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Unsaturated  vapor  high  pressure  sodium  lamp  arc  tube  fabrication  process. 

(§7)  In  an  arc  tube  fabricating  process  an  oxygen-absorbing 
getter  is  affixed  to  at  least  one  (29)  of  a  pair  of  electrodes  (29, 
31),  one  of  the  electrodes  (3  1  )  is  sealed  into  the  end  of  a  tubular 
ceramic  envelope  (27),  a  dosage  is  deposited  in  the  tubular 
ceramic  envelope  and  the  other  one  (29)  of  the  pair  of  elec- 
trodes  is  sealed  into  the  other  end  of  the  tubular  ceramic  en- 
velope. 
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  In  an  arc  tube  fabricating  process  an  oxygen-absorbing 
getter is  affixed  to  at least  one  (29)  of  a  pair  of  electrodes  (29, 
31),  one  of the  electrodes  (31)  is  sealed  into  the  end  of  a tubular 
ceramic  envelope  (27),  a  dosage  is  deposited  in  the  tubular 
ceramic  envelope  and  the  other  one  (29)  of  the  pair  of  elec- 
trodes  is sealed  into  the  other  end  of  the  tubular  ceramic  en- 
velope. 



C o n c u r r e n t l y   f i l e d   A p p l i c a t i o n s   e n t i t l e d   " U n s a t u r a -  

t e d   Vapor   P r e s s u r e   Type   H i g h   P r e s s u r e  S o d i u m   L a m p " ,   b e a r -  

i ng   A t t o r n e y ' s   D o c k e t   No.  2 4 , 3 4 0 ,   c o r r e s p o n d i n g   t o  U . S .  

S e r i a l   No.  4 7 3 8 9 5 ,   and  " U n s a t u r a t e d   V a p o r   H i g h   P r e s s u r e  

Sod ium  Lamp  G e t t e r   M o u n t i n g " ,   b e a r i n g   A t t o r n e y ' s   D o c k e t  

No.  8 3 - 1 - 0 2 1   c o r r e s p o n d i n g   to  U .S .   S e r i a l   No.  4 7 3 8 9 7 ,  

r e l a t e   to  an  a r c   t u b e   and  an  a r c   t u b e   f a b r i c a t i n g   p r o c e s s  
f o r   u n s a t u r a t e d   v a p o r   h i g h   p r e s s u r e   s o d i u m   l a m p s .   A l s o ,  

c o n c u r r e n t l y   f i l e d   A p p l i c a t i o n s   e n t i t l e d   "Arc   T u b e  F a b r i -  

c a t i o n   P r o c e s s " ,   b e a r i n g  A t t o r n e y ' s   D o c k e t   No.  2 4 , 8 3 3  

c o r r e s p o n d i n g   to  U . S .   S e r i a l   N o .  4 7 3 8 9 6 ,   and  " A r c   T u b e  

D o s i n g   P r o c e s s   For   U n s a t u r a t e d   High   P r e s s u r e  S o d i u m  L a m p s "  

b e a r i n g   A t t o r n e y ' s   D o c k e t   NO.  2 4 , 5 1 7   c o r r e s p o n d i n g   t o  

U .S .   S e r i a l   N o .  4 7 3 8 9 2 ,   r e l a t e   to  a r c   t u b e   f a b r i c a t i o n  

and  a r c  t u b e   d o s i n g   of  u n s a t u r a t e d   v a p o r   t y p e   h i g h   p r e s -  
s u r e  s o d i u m   l a m p s .  

T h i s   i n v e n t i o n   r e l a t e s   to  h i g h   p r e s s u r e   s o d i u m  

l a m p s   of  t h e   u n s a t u r a t e d   v a p o r   t y p e   and  m o r e  p a r t i c u l a r l y  

to  a  p r o c e s s   f o r   f a b r i c a t i n g   a r c   t u b e s   f o r   u n s a t u r a t e d  

v a p o r   h i g h   p r e s s u r e   s o d i u m   l a m p s .  

I n   t h e   f i e l d   of  h i g h   p r e s s u r e   s o d i u m  l a m p s ,   t h e  

b e s t   known  c o n f i g u r a t i o n   i n c l u d e s   a  t u b u l a r   c e r a m i c   a r c  

t u b e   d i s p o s e d   w i t h i n   an  e v a c u a t e d   g l a s s   e n v e l o p e .   T h e  

a r c   t u b e   i s   f i l l e d   or  d o s e d   w i t h   a  r a r e   gas   and  a n  

e x c e s s i v e   a m o u n t   of  s o d i u m   and  m e r c u r y .   In  o t h e r  



words,  the  arc  tube  has  a  s a t u r a t e d   sodium  f i l l  b e c a u s e   of  the  w e l l  

known  t e n d e n c y   whereby  l a r g e   amounts  of  sodium  are  l o s t   d u r i n g  

o p e r a t i o n   of  the   lamp.  M o r e o v e r ,   such  s a t u r a t e d   type  high  p r e s s u r e  

sodium  lamps  l eave   much  to  be  d e s i r e d   due  to  the  u n d e s i r e d  

v a r i a t i o n s   in  c o l o r   r e n d i t i o n   and  o p e r a t i o n a l   v o l t a g e s   which  a r e  

e n c o u n t e r e d .  

In  o r d e r   to  e l i m i n a t e   or  a t   l e a s t   r educe   t h e  a b o v e - m e n t i o n e d  

u n d e s i r a b l e   c h a r a c t e r i s t i c s ,   the   s o - c a l l e d   u n s a t u r a t e d   vapor   t y p e  

high  p r e s s u r e   sodium  lamp  was  d e v e l o p e d .   Herein  the  c o n s t r u c t i o n   i s  

somewhat  s i m i l a r   to  the  s a t u r a t e d   type   lamp  excep t   t h a t   the   d o s a g e  

of  sodium,  in  p a r t i c u l a r ,   is  g r e a t l y   r e d u c e d .   Moreover ,   i t   was 

found  t h a t   such  a  r e d u c t i o n   in  sodium  c o n t e n t   was  p o s s i b l e   so  l o n g  

as  p r o v i s i o n   was  made  fo r   a b s o r b i n g   the   excess   oxygen  w h i c h  

u n d e s i r a b l y   accompanied   t h :   f i l l   or  r a r e   gas  which  was  d i s p e n s e d  

in to   the  a rc   t u b e .  

One  of  the  t e c h n i q u e s   for   e f f e c t i n g   t h i s   a b s o r p t i o n   of  u n d e s i r e d  

oxygen  w i t h i n   the  arc  tube   is  to  e n c l o s e   an  o x y g e n - a b s o r b i n g   g e t t e r  

t h e r e i n   a long  with  the  u s u a l  d o s a g e   o f  s o d i u m ,   mercury  and  a  r a r e .  

gas.   One  such  s t r u c t u r e   is  s e t   f o r t h   and  d e s c r i b e d   in  a  

c o n c u r r e n t l y   f i l e d   a p p l i c a t i o n   b e a r i n g   A t t o r n e y ' s   Docket  No.  2 4 , 3 4 0 ,  

S e r i a l   Ho.  ,  a s s i g n e d   to  the  Ass ignee   of  the   p r e s e n t  

a p p l i c a t i o n .  

As  se t   f o r t h   t h e r e i n ,   a  g e t t e r   m a t e r i a l   is  l o c a t e d   w i t h i n   t h e  

arc  tube  and  in  c o n t a c t   with  the   gases   t h e r e i n .   Thus,  any  u n d e s i r e d  

oxygen  w i t h i n   the  arc   t u b e  o c c u r r i n g   d u r i n g   the  sodium  or  m e r c u r y  

v a p o r i z a t i o n   p r o c e s s   or  accompanying  the  a d m i t t e d   r a r e   gas  i s  

absorbed   by  the   g e t t e r   m a t e r i a l   and  compound  r e f o r m a t i o n  i s  

i n h i b i t e d .  

However,  i t   has  been  found  t h a t   even  though  the  a b o v e - d e s c r i b e d  

t e c h n i q u e   has  p r o v i d e d   g r e a t   improvement   over  p r i o r   known 

u n s a t u r a t e d   vapor   h igh  p r e s s u r e   sodium  lamp  c o n s t r u c t i o n   a n d  

f a b r i c a t i o n ,   t h e r e   are  s t i l l   a r e a s   which  l eave   someth ing   to  b e  

d e s i r e d .   More  s p e c i f i c a l l y ,   i t   has  been  found  t h a t   d i r e c t   c o n t a c t  

between  the   e n c l o s e d   g e t t e r   m a t e r i a l   and  the  h o t t e s t   p o r t i o n s   of  t h e  

t u b u l a r   c e r amic   e n v e l o p e   of  the  arc  tube   tend  to  cause   what  a p p e a c s  



to  be  a  chemica l   r e a c t i o n   t h e r e b e t w e e n   and  an  u n d e s i r e d   d a r k e n e d  

area  of  the  c e r amic   e n v e l o p e .   O b v i o u s l y ,   arc  tube  d a r k e n i n g   is  n o t  

a  d e s i r a b l e   c o n d i t i o n .  

An  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  t o  p r o v i d e   an  i m p r o v e d  

u n s a t u r a t e d   vapor   type  h i g h  p r e s s u r e   sodium  lamp.  A n o t h e r  o b j e c t   o f  

the  i n v e n t i o n  i s   to  enhance  an  u n s a t u r a t e d   vapor  h i g h  p r e s s u r e  

sodium  lamp  by  improving   the  arc  tube  t h e r e i n .   S t i l l   a n o t h e r  o b j e c t  

of  the  i n v e n t i o n   is  to  p rov ide   an  improved  p r o c e s s   fo r   f a b r i c a t i n g  

an  arc  tube   employed  in  an  u n s a t u r a t e d   vapor  type  high  p r e s s u r e  

sodium  lamp.  A  f u r t h e r   o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a  

p rocess   fo r   f a b r i c a t i n g   an  arc  tube  for   a n  u n s a t u r a t e d   vapor   t y p e  

high  p r e s s u r e   sod ium lamp  where in   u n d e s i r e d   enve lope   d i s c o l o r a t i o n  

is  i n h i b i t e d .  

These  and  o t h e r   o b j e c t s ,   a d v a n t a g e s   and  c a p a b i l i t i e s   a r e  

achieved  in  one  a s p e c t   of  the  i n v e n t i o n   by  a  p r o c e s s   fo r   f a b r i c a t i n g  

a r c  t u b e s   fo r   u n s a t u r a t e d   vapor  type  high  p r e s s u r e   sodium  l amps  

wherein  an  o x y g e n - a b s o r b i n g   g e t t e r   is  a f f i x e d   t o  o n e   of  a  p a i r   o f  

e l e c t r o d e s ,   a  t u b u l a r   ceramic   e n v e l o p e   is  dosed  with  m e r c u r y ,   sod ium 

and  a  r a r e   gas  and  the  e l e c t r o d e s   are  each  s e a l e d   i n t o  a n   end  of  t h e  

t u b u l a r   c e r a m i c   e n v e l o p e   with  the  g e t t e r   t h e r e i n   and  s p a c e d  f r o m   t h e  

e n v e l o p e .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  way  o f  e x a m p l e  i n  
t he   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h :   _ 

FIG.  1  i s   an  e l e v a t i o n a l   view  o f  a   p r e f e r r e d   form  of  u n s a t u r a t e d  

vapor  type  high  p r e s s u r e   sodium  lamp  of  the  i n v e n t i o n ;  

FIG.  2  is  an  exp loded   s e c t i o n a l  v i e w   of  an  e l e c t r o d e  f o r m e d   f o r  

a t t a c h m e n t   of  an  o x y g e n - a b s o r b i n g   g e t t e r   t h e r e t o   and  p l a c e m e n t  

t h e r e o f   w i t h i n   an  arc  tube ;   and  

FIG.  3 . i s   a  f low  c h a r t   i l l u s t r a t i n g   the  p roce s s   s t e p s   o f  

f a b r i c a t i n g   an  embodiment  of  an  arc  tube   of  the  high  p r e s s u r e   sodium 

lamp  of  FIG.  1 .  



For  a  b e t t e r   u n d e r s t a n d i n g   of  the  p r e s e n t   i n v e n t i o n ,   t o g e t h e r  

with  o t h e r   and  f u r t h e r   o b j e c t s ,   a d v a n t a g e s   and  c a p a b i l i t i e s   t h e r e o f ,  

r e f e r e n c e   is  made  to  the  f o l l o w i n g   d i s c l o s u r e   and  appended  claims  i n  

c o n j u n c t i o n   wi th   the  accompanying  d r a w i n g s .  

R e f e r r i n g   to  the  d r a w i n g s ,   FIG.  1  i l l u s t r a t e s   an  u n s a t u r a t e d  

vapor  high  p r e s s u r e   sodium  lamp  having   a  h e r m e t i c a l l y   s e a l e d   and 

e v a c u a t e d   g l a s s   e n v e l o p e   5  formed  to  f i t   i n to   an  o r d i n a r y   s c r e w - t y p e  

base  member  7.  A  g l a s s   stem  member  9  is  s e a l e d   to  the  enve lope   5 

and  p r o j e c t s   t h e r e i n .   E l e c t r i c a l   c o n d u c t o r s ,   11  and  13 

r e s p e c t i v e l y ,   are  s e a l e d   in to   and  pass  t h rough   the   stem  member  9  t o  

p rov ide   e l e c t r i c a l   c o n n e c t i o n s   from  the  i n t e r i o r   to  the  e x t e r i o r   o f  

the  g l a s s   e n v e l o p e   5 .  

An  e l e c t r i c a l l y   c o n d u c t i v e   s u p p o r t   member  15  is  a f f i x e d   t o  o n e  

of  the  e l e c t r i c a l   c o n d u c t o r s   11  and  has  a  p a i r   of  c r o s s b a r s   17  and 

19  a f f i x e d   t h e r e t o   at  e i t h e r   end.  Also ,   a  p l u r a l i t y   of  s p r i n g - l i k e  

members  21  a re   a f f i x e d   t o  t h e   s u p p o r t   member  15  and  formed  f o r  

c o n t a c t  w i t h   t he   g l a s s   e n v e l o p e   5.  Moreover ,   a  p a i r   of  g e t t e r s   23 

and  25  a re   a t t a c h e d   to  the  s u p p o r t   member  15  and  s e rve   to  i n su re   t h e  

i n t e g r i t y   of  the   e v a c u a t e d   e n v e l o p e   5 .  

D i s p o s e d   w i t h i n   the  g l a s s   e n v e l o p e   5  and  s u p p o r t e d   by  t h e  

c r o s s b a r s   17  and  19  is  an  arc  tube  27.  This  arc  tube  27,  p r e f e r a b l y  

of  a  m a t e r i a l   such  as  p o l y c r y s t a l l i n e   a lumina   fo r   example ,   i n c l u d e s  

a n   e l e c t r o d e   29  and  31  at  e i t h e r   end  t h e r e o f .   One  e l e c t r o d e  2 9   i s  

a f f i x e d   to  and  s u p p o r t e d   by  the  c r o s s b a r   17  whi le   the  o t h e r  

e l e c t r o d e   31  is   i n s u l a t i n g l y   s u p p o r t e d   by  the   o t h e r   c r o s s b a r   19,  b u t  

e l e c t r i c a l l y   c o n n e c t e d   to  the  e l e c t r i c a l   c o n d u c t o r   13  p a s s i n g  

through  the   stem  member  9.  Heat  c o n s e r v i n g   e l e m e n t s   33  may  be  

wrapped  abou t   the   arc  tube  27  at  each  end  t h e r e o f   in  the  v i c i n i t y   o f  

the  e l e c t r o d e s   29  and  31  in  o r d e r   to  r educe   the  heat   d i f f e r e n t i a l  

t h e r e a t   from  the   c e n t e r   of  the   arc  tube   2 7 .  

R e f e r r i n g   more  s p e c i f i c a l l y   to  FIG.  2  and  the  p l acemen t   of  an 

o x y g e n - a b s o r b i n g   g e t t e r   37  t h e r e i n ,   i t   is  to  be  noted  t h a t   t h e  

g e t t e r   37  is   p r e f e r a b l y   in  the  form  of  a  s u p p o r t   member  or  s u b s t r a t e  



49  whereon  an  o x y g e n - a b s o r b i n g   metal  a l l o y   51  is  a f f i x e d   as  b y  

s i n t e r i n g .   P r e f e r a b l y ,   the  s u b s t r a t e   4 9  i s  o f   a  m a t e r i a l   such  a s  

n ickel   p l a t e d   i ron  and  the  s i n t e r e d   g e t t e r   m a t e r i a l   is  an  a l l o y   o f  

metals   s e l e c t e d   from  the  group  c o n s i s t i n g   of  z i r c o n i u m ,   a l u m i n u m ,  

t i t a n i u m ,   scand ium,   cer ium,   l an thanum,   t h o r i u m   or  y t t r i u m .   However ,  

o ther   r a re   e a r t h   oxides   are  s u i t a b l e   g e t t e r i n g   m a t e r i a l s   f o r  

a t t achmen t   to  the  s u b s t r a t e   4 9 .  

In  the  p r o c e s s   of  f a b r i c a t i n g   the  p r e v i o u s l y - d i s c u s s e d   a r c  t u b e ,  
27  of  FIG.  1,  an  o x y g e n - a b s o r b i n g   g e t t e r i n g   m a t e r i a l   or  meta l   a l l o y  

51  is  s i n t e r e d   t o  a   s u b s t r a t e   49  which  is  p r e f e r a b l y   in  the  form  o f  

a  s l i t t e d   a p e r t u r e d   d i s c   or  g e t t e r   37.  This  g e t t e r   is  p e f e r a b l y  

formed  for   a t t a c h m e n t   to  the  shank  p o r t i o n   43  of  the   e l e c t r o d e  

member  39  such  as  by  s l i p p i n g   the  s l i t t e d   a p e r t u r e d   d i s c   37  onto  t h e  

shank  p o r t i o n   4 3 .  

In  the  arc  tube  a s sembly ,   one  of  the  e l e c t r o d e s   31  is  s e a l e d  

into  one  end  of  the  ceramic   enve lope   of  the   arc  tube   27.  F o l l o w i n g ,  

a  dosing  of  sodium,  mercury  and  a  r a r e   gas  is  d e p o s i t e d   w i t h i n   t h e  

ceramic  e n v e l o p e   of  the  arc  tube  27.  This  dos ing   i n c l u d e s   s o d i u m  

and  mercury  in  an  amount  which  wil l   become  t o t a l l y   v a p o r i z e d   t o  

provide  a  d e s i r e d   u n s a t u r a t e d   vapor  type  high  p r e s s u r e   sodium  l amp .  

P r e f e r a b l y ,   a  sod ium-mercury   amalgam,  which  w i l l   decompose  w i t h i n  

the  arc  tube   27,  is  d e p o s i t e d   t h e r e i n ,   and  a  r a r e   gas  is  a d m i t t e d  

in to   one  end  of  the  arc  tube  2 7 .  

T h e r e a f t e r ,   the  o t h e r   e l e c t r o d e ,   29  of  FIG.  1,  hav ing   t h e  

o x y g e n - a b s o r b i n g   g e t t e r   37  a f f i x e d   t h e r e t o   is  s e a l e d   i n to   the  o t h e r  

end  of  the  arc   tube  27.  Moreover ,   t h i s   s e a l i n g   of  the   e l e c t r o d e s   29 

and  31  i n to   the  o p p o s i t e   ends  of  the  t u b u l a r   c e r amic   e n v e l o p e   of  t h e  

arc  tube  2 7  i s   p r e f e r a b l y ,   not  n e c e s s a r i l y ,   e f f e c t e d   by  a  f r i t  

s e a l i n g   t e c h n i q u e .   T h e r e i n ,   a  ceramic   w a f e r ,   41  of  FIG.  2,  i s  

a f f i x e d   to  the  e l e c t r o d e   39  and  a  g l a s s   f r i t   m a t e r i a l ,   not  shown  b u t  

p r e f e r a b l y   in  the  form  of  a  wafer  with  a  c e n t r a l   h o l e ,   is  u t i l i z e d  

to  e f f e c t   the   d e s i r e d   f r i t   s e a l i n g   of  the  e l e c t r o d e s   29  and  31  i n t o  

the  ends  of  the   arc  tube  27  in  a  manner  such  t h a t   the   c a t h o d e  

po r t i on   45  and  the  g e t t e r   37  are  w i t h i n   the  arc  tube   2 7 .  

R e f e r r i n g   to  the  f low  c h a r t   of  FIG.  3,  i t   can  be  seen  t h a t   the , ,  

arc  tube  f a b r i c a t i o n   p rocess   is  r e a d i l y   e f f e c t e d   by  s e a l i n g   an 



e l e c t r o d e   i n to   one  end  of  a  t u b u l a r   ce ramic   e n v e l o p e   of  the   a r c  

tube .   Then  a  dose  of  sodium,  mercury  and  r a r e   gas  is  d e p o s i t e d   i n t o  

the  e n v e l o p e   in  an  amount  s u f f i c i e n t   fo r   v a p o r i z a t i o n   and  p r o v i s i o n  

of  an  u n s a t u r a t e d   vapor  type  high  p r e s s u r e   sodium  lamp.  T h e r e a f t e r  

the  o t h e r   end  of  the  t u b u l a r   ce ramic   enve lope   is  s e a l e d   with  an 

e l e c t r o d e   to  which  is  a f f i x e d   an  oxygen  g e t t e r i n g   m a t e r i a l   t o  

p rov ide   the   d e s i r e d   arc  t u b e .  

Thus,  a  p roce s s   has  been  p rov ided   fo r   f a b r i c a t i n g   an  arc  t u b e  

for   an  u n s a t u r a t e d   vapor  type   high  p r e s s u r e   sodium  lamp.  A l t h o u g h  

one  t e c h n i q u e   for   a f f i x i n g   the  g e t t e r   w i t h i n   and  spaced  from  t h e  

enve lope   has  been  p r o v i d e d ,   i t   is  obv ious   t h a t   o t h e r   methods  o f  

a t t a c h m e n t   could  be  used.   For  example ,   the   g e t t e r   could   be  we lded  

to  the  c a t h o d e   shank  or  d i s p e n s e d   or  a f f i x e d   to  the   c a t h o d e   p o r t i o n  

45  of  the  e l e c t r o d e .   In  any  e v e n t ,   the  g e t t e r   is  spaced  from  t h e  

ce ramic   e n v e l o p e   of  the   arc  t u b e .  

While  t h e r e   has  been  shown  and  d e s c r i b e d   what  is  at  p r e s e n t  

c o n s i d e r e d   the  p r e f e r r e d   embodiments   of  the  i n v e n t i o n ,   i t   wi l l   be  

obvious   to  t hose   s k i l l e d   in  the  a r t   t h a t   v a r i o u s   changes   a n d  

m o d i f i c a t i o n s   may  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   from  t h e  

i n v e n t i o n   as  d e f i n e d   by  the  appended  c l a i m s .  



1.  A  p r o c e s s   f o r   f a b r i c a t i n g   a n  a r c  t u b e   f o r   an  u n -  

s a t u r a t e d   v a p o r   t y p e   h i g h   p r e s s u r e   s o d i u m   l a m p ,   c h a r a c -  

t e r i s e d   in   t h a t   i t   c o m p r i s e s   t h e   s t e p s   o f :  

s e a l i n g   one  ( 3 1 )   of  a  p a i r   of  e l e c t r o d e s   ( 2 9 , 3 1 )  

i n t o   one  end  of  a  t u b u l a r   c e r a m i c   e n v e l o p e   ( 2 7 ) ;  

d e p o s i t i n g   a  d o s i n g   of  m e r c u r y ,   s o d i u m   and  r a r e  

gas   w i t h i n   s a i d   e n v e l o p e ;   a n d  

s e a l i n g   t h e   o t h e r   ( 2 9 )   of  s a i d   p a i r   of  e l e c t r o d e s  

i n t o   t h e   o t h e r   end  of  s a i d   t u b u l a r   c e r a m i c   e n v e l o p e   t o  

fo rm  t h e   a r c   t u b e ,   and  w h e r e i n   an  o x y g e n - a b s o r b i n g   g e t t e r  

( 3 7 )   i s   a f f i x e d   to  a t   l e a s t   one  ( 2 9 )   of  s a i d   p a i r   o f  

e l e c t r o d e s   p r i o r   to  s e a l i n g   t h e r e o f   i n t o   s a i d   e n v e l o p e  

( 2 7 )   w h e r e b y   s a i d   g e t t e r   i s   e n c l o s e d   w i t h i n   t h e   a r c   t u b e .  

2.  A . p r o c e s s   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   s a i d   g e t t e r  

i s   a t t a c h e d   to  s a i d   o t h e r   ( 2 9 )   of  s a i d   p a i r   of  e l e c t r o d e s  

( 2 9 , 3 1 ) .  

3.  A  p r o c e s s   as  c l a i m e d   in   C l a i m   1  or  2,  c h a r a c -  

t e r i s e d   in   t h a t   s a i d   d e p o s i t i n g   of  s a i d   d o s i n g   w i t h i n  

s a i d   e n v e l o p e   i n c l u d e s   t h e   d e p o s i t i n g   of  a  s o d i u m - m e r c u r y  

a m a l g a m   t h e r e i n .  

4.  A  p r o c e s s   as  c l a i m e d   in  any  one  of  C l a i m s   1  -   3 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   o x y g e n - a b s o r b i n g   g e t t e r   ( 3 7 )  

i s   in  t h e   fo rm  of  an  a p e r t u r e d   s p l i t   s u p p o r t i n g   d i s c  

( 3 7 )   w i t h   an  o x y g e n - a b s o r b i n g   m a t e r i a l   ( 5 1 )   s i n t e r e d  

t h e r e t o .  

5.  A  p r o c e s s   as  c l a i m e d   in  any  one  of  C l a i m s   1  -   4 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   o x y g e n - a b s o r b i n g   g e t t e r   i s  

in  t h e   f o rm  of  a  s i n t e r e d   m e t a l   ( 5 1 )   a f f i x e d   to  a  s u b -  

s t r a t e   ( 4 9 ) .  

6.  A  p r o c e s s   as  c l a i m e d  i n   C l a i m   5  as  a p p e n d e d   t o  



C l a i m   4,  c h a r a c t e r i s e d   in  t h a t   i t   i n c l u d e s   t h e   f u r t h e r  

s t e p s   of  f o r m i n g   s a i d   o x y g e n - a b s o r b i n g   g e t t e r   by  s i n t e r i n g  

a  m e t a l   ( 5 1 )   to  an  a p e r t u r e d   d i s c   s u p p o r t   ( 3 7 ) ,   s p l i t t i n g  

s a i d   d i s c   s u p p o r t   ( 3 7 )   and  a t t a c h i n g   s a i d   s p l i t   d i s c  

s u p p o r t   to  s a i d   e l e c t r o d e   ( 2 9 )   w i t h   s a i d   e l e c t r o d e   p a s s i n g  

t h r o u g h   s a i d   a p e r t u r e d   d i s c .  

7.  A  p r o c e s s   as  c l a i m e d   in  any  one  of  C l a i m s   1  -   6 ,  

c h a r a c t e r i s e d   in   t h a t   s a i d   g e t t e r   i s   in   t h e   f o rm  of  a  

m e t a l   a l l o y   s e l e c t e d   f rom  t h e   g r o u p   c o n s i s t i n g   of  a l u m -  

i n i u m ,   z i r c o n i u m ,   t i t a n i u m ,   s c a n d i u m ,   h a f n i u m ,   c e r i u m ,  

l a n t h a n u m ,   t h o r i u m   and  y t t r i u m .  

8.  A  p r o c e s s   as  c l a i m e d   in   any  one  of  C l a i m s   1  -   7 ,  

. c h a r a c t e r i s e d   in  t h a t   s a i d   o x y g e n - a b s o r b i n g   g e t t e r   ( 3 7 )  

i s   c o n t i g u o u s   to   a t   l e a s t   one  of  s a i d   e l e c t r o d e s   ( 2 9 ) .  

9.  A  p r o c e s s   as  c l a i m e d   in   any  one  of  C l a i m s   1  -   5 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   o x y g e n - a b s o r b i n g   g e t t e r   i s  

in   t h e   fo rm  of  a  z i r c o n i u m - a l u m i n i u m   a l l o y   s i n t e r e d   t o  

an  a p e r t u r e d   s p l i t   n i c k e l - p l a t e d   i r o n   s u b s t r a t e   and  s a i d  

g e t t e r   i s   a f f i x e d   to  an  e l e c t r o d e   by  means   of  s a i d   a p e r -  
t u r e d   s p l i t   s u b s t r a t e .  

10.  A  p r o c e s s   as  c l a i m e d   in  any  one  of  C l a i m s   1  -   9 ,  

c h a r a c t e r i s e d   in  t h a t   s a i d   s t e p   of  a t t a c h i n g   s a i d   o x y g e n -  

a b s o r b i n g   g e t t e r   ( 3 7 )   to  s a i d   a t   l e a s t   one  e l e c t r o d e  

( 2 9 )   i n c l u d e s   t h e   s t e p   of  l o c a t i n g   s a i d   g e t t e r   t h e r e o n  

in  s u c h   a  m a n n e r   t h a t   in  t h e   f i n i s h e d   a r c   t u b e   i t   i s  

s p a c e d   f r o m   s a i d   t u b u l a r   c e r a m i c   e n v e l o p e   ( 2 7 ) .  
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