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Arc  tube  fabrication  process. 

A  process  for  fabricating  arc  tubes  for  the  manufacture  of 
unsaturated  vapor  high  pressure  sodium  lamps  wherein  a  first 
electrode  (41)  is  sealed  into  one  end  (37)  of  a ceramic  envelope 
(35),  a  sodium-mercury  amalgam  and  an  oxygen-absorbing 
getter  are  introduced  into  the  ceramic  envelope  (35),  the  ce- 
ramic  envelope  is  flushed  and  then  filled  with  a  rare  gas,  and  a 
second  electrode  (53)  is  sealed  into  the  other  end  (39)  of  the 
ceramic  envelope  (35)  to  provide  an  arc  tube  wherein  decom- 
position  of  the  amalgam  and  absorption  of  oxygen  occurs  with- 
in  the  ceramic  envelope  during  operational  use. 



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   T y p e  H i g h   P r e s s u r e   S o d i u m   Lamp" ,   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   to  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   Vapor   High   P r e s s u r e  

S o d i u m   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   " U n s a t u r a t e d  

Vapor   High   P r e s s u r e   S o d i u m   Lamp  Arc  Tube  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.  8 3 - 1 - 0 3 6   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 4 ,   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  t u b e   f a b r i c a t i o n   a n d  

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  t he   m a n u f a c t u r e   o f  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   a n d  

more  p a r t i c u l a r l y  t o   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   use   in  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 s .  

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

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

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

w h i c h   i s ,   in   t u r n ,   a f f i x e d   to  an  o r d i n a r y   s c r e w - i n  t y p e  

b a s e   m e m b e r .   U s u a l l y ,   t h e   a r c   t u b e   i s   f i l l e d   w i t h   a n  

e x c e s s   a m o u n t   of  s o d i u m   in  an  a t t e m p t   to  c o m p e n s a t e   f o r  



u n d e s i r e d   l o s s e s   t h e r e o f   du r ing   o p e r a t i o n   of  the  lamp.  T h u s ,  

a v a i l a b l e   high  p r e s s u r e   sodium  lamps  a re ,   fo r   the  most  p a r t ,   of  t h e  

s o - c a l l e d   s a t u r a t e d   vapor  type  and  are  known  to  p r o v i d e   u n d e s i r e d  

v a r i a t i o n s   in  lamp  v o l t a g e   and  c o l o r   r e n d i t i o n   because   of  t h i s  

s a t u r a t e d   c o n d i t i o n .  

In  an  e f f o r t   to  e l i m i n a t e   or  at  l e a s t   reduce   such  u n d e s i r e d  

e f f e c t s ,   i t   has  long  been  known  t h a t   a  lamp  where in   the  amount  o f  

sodium  and  mercury   employed  is  only  t h a t   which  wi l l   become  t o t a l l y  

v a p o r i z e d   would  p rov ide   the  d e s i r e d   r e s u l t .   In  o t h e r   words,   a  h i g h  

p r e s s u r e   sodium  lamp  of  the  u n s a t u r a t e d   vapor  type   where in   sod ium 

and  mercury   are  i n t r o d u c e d   in  only   such  an  amount  as  to  become 

t o t a l l y   v a p o r i z e d   is  a  h i g h l y   d e s i r a b l e   s t r u c t u r e   i n s o f a r   a s  

e f f i c i e n c y ,   c o s t   of  m a n u f a c t u r e   and  enhanced  l i g h t i n g   c a p a b i l i t y   a r e  

c o n c e r n e d .  

However,  one  of  the  major  p roblems  e n c o u n t e r e d   in  t h e  

f a b r i c a t i o n   of  u n s a t u r a t e d   vapor   high  p r e s s u r e   sodium  lamps  is  t h e  

i n t r o d u c t i o n   t h e r e i n   of  the  p r o p e r   amounts  of  sodium  and  m e r c u r y .  

Since  the  sodium  c o n t e n t   is  of  a  r e l a t i v e l y   small  amount  and  sod ium 

is  such  a  c h e m i c a l l y   a c t i v e   m a t e r i a l ,   i t   has  been  found  m o s t  

d i f f i c u l t   to   dose  or  i n t r o d u c e   the  p rope r   amount  t h e r e o f   i n to   t h e  

arc  tube  of  an  u n s a t u r a t e d   vapor   high  p r e s s u r e   sodium  l a m p .  

One  known  s u g g e s t i o n   fo r   dos ing   an  arc  tube  fo r   a  high  p r e s s u r e  

sodium  lamp  with  the  p roper   amount  of  sodium  and  mercury   is  s e t  

f o r t h   in  U.S.  P a t e n t   4 , 1 5 6 , 5 5 0 ,   i s s u e d   to  Furukubo  e t   al  on  May  29 ,  

1979.  T h e r e i n ,   sodium  az ide   (NaN3)  was  d i s s o l v e d   in  a  s o l v e n t ,  

p laced   i n  a   c o n t a i n e r   and  the  s o l v e n t   e v a p o r a t e d .   Also,   a  m e r c u r y  

d i s p e n s e r   in  the  form  of  an  A l - Z r - T i - H g   a l l o y   was  p l aced   in  t h e  

c o n t a i n e r .   T h e r e a f t e r ,   the  c o n t a i n e r   was  p o s i t i o n e d   w i t h i n   o n e  

exhaus t   p ipe   a f f i x e d   to  the  arc  t u b e ,   and  t h i s   one  e x h a u s t   pipe  was 

c losed   or  p inched   o f f .   Another   e x h a u s t   pipe  or  tube  was  a f f i x e d   t o  

the  o t h e r   end  of  the  arc  tube  and  to  an  exhaus t   sys t em.   The  e x h a u s t  

tube  hav ing   the   c o n t a i n e r   t h e r e i n   was  hea ted   to  decompose  the  sodium 

and  m e r c u r y - c o n t a i n i n g   compounds  and  p r o v i d e   the  d e s i r e d   sodium  and 

mercury  w i t h i n   the  arc  t ube .   Also ,   the  arc  tube  was  e v a c u a t e d   and 

r e - f i l l e d   wi th   a  s t a r t i n g   g a s .  



Although  the  a b o v e - d e s c r i b e d   t e c h n i q u e   may or   may  not  b e  

employed  in  an  u n s a t u r a t e d   vapor  high  p r e s s u r e   sodium  lamp 

f a b r i c a t i o n   p r o c e s s ,   i t   is  s u b m i t t e d   t h a t   the  p r o c e s s   l e a v e s  

something  to  be  d e s i r e d .   More  s p e c i f i c a l l y ,   the  p r o c e s s   appea r s   t o  

be  r e l a t i v e l y   e x p e n s i v e   of  componen t s ,   p r o c e d u r a l   s t e p s  a n d  

a p p a r a t u s .   For  example,   the  s u g g e s t e d   exhaus t   tubes   of  niobium  a r e  

r e l a t i v e l y   e x p e n s i v e   and  not  r e a d i l y   a v a i l a b l e   in  o r d i n a r y   h i g h  

p r e s s u r e   sodium  lamp  m a n u f a c t u r i n g   f a c i l i t i e s .  

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  to  p r o v i d e   an  i m p r o v e d  

high  p r e s s u r e   sodium  lamp  m a n u f a c t u r i n g   p r o c e s s .   Another   o b j e c t   o f  

the  i n v e n t i o n   is  to  enhance  the  f a b r i c a t i o n  o f   an  arc  tube  for   u s e  

in  an  u n s a t u r a t e d   vapor  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  reduce  the  c o m p l e x i t y   of  f a b r i c a t i n g   an  a r c  

tube  for   an  u n s a t u r a t e d   high  p r e s s u r e   sodium  l a m p .  

These  and  o the 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 n  a r c   tube  f a b r i c a t i n g  

process   where in   a  f i r s t   e l e c t r o d e   is  s e a l e d   i n to   one  end  of  a  

t u b u l a r   c e r amic   e n v e l o p e ,   a  s o d i u m - m e r c u r y   amalgam  and  an  

o x y g e n - a b s o r b i n g   g e t t e r   a r e  d i s p o s e d   t h e r e i n ,   the   enve lope   i s  

exhaus t ed   and  then  f i l l e d   with  a  low  p r e s s u r e   noble   gas  and  a  s e c o n d  

e l e c t r o d e   is  s e a l ed   in to   the  o p p o s i t e   end  o f  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 .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  w a y  o f   e x a m p l e   i n  

the   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  is  an  e l e v a t i o n a l   view  of  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   d i s c h a r g e   lamp  of  the  i n v e n t i o n ;  

FIG.  2  is  an  exploded  i s o m e t r i c   view  of  the  arc  tube  of  t h e  

d i s c h a r g e   lamp  of  FIG.  1;  and 

F IG.  3   is  an  e n l a r g e d   s e c t i o n   o f  o n e   end  of  the  arc  tube  o f  

FIG.  2 .  



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  c laims  i n  

c o n n e c t i o n   with  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  hav ing   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  e n v e l o p e   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   th 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   to  one 

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  are  a f f i x e d   to  the  s u p p o r t   member  15  and  formed  f o r  

c o n t a c t   with  the  g l a s s   enve lope   5.  Moreover ,   a  p a i r   of  g e t t e r s   23 

and  25  are  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 s u r e   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 .  

Disposed  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   for   example ,   i n c l u d e s  

an  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   29  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  about   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 .  

As  to  f a b r i c a t i o n   of  the  a b o v e - m e n t i o n e d   arc  tube  27,  r e f e r e n c e  

is  made  to  the  exp loded   view  of  FIG.  2  and  e n l a r g e d   view  of  FIG.  3 .  

A  ceramic   enve lope   35  of  a  m a t e r i a l ,   such  as  a  p o l y c r y s t a l l i n e  



alumina  fo r   example ,   has  an  a p e r t u r e d   end  of  reduced  d i a m e t e r   37  and 

39  a f f i x e d   to  e i t h e r   end  t h e r e o f .   A  f i r s t   e l e c t r o d e  m e m b e r   41  has  a  

suppor t   p o r t i o n   43  with  o u t w a r d l y   e x t e n d i n g   f i n s   45  and  an  a t t a c h e d  

e l e c t r o d e   p o r t i o n   4 7 .  

An  a p e r t u r e d   c e r a m i c   wafer  49  is  t e l e s c o p e d   over  the  e l e c t r o d e  

p o r t i o n   47  and  p l aced   in  c o n t a c t   with  the  o u t w a r d l y   e x t e n d i n g   f i n s  

45.  Then,  an  a p e r t u r e d   g l a s s   f r i t   wafer  51  is  t e l e s c o p e d   over  t h e  

e l e c t r o d e   p o r t i o n   47  and  in to   c o n t a c t   with  the  a p e r t u r e d   c e r a m i c  

wafer  49.  T h e r e a f t e r ,   the  e l e c t r o d e   p o r t i o n   47  of  the  f i r s t  

e l e c t r o d e   member 41  is  i n s e r t e d   in to   the  ceramic   e n v e l o p e   by  way  o f  

the  a p e r t u r e d   end  37.  Heat  is  a p p l i e d   to  the  one  end  of  t h e  

envelope  35,  a p e r t u r e d   wafer  37,  g l a s s   f r i t   wafer   51,  a p e r t u r e d  

ceramic  wafer   49  and  e l e c t r o d e   member  41  in  an  amount  s u f f . i c i e n t   t o  

h e r m e t i c a l l y   sea l   the  e l e c t r o d e   member  41  in to   the  c e r a m i c  

envelope  3 5 .  

The  ce ramic   e n v e l o p e   35  having  a  h e r m e t i c a l l y   s e a l e d   end  p o r t i o n  

is  u s u a l l y   t r a n s f e r r e d   to  an  i n e r t   a t m o s p h e r e ,   such  a s  a   w e l l - k n o w n  

i n e r t   a tmosphe re   g love  box.  T h e r e i n ,   a  s o d i u m - m e r c u r y   amalgam  i s  

i n t r o d u c e d   in to   the  enve lope   35  by  way  of  the  o p p o s i t e   or  u n s e a l e d  

end  of  the  e n v e l o p e   35.  Moreover ,   the  mercury  may  b e  i n   the  form  o f  

a  metal  a l l o y   or  m e r c u r i c   oxide  decomposable   to  p r o v i d e   the  d e s i r e d  

mercury  v a p o r .   -  
Also,  an  o x y g e n - a b s o r b i n g   g e t t e r   is  i n t r o d u c e d   in to   the  c e r a m i c  

envelope  35  by  way  of  the  o p p o s i t e   or  unsea l ed   end  t h e r e o f .   The 

g e t t e r   is  a  metal  a l l o y   which  is  p r e f e r a b l y   s e l e c t e d   from  the  m e t a l  

group  c o n s i s t i n g   of  aluminum,  t i t a n i u m ,   scandium,   ha fn ium,   c e r i u m ,  

lanthanum,   t h o r i u m ,   y t t r i u m   and  z i r c o n i u m .   Also ,   o t h e r   r a r e   e a r t h  

or  a c t i n i d e   m e t a l s   are  a p p l i c a b l e   so  long  as  the  o x y g e n - a b s o r b i n g  

c a p a b i l i t i e s   are  p r e s e n t .  

F o l l o w i n g ,   a  second  e l e c t r o d e   member  53  having  a  s u p p o r t   p o r t i o n  

55  with  o u t w a r d l y   e x t e n d i n g   f i n s   57  and  an  a t t a c h e d   e l e c t r o d e  

po r t i on   59  has  an  a p e r t u r e d   ceramic   61  t e l e s c o p e d   over  the  e l e c t r o d e  

po r t i on   59  and  i n to   c o n t a c t   with  the  ou tward ly   e x t e n d i n g   f i n s   5 7 .  

An  a p e r t u r e d   f r i t   wafer  63  is  a l so   t e l e s c o p e d   over  the  e l e c t r o d e  

p o r t i o n   59  and  c o n t a c t s   the  a p e r t u r e d   ceramic   61.  The  e l e c t r o d e  ,  



p o r t i o n   59  of  the  second  e l e c t r o d e   member  53  is  p laced   in  the  o t h e r  

end  of  the  ce ramic   tube  35  with  the  f r i t   wafer   61  in  loose   c o n t a c t  

t h e r e w i t h .  

A  noble   or  r a r e   gas  such  as  xenon  is  i n t r o d u c e d   in to   the  c e r a m i c  

enve lope   35  by  way  of  the  unsea l ed   end  wherea t   the  second  e l e c t r o d e  

member  53  is  l o o s e l y   l o c a t e d .   P r e f e r a b l y ,   the  noble   or  r a r e   gas  i s  

employed  to  f l u s h   the  ceramic   p r i o r   to  being  i n t r o d u c e d   t h e r e i n   at  a  

given  d e s i r e d   p r e s s u r e .   T h e r e a f t e r ,   the  second  e l e c t r o d e   member  53 

is  f r i t   s e a l e d   in to   the  o p p o s i t e   end  of  the  ce ramic   enve lope   35  t o  

p r o v i d e   a  d e s i r e d   arc  tube  27.  Moreover ,   the  arc  tube  27  i s  

s u p p o r t e d   w i t h i n   an  evacua t ed   g l a s s   e n v e l o p e ,   in  a  manner  well  known 

in  the  a r t   to  p r o v i d e   an  u n s a t u r a t e d   vapor  high  p r e s s u r e   sodium  lamp.  

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   wil l   be  

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

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   for   f a b r i c a t i n g . a n   arc  tube  of  an  u n s a t u r a t e d  

vapor  p r e s s u r e   type  high  p r e s s u r e   sodium  lamp  c o m p r i s i n g   the  s t e p s  

o f :  

s e a l i n g   a  f i r s t   e l e c t r o d e   in to   one  end  of  a  t u b u l a r   e n v e l o p e ;  

d e p o s i t i n g   a  dos ing   of  a  sod ium-mercu ry   amalgam  and  an  

o x y g e n - a b s o r b i n g   g e t t e r   in to   said  t u b u l a r   e n v e l o p e ;  

f l u s h i n g   sa id   t u b u l a r   enve lope   with  a  noble  g a s ;  

f i l l i n g   sa id   f l u s h e d   t u b u l a r   enve lope   with  sa id   noble   gas  at  a  

p r e s s u r e   s u b s t a n t i a l l y   equal  to  the  d e s i r e d   f i n i s h e d   arc  t u b e  

p r e s s u r e ;   and 

s e a l i n g   a  second  e l e c t r o d e   in to   an  o p p o s i t e   end  of  sa id   t u b u l a r  

envelope  whereby  said  amalgam  is  decomposed  w i th in   sa id   enve lope   t o  

provide  sodium  and  mercury  for   lamp  o p e r a t i o n   and  said  g e t t e r  

absorbs  oxygen  i m p u r i t i e s   to  p r even t   sodium  loss   d u r i n g   sa id   lamp 

o p e r a t i o n .  

2.  The  arc  tube  f a b r i c a t i n g   p r o c e s s   of  Claim  1  where in   s a i d  

s e a l i n g   of  sa id   f i r s t   and  second  e l e c t r o d e s   in to   the  ends  of  s a i d  

t u b u l a r   enve lope   i n c l u d e   the  s t ep s   o f :  

t e l e s c o p i n g   and  s u p p o r t i n g   an  a p e r t u r e d   ceramic   on  an  e l e c t r o d e  

member; 

t e l e s c o p i n g   a  r ing   of  g l a s s   f r i t   m a t e r i a l   over  sa id   e l e c t r o d e  

member  and  in to   c o n t a c t   with  said  c e r a m i c ;  

l o c a t i n g   sa id   e l e c t r o d e   wi th in   sa id   t u b u l a r   enve lope   and  s a i d  

r ing  of  g l a s s   f r i t   in  c o n t a c t   with  the  end  of  said  t u b u l a r   e n v e l o p e ;  

and 

app ly ing   hea t   to  sa id   r ing   of  g l a s s   f r i t   in  an  amount  s u f f i c i e n t  

to  melt  sa id   r i ng   of  g l a s s   f r i t   and  seal   sa id   ceramic   to  s a i d  

e l e c t r o d e   member  and  to  sa id   e n v e l o p e .  



3.  The  arc  tube  f a b r i c a t i n g   p r o c e s s   of  Claim  1  where in   s a i d  

t u b u l a r   e n v e l o p e   is  in  the  form  of  a  p o l y c r y s t a l l i n e   a l u m i n a  

e n v e l o p e .  

4.  The  arc  tube   f a b r i c a t i n g   p r o c e s s s   of  Claim  1  where in   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   is  in  the  form  o f  a   metal  or  metal   a l l o y .  

5.  The  arc   tube  f a b r i c a t i n g   p r o c e s s   of  Claim  1  where in   s a i d  

s o d i u m - m e r c u r y   amalgam  is  decomposed  w i t h i n   sa id   t u b u l a r   arc  t u b e  

and  sa id   o x y g e n - a b s o r b i n g   g e t t e r   absorbs   o x y g e n .  

6.  The  arc  tube  f a b r i c a t i n g   p r o c e s s   of  Claim  1  where in   s a i d  

t u b u l a r   arc  tube   having  a  t u b u l a r   e l e c t r o d e   s e a l e d   in to   one  e n d  

t h e r e o f   is  t r a n s f e r r e d   to  an  i n e r t   a tmosphere   glove  box  p r i o r   t o  

said  d e p o s i t i n g   of  sa id   dose  t h e r e i n .  

7.  In  the   m a n u f a c t u r e   of  u n s a t u r a t e d   vapor  type   high  p r e s s u r e  

sodium  lamps  having   an  arc  tube  s u p p o r t e d   w i th in   a n  e v a c u a t e d   g l a s s  

enve lope   and  a f f i x e d   to  a  base  member,  an  arc   tube  f a b r i c a t i n g  

p rocess   c o m p r i s i n g   the  s t e p s   o f :  

g l a s s   f r i t   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  

ceramic   e n v e l o p e ;  

t r a n s f e r r i n g   sa id   e n v e l o p e   in to   an  i n e r t   a t m o s p h e r e ;  

i n t r o d u c i n g   a  s o d i u m - m e r c u r y   amalgam  and  an  o x y g e n - a b s o r b i n g  

g e t t e r   i n to   s a id   t u b u l a r   ce ramic   e n v e l o p e ;  

i n t r o d u c i n g   a  noble   gas  i n t o  s a i d   t u b u l a r   ce ramic   e n v e l o p e ;   and 

g l a s s   f r i t   s e a l i n g   an  e l e c t r o d e   in to   the  o t h e r   end  of  s a i d  

t u b u l a r   c e r amic   e n v e l o p e  w h e r e b y   amalgam  d e c o m p o s i t i o n   and  oxygen  

a b s o r p t i o n   i s  e f f e c t e d   w i t h i n   sa id   c e r a m i c   t u b u l a r   e n v e l o p e .  

8.  The  arc  tube   f a b r i c a t i n g   p roce s s   of  Claim  7  where in   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 n c l u d e s   a  metal  a l l o y   s e l e c t e d   from  t h e  

group  of  me ta l s   c o n s i s t i n g   of  aluminum,  t i t a n i u m ,   scand ium,   h a f n i u m ,  

cer ium,   l a n t h a n u m ,   t h o r i u m ,   y t t r i u m   and  z i r c o n i u m .  
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