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Description 

This  invention  relates  to  sodium  losses  in  high 
intensity  dicharge  lamps  and  more  particularly  to 
high  intensity  discharge  lamp  configurations  for 
reducing  sodium  metal  losses  in  such  lamps. 

Generally,  high  intensity  discharge  lamps  such 
as  high  pressure  sodium  lamps  and  metal  halide 
discharge  lamps  include  an  outer  envelope  con- 
taining  an  arc  tube  having  sodium  therein  and  a 
metal  conductor  positioned  adjacent  the  arc  tube. 
Also,  it  has  long  been  known  that  arc  tubes  which 
contain  sodium  have  a  tendency  to  loose  this 
sodium  during  the  operational  use  of  the  dis- 
charge  lamp. 

Previous  measurements  have  shown  that 
sodium  loss  in  high  intensity  discharge  lamps 
results  from  electrolytic  action  induced  by  a  sur- 
face  charge  of  photoelectrons  emitted  from  a 
metal  conductor  and  building  up  on  the  wall 
surface  of  the  arc  tube.  Also,  it  is  known  that  this 
loss  of  sodium  results  in  darkening  of  the  outer 
envelope  as  well  as  a  shortened  lamp  life  period. 
Moreover,  it  has  been  determined  that  the  rate  of 
sodium  loss  is  dependent  upon  the  magnitude  of 
the  electric  field  across  the  wall  of  the  arc  tube  as 
well  as  the  operational  temperature  of  the  wall  of 
the  arc  tube. 

One  prior  known  attempt  to  reduce  sodium  loss 
from  the  arc  tube  of  a  high  intensity  discharge 
lamp  such  as  a  metal  halide  lamp  involves  the 
utilization  of  a  so-called  "frameless  construction". 
Herein,  there  are  no  side  rods  along  the  arc  tube 
which  tends  to  reduce  photoelectron  emission 
and  electrolytic  action  of  the  sodium.  However, 
the  configuration  does  require  a  relatively  long 
tungsten  or  molybdenum  current  return  from  the 
distal  end  of  the  arc  tube  to  the  stem  associated 
with  the  outer  envelope.  Unfortunately,  such  a 
current  return  construction  can  lead  to  fractures 
of  the  stem  and  tube  failure  due  to  increased 
strain  caused  by  the  relatively  long  current  return. 
Moreover,  such  current  return  material  is  expen- 
sive  and  also  necessitates  a  relatively  large  outer 
snvelope. 

Also,  sodium  loss  in  high  pressure  sodium 
[HPS)  lamps  has  been  minimized  by  restricting 
the  pressure  of  the  sodium  in  the  arc  tube  and  by 
providing  an  excess  sodium  fill.  However,  restrict- 
ing  the  pressure  within  the  arc  tube  seriously 
'estricts  the  color  rendering  capabilities  of  the 
amp.  Also,  excess  sodium  fill  results  in  lamp 
aperation  in  a  saturated  vapor  phase  which  is 
controlled  by  cold  spot  temperature  and  as  a 
■esult  the  lamp  is  subject  to  voltage  rise  and 
shortened  operational  life. 

It  is  an  object  of  the  present  invention  to 
Drovide  a  structure  which  obviates  the  above- 
isted  definiencies  of  the  prior  art.  Another  object 
3f  the  invention  is  to  provide  an  improved  high 
ntensity  discharge  lamp.  Still  another  object  of 
:he  invention  is  to  improve  the  operational 
capabilities  of  high  intensity  discharge  lamps  by 
■educing  the  sodium  loss  in  such  structures.  A 
urther  object  of  the  invention  is  to  enhance  the 

sodium-retaining  capabilities  of  the  arc  tube  of  a 
high  intensity  discharge  lamp.  A  still  further 
object  of  the  invention  is  to  provide  a  high 
pressure  sodium  lamp  operational  at  higher 

5  sodium  pressures  because  of  the  reduced  losses 
of  sodium. 

These  and  other  objects,  advantages  and 
capabilities  are  achieved  by  a  high  intensity  dis- 
charge  lamp  according  to  claim  1. 

10 
Brief  description  of  the  drawings 

Fig.  1  is  a  high  intensity  discharge  lamp  illus- 
trating  an  embodiment  of  the  invention; 

Fig.  2  is  an  isometric  view  of  the  embodiment  of 
15  Fig.  1; 

Fig.  3  is  an  alternate  configuration  of  a  high 
intensity  discharge  lamp  illustrating  the  inven- 
tion;  and 

Fig.  4  is  a  cross-sectional  view  of  the  embodi- 
20  ment  of  Fig.  3. 

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  claims  in 

25  conjunction  with  the  accompanying  drawings. 
Referring  to  Fig.  1  of  the  drawings,  a  low 

wattage  metal  halide  arc  discharge  lamp  5 
includes  an  evacuated  outer  envlope  7  hermeti- 
cally  sealed  to  a  glass  stem  member  9  and  having 

30  an  external  base  member  11  affixed  thereto.  A 
pair  of  electrical  conductors  13  and  15  are  sealed 
into  and  pass  through  the  stem  member  9  and 
provide  access  for  energization  of  the  discharge 
lamp  5  by  an  external  source  (not  shown). 

35  Within  the  vacuum  of  the  evacuated  outer 
envelope  7,  a  support  member  17  is  affixed  to  one 
of  the  electrical  conductors  13  and  extends  sub- 
stantially  parallel  to  the  longitudinal  axis  of  the 
lamp  5  and  forms  a  circular  configuration  19  near 

40  the  upper  portion  of  the  envelope  7.  This  circular 
configuration  19,  in  conjunction  with  the  upper 
portion  of  the  envelope  7,  tends  to  maintain  the 
support  member  17  in  proper  alignment  and 
resistant  to  deformation  caused  by  external 

45  shock. 
A  first  strap  member  21  is  welded  to  the 

support  member  17  and  extends  therefrom  in  a 
direction  normal  to  the  longitudinal  axis  of  the 
support  member  17.  A  domed  quartz  sleeve  23 

50  has  a  pair  of  oppositely  disposed  notches  25  and 
27  on  the  end  thereof  17  opposite  to  the  dome 
portion.  These  notches  25  and  27  are  formed  to 
slip  over  the  first  strap  member  21  which  serves 
to  support  the  domed  quartz  sleeve  23.  Also,  a 

55  substantially  circular-shaped  strap  29  surrounds 
the  domed  quartz  sleeve  23  near  the  dome  por- 
tion  thereof  and  is  attached  to  the  support 
member  17. 

Within  the  domed  quartz  sleeve  23  is  an  arc 
;o  tube  31.  The  arc  tube  31  has  a  pinch  seal  at 

opposite  ends  thereof,  33  and  35  respectively. 
Metal  foil  members  37  and  39  are  sealed  into  the 
press  seals  33  and  35  and  electrical  conductors  41 
and  43  are  attached  to  the  foil  members  37  and  39 

>5  and  extend  outwardly  from  the  press  seals  33  and 
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35.  A  flexible  support  member  45  is  affixed  to 
one  of  the  electrical  conductors  41  and  to  the 
support  member  17.  Also,  lead  47  is  affixed  to 
the  other  electrical  conductor  43  which  passes 
through  the  dome  portion  of  the  dome  quartz  5 
sleeve  23.  Moreover,  a  flexible  spring-like 

*i-  member  49  connects  the  lead  47  to  the  other  one 
15  of  the  pair  of  electrical  conductors  13  and  15. 
A  pair  of  getters  51  and  53  are  affixed  to  the 
electrical  conductors  13  and  15  and  serve  to  10 
provide  and  maintain  the  vacuum  within  the 
evacuated  outer  envelope  7  and  the  dome  quartz 
sleeve  23.  Moreover,  a  pair  of  electrodes  55  and 
57  project  into  opposite  ends  of  the  arc  tube  31. 

Referring  more  specifically  to  the  arc  tube  31,  it  15 
is  to  be  noted  that  each  of  the  ends  thereof 
immediately  adjacent  and  including  the  press 
seals  33  and  35  is  coated  with  a  white  zirconium 
oxide  paint  in  order  to  provide  a  wall  tempera- 
ture  of  increased  uniformity.  Also,  the  arc  tube  20 
31  contains  a  starting  gas,  mercury  and  a  scan- 
dium  and  sodium  halide.  Moreover,  other  metal 
halides  are  suitable  to  the  structure. 

Importantly,  the  arc  tube  31  includes  a  portion 
of  increased  wall  thickness  59  which  is  posi-  25 
tioned  immediately  adjacent  the  support 
member  17.  This  support  member  17,  which  is  in 
the  form  of  a  metal  conductor,  extends  substat- 
nially  parallel  to  the  longitudinal  axis  of  the  lamp 
5  and  of  the  arc  tube  31.  Thus,  the  portion  of  30 
increased  wall  thickness  59  of  the  arc  tube  31 
faces  and  parallels  the  metal  conductor  17. 

As  can  better  be  seen  in  the  isometric  illus- 
tration  of  Fig.  2,  the  arc  tube  31  has  a  wall 
member  with  an  increased  thickness  portion  59.  35 
Preferably,  this  increased  thickness  portion  59  is 
the  area  of  tip-off  of  the  arc  tube  31  and  includes 
a  pair  of  wing-like  members  61  of  increased  wall 
thickness  which  extend  along  a  longitudinal  axis 
parallel  to  the  direction  of  the  metal  conductor  40 
17.  Also,  this  increased  thickness  portion  59  and 
the  wing-like  members  61  are  positioned  imme- 
diately  adjacent  the  metal  conductor  17.  Thus, 
sodium  lose  from  the  arc  tube  31  to  the  metal 
conductor  17  is  inhibited  by  the  increased  thick-  45 
ness  portion  59  and  wing-like  members  61. 

Alternatively,  Fig.  3  illustrates  a  high  pressure 
sodium  lamp  63  having  an  outer  envelope  65 
hermetically  sealed  to  a  stem  portion  67  and 
having  a  base  member  69  affixed  to  the  outer  so 
envelope  65.  A  pair  of  electrical  leads  71  and  73 
are  sealed  into  and  pass  through  the  stem  por- 
tion  67  to  provide  access  for  energy  from  an 
energizing  source  (not  shown).  Disposed  within 
the  envelope  65  and  affixed  to  one  of  the  electri-  55 
cal  leads  71  is  a  support  member  75  in  the  form 
of  a  metal  conductor  extending  substantially  par- 
allel  to  the  longitudinal  axis  of  the  envelope  65. 

f  Also,  a  pair  of  electrically  conductive  cross  mem- 
bers,  77  and  79  respectively  are  affixed  to  oppo-  go 
site  ends  of  the  support  member  75  and  extend 
in  a  direction  substantially  normal  to  the  longi- 
tudinal  axis  of  the  envelope  65. 

Located  within  the  envelope  65  is  an  elongated 
substantially  cylindrical  arc  tube  81  of  a  light  65 

transmissive  ceramic  material  such  as  polycrys- 
talline  alumina  for  example.  A  pair  of  electrical 
conductors  83  and  85  are  sealed  into  and  extend 
outwardly  from  the  ends  of  the  arc  tube  81.  One 
of  these  electrical  conductors  83  is  supported 
within  a  ceramic  member  87  affixed  to  the  cross 
member  77  and  electrically  connected  to  the 
electrical  lead  73.  The  other  electrical  conductor 
85  is  electrically  connected  to  the  cross  member 
79  and  by  way  of  the  electrically  conductive 
support  member  75  to  the  electrical  lead  71. 
Pairs  of  flexible  tensioning  members  89  and  91 
are  attached  to  opposite  ends  of  the  support 
member  75  and  serve  to  insure  the  positioning  of 
the  arc  tube  81  within  the  envelope  65.  More- 
over,  one  or  more  getters  93,  preferably  barium, 
are  disposed  within  the  envelope  65  which  is 
preferably  evacuated. 

The  arc  tube  81  has  a  pair  of  heat  insulating 
sleeves  95  and  97  affixed  to  opposite  ends 
thereof  in  the  vicinity  of  electrodes  (not  shown) 
within  the  arc  tube  81.  Also,  a  fill  gas,  which 
includes  sodium  and  usually  mercury,  is  dis- 
posed  within  the  arc  tube  81. 

Importantly,  the  arc  tube  81  has  a  portion  99 
thereof  of  increased  wall  thickness  and  this  por- 
tion  of  increased  wall  thickness  99  is  positioned 
adjacent  the  metal  conductor  75.  As  can  more 
readily  be  seen  in  the  cross-sectional  view  of  Fig. 
4,  the  arc  tube  81  has  a  wall  portion  of  increased 
thickness  99  and  this  portion  of  increased  wall 
thickness  99  is  positioned  adjacent  the  electrical 
conductor  75  extending  substantially  parallel  to 
the  longitudinal  axis  of  the  envelope  65. 

Accordingly,  it  has  been  found  that  orienting 
the  portion  of  the  arc  tube  with  increased  wall 
thickness  59  and  99  on  the  side  of  and  adjacent 
to  the  metal  conductor,  17  and  75  of  Figs.  1  and 
3,  significantly  reduces  the  loss  of  sodium  from 
the  arc  tube  during  the  operational  period  of  the 
discharge  lamp.  Obviously,  it  is  the  relationship 
of  the  increased  wall  thickness  of  the  arc  tube 
and  the  metal  conductor  which  are  significant 
factors.  Although  numerous  theories  have  been 
advanced  for  this  reduction  in  loss  of  sodium 
from  the  arc  tube  such  as  a  reduction  in  the 
temperature  of  the  wall  of  increased  thickness  in 
the  region  of  the  metal  conductor,  reduced  con- 
vective  flow  from  the  arc  tube  to  the  metal 
conductor  due  to  the  increased  wall  thickness 
and  increased  bow  between  the  metal  conductor 
and  the  arc  tube  at  the  area  of  increased  wall 
thickness,  a  definitive  reason  has  not  been  estab- 
lished.  However,  the  reduction  in  sodium  loss 
from  the  arc  tube  when  the  wall  portion  of 
increased  thickness  is  oriented  toward  the 
extracting  electric  filled  or  metal  conductor  has 
been  established. 

Accordingly,  this  reduction  in  sodium  loss  in 
high  pressure  sodium  lamps  is  especially  evident 
in  the  so-called  high  pressure  sodium  lamps 
having  a  relatively  high  CRI  (color  rendering 
index).  Therein,  high  CRI  type  high  pressure 
sodium  lamps  frequently  have  a  pressure  in  the 
range  of  about  33250  Nm"2  (250  torr)  and  a 

3 
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reduction  in  soaium  loss  permits  tne  TaDncation 
of  structures  employing  a  pressure  of  about 
33250  NnrT2  (250  torr). 

While  there  has  been  shown  and  described 
what  is  at  present  considered  the  preferred 
embodiments  of  the  invention.  It  will  be  obvious 
to  those  skilled  in  the  art  that  various  changes  and 
modifications  may  be  made  therein  without 
departing  from  the  invention  as  defined  by  the 
claims. 

Claims 

1.  A  high  intensity  discharge  lamp  comprising  a 
hermetically  sealed  outer  envelope,  an  arc  tube 
containing  sodium,  having  a  portion  of  increased 
wall  thickness  and  disposed  within  said  envelope 
by  means  of  a  metal  support  member  located 
within  said  outer  envelope  and  positioned  imme- 
diately  adjacent  said  portion  of  increased  wall 
thickness  of  said  arc  tube  whereby  loss  of  sodium 
from  said  arc  tube  is  reduced. 

2.  The  high  intensity  discharge  lamp  of  Claim  1 
wherein  said  portion  of  increased  wall  thickness 
of  said  arc  tube  is  in  the  form  of  a  tip-off  portion  in 
the  plane  of  a  press  seal  with  said  press  seal 
having  wings  extending  substantially  along  said 
metal  support  member. 

3.  The  high  intensity  discharge  lamp  of  Claim  1 
/vherein  said  portion  of  increased  wall  thickness 
Df  said  arc  tube  is  in  the  form  of  a  tip-off  portion 
jriented  toward  said  metal  support  member. 

4.  The  high  intensity  discharge  lamp  of  Claim  1 
wherein  said  arc  tube  is  substantially  cylindrical- 
shaped  with  a  longitudinal  axis  and  said  portion 
Df  increased  wall  thickness  of  said  arc  tube 
;xtends  along  said  longitudinal  axis  adjacent  said 
netal  support  member. 

5.  The  high  intensity  discharge  lamp  of  Claim  1 
vherein  said  lamp  is  in  the  form  of  a  high 
jressure  sodium  lamp. 

6.  The  high  intensity  discharge  lamp  of  Claim  1 
vherein  said  lamp  is  in  the  form  of  a  high 
jressure  sodium  lamp  having  a  high  color  ren- 
iering  index  (CRI)  and  operational  at  a  sodium 
>ressure  in  the  range  of  about  33250  Nm~2  (250 
~orr). 

7.  The  high  intensity  discharge  lamp  of  Claim  1 
vherein  said  lamp  is  in  the  form  of  a  metal  halide 
lischarge  lamp. 

8.  The  high  intensity  discharge  lamp  of  Claim  1 
vherein  said  lamp  is  in  the  form  of  a  low  wattage 
netal  halide  discharge  lamp. 

9.  The  high  intensity  discharge  lamp  of  Claim  1 
vherein  a  domed  quartz  bottle  is  telescoped  over 
aid  arc  tube  and  includes  a  portion  positioned 
itermediate  said  arc  tube  and  said  metal  support 
nember. 

'atentanspruche 

1.  Eine  Entiadungslampe  hoher  Intensitat  mit 
iner  hermetisch  abgedichteten  AulSenhulle, 
inem  Natrium  enthaltenden  Lichtbogenrohr,  das 
inen  Abschnitt  mit  vergrolSerter  Wanddicke  auf- 

weist  und  mnerhalb  der  genannten  Hiille  mittels 
eines  metallenen  Stutzelements  angeordnet  ist, 
welches  innerhalb  der  genannten  AulSenhiille 
angebracht  und  unmittelbar  angrenzend  an  den 

s  genannten  Abschnitt  mit  vergrolSerter  Wanddicke 
des  genannten  Lichtbogenrohrs  angeordnet  ist, 
wodurch  Natriumverlust  vom  genannten  Lichtbo-  V» 
genrohr  verringert  ist. 

2.  Die  Entiadungslampe  hoher  Intensitat  nach 
io  Anspruch  1,  in  welcher  der  genannte  Abschnitt  v 

mit  vergrofcerter  Wanddicke  des  genannten  Licht- 
bogenrohrs  in  Form  eines  verschobenen 
Abschnitts  in  der  Ebene  einer  Pressdichtung  aus- 
gebildet  ist,  wobei  die  genannte  PrelSdichtung 

15  Fliigel  aufweist,  die  sich  im  wesentlichen  entlang 
dem  genannten  metallenen  Stiitzelement  erstrek- 
ken. 

3.  Die  Entiadungslampe  hoher  Intensitat  nach 
Anspruch  1,  in  welcher  der  genannte  Abschnitt 

20  mit  vergrolSerter  Wanddicke  des  genannten  Licht- 
bogenrohrs  in  Form  eines  verschobenen,  in  Rich- 
tung  des  genannten  metallenen  Stutzelements 
orientierten  Abschnitts  ausgebildet  ist. 

4.  Die  Entiadungslampe  hoher  Intensitat  nach 
25  Anspruch  1,  in  welcher  das  genannte  Lichtbogen- 

rohr  im  wesentlichen  zylinderformig  mit  einer 
Langsachse  ist  und  der  genannte  Abschnitt  mit 
vergrolSerter  Wanddicke  des  genannten  Lichtbo- 
genrohrs  sich  entlang  der  genannten  Langsachse 

?o  angrenzend  an  das  genannte  metallene  Stiitzele- 
ment  erstreckt. 

5.  Die  Entiadungslampe  hoher  Intensitat  nach 
Anspruch  1,  in  welcher  die  genannte  Lampe  in 
Form  einer  Natriumhochdrucklampe  ausgebildet 

?5  ist. 
6.  Die  Entiadungslampe  hoher  Intensitat  nach 

Anspruch  1,  in  welcher  die  genannte  Lampe  in 
Form  einer  Natriumhochdrucklampe  ausgebildet 
ist,  die  einen  hohen  Farbwiedergebe-lndex  (CRI) 

io  aufweist  und  bei  einem  Natriumdruck  im  Bereich 
von  ungefahr  33250  Nm~2  (250  Torr)  betriebsfa- 
hig  ist. 

7.  Die  Entiadungslampe  hoher  Intensitat  nach 
Anspruch  1,  in  welcher  die  genannte  Lampe  in 

'5  Form  einer  Metallhalogenid-Entladungslampe 
ausgebildet  ist. 

8.  Die  Entiadungslampe  hoher  Intensitat  nach 
Anspruch  1,  in  welcher  die  genannte  Lampe  in 
Form  einer  Metallhalogenid-Entladungslampe 

o  niedriger  Wattleistung  ausgebildet  ist. 
9.  Die  Entiadungslampe  hoher  Intensitat  nach 

Anspruch  1,  in  welcher  eine  gewolbte  Quarzfla- 
sche  iiber  das  genannte  Lichtbogenrohr  gescho- 
ben  ist  und  einen  Abschnitt  enthalt,  der  zwischen 

5  dem  genannten  Lichtbogenrohr  und  dem 
genannten  metallenen  Stiitzelement  angeordnet 
ist. 

Revendications  ^  
o 

1.  Lampe  a  decharge  d'intensite  elevee  compre- 
nant  une  ampoule  exterieure  hermetiquement 
scellee,  un  tube  a  arc  contenant  du  sodium,  ayant 
une  partie  de  paroi  d'une  epaisseur  superieure  et 

5  disposee  a  I'interieur  de  la  dite  ampoule  au 
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moyen  d'un  support  metallique  loge  dans  la 
dite  ampoule  exterieure  et  dispose  immediate- 
ment  contre  la  dite  partie  de  paroi  d'une  epais- 
seur  superieure  du  dit  tube  a  arc  de  maniere  a 
reduire  la  perte  de  sodium  du  dit  tube.  5 

2.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterisee  en  ce  que  la  dite 
partie  de  paroi  d'une  epaisseur  superieure  du 
dit  tube  a  arc  affacte  al  fome  d'une  pointe  dans 
le  plan  d'un  scellement  par  pressage,  le  dit  w 
scellement  par  pressage  ayant  des  ailes  s'eten- 
dant  substantiellement  le  long  du  dit  support 
metallique. 

3.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterisee  en  ce  que  la  dite  is 
partie  de  paroi  d'une  epaisseur  superieure  du 
dit  tube  a  arc  affecte  la  forme  d'une  pointe 
orientee  vers  le  dit  support  metallique. 

4.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterisee  en  ce  que  le  dit  20 
tube  a  arc  affecte  une  forme  substantiellement 
cylindrique  dont  I'axe  longitudinal  et  que  la  dite 
partie  de  paroi  d'une  epaisseur  superieure  du 
dit  tube  a  arc  s'etend  le  long  du  dit  axe  longi- 
tudinal  a  proximite  du  dit  support  metallique.  25 

5.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterisee  en  ce  que  le  dite 
lampe  est  une  lampe  au  sodium  a  haute  pres- 
sion. 

6.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterisee  en  ce  que  la  dite 
lampe  est  une  lampe  au  sodium  a  haute  pres- 
sion  ayant  un  taux  eleve  de  rendu  des  couleurs 
(CRI)  et  pouvant  fonctionner  a  une  pression  de 
sodium  de  I'ordre  de  33250  Nm"2  (250  Torr). 

7.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterise  en  ce  que  la  dite 
lampe  est  une  lampe  a  decharge  metal-haloge- 
nure. 

8.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterise  en  ce  que  la  dite 
lampe  est  une  lampe  a  decharge  metal-haloge- 
nure  de  faible  puissance. 

9.  Lampe  a  decharge  d'intensite  elevee  selon 
la  revendication  1  caracterisee  en  ce  qu'un 
capuchon  en  quartz  en  forme  de  dome  est 
pose  sur  le  dit  tube  a  arc  et  inclut  une  partie 
disposee  entre  le  dit  tube  a  arc  et  le  dit  support 
metallique. 

30 

35 

40 

45 

so 

55 

60 

65 



EP  0 1 6 0   972  B1 

F I G .   I 

1 



El-  U  IOU  X)  I  £.  D l  


	bibliography
	description
	claims
	drawings

