit  po- 
lymere  fluorocarbone  contient  des  grains  d'oxy- 
de  ou  d'oxydes  metalliques  disperses. 

2.  Lampe  selon  la  revendication  1,  caracterisee  en 
ce  que  lesdits  grains  d'oxydes  metalliques 
comprennent  I'un,  au  moins,  des  oxydes  sui- 
vants  : 

Ti02,  Zn02,  Si02,  Ta205,  Al203  et  CeO 

3.  Lampe  selon  la  revendication  1  ou  2,  caracterisee 
en  ce  que  la  dimension  moyenne  desdits  grains 
d'oxydes  metalliques  ne  depasse  pas  0,1  ^m. 

4.  Lampe  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  le  rap- 
port  ponderal  desdits  grains  d'oxydes  metalli- 
ques  sur  le  polymere  fluorocarbone  est  compris 
entre  0,05%  et  3%. 

5.  Lampe  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  lesdits 
moyens  emettent  des  rayons  ultra-violets,  tandis 
que  lesdits  grains  d'oxydes  metalliques  suppri- 
ment  lesdits  rayons  ultra-violets. 

6.  Lampe  selon  la  revendication  5,  caracterisee  en 
ce  que  lesdits  grains  d'oxydes  metalliques 
comprennent  I'un,  au  moins,  des  oxydes  sui- 
vants  : 

Ti02,  Zn02  et  CeO 

7.  Lampe  selon  la  revendication  5  ou  6,  caracterisee 

7 
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en  ce  que  le  rapport  ponderal  (Mwt%)  desdits 
grains  d'oxydes  metalliques  sur  I'epaisseur  (t  ^m) 
de  ladite  couche  de  revetement  (39)  satisfait  la 
relation  suivante  : 

5  ==  M  x  t  ==  300 

8.  Lampe  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  qu'elle 
comprend,  en  outre,  une  seconde  couche  (41) 
entre  ladite  enveloppe  (1  1  )  et  ladite  premiere  cou- 
che  (39)  afin  d'augmenter  I'adherence  entre  la 
premiere  couche  (39)  et  I'enveloppe  (11). 

9.  Lampe  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  qu'elle  est 
une  lampe  a  decharge  a  haute  intensite  en  at- 
mosphere  gazeuse  dans  laquelle  lesdits  moyens 
(19,  21,  22)  comprennent  un  tube  lumineux  qui 
renferme  un  tube  interieur  (19),  un  gaz  de  de- 
charge  (inerte)  etant  contenu  ou  pouvant  etre  ge- 
nera  dans  ledit  tube  interieur  (19),  et  en  ce  que 
deux  electrodes  (21,  23)  sont  logees  dans  ledit 
tube  interieur  (1  9),  ce  qui  fait  que  de  la  lumiere  et 
de  la  chaleur  sont  generees  par  ledit  gaz. 

10.  Lampe  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterisee  en  ce  que  ladite 
premiere  couche  possede  un  certain  nombre  de 
parties  ayant  des  epaisseurs  variables  et/ou  des 
parties  de  grains  d'oxydes  metalliques  ayant  des 
rapports  en  poids  variables,  de  sorte  qu'une  ou 
plusieurs  parties  epaisses  (39b)  presenters  un 
rapport  ponderal  eleve,  cependant  que  dans  une 
ou  plusieurs  autres  parties  relativement  minces, 
lesdits  grains  d'oxydes  metalliques  presentent  un 
bas  rapport  ponderal. 

11.  Lampe  selon  la  revendication  10,  caracterisee  en 
ce  qu'elle  comprend  aussi  une  base  (17),  reliee 
a  un  emplacement  de  ladite  enveloppe  (11) 
correspondant  a  ladite  partie  epaisse  (39b)  de  la 
premiere  couche  (39),  de  facon  a  obtenir  de 
I'energie  electrique  et  a  fournir  de  I'energie  elec- 
trique  auxdits  moyens  (19,  21,  22). 

12.  Precede  pourformerune  couche,  comprenant  un 
polymere  fluorocarbone  contenant  des  grains 
d'oxydes  metalliques,  sur  I'enveloppe  (11)  d'une 
lampe  qui  consiste  : 

a)  a  preparer  une  poudre  contenant  lesdits 
grains  d'oxydes  metalliques  et  une  poudre  du- 
dit  polymere  fluorocarbone; 
b)  a  appliquer  ledit  melange  de  poudres  sur  la- 
dite  enveloppe  (11)  en  utilisant  des  moyens 
de  couchage  electrostatiques,  et 
c)  a  faire  fondre  ladite  poudre  de  polymere 
fluorocarbone  par  chauffage  de  maniere  a 
produire  une  couche  continue  comprenant  le- 

dit  polymere  fluorocarbone  contenant  des 
grains  d'oxydes  metalliques. 

13.  Procede  pour  former  une  couche  selon  la  reven- 
5  dication  12,  caracterise  en  ce  qu'on  forme,  en  ou- 

tre,  une  couche  primaire  ou  d'appret  (41), 
conductrice  de  I'electricite,  sur  ladite  enveloppe 
(11),  avant  d'appliquer  ledit  melange  de  poudres. 

10  14.  Procede  pour  former  une  couche  selon  la  reven- 
dication  12  ou  13,  caracterise  en  ce  que  ladite 
couche  primaire  ou  d'appret  (41)  contient  des 
grains  d'oxydes  metalliques. 

15  15.  Utilisation  d'un  procede  pour  former  une  couche 
telle  que  specif  iee  dans  I'une  quelconque  des  re- 
vendications  12  a  14,  pour  fabriquer  une  lampe 
telle  que  specif  iee  dans  I'une  quelconque  des  re- 
vendications  1  a  11. 
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