
Europaisches  Patentamt 

European  Patent  Office  ®  Publication  number:  0   1  2 8   5 5 2  �   

Office  europeen  des  brevets  B 1  

®  EUROPEAN  PATENT  SPECIFICATION 

®  Date  of  publication  of  patent  specification:  27.12.89  ©  Int.  CI.4:  H  01  J  61/18,   H  01  J  6 1 / 8 2  

(H)  Application  number:  84106568.3 

®  Date  of  filing:  08.06.84 

(54)  Single-ended  metal  halogen  lamp. 

0 0  

CM 

U )  
CO 
CM 

Q .  
I l l  

(§)  Priority:  09.06.83  US  502773  ®  Proprietor:  GTE  Products  Corporation 
100  West  10th  Street 
Wilmington,  DE  19801  (US) 

@  Date  of  publication  of  application: 
19.12.84  Bulletin  84/51 

(72)  Inventor:  English,  Georg  J. 
34  Hillside  Road 

(§)  Publication  of  the  grant  of  the  patent:  Reading  Massachusetts  (US) 
27.12.89  Bulletin  89/52  Inventor:  Rothwell,  Harold  L,  Jr. 

103  Newbury  Road 
Rowley  Massachusetts  (US) 

(8)  Designated  Contracting  States:  Inventor:  Beschle,  Mark 
BEDEFRGBNL  130  Pine  Street 

Danvers  Massachusetts  01923  (US) 

References  cited: 
EP-A-57  093  @  Representative:  Patentanwalte  Grunecker, 
DD-A-123925  Kinkeldey,  Stockmair  &  Partner 
DE-A-2  524  768  Maximilianstrasse  58 
DE-A-3  110  812  D-8000  Munchen  22  (DE) 
DE-A-3  124711 
US-A-4321  504 

Henderson  and  Marsden,  Lamps  and  lighting, 
London  1972,  p.  270-277 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1)  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



1 EP  0 1 2 8   552  B1 2 

Description 

The  invention  relates  to  a  single-ended  metal 
halide  discharge  lamp  comprising  an  elliptical 
shaped  envelope  of  fused  silica,  a  pair  of  elec- 
trodes  sealed  into  and  passing  through  said 
envelope  and  a  gas  fill  within  said  envelope 
including  argon,  mercury  and  additive  gases. 

Generally,  it  has  been  a  common  practice  to 
employ  tungsten  lamps  in  apparatus  requiring  a 
relatively  intense  light  source  such  as  projectors, 
optical  lens  systems  and  similar  apparatus.  How- 
ever,  such  apparatus  is  frequently  configured  in  a 
manner  which  tends  to  develop  undesired  heat 
from  such  a  light  source  and,  in  turn,  requires 
expensive  and  cumbersome  cooling  devices  in 
order  to  inhibit  undesired  overheating,  distortion 
of  the  apparatus  and  catastrophic  failure  of  the 
system. 

Additionally,  it  is  not  uncommon  to  replace  the 
light  source  each  time  the  apparatus  is  used  since 
the  life  expectancy  of  tungsten  lamps  used  in 
projectors,  for  example,  is  relatively  short,  i.e.,  10 
to  20  hrs.  of  operational  use.  Obviously,  such 
procedures  are  not  only  costly  in  equipment  but 
also  in  replacement  time  as  well.  Thus,  such 
apparatus  and  particularly  the  light  source 
commonly  used  in  such  apparatus  leaves  much  to 
be  desired. 

An  improvement  over  the  above-described 
tungsten  lamp  system  is  provided  by  a  system 
utilizing  a  high  intensity  discharge  lamp  as  a  light 
source.  For  example,  a  common  form  of  HID  lamp 
is  the  high  pressure  metal  halide  discharge  lamp 
as  disclosed  in  U.S.  Patent  No.  4,161,672.  Therein 
is  disclosed  a  double-ended  arc  tube  configura- 
tion  or  an  arc  tube  having  electrodes  sealed  into 
diametrically  opposite  ends  with  an  evacuated  or 
gas-filled  outer  envelope.  However,  the  manufac- 
ture  of  such  double-ended  structures  is  relatively 
expensive  and  the  configuration  is  obviously  not 
appropriate  for  use  in  projectors  and  similar 
optic-lens  types  of  apparatus. 

An  even  greater  improvement  in  the  provision 
of  a  light  source  for  projectors  and  optic-lens 
apparatus  is  set  forth  in  the  single-ended  metal 
halide  discharge  lamps  as  set  forth  in  U.S.  Patent 
Nos.  4,302,699;  4,308,483;  4,320,322;  4,321,501 
and  4,321,504.  All  of  the  above-mentioned 
patents  disclose  structure  and/or  fill  variations 
which  are  suitable  to  particular  applications.  How- 
ever,  any  one  or  all  of  the  above-mentioned 
embodiments  leave  something  to  be  desired 
insofar  as  arc  stability  and  minimal  color  separa- 
tion  capabilities  are  concerned. 

From  US—  PS  4  321  504,  a  low  voltage  metal 
halide  arc  discharge  lamp  is  known  having  the 
features  of  the  precharacterizing  parts  of  claim  1. 

However,  the  electrode  is  sealed  within  in  an 
elliptical  interior  space  of  the  lamp  terminating  in 
a  rod-like  shape.  The  gas  fill  within  the  lamp  and 
the  dimensions  of  the  lamp  and  the  position  of 
the  ends  of  the  electrode  is  chosen  such  that  the 
metal  halide  lamp  has  a  reasonably  long  life  for 
general  illumination  purposes. 

From  the  disclosure  in  S.  T.  Henderson  and  A. 
M.  Marsden,  Lamps  and  Lighting,  Edward  Arnold 
(Publishers)  Ltd.,  London,  1972,  Section  15.1, 
pages  270  to  277,  it  is  known  to  have  additive 

5  gases  in  high  pressure  mercury  lamps,  said  addi- 
tive  gases  having  a  lower  excitation  potential  as 
compared  with  mercury.  Due  to  their  lower  exci- 
tation  potential,  such  elements  can  be  excited  in 
an  otherwise  not  productive  space  of  the  lamp. 

10  The  European  Patent  Application  0  057  093 
refers  to  a  high  intensity  discharge  lamp  having 
an  arc  tube  filling  comprising  a  usual  starting  gas 
and  mercury  in  a  predetermined  amount.  Further, 
it  comprises  a  metal  halide  filling  which  sub- 

15  stantially  comprises  a  predetermined  limited 
amount  of  thallous  iodide,  a  predetermined 
limited  amount  of  stannous  iodide  and  a  pre- 
determined  limited  amount  of  calcium  iodide. 

The  subject  underlying  the  present  invention  is 
20  to  provide  a  lamp  of  the  type  above  which  has  a 

relatively  "white"  light  with  a  minimum  of  colour 
separation. 

This  task  is  solved  with  the  lamp  as  claimed  in 
claim  1. 

25  A  preferred  embodiment  is  disclosed  in  the 
subclaims  2. 

Fig.  1  is  a  cross-sectional  view  of  one  embodi- 
ment  of  a  single-ended  metal  halide  discharge 
lamp  of  the  invention; 

30  Fig.  2  is  a  table  listing  metal  additives  in  the 
order  of  increasing  spacial  extent  and  decreasing 
ionization  potentials  which  are  applicable  to  the 
discharge  lamp  of  Fig.  1;  and 

Fig.  3  is  a  chart  illustrating  both  spectral  inten- 
35  sity  and  special  distribution  from  the  center  of  a 

burning  arc  of  various  metal  additives  suitable  to 
the  discharge  lamp  of  Fig.  1. 

For  a  better  understanding  of  the  present  inven- 
tion,  together  with  other  and  further  objects, 

40  advantages  and  capabilities  thereof,  reference  is 
made  to  the  following  disclosure  and  appended 
claims  in  conjunction  with  the  accompanying 
drawings. 

Referring  to  Fig.  1  of  the  drawings,  Fig.  1 
45  illustrates  a  low  wattage  metal  halide  lamp 

having  a  body  portion  5  of  a  material  such  as 
fused  silica.  This  fused  silica  body  portion  5  is 
formed  to  provide  an  elliptical-shaped  interior 
portion  7  having  major  and  minor  diametrical 

50  measurements,  "X"  and  "Y"  respectively,  in  a 
ratio  of  about  2:1.  Moreover,  the  elliptical-shaped 
interior  portion  7  of  the  body  portion  5  preferably 
has  a  height  "Z"  substantially  equal  to  the  minor 
dimensional  measurement  "Y". 

55  Sealed  into  one  end  of  and  passing  through  the 
body  portion  5  is  a  pair  of  electrodes  9  and  11. 
Each  of  the  electrodes  9  and  1  1  includes  a  metal 
rod  13  with  a  spherical  ball  15  on  the  end  thereof 
within  the  elliptical-shaped  interior  portion  7. 

60  Preferably,  the  electrodes  9  and  1  1  are  positioned 
within  the  elliptical-shaped  interior  portion  7  in  a 
manner  such  that  the  spherical  balls  15  of  the 
electrodes  9  and  11  are  substantially  equally 
spaced  from  minor  axes,  "X"  and  "Y",  and  also 

65  substantially  at  the  midpoint  of  the  height  dimen- 
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sions  "Z".  Moreover,  the  spherical  balls  15  are 
spaced  from  one  another  along  a  longitudinal 
axis  extending  in  the  direction  of  the  major  axis 
"X". 

Referring  to  the  table  of  Fig.  2  and  spectral 
intensity  and  spectral  spacial  distribution  for  addi- 
tive  gases  of  Fig.  3,  it  is  to  be  noted  that  the 
ionization  potential  of  the  additive  halogen  metal 
varies  directly  with  the  spectral  intensity  of  the 
particular  additive.  For  example,  mercury  and  zinc 
have  the  highest  spectral  intensity  as  well  as  the 
highest  ionization  potential.  However,  dys- 
prosium  appears  to  be  an  exception  and  is 
believed  to  be  radiating  predominantly  as  a 
molecule.  Also,  it  is  to  be  noted  that  the  spacial 
distribution  of  the  additive  halogen  metals  varies 
inversely  with  the  ionization  potential.  In  other 
words,  mercury  and  zinc  radiate  at  a  distance 
much  closer  to  the  axis  between  the  electrodes 
than  does  lithium,  for  example,  which  radiates 
over  a  much  larger  volume. 

The  single-ended  metal  halide  lamp  structure 
was  formed  to  have  an  elliptical  configuration 
with  a  volume  of  about  0.15  cm3  and  an  inner 
surface  area  of  about  1.45  cm2.  A  pair  of  elec- 
trodes  of  tungsten  rod  having  a  diameter  of  about 
0.5  mm  were  sealed  into  the  envelope  and  each 
had  a  spherical  bail  of  about  1  mm  on  the  end 
thereof.  The  lamp  was  operable  from  an  AC 
source  in  the  range  of  about  75  to  120  volts  and  a 
wattage  of  about  100  watts. 

As  to  the  fill  gases  of  the  above-described 
single-ended  elliptical  configuration,  the  follow- 
ing  composition  is  used: 

mercury  —  7.40  mg 
lithium  iodide  —  0.10  mg 
zinc  iodide  —  0.50  mg 
scandium  iodide  —  0.30  mg 
thallium  iodide  —  0.05  mg 
dysprosium  iodide  —  0.05  mg 
argon  53329  Pa—  (400.00  mm  Hg) 

In  accordance  with  the  above-listed  formula- 
tion,  it  was  found  that  the  dysprosium,  used  in 
small  amounts,  adds  a  yellow-orange  to  the  light 
source  while  the  lithium  adds  an  orange-red  color 
and  peaks  at  the  red  transmission  frequency  of 
photographic  colored  film.  Also,  scandium  pro- 
vides  blue,  green  and  red  light  but  additions  are  in 
limited  quantities  due  to  the  sensitivity  of  the  eye 
to  the  green  radiation.  Moreover,  thallium  pro- 
vides  increased  lamp  lumens  by  adding  to  the 
green  light  while  zinc  produces  both  blue  and  red 
radiation.  Thus,  it  can  be  seen  by  proper  selection 
of  the  additives,  as  determined  by  their  ionization 
potential,  a  range  of  color  radiation  at  a  range  of 
spacial  distances  from  a  core  is  obtainable.  As  a 
result,  lamp  radiation  having  a  relatively  "white" 
light  with  a  minimum  of  color  separation  is 
provided. 

Claims 

1.  A  single-ended  metal  halide  discharge  lamp 

comprising  an  elliptical  shaped  envelope  (5)  of 
fused  silica,  a  pair  of  electrodes  (9,  11)  sealed  into 
and  passing  through  said  envelope  (5)  and  a  gas 
fill  within  said  envelope  including  argon,  mercury 

5  and  additive  gases,  characterized  in  that  each  of 
said  electrodes  (9,  11)  has  a  spherical  ball  (15)  on 
the  end  thereof  within  said  envelope  (5),  said 
spherical  balls  (15)  being  spaced  from  one 
another  along  a  longitudinal  axis  of  said 

10  envelope,  said  envelope  (5)  having  a  volume  of 
about  0.15  cm3,  an  inner  surface  area  of  about 
1.45  cm2  and  said  lamp  having  a  gas  fill  which 
includes  about  7.4  mg  of  mercury,  0.10  mg  of 
lithium  iodide,  0.50  mg  of  zinc  iodide,  0.30  mg  of 

w  scandium  iodide,  0.05  mg  of  thallium  iodide,  0.05 
mg  of  dysprosium  iodide  and  53329  Pa  (400  torr) 
of  argon  whereby  radiated  white  light  having  a 
minimum  of  colour  separation  is  achieved. 

2.  The  single-ended  metal  halide  discharge 
20  lamp  of  Claim  1,  wherein  said  pair  of  electrodes 

(9,  11)  are  fabricated  from  0.5  mm  tungsten  rod 
and  each  has  a  1.0  mm  spherical  ball  (15)  on  the 
end  thereof. 

25  Patentanspruche 

1.  Eine  einendige  Metallhalogenid-Entladungs- 
lampe  mit  einer  elliptisch  geformten  Hiille  (5)  aus 
geschmolzener  Kieselerde,  einem  Elektrodenpaar 

30  (9,  11),  das  durch  die  Hiille  (5)  hindurchtritt  und 
darin  eingesiegelt  ist,  und  einer  Gasfullung  inner- 
halb  der  HCille,  die  Argon,  Quecksilber  und  Zusatz- 
gase  enthalt,  dadurch  gekennzeichnet,  daB  jede 
der  Elektroden  (9,  11)  an  ihren  Enden  innerhalb 

35  der  Hulle  (5)  einen  spharischen  Kugelkorper  (15) 
aufweist,  die  spharischen  Kugelkorper  (15)  zuein- 
ander  entiang  einer  Langsachse  der  Hulle  beab- 
standet  sind,  die  Hulle  (5)  ein  Volumen  von  etwa 
0,15  cm3,  eine  innere  Oberflache  von  etwa  1,45 

40  cm2  und  die  Lampe  eine  Gasfullung,  die  etwa  7,4 
mg  Quecksilber,  0,1  mg  Lithiumjodid,  0,5  mg 
Zinkjodid,  0,3  mg  Skandiumjodid,  0,05  mg  Thal- 
liumjodid,  0,05  mg  Dysprosiumjodid  und  einen 
Argondruck  von  53329  Pa  (400  Torr)  aufweist, 

45  wobei  die  Ausstrahlung  von  weilSem  Licht  mit 
einer  minimalen  Farbtrennung  erreicht  wird. 

2.  Die  einendige  Metallhalogenit-Entladungs- 
lampe  nach  Anspruch  1,  wobei  das  Paar  von 
Elektroden  (9,  11)  aus  0,5  mm  starken  Wolfram- 

50  staben  hergestellt  ist  und  jede  Elektrode  an  ihrem 
Ende  einen  spharischen  Kugelkorper  (15)  von 
einem  Millimeter  aufweist. 

Revendications 
55 

1.  Lampe  a  decharge  aux  halogeneures  de 
metal  a  une  seule  extremite  comprenant  une 
ampoule  de  forme  elliptique  (5)  en  silice  fondu, 
deux  electrodes  (9,  11)  scellees  a  et  traversant  la 

60  dite  ampoule  (5),  et  un  gaz  de  remplissage  dans  la 
dite  ampoule  incluant  de  I'argon,  du  mercure  et 
des  gaz  additionnels,  caracterisee  en  ce  que 
chacune  des  dites  electrodes  (9,  1  1  )  comporte  une 
bille  spherique  (15)  a  son  extremite  situees  a 

65  I'interieur  de  I'ampoule  (5),  les  dites  billes  spheri- 

3 
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lies  (15)  etant  espacees  Tune  de  I'autre  dans  un 
<e  longitudinal  de  la  dite  ampoule,  la  dite 
mpoule  presentant  un  volume  de  0,15  cm3  envi- 
m,  une  paroi  interne  d'environ  1,45  cm2,  la  dite 
impe  ayant  un  gaz  de  remplissage  qui  inclut 
nviron  7,4  mg  de  mercure,  0,10  mg  d'iodure  de 
thium,  0,50  mg  d'iodure  de  zinc,  0,30  mg  d'io- 
ure  de  scandium,  0,05  mg  d'iodure  de  thallium, 
,05  mg  d'iodure  de  dysprosium,  et  53329  Pa  (400 

lorn  a  argon,  ue  maniere  a  uuieim  une  iumucic 
blanche  rayonnee  presentant  un  minimum  de 
separation  des  couleurs. 

2.  Lampe  a  decharge  aux  halogenures  de  metal 
a  une  seule  extremite  selon  la  revendication  1 
caracterisee  en  ce  que  les  dites  deux  electrodes 
(9,  11)  sont  obtenues  a  partir  d'une  tige  de 
tungstene  de  0,5  mm,  chacune  ayant  une  bille 
spherique  (15)  de  1,0  mm  a  son  extremite. 
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