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Description 

This  invention  relates  to  an  incandescent  lamp 
and  more  particularly  to  tungsten-halogen  incan- 
descent  lamps.  Still  more  particularly  it  relates  to  s 
an  incandescent  lamp  comprising  a  light  trans- 
mitting,  hermetically  sealed,  glass  envelope 
having  a  longitudinal  axis,  two  lead-in  wires 
sealed  in  said  envelope,  a  tungsten  filament 
attached  to  said  lead-in  wires  and  extending  10 
along  said  longitudinal  axis,  and  a  fill  gas  within 
said  envelope,  said  fill  gas  including  a  halogen. 

The  majority  of  incandescent  lamps  today  use  a 
filament  made  from  tungsten  wire  which  can  be 
of  the  single  or  coiled  coil  design.  When  initially  15 
energized  to  incandescence,  the  filament  will  both 
metallurgically  recrystalize  and  physically  sag 
under  gravitational  attraction. 

Coiled  coil  filaments  sag  more  than  single  coils 
and  fine  wire  sags  more  than  heavy  wire.  20 

In  the  vertical  position  sag  is  characterized  by  a 
collapsing  of  turns  with  open  turns  at  the  top  and 
compression  at  the  bottom.  Sag  in  the  horizontal 
position  is  characterized  by  the  formation  of  one 
or  more  catenaries  depending  on  the  number  of  25 
filament  support  wires. 

The  preliminary  sag  in  tungsten  filaments  has 
never  been  completely  eliminated.  However,  it 
can  be  significantly  reduced  by  employing  a 
controlled  heating  process  at  the  time  of  initial  30 
lightup.  Two  different  processes  for  doing  this  are 
now  in  common  use  and  are  briefly  described  as 
follows. 

1.  Pre-stabilizing  is  a  process  used  mainly  on 
coiled  coil  filaments  for  halogen  lamps.  It  involves  35 
raising  the  coil  temperature  above  2400°C  in 
vacuum  prior  to  removing  the  primary  mandrel 
and  while  the  secondary  coiling  is  mounted  on  a 
threaded  rod.  The  result  is  a  brittle  coil  which 
requires  hand  mounting.  This,  plus  the  pre-  40 
stabilizing  process  make  for  a  very  expensive  coil. 
However,  preliminary  sag  at  initial  coil  lightup  is 
minimal. 

2.  Flashing  is  an  alternate  method  of  stabilizing 
the  filament.  It  is  done  after  the  coil  is  mounted  in  45 
the  lamp  and  can  be  performed  either  before  or 
after  tipoff.  Since  the  filament  as  received  is  not 
brittle,  it  does  not  require  hand  mounting  and  can 
therefore  be  mounted  inexpensively  via  high 
speed  automatic  equipment.  Initial  lightup  under  50 
these  conditions  results  in  more  preliminary  sag 
than  on  pre-stabilized  coils. 

Unfortunately,  the  filament  in  an  incandescent 
lamp  will  continue  to  sag  during  subsequent  lamp 
operation  in  spite  of  pre-stabilizing  or  flashing.  55 
This  is  generally  attributed  to  a  slippage  at  the 
grain  boundaries.  The  condition  is  known  to  be 
aggravated  by  the  presence  of  oxygen  in  the 
gaseous  state.  This  accounts  for  a  higher  degree 
of  sag  in  halogen  lamps  because  the  halogen  60 
regenerative  cycle  retains  a  higher  percentage  of 
oxygen  in  the  gaseous  state  than  there  is  in  a  non- 
halogen-  incandescent  lamp.  Generally,  the  sag  in 
non-halogen  incandescent  lamps  is  not  severe 
because  most  of  the  residual  oxygen  is  tied  up  on  65 

the  bulb  wall  as  tungsten-oxide,  a  colorless  solid 
condensate.  Thus,  a  sufficient  quantity  of  oxygen 
is  not  available  in  the  gaseous  state  to  promote 
sag. 

However,  in  halogen  lamps  this  secondary  sag 
can  be  a  serious  problem  due  to  the  fact  that  any 
oxides  present  can  be  reduced  by  the  halogen 
additive  (HBr  in  this  case)  which  promotes  the 
presence  of  free  oxygen  in  the  gaseous  state. 

As  was  the  case  with  preliminary  sag,  fine  wire 
filaments  of  the  coiled  coil  configuration  are 
especially  susceptible  to  severe  secondary  sag  in 
a  halogen  atmosphere.  Also,  chemical  corrosion 
of  the  wire  in  the  cooler  sections  of  the  filament 
results  in  a  significant  reduction  in  life  as  caused  ' 
by  thinning  and  premature  arcing.  This  is  more 
pronounced  in  fine  wire  than  it  is  in  heavy  wire.  « 

These  problems  become  even  more  aggravated 
in  the  case  of  a  tungsten-halogen  lamp  employing 
a  low  wattage,  line  voltage,  coiled  coil  filament. 
An  example  of  such  a  coiled  coil  would  be  one 
rated  at  100  watts  and  120  volts.  Such  a  coil  is 
formed  from  fine  tungsten  wire  (12.5  mg/200  mm 
with  a  diameter  of  0,0635  mm  (0.0025  inches)) 
and  filament  sag  and  short  life  due  to  the 
presence  of  the  halogen  would  be  a  serious 
problem.  The  use  of  halogen  in  an  incandescent 
lamp  generally  allows  for  an  envelope  which  is 
drastically  reduced  from  the  size  that  would  be 
required  by  a  non-halogen  version  of  the  same 
wattage.  Specifically,  the  100  watt  filament 
described  above  is  normally  sealed  in  an  A19 
glass  bulb  under  non-halogen  conditions  but  can 
be  sealed  in  a  T5  glass  envelope  when  halogen  is 
added.  The  relative  volumes  of  these  two  bulbs 
are: 

1.  AI9  =  130  cm3 

2.  T5  =  5.2  cm3 

The  use  of  this  drastically  smaller  T5  envelope 
provides  for  higher  fill  pressures  which  in  turn 
results  in  a  lamp  performance  increase.  However, 
the  filament  is  now  significantly  closer  to  the  bulb 
wall  of  the  T5  and  filament  sag  while  burning  in 
any  position  other  than  the  vertical  results  in  the  ^ 
coil  moving  closer  to  the  wall.  The  result  is  a  local 
increase  in  bulb  wall  temperature  with  a  corre-   ̂
sponding  increase  in  outgassing  of  the  glass  * 
which  can  be  deleterious  to  lamp  performance.  In 
the  most  severe  case,  the  filament  can  (and  has) 
sagged  to  the  point  where  it  makes  contact  with 
the  bulb  wall.  The  result  is  thermal  cracking  or 
melting  of  the  bulb  wall  which  terminates  lamp 
life  prematurely. 

There  are  numerous  techniques  now  in  use 
attempting  to  solve  the  problem  of  sag  in  halogen 
lamps  of  this  type.  However,  each  one  introduces 
new  problems  which  forces  a  compromise  with 
respect  to  lamp  performance.  Some  of  the  more 
widely  used  techniques  are  briefly  described 
here. 

1.  Center  Support  —  Sag  reduction  can  be 
restricted  significantly  by  using  a  third  wire  which 
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jops  around  the  center  of  the  coil  and  is  electnc- 
lly  isolated  from  the  two  end  lead  wires.  Sag  in 
ny  position  except  vertical  will  result  in  two 
atenaries  whose  displacement  from  the  original 
oil  center  line  is  less  than  that  of  an  unsupported 
ingle  catenary.  However,  contact  between  coil 
nd  support  results  in  a  local  cool  spot  which  then 
ecomes  the  center  of  increased  halogen  activity 
/ith  its  associated  tungsten  corrosion.  The  coil 
/ill  ultimately  fail  prematurely  due  to  the  acceler- 
ted  thinning  in  the  area  of  contact  with  the  center 
upport  wire.  Also,  a  center  support  makes  lamp 
nanufacture  more  difficult  and  costly. 

2.  Pre-Stabilized  Coil  —  As  previously 
lescribed,  this  process  results  in  less  overall  sag 
lut  is  restricted  to  hand  mounting  due  to  coil 
imbrittlement.  This  latter  restriction  results  in  a 
ignificant  increase  in  manufacturing  costs  which 
s  intolerable  in  low  cost  lamp  types,  such  as 
vould  be  suitable  for  general  home  illumination. 

3.  Methane  Light  Up  —  This  is  a  well-known 
irocess  employed  during  the  lamp  exhaust  cycle 
vhereby  the  filament  is  energized  in  an  atmos- 
>here  of  nitrogen  and  methane  (CH4).  The  litera- 
ure  alludes  to  reduced  coil  sag  as  a  result  and 
ittributes  this  benefit  to  a  reaction  between  the 
ungsten  filament  and  the  carbon  in  the  methane. 
However,  tests  run  on  a  100  watt,  120  volt  coil, 
such  as  that  described  above,  resulted  in  abso- 
utely  no  reduction  in  coil  sag  when  compared 
with  control  lamps  which  were  not  lighted  in 
nethane. 

4.  Other  Halides  —  The  halogen  additive  often 
jsed  is  Hydrogen  Bromide  (HBr).  It  is  considered 
Dy  some  lamp  manufacturers  to  be  too  corrosive 
and  therefore  less  desirable  than  the  carbonace- 
jus  halides.  Tests  run  fail  to  show  any  advan- 
c e s   to  using  this  type  of  halide  (CH2Br2,  for 
sxample).  A  serious  defect  arises  when  using  this 
gas.  The  result  is  a  significant  attenuation  of  light 
Dutput  which  is  caused  by  a  carbon  layer 
deposited  on  the  inner  bulb  wall  during  initial 
lightup  when  the  CH2Br2  is  decomposed  into  a 
more  elemental  form. 

5.  Reduced  Halogen  Content  —  It  has  been 
shown  by  tests  that  a  reduction  in  halogen  con- 
tent  in  the  fill  gas  will  give  rise  to  a  corresponding 
reduction  in  filament  sag  and  corrosion.  Unfortu- 
nately,  it  will  also  result  in  an  increase  in  the 
percentage  of  lamps  which  will  turn  black  prema- 
turely  due  to  failure  of  the  halogen  regenerative 
cycle.  Lamp  blackening  of  any  halogen  lamp 
constitutes  lamp  failure  even  if  the  filament  con- 
tinues  to  burn.  No  reputable  lamp  manufacturer 
would  tolerate  such  a  condition. 

6.  Condenser  Discharge  Flashing  —  This  is  a 
process  which  attempts  to  achieve  the  results 
displayed  by  a  pre-stabilized  filament  while  cir- 
cumventing  the  brittle  coil/hand  mount  problems 
of  the  latter.  It  involves  stabilizing  the  filament 
after  mounting  either  during  the  exhaust  cycle  or 
after  tipoff.  A  condenser  is  used  to  discharge  a 
high  energy  pulse  through  the  coil.  The  pulse 
duration  is  very  short  compared  to  the  conven- 
tional  series-ballast  flashing  process  used  by 

many  lamp  manufacturers,  una  snunei  muo 
duration  significantly  reduces  the  heat  sinking 
effect  on  the  coil's  metallurgical  structure  by  the 
lead-in  clamps.  Thus,  the  coil  is  allowed  to 

;  stabilize  more  completely  in  the  clamp  area  from 
where  much  of  the  sag  problem  emanates.  How- 
ever,  it  is  felt  that  this  method  will  achieve,  at 
best,  only  a  portion  of  the  effect  desired,  and  that 
at  increased  cost  of  manufacture. 

o  7.  Low  Sag  Coil  Design  —  It  has  been  demon- 
strated  that  the  coil  design  which  exhibits  the 
least  amount  of  sag  is  one  which  has  the  tightest 
T.P.I,  and  lowest  mandrel  to  wire  (coil)  ratio  with 
respect  to  both  the  primary  and  secondary  wind- 

5  ings  of  the  CC8  filament.  All  of  this  must  be  done, 
however,  within  the  allowable  limits  of  prescribed 
coil  manufacturing  practice.  Like  condenser  dis- 
charge  flashing,  it  is  felt  that  low  sag  coil  design 
will  achieve  only  a  portion  of  the  desired  effect. 

0  8.  The  most  pertinent  prior  art  in  accordance 
with  the  introductory  portion  of  claim  1  is  dis- 
closed  in  US—  A—  4  305  017  mentioning  an 
oxygen  getter  which  is  an  intermetallic  com- 
pound  of  at  least  one  first  metal  from  the  group 

■5  consisting  of  Te,  Ti,  Zr,  Hf  and  Nb  and  at  least  one 
second  metal  from  the  group  consisting  of  Pd,  Pt 
and  Au,  but  excluding  Te/Au  and  Nb/Au  inter- 
metallic  compounds.  There  is  no  teaching  or 
suggestion  to  use  an  amount  of  copper  and,  more 

to  importantly,  there  is  no  teaching  or  suggestion  to 
use  an  amount  of  copper  effective  to  substantially 
eliminate  sagging  of  the  filament  regardless  of 
the  physical  orientation  of  the  lamp  during  use. 

9.  Further,  FR  —  A  —  588  948  relates  to  an  incan- 
?5  descent  lamp  (not  a  tungsten  halogen  lamp) 

containing  a  getter  comprising  phosphorus  and 
an  oxidizing  agent  such  as  cupric  oxide.  This 
document  does  not  teach  that  the  copper  itself 
acts  as  a  getter.  There  are  copper  brackets  used 

w  with  the  technique  according  to  this  document 
but  copper  is  not  preferred  for  the  forming  of  the 
brackets  or  hooks,  resp.  It  is  emphasized  that  with 
the  getters  which  one  has  proposed  for  usage  up 
to  now  it  has  been  found  that  it  would  be 

45  advantageous  to  use  other  metals  than  copper  for 
the  formation  of  the  supporting  hooks,  taking  into 
account  the  chemical  action  betwen  these  getters 
and  the  copper  or  copper  oxide.  It  is  said  that  one 
obtains  exceptionally  satisfying  results  when 

50  employing  tungsten  hooks,  not  copper  hooks. 
This  document  does  not  teach  to  use  copper  itself 
as  a  getter  in  an  incandescent  lamp  and,  particu- 
larly,  not  in  a  tungsten  halogen  lamp. 

It  is,  therefore,  an  objection  of  this  invention  to 
55  obviate  the  disadvantages  of  the  prior  art,  to 

enhance  tungsten-halogen  lamps,  to  significantly 
reduce  primary  and  secondary  filament  sag  in 
incandescent  lamps  and  to  reduce  halogen  corro- 
sion  of  the  filament  of  a  tungsten-halogen  lamp. 

60  This  object  is  accomplished  in  accordance  with 
the  invention  in  that  a  nodule  of  metallic  copper  is 
contained  within  said  envelope,  said  copper 
building  up  a  coating  on  the  lead-in  wires  during 
use  of  the  lamp,  said  copper  nodule  being  effec- 

65  tive  to  substantially  eliminate  sagging  of  said 
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filament  regardless  of  the  physical  orientation  of 
said  lamp  during  use. 

The  invention  allows  the  fabrication  of  halogen 
lamps  in  wattage  varieties  and  voltage  require- 
ments  suitable  for  replacement  of  the  usual  incan- 
descent  lamps  normally  used  for  home  lighting. 
The  lamps  are  characterized  by  the  excellent 
lumen  maintenance  (percentage  of  light  output 
retained  from  original  light  output  as  the  lamps 
age)  associated  with  lamps  employing  the  halo- 
gen  regenerative  cycle.  Excellent  life  ratings  are 
also  achieved  whether  the  lamp  is  burned  with 
the  filament  in  vertical  or  horizontal  orientation. 

The  single  figure  diagrammatically  illustrates  a 
lamp  employing  the  invention. 

For  a  better  understanding  of  the  present  inven- 
tion,  together  with  other  and  further  objects, 
advantages  and  capabilities  thereof,  reference  is 
made  to  the  following  disclosure  and  appended 
claims  taken  in  conjunction  with  the  above- 
described  drawing. 

Referring  now  to  the  drawing  with  greater 
particularity,  there  is  shown  a  tungsten-halogen 
lamp  10  having  a  light  transmitting,  hermetically 
sealed  glass  envelope  12.  The  envelope  12  can  be 
fabricated  from  quartz  or  hard  glass  tubing  such 
as,  for  example,  Corning  1720  alumina  silicate 
glass. 

In  a  preferred  embodiment  the  envelope  12  is 
constructed  from  T5  tubing,  i.e.  15,875  mm  outer 
diameter  (.625"  O.D.)  and  1,016  mm  wall  thickness 
(0.040")  and  has  an  overall  length  of  about  42,545 
mm  (1.675"). 

A  long  lead-in  wire  14  and  a  short  lead-in  wire 
16  are  sealed  in  a  press  18  and  extend  into  the 
envelope  1  2.  A  tungsten  filament  20,  preferably  in 
the  form  of  a  coiled  coil  and  rated,  for  example,  as 
100  watts  at  120  volts,  is  clamped  between  the 
internal  ends  of  the  lead-in  wires  and  extends 
along  the  longitudinal  axis  22  of  envelope  12.  An 
exhaust  and  filling  port  24  is  provided,  as  is 
conventional.  After  exhausting,  lamp  10  is  pro- 
vided  with  a  suitable  atmosphere  or  fill  gas 
containing  a  halogen.  In  a  preferred  embodiment 
the  fill  gas  comprises,  by  volume,  88%  krypton; 
11.79%  nitrogen;  and  0.21%  hydrogen  bromide 
(HBr)  at  a  high  pressure;  i.e.,  between  about  1  to 
10  bars  (1  to  10  atmospheres),  with  the  preferred 
fill  pressure  being  5  bars  (5  atmospheres)  abso- 
lute  at  room  temperature.  Also  included  within 
the  envelope  12  is  a  quantity  of  copper  which  can 
be,  for  example,  a  small  nodule  loose  in  the 
envelope.  It  has  been  discovered  that  including 
copper  within  the  lamp  reduces  filament  sag  and 
filament  corrosion. 

Life  test  results  at  120  volts  with  this  construc- 
tion  without  copper  addition  showed  the  follow- 
ing. 

1.  Vertical  Burning:  2500  hours  (average)  — 
acceptable 

2.  Horizontal  Burning:  1000  hours  (maximum) 
—  unacceptable. 

Vertical  burn  failures  were  characterized  by 
clean  lamps  with  normal  filament  failure.  Horizon- 
tal  burn  failures  were  characterized  by  clean 

lamps  and  coils  that  either  sagged  to  the  bulb  wall 
or  arced  prematurely  due  to  corrosion  thinning  of 
the  tungsten  wire. 

When  copper  was  included  within  the  lamp 
5  envelope,  life  tests  showed  the  following  results. 

1.  Vertical  Burning:  2500  hours  (average)  — 
acceptable 

2.  Horizontal  Burning:  2500  hours  (average)  — 
acceptable 

10  All  failures  with  copper  were  characterized  by 
clean  lamps  with  normal  filament  failure. 

Microscopic  examination  of  samples  both  with 
and  without  the  copper  additive  was  performed 
throughout  the  life  test  program. 

is  1.  Non-copper  samples  revealed  a  progressive 
build-up  of  tungsten  dendritic  deposits  on  the 
primary  coil  near  the  lead  clamps.  This  is  an 
obvious  indication  of  a  high  level  of  halogen 
activity  which  can  (and  did)  give  rise  to  a  reduc- 

20  tion  in  filament  life. 
2.  Lamp  samples  containing  copper  revealed  no 

dendritic  growth  at  any  time  during  life.  However, 
observations  were  noted  that  appear  to  be 
entirely  new  to  halogen  lamps.  Copper  appeared 

25  to  progressively  build  up  as  a  coating  on  the 
molybdenum  lead  wires  but  not  on  the  inside 
surface  of  the  glass.  This  is  an  indication  of  a 
successful  copper-halogen  cycle  with  no  deleteri- 
ous  effects  to  the  regenerative  cycle  as  evidenced 

30  by  the  lack  of  bulb  wall  blackening  throughout 
life. 

A  second  observed  phenomenon  was  the  pro- 
gressive  blackening  of  the  original  copper  metal 
additive.  The  probable  cause  of  this  blackening  is 

35  a  reaction  between  the  copper  and  the  residual 
oxygen  in  the  gaseous  state  which  was  previously 
described  as  being  a  characteristic  of  all  halogen 
lamps. 

Thus,  the  copper  appears  to  be  acting  as  an 
40  oxygen  getter  with  a  two-fold  result. 

1.  Removal  of  oxygen  reduces  its  concentration 
in  the  gaseous  state  which  is  a  known  cause  of 
sag  in  tungsten  filaments.  This  is  true  for  both 
halogen  and  non-halogen  types. 

45  2.  Removal  of  oxygen  from  the  gaseous  state 
results  in  the  reduction  of  halogen  activity  which 
is  known  to  be  increased  via  additional  amounts 
of  gaseous  oxygen. 

In  summary,  therefore,  it  can  be  stated  that  the 
so  addition  of  copper  to  halogen  lamps  with  large 

fine  wire  filaments  results  in  the  elimination  of 
premature  coil  failure  as  caused  by  sag  and/or 
halogen  corrosion. 

55  Claims 

1.  An  incandescent  lamp  comprising:  a  light 
transmitting,  hermetically  sealed,  glass  envelope 
having  a  longitudinal  axis,  two  lead-in  wires 

60  sealed  in  said  envelope,  a  tungsten  filament 
attached  to  said  lead-in  wires  and  extending 
along  said  longitudinal  axis,  and  a  fill  gas  within 
said  envelope,  said  fill  gas  including  a  halogen, 
characterized  in  that  a  nodule  of  metallic  copper  is 

65  contained  within  said  envelope,  said  copper 

4 



:P  0  092  780  B l  

wilding  up  a  coating  on  the  lead-in  wires  during 
ise  of  the  lamp,  said  copper  nodule  being  effec- 
ive  to  substantially  eliminate  sagging  of  said 
ilament  regardless  of  the  physical  orientation  of 
:aid  lamp  during  use. 

2.  The  lamp  of  Claim  1  wherein  said  envelope 
las  a  volume  of  less  than  about  6  cm3. 

3.  The  lamp  of  Claim  1  wherein  said  fill  gas 
:omprises  krypton,  nitrogen  and  hydrogen 
>romide  in  amounts  of  about  88%  krypton; 
I.  79%  nitrogen;  and  0.21%  hydrogen  bromide. 
4.  The  lamp  of  Claim  1  wherein  said  lead-in 

vires  comprise  an  alloy  of  molybdenum  contain- 
ng  about  3%  tantalum. 

5.  The  lamp  of  Claim  1  wherein  said  filament  is 
i  coiled  coil. 

6.  The  lamp  of  Claim  5  wherein  said  glass 
;nvelope  is  single  ended  and  formed  from  an 
alumina-silicate  glass. 

7.  The  lamp  of  Claim  6  wherein  the  fill  pressure 
)f  said  fill  gas  is  about  1  to  10  bars  (1  to  10 
atmospheres  absolute)  at  room  temperature. 

8.  The  lamp  of  Claim  6  wherein  the  fill  pressure 
3f  said  fill  gas  is  about  5  bars  (5  atmospheres 
absolute)  at  room  temperature. 

3atentanspruche 

1.  Gluhlampe  mit  einer  lichtdurchlassigen  und 
lermetisch  abgedichteten  Glashulle  mit  einer 
.angsachse,  zwei  in  die  Hulle  eingesiegelten 
Zuleitungsdrahten,  einer  mit  den  Zuleitungs- 
drahten  verbundenen  Wolframwendel,  die  sich 
sntlang  der  Langsachse  erstreckt,  und  mit  einem 
Fullgas  innerhalb  der  Hulle,  das  ein  Halogen 
snthalt,  dadurch  gekennzeichnet,  dalS  ein  Knoll- 
:hen  aus  metallischem  Kupfer  in  der  Hulle 
enthalten  ist,  daB  das  Kupfer  wahrend  der  Benut- 
jung  der  Lampe  einen  Oberzug  auf  den 
Zufiihrungsdrahten  aufbaut,  und  dalS  das  Kupfer- 
knollchen  dahingehend  wirkt,  ein  Durchhangen 
der  Welden  unabhangig  von  der  physikalischen 
Orientierung  der  Lampe  wahrend  des  Betriebs  im 
wesentlichen  zu  elimieren. 

2.  Lampe  nach  Anspruch  1,  bei  welcher  die 
Hulle  ein  Volumen  von  weniger  als  6  cm3  besitzt. 

3.  Lampe  nach  Anspruch  1,  bei  welcher  das 
Fullgas  Krypton,  Stickstoff  und  Wasserstoff- 
bromid  in  Mengen  von  etwa  88%  Krypton; 
II,  79%  Stickstoff;  und  0,21%  Wasserstoffbromid 
enthalt. 

4.  Lampe  nach  Anspruch  1,  bei  welcher  die 
Zufuhrungsdrahte  eine  Molybdanlegierung  auf- 
weisen,  die  etwa  3%  Tantal  enthalt. 

to.  Lampe  nacn  Ansprucn  i,  oei  weicner  uie 
Wendel  eine  Doppelwandel  ist. 

6.  Lampe  nach  Anspruch  5,  bei  welcher  die 
Glashulle  ein  einziges  AnschlulSende  aufweist 

j  und  aus  Aluminium-silikatglas  hergestellt  ist. 
7.  Lampe  nach  Anspruch  6,  bei  der  der  Full- 

druckdes  Fullgases  etwa  1  bis  10  Bar  (1  bislOata) 
bei  Raumtemperatur  betragt. 

8.  Lampe  nach  Anspruch  6,  bei  der  der  Fiill- 
o  druck  des  Fullgases  etwa  5  Bar  (5  ata)  bei  Raum- 

temperatur  betragt. 

Revendications 

5  1.  Lampe  a  incandescence  comprenant  une 
ampoule  de  verre  transparente  pour  la  lumiere 
hermetiquement  scellee  et  presentant  un  axe 
longitudinal,  deux  entrees  de  courant  scellees 
dans  la  dite  ampoule,  un  filament  de  tungstene 

>.o  fixe  aux  dites  entrees  de  courant  et  s'etendant  le 
long  du  dit  axe  longitudinal,  et  emplie  d'un  gaz  de 
remplissage  incluant  un  halogene,  caracterisee 
en  ce  qu'un  nodule  de  cuivre  metallique  est 
enferme  dans  la  dite  ampoule,  le  dit  cuivre  reali- 

>5  sant  un  revetement  sur  les  entrees  de  courant  lors 
de  I'utilisation  de  la  lampe,  le  dit  nodule  de  cuivre 
ayant  pour  effet  de  supprimer  la  fleche  du  dit 
filament  independamment  de  I'orientation  physi- 
que  de  la  dite  lampe  pendant  son  utilisation. 

jo  2.  Lampe  selon  la  revendication  1  caracterisee 
en  ce  que  le  volume  de  la  dite  ampoule  est 
inferieur  a  6  cm3  environ. 

3.  Lampe  selon  la  revendication  1  caracterisee 
en  ce  que  le  dit  gaz  de  remplissage  comprend 

35  environ  88%  de  krypton,  1  1  ,79%  d'azote  et  0,21  % 
de  bromure  d'hydrogene. 

4.  Lampe  selon  la  revendication  1  caracterise  en 
ce  que  les  dites  entrees  de  courant  sont  realisees 
dans  un  alliage  du  molybdene  comprenant  3% 

40  environ  de  tantale. 
5.  Lampe  selon  la  revendication  1  caracterisee 

en  ce  que  le  dit  filament  est  une  bobine  bobinee. 
6.  Lampe  selon  la  revendication  5  caracterisee 

en  ce  que  la  dite  ampoule  de  verre  n'a  qu'une 
45  extremite  et  est  realisee  dans  un  verre  de  silicate- 

alumine. 
7.  Lampe  selon  la  revendication  6  caracterisee 

en  ce  que  la  pression  de  remplissage,  a  tempera- 
ture  ambiante,  est  de  I'ordre  de  1  a  10  bars. 

50  8.  Lampe  selon  la  revendication  6  caracterisee 
en  ce  que  la  pression  de  remplissage  a  tempera- 
ture  ambiante  du  dit  gas  de  remplissage  est  de 
I'ordre  de  5  bars. 
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