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©  Low  pressure  arc  discharge  tube  having  increased  voltage. 
  A  low  pressure  arc  discharge  tube  having  structural 
means  located  within  the  envelope  for  raising  the  voltage 
across  the  arc  tube.  The  structural  means  comprises  at  least 
one  partition  extending  across  the  arc  tube  and  having  a 

dimension  which  is  less  than  the  electron  energy  relaxation 
distance  of  the  arc  discharge  tube.  Each  of  the  partitions  has 
at  least  one  aperture  therein  which  constricts  the  arc  within 
the  tube. 



CROSS-REFERENCE  TO RELATED  A P P L I C A T I O N S  

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

in   A t t o r n e y ' s   D o c k e t   N o s .   2 3 . 3 5 3 :   2 4 . 9 3 8 :   2 4 . 9 5 5 :   8 3 - 1 - 0 9 1 :   a n d  

8 4 - 1 - 1 1 7 .   f i l e d   c o n c u r r e n t l y   h e r e w i t h ,   and  a s s i g n e d   to   t h e  

A s s i g n e e   of  t h i s   A p p l i c a t i o n .   bu t   d o e s   n o t   c l a i m   t h e   i n v e n t i o n s  

c l a i m e d   in  such   r e l a t e d   A p p l i c a t i o n s .  

BACKGROUND 

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

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

d r o p   t h e r e a c r o s s .  

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

an  a r c   d i s c h a r g e   t u b e .   For   e x a m p l e ,   in  b a l l a s t l e s s   d i s c h a r g e  

l a m p s   i t   is   d e s i r a b l e   t o   r a i s e   t h e   v o l t a g e   a c r o s s   t h e   l amp  t o  

e q u a l   t h e   l i n e   v o l t a g e   (110   v o l t s   in   t h e   U . S . :   220  v o l t s   i n  

E u r o p e )   in  o r d e r   to   m i n i m i z e   o t h e r   c i r c u i t   l o s s e s .  

In  low  p o w e r ,   i . e .   40W,  m e t a l   h a l i d e   d i s c h a r g e   l a m p s   i t   i s  

d e s i r a b l e   to  o p e r a t e   a t   a b o u t   50  v o l t s   a c r o s s   t h e   l a m p s   t o  

m a i n t a i n   s t a b i l i t y   ( a p p r o x .   5 0 - 6 0   v o l t s   a c r o s s   t h e   b a l l a s t ) .  

T h i s   h i g h e r   v o l t a g e   c a n   be  o b t a i n e d   by  r a i s i n g   t h e   m e r c u r y  

p r e s s u r e .   H o w e v e r ,   t h i s   i n c r e a s e s   t h e   p r o b a b i l i t y   o f  

e x p l o s i o n s .   T h e r e f o r e ,   i t   i s   d e s i r a b l e   to   r a i s e   t h e   v o l t a g e  

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

I t   is  known  in  t h e   a r t   t h a t   t h e   v o l t a g e   a c r o s s   an  a r c  

d i s c h a r g e   t u b e   can   be  i n c r e a s e d   by  v a r y i n g   t h e   o p e r a t i n g  

p a r a m e t e r s   of  t he   d i s c h a r g e   t u b e ,   s u c h   as  t h e   p r e s s u r e ;   t h e  

c u r r e n t ;   t he   c a t h o d e   f a l l :   e t c .   H o w e v e r ,   a l t e r i n g   t h e s e  

p a r a m e t e r s   e f f e c t s   t h e   p e r f o r m a n c e   or  some  o t h e r   a s p e c t   of  t h e  

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

BRIEF  SUMMARY  OF  THE  DISCLOSURE 

I t   i s   t h e r e f o r e ,   an  o b j e c t   of  t h i s   i n v e n t i o n   to  o b v i a t e   t h e  

d i s a d v a n t a g e s   of  t h e   p r i o r   a r t .  



I t   i s   a n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   to   p r o v i d e   an  a r c  

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

T h e s e   o b j e c t s   a r e   a c c o m p l i s h e d ,   i n   one  a s p e c t   of  t h e  

i n v e n t i o n ,   by  t h e   p r o v i s i o n   of  a  low  p r e s s u r e   a r c   d i s c h a r g e  

t u b e   h a v i n g   an  e n v e l o p e   of  e l o n g a t e ,   s u b s t a n t i a l l y   c y l i n d r i c a l  

s h a p e   and   h a v i n g   an  e l e c t r o d e   l o c a t e d   a t   e a c h   end   of  t h e  

e n v e l o p e .   The  e n v e l o p e   e n c l o s e s   an  i n e r t   s t a r t i n g   g a s   and   a  

q u a n t i t y   of   m e r c u r y .   I n c l u d e d   w i t h i n   t h e   e n v e l o p e   a r e  

s t r u c t u r a l   m e a n s   f o r   r a i s i n g   t h e   v o l t a g e   a c r o s s   t h e   a r c   t u b e .  

I n c o r p o r a t i o n   of  t h e   l a s t - m e n t i o n e d   s t r u c t u r a l   m e a n s   a l l o w s  

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

c h a n g i n g   any   of  t h e   o p e r a t i o n a l   p a r a m e t e r s   s u c h   as  t h e  

p r e s s u r e ,   c u r r e n t ,   c a t h o d e   f a l l ,   e t c .  

BRIEF  D E S C R I P T I O N   OF  THE  DRAWINGS 

.  F I G .   1  i s   an  e l e v a t i o n a l   v i e w ,   p a r t l y   b r o k e n  a w a y .   of  a n  

e m b o d i m e n t   of  t h e   i n v e n t i o n .  

F I G .   2  i s   a  p a r t i a l   c r o s s - s e c t i o n a l   v i e w   of  F I G .   1 .  

F I G .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   as  t a k e n   a l o n g   t h e   l i n e  

3-3  in   F I G .   1 .  

F I G .   4  i s   an  e l e v a t i o n a l   v i e w   of  a  p r i o r - a r t   t y p e   a r c  

d i s c h a r g e   t u b e   u s e d   as  a  c o n t r o l   or  r e f e r e n c e   in   t e s t i n g  

e m b o d i m e n t s   of  t h e   i n v e n t i o n .  

F I G .   5  i s   an  e l e v a t i o n a l   v i e w   of  a n o t h e r   e m b o d i m e n t   of  t h e  

i n v e n t i o n :   a n d  

F I G .   6  i s   an  e l e v a t i o n a l   v i e w   of  y e t   a n o t h e r   e m b o d i m e n t   o f  

the   i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

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

t o g e t h e r   w i t h   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 ,   a n d  

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   i s   made  to   t h e   f o l l o w i n g  

d i s c l o s u r e   and  a p p e n d e d   c l a i m s   t a k e n   in   c o n j u n c t i o n   w i t h   t h e  

a b o v e - d e s c r i b e d   d r a w i n g s .  



R e f e r r i n g   now  to  t h e   d r a w i n g s   w i t h   g r e a t e r   p a r t i c u l a r i t y ,  

F I G .   1  s h o w s   an  a r c   d i s c h a r g e   t u b e   10  a c c o r d i n g   to   a  p r e f e r r e d  

e m b o d i m e n t   of  t h e   i n v e n t i o n .   The  a r c   d i s c h a r g e   t u b e   1 0  

i n c l u d e s   an  e n v e l o p e   12  of  s u b s t a n t i a l l y   c y l i n d r i c a l   s h a p e  

w h i c h   i s   g e n e r a l l y   made  of  l i g h t - t r a n s m i t t i n g   s o d a - l i m e ,   l e a d ,  

q u a r t z   or  o t h e r   s u i t a b l e   m a t e r i a l .   An  e l e c t r o d e   14  i s   l o c a t e d  

w i t h i n   e a c h   of  t he   two  a x i a l l y   o p p o s e d   end  p o r t i o n s   12a  of  t h e  

e n v e l o p e .   The  e n v e l o p e   12  e n c l o s e s   an  i o n i z a b l e   m e d i u m  

i n c l u d i n g   a  q u a n t i t y   of  m e r c u r y   and  an  i n e r t   s t a r t i n g   g a s ,  

e . g .   n e o n   a t   a  low  p r e s s u r e   in   t h e   r a n g e   of  a b o u t   0 .5   to  4 

t o r r .   S t r u c t u r a l   means   18  of  q u a r t z ,   g l a s s ,   c e r a m i c   or  o t h e r  

s u i t a b l e   e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   f o r   r a i s i n g   t h e  

v o l t a g e   a c r o s s   t he   a r c   d i s c h a r g e   t u b e   10  a r e   i n c o r p o r a t e d  

w i t h i n   e n v e l o p e   12.  As  shown  in   F I G S .   1-3  s t r u c t u r a l   means   1 8  

c o m p r i s e   a  p l u r a l i t y   of  a x i a l l y   s p a c e d   a p a r t   p a r t i t i o n s   20  e a c h  

h a v i n g   a t   l e a s t   one  a p e r t u r e   22  t h e r e i n .   E a c h   of  t h e  

p a r t i t i o n s   e x t e n d s   a c r o s s   t h e   e n v e l o p e   12  s u b s t a n t i a l l y   n o r m a l  

to   t h e   l o n g i t u d i n a l   a x i s   23  and  h a s   a  t h i c k n e s s   T .  

F o r   b e s t   r e s u l t s   T  has   a  d i m e n s i o n   l e s s   t h a n   t he   e l e c t r o n  

e n e r g y   r e l a x a t i o n   d i s t a n c e   d   of  t h e   d i s c h a r g e   t u b e .   T h e  

e l e c t r o n   e n e r g y   r e l a x a t i o n   d i s t a n c e   is   d e f i n e d   by  t he   e q u a t i o n :  

w h e r e  

PHg  i s   t h e   m e r c u r y   n u m b e r   d e n s i t y   in   t h e   v a p o r  

PR  i s   t h e   r a r e   gas   n u m b e r   d e n s i t y  



Q i n  H g   i s   t h e   t o t a l   i n e l a s t i c   s c a t t e r i n g   c r o s s - s e c t i o n  

f o r   t h e   e l e c t r o n s   by  H g .  

Q i n R   i s   t h e   t o t a l   i n e l a s t i c   s c a t t e r i n g   c r o s s - s e c t i o n  

f o r   t h e   e l e c t r o n s   by  g a s  

OHg  i s   t h e   t o t a l   s c a t t e r i n g   c r o s s - s e c t i o n   f o r   e l e c t r o n s  

by  H g .  

Q   i s   t h e   t o t a l   s c a t t e r i n g   c r o s s - s e c t i o n   f o r   e l e c t r o n s   b y  

g a s .  

E a c h   of  t h e   p a r t i t i o n s   20  c o n t a i n s   a t   l e a s t   one   a p e r t u r e   2 2  

w h i c h   c o n s t r i c t s   t h e   a r c   w i t h i n   t h e   t u b e   and  c a u s e s   an  i n c r e a s e  

in   t h e   v o l t a g e   a c r o s s   t h e   a r c   d i s c h a r g e   t u b e .   A p e r t u r e   2 2  

h a v i n g   a  d i a m e t e r   C  can   be  l o c a t e d   a t   t h e   c e n t e r   of   t h e  

p a r t i t i o n   20  or  e c c e n t r i c a l l y   l o c a t e d   in   t h e   p a r t i t i o n   as  i n  

F IGS .   1 - 3 .   L o c a t i n g   t h e   a p e r t u r e   22  r e m o t e   f r o m   t h e   c e n t e r   o f  

t h e   p a r t i t i o n ,   and  h a v i n g   t h e   a p e r t u r e s   22  of  a d j a c e n t  

p a r t i t i o n s   20  p o s i t i o n e d   in   n o n - a l i g n m e n t   p r o v i d e s   t h e   a d d e d  

a d v a n t a g e   of  i n c r e a s i n g  t h e   e f f e c t i v e   a r c   l e n g t h   of   t h e   t u b e .  

The  maximum  e f f e c t i v e   a r c   l e n g t h   i s   a c h i e v e d   i f   t h e   a p e r t u r e s  

22  a r e   a l s o   l o c a t e d   a l t e r n a t i n g l y   a b o u t   t h e   l o n g i t u d i n a l   a x i s  

of  t h e   a r c   t u b e   and  i f   t h e   a p e r t u r e s   i n t e r s e c t   a  common  p l a n e  

p a s s i n g   t h r o u g h   t h e   l o n g i t u d i n a l   a x i s .  

The  p a r t i t i o n s   20  may  be  s e a l e d   h e r m e t i c a l l y   to   t h e  

i n t e r i o r   s u r f a c e   of  e n v e l o p e   12.   H o w e v e r ,   an  h e r m e t i c   s e a l   i s  

u n n e c e s s a r y   i f   t h e   t o t a l   a r e a   b e t w e e n   t h e   p e r i m e t e r   of  e a c h  

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

t h e   a r e a   of  a p e r t u r e   22.  The  f o r m i n g   of  t he   end  p o r t i o n s   1 2 a  

and  t h e   s e a l i n g   of  t h e   e l e c t r o d e   14  l e a d w i r e s   c a n   be  p e r f o r m e d  

a f t e r   t h e   p a r t i t i o n s   20  a r e   i n s t a l l e d .  



The  v o l t a g e   d e v e l o p e d   by  e a c h   p a r t i t i o n   20  i s   i n v e r s e l y  

p r o p o r t i o n a l   to  t h e   s i z e   of  t h e   a p e r t u r e   22.   An  i n c r e a s e   i n  

v o l t a g e   can   be  a c h i e v e d   when  t h e   r a t i o   of  t h e   i n t e r n a l   d i a m e t e r  

B  of  t h e   e n v e l o p e   12  to   t h e   a p e r t u r e   22  d i a m e t e r   C  is  as  s m a l l  

as  a p p r o x i m a t e l y   1 . 1 : 1 .   For   maximum  v o l t a g e   i n c r e a s e ,   t h e  

a p e r t u r e   22  d i a m e t e r   C  s h o u l d   be  made  s m a l l   e n o u g h   to   a c h i e v e   a  

r a t i o   B:C  of  a p p r o x i m a t e l y   5 0 : 1 .   V o l t a g e   i n c r e a s e s   of  f r o m  

a b o u t   0 . 5   v o l t s   to  a b o u t   20  v o l t s   p e r   p a r t i t i o n   can   be  a c h i e v e d  

d e p e n d i n g   on  t he   r a t i o   B : C .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   more   f u l l y   w i t h  

r e f e r e n c e   to  e x a m p l e s   and  to  t h e   d r a w i n g s   in  F I G S .   1 - 6 .  

F o u r   a r c   d i s c h a r g e   t u b e s   w e r e   c o n s t r u c t e d   f r o m   q u a r t z   a l l  

h a v i n g   an  e n v e l o p e   12  w a l l   t h i c k n e s s   of  a b o u t   1  mm,  a   l e n g t h  

X  e q u a l   to  a b o u t   90  mm  and  an  o u t s i d e   d i a m e t e r   of  a b o u t   25  

mm.  E a c h   a r c   t u b e   c o n t a i n e d   a  f i l l   gas   of  100  p e r c e n t   neon   a t  

a  p r e s s u r e   of  a b o u t   2 . 0   t o r r .  

The   a r c   t u b e   10  of  F IG .   1  was  made  w i t h   s i x   a p e r t u r e d  

q u a r t z   p a r t i t i o n s   20,  e a c h   h a v i n g   a  t h i c k n e s s   T  e q u a l   to  a b o u t  

1  mm.  The  p a r t i t i o n s   20  w e r e   e q u a l l y   s p a c e d   a p a r t   f rom  e a c h  

o t h e r   by  a b o u t   10  mm.  The  d i s t a n c e   f rom  e i t h e r   e l e c t r o d e   14  t o  

an  a d j a c e n t   p a r t i t i o n   20  was  a l s o   a b o u t   10  mm. 

E a c h   of  the   s i x   p a r t i t i o n s   20  had  an  a p e r t u r e   22  d i a m e t e r   C 

of  a b o u t   0 . 5   mm.  T h i s   r e s u l t s   in  a  r a t i o   B:C  of  5 0 : 1 .   T h e  

a p e r t u r e s   22  were   l o c a t e d   a l t e r n a t i n g   a b o u t   t h e   l o n g i t u d i n a l  

a x i s   of   t h e   a r c   t u b e   10.   The  d i s t a n c e   D  f r o m   t h e   l o n g i t u d i n a l  

a s i x   to   t he   m i d p o i n t   of  e a c h   a p e r t u r e   was  a b o u t  2   mm.  T h e  

a p e r t u r e s   a l s o   i n t e r s e c t   a  common  p l a n e   p a s s i n g   t h r o u g h   t h e  

l o n g i t u d i n a l   a x i s   of  t h e   a r c   t u b e   ( e . g . ,   t h e   p l a n e   of  t h e  

d r a w i n g   of  FIG.  1 ) .  

F T G .  4   s h o w s  a   r e f e r e n c e  o r   c o n t r o l   t u b e   10 '   c o n s t r u c t e d  

w i t h o u t   t h e   a p e r t u r e d   p a r t i t i o n s .  



FIG.   5  s h o w s   an  a r c   t u b e   10"  a c c o r d i n g   to  a n o t h e r  

e m b o d i m e n t   of  t h e   i n v e n t i o n   c o n t a i n i n g   two  a p e r t u r e d   q u a r t z  

p a r t i t i o n s   24,   e a c h   h a v i n g   a  t h i c k n e s s   T  e q u a l   to   a b o u t   1  mm. 

The  two  p a r t i t i o n s   w e r e   s p a c e d   a p a r t   f r om  e a c h   o t h e r   by  a b o u t  

25  mm.  The  d i s t a n c e   f r o m   e i t h e r   e l e c t r o d e   14  to   an  a d j a c e n t "  

p a r t i t i o n   24  was  a b o u t   20  mm.  The  two  p a r t i t i o n s   24  had  a n  

a p e r t u r e   26  h a v i n g   a  d i a m e t e r   C  of  a b o u t   2  mm  and  l o c a t e d  

c o a x i a l l y   a t   a b o u t   t h e   m i d p o i n t   of  t h e   p a r t i t i o n .  

F IG .   6  s h o w s   an  a r c   t u b e   101"  made  in  a c c o r d a n c e   w i t h   y e t  

a n o t h e r   i n v e n t i o n   and  h a v i n g   a  s i n g l e   q u a r t z   p a r t i t i o n   2 4  

l o c a t e d   a t   a p p r o x i m a t e l y   t h e   c e n t e r   of  t h e   t u b e .   T h e  

p a r t i t i o n   24  had  a  t h i c k n e s s   T  e q u a l   of  a b o u t   1  mm. 

T h i s   p a r t i t i o n   24,   w h i c h   was  s i m i l a r   to  t h o s e   u s e d   i n  

FIG.   5,  had  an  a p e r t u r e   26  w i t h   a  d i a m e t e r   C  of  a b o u t   2  mm  a n d  

was  l o c a t e d   c o a x i a l l y   a t   a b o u t   t h e   m i d p o i n t   o f  t h e   p a r t i t i o n  

24.   The  p a r t i t i o n   24  of  FIG.   6  was  p o s i t i o n e d   a t   a b o u t   t h e  

c e n t e r   of  t h e   a r c   t u b e   e n v e l o p e   1 2 .  

T a b l e   1  s h o w s   t h e   e l e c t r i c a l   p a r a m e t e r s   o b t a i n e d   f r o m   t h e  

f o u r   a b o v e   m e n t i o n e d   a r c   t u b e s .   Arc  t u b e s   10,  10"  and   1 0 "   w e r e  

made  a c c o r d i n g   to   t h e   i n v e n t i o n   w h i l e   a r c   t u b e   10'  d e n o t e s   t h e  

r e f e r e n c e   c o n t r o l   t u b e .  



A  c o m p a r i s o n   of  a r c   t u b e   10  w i t h   t h e   r e f e r e n c e   a r c   t u b e   1 0  

shows   t h a t   at.  an  a r c   c u r r e n t   of  1 . 0   amp,  t h e   v o l t a g e   a c r o s s   t h e  

a r c   t u b e   h a s   i n c r e a s e d   by  a b o u t   92  p e r c e n t .   T h i s  i s   a  v o l t a g e  

i n c r e a s e   p e r   p a r t i t i o n   o f  6   v o l t s .  

A  c o m p a r i s o n   of  a r c   t u b e s   10"  and  1 0 " '  s h o w s   an  i n c r e a s e   b f  

11  v o l t s   pe r   p a r t i t i o n   at.  an  a r c   c u r r e n t   of  1 . 0   amp  and  a n  

i n c r e a s e   of  8  v o l t s   pe r   p a r t i t i o n   a t   an  a r c   c u r r e n t   of  0 . 5   a m p .  

11.  is  p o s s i b l e   t.o  o b t a i n   l a r g e r   t h a n   11  v o l t s   p e r   p a r t i t i o n  

as  shown   in   T a b l e   I  by  f u r t h e r   r e d u c t i o n   in   t h e   f i l l   g a s  

p r e s s u r e .   As  t h e   p r e s s u r e   is   r e d u c e d ,   t h e   d i s c h a r g e   a t   t h e  

a r e a   a r o u n d   t h e   a p e r t u r e   in  t h e   p a r t i t i o n   b e c o m e s   r e d d i s h   w h i c h  

is  c h a r a c t e r i s t i c   of  neon  e x c i t a t i o n .   T h i s   was  o b s e r v e d   w h e n  

a b o u t   16  v o l t s   was  g e n e r a t e d   a r o u n d   t h e   a p e r t u r e .   For   a p e r t u r e  

d i a m e t e r s   l e s s   t h a n   about .   0.1  mm,  t h e   v o l t a g e   g e n e r a t e d   can   b e  

e v e n   g r e a t e r .  

The   p r e s e n t   i n v e n t i o n   is  not   l i m i t e d   to  u s e   in  a  g l o w  

d i s c h a r g e   of  m e r c u r y - i n e r t   gas   w i t h o u t   a  p h o s p h o r   l a y e r .   F o r  

e x a m p l e ,   use   of  p a r t i t i o n s   a c c o r d i n g   to  t h e   i n v e n t i o n   in  a  1 4 "  

T12  E u r o p e a n   f l u o r e s c e n t   lamp  c o u l d   i n c r e a s e   t h e   v o l t a g e   f r o m  

39  v o l t s   to  100  v o l t s .   T h i s   w o u l d   c a u s e   t h e   v o l t a g e   a c r o s s   t h e  

b a l l a s t   to  d r o p   f rom  180  v o l t s   to   120  v o l t s   and  t h e r e b y   r e d u c e  

t h e   b a l l a s t   l o s s e s   by  35%.  

W h i l e   t h e r e   h a v e   been   shown  w h a t   a r e   a t   p r e s e n t   c o n s i d e r e d  

to  be  p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n ,   i t   w i l l   b e  

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

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

s c o p e   of  t h e   i n v e n t i o n   as  d e f i n e d   by  t h e   a p p e n d e d   c l a i m s .  



1.  A  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   c o m p r i s i n g :  

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

s h a p e ,   s a i d   e n v e l o p e   h a v i n g   two  a x i a l l y   o p p o s e d   end  p o r t i o n s :  

f i r s t   and  s e c o n d   e l e c t r o d e s   e a c h   l o c a t e d   w i t h i n   a  

r e s p e c t i v e   one  of  s a i d   a x i a l l y   o p p o s e d   end  p o r t i o n s :  

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

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

p l a s m a   d i s c h a r g e   when   a  p r e d e t e r m i n e d   v o l t a g e   i s   a p p l i e d   a c r o s s  

s a i d   e l e c t r o d e s :   a n d  

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

t h e   v o l t a g e   a c r o s s   s a i d   a r c   d i s c h a r g e   t u b e .  

2.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   1  w h e r e i n  

s a i d   s t r u c t u r a l   m e a n s   i n c l u d e s   a t   l e a s t   one   p a r t i t i o n   e x t e n d i n g  

a c r o s s   s a i d   e n v e l o p e   and  h a v i n g   a t   l e a s t   one   a p e r t u r e   t h e r e i n .  

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

e l e c t r o n   e n e r g y   r e l a x a t i o n   d i s t a n c e   of  s a i d   d i s c h a r g e   t u b e .  

3.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   2  w h e r e i n  

s a i d   p a r t i t i o n   is   s u b s t a n t i a l l y   n o r m a l   to   t h e   l o n g i t u d i n a l   a x i s  

of  s a i d   e n v e l o p e .  

4.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   2  w h e r e i n  

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

p a r t i t i o n s   a x i a l l y   s p a c e d   a p a r t   w i t h i n   s a i d   e n v e l o p e .  

5.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   4  w h e r e i n  

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

p a r t i t i o n s   has   an  a p e r t u r e   d i a m e t e r ,   and  t h e   r a t i o   of  s a i d  

i n t e r n a l   d i a m e t e r   to   s a i d   a p e r t u r e   d i a m e t e r   i s   w i t h i n   a  r a n g e  

to   p r o v i d e   a  v o l t a g e   i n c r e a s e   of  f r o m   a b o u t   0 . 5   v o l t s   to  a b o u t  

20  v o l t s   pe r   p a r t i t i o n .  



6.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m  4   w h e r e i n  

s a i d   r a t i o   of  s a i d   i n t e r n a l   d i a m e t e r   to   s a i d   a p e r t u r e   d i a m e t e r  

is   w i t h i n   t h e   r a n g e   of  f r o m   a b o u t   1 . 1 : 1   to   5 0 : 1 .  

7.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   4  w h e r e i n  

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

s a i d   p a r t i t i o n s .  

8.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   4  w h e r e i n  

e a c h   of  s a i d   p a r t i t i o n s   i s   f o r m e d   f r o m   an  e l e c t r i c a l l y  

i n s u l a t i n g   m a t e r i a l .  

9.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   8  w h e r e i n  

s a i d   e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   i s   q u a r t z .  

10.   The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   4  w h e r e i n  

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

r e s p e c t i v e   p a r t i t i o n .  

11.   The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   1 0  

w h e r e i n   t h e   s a i d   a p e r t u r e s   of  a d j a c e n t   p a r t i t i o n s   a r e  

p o s i t i o n e d   in  n o n - a l i g n m e n t .  

12.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   11  

w h e r e i n   e a c h   of  s a i d   a p e r t u r e s   i n t e r s e c t   a  common  p l a n e   p a s s i n g  

t h r o u g h   t h e   l o n g i t u d i n a l   a x i s   of  s a i d   a r c   t u b e .  

13.  The  low  p r e s s u r e   a r c   d i s c h a r g e   t u b e   of  C l a i m   12  

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

l o n g i t u d i n a l   a x i s   of  s a i d   a r c   t u b e .  
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