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Deflection  electrode  arrangement  (10)  for  ink  jet 
printer  wherein  charged  ink  droplets  are  deflected  by 
charge  deflection  electrodes  (21,  22)  to  effect  printing,  in- 
cluding  a  tunnel  (20)  for  passage  therethrough  of  air  and 
the  stream  of  ink.  Within  the  tunnel  (20)  are  first  (21)  and 
second  (22)  longitudinally  extending  deflection  electrodes 
in  spaced  apart  confronting  relation  for  effecting  deflec- 
tion  of  the  charged  drops  in  the  ink  stream  passing  there- 
between.  Electrically  conductive  continuations  (26,  27) 
of  at  least  one  (22)  of  the  deflection  electrodes  extend 
towards  the  other  electrode  (21)  and  along  the  interior  of 
the  tunnel  (20)  so  that  during  start  up  and  shut  down  of 
the  ink  stream,  misdirection  of  drops  from  the  intended 
stream  direction  which  would  normally  tend  to  impact  the 
sidewall  of  the  tunnel  (20)  will  strike  the  electrically  con- 
ductive  continuations  (26,  27)  of  the  deflection  electrode 
(22)  thereby  accommodating  ink  drop  contamination  of 
the  tunnel  interior. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  a s p i r a t e d   i n k   j e t   p r i n t e r ,  

and  more   p a r t i c u l a r l y   r e l a t e s   to  a  d e f l e c t i o n   e l e c t r o d e   a r r a n g e -  
men t   f o r   an  a s p i r a t e d   i n k   j e t   p r i n t e r .  

In  U.  S.  p a t e n t   4 , 0 9 7 , 8 7 2 ,   i s s u e d   on  J u n e   27,   1978  i s   d e s c r i b e d  

an  a x i a l   i n k   d r o p l e t   a s p i r a t o r   f o r   an  i n k   j e t   p r i n t e r .   T h e  

p u r p o s e   of  an  a s p i r a t o r   in  an  i n k   j e t   p r i n t e r   i s   to   i n h i b i t   i f  

n o t   a l t o g e t h e r   c a n c e l   t h e   e f f e c t s   of   a e r o d y n a m i c   i n t e r a c t i o n   o n  
t h e   d r o p   ( in   a  c o n t i n u o u s   t y p e   or   S w e e t   t y p e   i n k   j e t   p r i n t e r )   s o  
t h a t   c o m p l e x   d r o p   i n t e r a c t i o n   a l g o r i t h m s   a r e   u n n e c e s s a r y   w h e n  

p r i n t i n g .   In  an  a s p i r a t e d   p r i n t e r ,   t h e   a s p i r a t o r   t u n n e l   w h i c h   i s  

p o s i t i o n e d   d o w n s t r e a m   of   t h e   i n k   e m i t t i n g   n o z z l e ,   may  b e c o m e  

c o a t e d   w i t h  e l e c t r i c a l l y   c o n d u c t i v e   i n k   as  a  r e s u l t   of   i nk   p a r -  
t i c l e s   b e i n g   m i s d i r e c t e d   upon  i n k   s t r e a m   s t a r t   up  and  s h u t   d o w n .  

The  e l e c t r i c   d e f l e c t i o n   f i e l d   g e o m e t r y   i s   a l t e r e d   by  t h i s   m i s d i -  

r e c t i o n   and  c o a t i n g ,   p r i n t e d   d r o p   t r a j e c t o r i e s   a r e   t h e r e b y   c h a n -  

ged ,   and  t h e   r e s u l t i n g   p r i n t e d   c h a r a c t e r s   a r e   d i s t o r t e d .   A c c o r -  

d i n g l y ,   i t   i s   d e s i r a b l e   to   i n c o r p o r a t e   some  m e a n s   to   m a i n t a i n  

p r i n t   q u a l i t y   e v e n   in   t h e   p r e s e n c e   of   i n k   " s p l a t t e r " .  

Thus  i t   i s   a  p r i n c i p l e   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   m e a n s   f o r   m a i n t a i n i n g   p r i n t   q u a l i t y   in   an  a s p i r a t e d   i n k  

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

up  and  s h u t   d o w n .  

The  m e a n s   f o r   a c c o m p l i s h i n g   t h i s   d e s c r i b e d   h e r e i n   i s   b a s e d   on  a n  

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

c o n d u c t i v e   and  i nk   a b s o r b i n g   c h a r a c t e r i s t i c s .   The  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 ,   i n c l u d e s   m e a n s   d e f i n i n g   a  t u n n e l  

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

s e c o n d   l o n g i t u d i n a l l y   e x t e n d i n g   d e f l e c t i o n   e l e c t r o d e s   in   s p a c e d  

a p a r t   c o n f r o n t i n g   r e l a t i o n   in   t h e   t u n n e l   f o r   e f f e c t i n g   d e f l e c -  

t i o n   of   c h a r g e d   d r o p s   in   t h e   i n k   s t r e a m   p a s s i n g   t h e r e b e t w e e n ,  

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

t i o n s   of   a t   l e a s t   one  of   t h e   d e f l e c t i o n   e l e c t r o d e s   e x t e n d i n g  

t o w a r d   t h e   o t h e r   e l e c t r o d e   and  a l o n g   t h e   i n t e r i o r   of   t h e   t u n n e l  



2 
so  t h a t   d u r i n g   s t a r t   up  and  s h u t   down  of  t h e   i n k   s t r e a m ,   m i s d i -  

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

i m p a c t   t h e   s i d e w a l l   of  t h e   t u n n e l   w i l l   s t r i k e   t h e   e l e c t r i c a l l y  

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

of  t h e   t u n n e l   i n t e r i o r .  

O t h e r   o b j e c t s   and  a  more   c o m p l e t e   u n d e r s t a n d i n g   of   t h e   i n v e n t i o n  

may  be  had   by  r e f e r r i n g   to  t h e   f o l l o w i n g   s p e c i f i c a t i o n   t a k e n  

in  c o n j u n c t i o n   w i t h   t h e   f o l l o w i n g   d r a w i n g s .  

F i g .   1  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w   in   s i d e   e l e v a t i o n   of   a n  

i n k   j e t   a s p i r a t o r   h e a d   a s s e m b l y   i n c l u d i n g   a  d e f l e c t i o n   e l e c t r o -  

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

t i o n  ;  

F i g .   2  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of   t h e   t u n n e l   p o r t i o n  

of   t h e   a s p i r a t o r   a s s e m b l y   i l l u s t r a t e d   in   F i g .   1  and  i l l u s t r a -  

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

F i g .   3  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e   33  o f  

F i g .   2 .  

T u r n i n g   now  to   t h e   d r a w i n g s   and  e s p e c i a l l y   F i g .   1  t h e r e o f ,   a n  

a s p i r a t o r   a s s e m b l y   10  of   a  c o n t i n u o u s   t y p e   ( S w e e t   t y p e )   i n k   j e t  

p r i n t e r   i s   i l l u s t r a t e d   t h e r e i n .   As  i s   c o n v e n t i o n a l ,   t h e   p r i n t e r  

i n c l u d e s   a  p r i n t h e a d   11  h a v i n g   an  o u t l e t   n o z z l e   12  to   w h i c h   i n k  

i s   a p p l i e d   u n d e r   p r e s s u r e   so  as  to   p r o d u c e   a  s t r e a m   of   i n k   f r o m  

t h e   n o z z l e   12.  W i t h i n   t h e   p r i n t h e a d   i s   m e a n s   ( n o t   shown)   t o  

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

p e r t u r b a t e s  t h e   s t r e a m   e j e c t e d   f rom  t h e   n o z z l e   c a u s i n g   t h e  

s t r e a m   to  b r e a k   up  i n t o   d r o p s   w h i c h   r e c e i v e   a  c h a r g e   f r o m   a  

c h a r g e   r i n g   or   e l e c t r o d e   13.  The  i n k   s t r e a m   t h e n   p a s s e s   b e t w e e n  

d e f l e c t i o n   e l e c t r o d e s   21  and  22,  in   t h e   p r e s e n t   i n s t a n c e   m o u n -  

t e d   i n t e r i o r l y   of  a  t u n n e l   20.  D e p e n d i n g   u p o n   t h e   c h a r g e   p l a c e d  

on  t h e   i n k   d r o p s   by  t h e   c h a r g e   e l e c t r o d e   13,  t h e   c h a r g e d   d r o -  

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

b e t w e e n   t h e   d e f l e c t i o n   e l e c t r o d e s   21  and  22  to   e f f e c t   t h e   p r i n -  

t i n g   of  i n d i c i a   or   t h e   l i k e   on  a  p r i n t   r e c e i v i n g   m e d i u m   30.  T h e  



a s p i r a t o r   a s s e m b l y   10  i n c l u d e s   a  h o u s i n g   14  h a v i n g   a  c a v i t y   15 

t h e r e i n   w h i c h   c o o p e r a t e s   w i t h  a   c o r e   or   b o d y   p o r t i o n   16  w h i c h  

c a r r i e s   t h e   t u n n e l   20  and  d e f l e c t i o n   e l e c t r o d e s   21  and  22.  As  

i l l u s t r a t e d ,   t h e   b o d y   p o r t i o n   h a s   an  e n l a r g e d   p o r t i o n  1 6 a   a n d  

a  r e d u c e d   p o r t i o n   16b ,   t h e   r e d u c e d   p o r t i o n   f o r m i n g   in   c o n j u c t i o n  
w i t h   t h e   c a v i t y   15  a  s e t t l i n g   c h a m b e r   17  f o r   r e c e i v i n g   a  s u p p l y  
of   a i r   t h r o u g h  a   t u b e   18  w h i c h   p a s s e s   t h r o u g h   t h e   h o u s i n g   1 4 .  

A  b l o w e r   ( n o t   shown)   p r o v i d e s   a  s u p p l y   of  a i r   to   t h e   s e t t l i n g  
c h a m b e r   17  to   e f f e c t   a i r   f l o w  e n t r y   i n t o   t h e   t u n n e l   20  c o l i n e a r -  

ly   w i t h   t h e   s t r e a m   of   i n k   d r o p l e t s ,   and  a t   a p p r o x i m a t e l y   t h e   s a m e  

v e l o c i t y .   A  g u t t e r   19,  a s   i s   c o n v e n t i o n a l   in  c o n t i n u o u s   i n k  

s t r e a m   i n k  j e t   p r i n t e r s ,   i s   u t i l i z e d   to   c a t c h   i nk   d r o p s   n o t   b e i n g  
u t i l i z e d   f o r   p r i n t i n g   and  r e t u r n   t h e   i n k   to   t h e   i n k   s u p p l y  

s y s t e m .  

R e f e r r i n g   n o w  t o   F i g s .   1  a n d   2,  t h e   t u n n e l   20  i n c l u d i n g   t h e   u p p e r  
d e f l e c t i o n   e l e c t r o d e   21  and  l o w e r   d e f l e c t i o n   e l e c t r o d e   22  c o n v e n -  

t i o n a l l y   w o u l d   h a v e   t h e   s i d e w a l l   or   w a l l s   t h e r e o f   23,   24,   c o m p o -  
sed   of   a  c e r a m i c   or   o t h e r   i n s u l a t i v e   m a t e r i a l   w h i c h   u p o n   s t a r t   u p  
and  s h u t   down  of   t h e   i n k   s t r e a m   o f t   t i m e s   w i l l   b e c o m e   c o n t a m i n a -  

t e d ,   e s p e c i a l l y   in   t h e   a r e a   of   t h e   d o t t e d   l i n e s   d e s i g n a t e d   2 5 ,  

by  s t r a y   i n k   c o n t a m i n a t i o n .   T h i s   k i n d   of  c o n t a m i n a t i o n   r e s u l t s  

in   d i s t o r t i o n   of  t h e   e l e c t r i c   f i e l d   i n t e r m e d i a t e   t h e   d e f l e c t i o n  

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

I n  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   e l e c t r i c a l l y   c o n d u c t i v e  

c o n t i n u a t i o n s   26  and  27,   ( s e e   F i g .   3)  of  a t   l e a s t   one  of  t h e  

d e f l e c t i o n   e l e c t r o d e s ,   in   t h e   p r e s e n t   i n s t a n c e   t h e   d e f l e c t i o n  

e l e c t r o d e   22,  e x t e n d s   t o w a r d   t h e   o t h e r   or   c o n f r o n t i n g   e l e c t r o d e  

21  and  a l o n g   t h e   i n t e r i o r   of  t h e   t u n n e l   20  so  t h a t   d u r i n g   s t a r t  

up  and  s h u t   down  of  t h e   i n k   s t r e a m ,   m i s d i r e c t i o n   f rom  t h e  

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

s i d e w a l l   of   t h e   t u n n e l ,   w i l l   i n s t e a d   s t r i k e   t h e   e l e c t r i c a l l y  

c o n d u c t i v e   c o n t i n u a t i o n s   26  and  27  t h e r e b y   i n h i b i t i n g   i nk   d r o p  

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

w o u l d   c a u s e   f i e l d   d i s t o r t i o n .   T h e   e l e c t r i c a l l y   c o n d u c t i v e  

c o n t i n u a t i o n s   26  and  27  may  be  c o m p o s e d   of  t h e   same  m a t e r i a l   a s  

t h e   d e f l e c t i o n   e l e c t r o d e s   22,   f o r   e x a m p l e   of  an  i nk   a b s o r b i n g  

m a t e r i a l   s u c h   as  p o r o u s   s t a i n l e s s   s t e e l .   A l t e r n a t i v e l y ,   t h e  



e l e c t r i c a l   c o n t i n u a t i o n s   may  be  f o r m e d   of   an  e l e c t r i c a l l y   c o n -  

d u c t i v e   t h i n   f i l m ,   s u c h   a s   a  p a i n t   or   d e p o s i t e d   u p o n   t h e   s i d e  

w a l l   as   a t   26  and  27  and  in   c o n t a c t   w i t h  t h e   p o r o u s   o r   i n k  

a b s o r b i n g   d e f l e c t i o n   e l e c t r o d e   2 2 .  

As  i l l u s t r a t e d   b e s t   in   F i g .   2,  t h e   t u n n e l   s h a p e   i s   s u c h   t h a t   a  

c r o s s   s e c t i o n   t h r o u g h  a n y   p o r t i o n   of   t h e   t u n n e l   20  ( p e r p e n d i c u -  

l a r   to  t h e   c e n t r a l   a x i s   of   t h e   t u n n e l )   r e s u l t s   in   a  s u b s t a n -  

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

m a i n t a i n   u n i f o r m i t h   of   a i r   v e l o c i t y .   I n a s m u c h   as  t h e   i n k   d r o p s  

a r e   d e f l e c t e d   in   a  v e r t i c a l   p l a n e   ( in   t h e   p r e s e n t   i n s t a n c e )   t h e  

o u t l e t   20b  of   t h e   t u n n e l   h a s   a  g r e a t e r   v e r t i c a l   e x t e n t   t h a n  

d o e s  t h e   i n l e t   20a ,   t h e   h e i g h t   of  t h e   t u n n e l   g r a d u a l l y   i n c r e a -  

s i n g   ( i n l e t   to   o u t l e t )   in   l o n g i t u d i n a l   c r o s s   s e c t i o n   ( s e e   F i g .  

1)  so  as   to   d i v e r g e   f r o m   t h e   i n l e t   to   t h e   o u t l e t .   A c c o r d i n g l y ,  
t h e   e l e c t r i c a l   c o n d u c t i v e   c o n t i n u a t i o n s   26  and  27  a r e   p r e f e r a b l y  

a l s o  m a d e   d i v e r g i n g   f rom  t h e   i n l e t   to   t h e   o u t l e t   so  t h a t   t h e  

s p a c e   b e t w e e n   t h e   u p p e r   or   v e r t i c a l   t e r m i n a l   e d g e   2 6 a ,   27a  o f  

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

t i o n   e l e c t r o d e   21  i s   u n i f o r m   a c r o s s   t h e   l o n g i t u d i n a l   s e c t i o n .  

I t   s h o u l d   be  r e c o g n i z e d   ( s e e   F i g .   3)  t h a t   a  c r o s s   s e c t i o n   t a k e n  

a l o n g   a n y  p a r t   of   t h e   t u n n e l   ( once   a g a i n   p e r p e n d i c u l a r   to   t h e  

c e n t r a l   a x i s   of   t h e   t u n n e l   20,  and  a g a i n   c o n s i d e r i n g   t h e   p r e f e r -  

r e d   e m b o d i m e n t )   w i l l   g i v e   t h e   l o w e r   c h a n n e l   a  s u b s t a n t i a l l y   U -  

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

In  o p e r a t i o n ,   u p o n   s t a r t   up  or   s h u t   down  of   t h e   p r i n t e r ,   s t r a y  

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

t i o n s   26  and  27,   and  i f   t h e y   a r e   c o m p o s e d   of   t h e   same  m a t e r i a l  

as  t h e   l o w e r   e l e c t r o d e ,   f o r   e x a m p l e   a  p o r o u s   s t a i n l e s s   s t e e l ,  

t h a t   w i l l   t e n d   to   a b s o r b   t h e   i n k .   M o r e o v e r ,   e v e n   i f   t h e   i n k  

d r y s   on  t h e   e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n ,   s u c h   as   i f   t h e  

e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s   a r e   p a i n t e d   or   d e p o s i t e d ,  

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

t h e   u p p e r   e l e c t r o d e   21  and  t h e   l o w e r   e l e c t r o d e   22  and  e l e c t r i -  

c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s   26,   27  w i l l   r e m a i n   s u b s t a n t i a l l y  

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

r e s u l t i n g   in  l o w e r   m a i n t e n a n c e   t i m e   (down  t i m e   o f   t h e   m a c h i n e )  



and  p e r m i t t i n g   of  l o n g e r   d i s t o r t i o n   f r e e   p r i n t i n g ,  

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

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

d i s c l o s u r e   h a s   b e e n   made  o n l y  b y  w a y   e x a m p l e   and  t h a t   n u m e r o u s  

c h a n g e s   in  t h e   d e t a i l s   of   c o n s t r u c t i o n   and  t h e  c o m b i n a t i o n   a n d  

a r r a n g e m e n t   of  p a r t s   m a y  b e   made  w i t h o u t   d e p a r t i n g   f r o m   t h e  

s p i r i t   and  s c o p e  o f   t h e   i n v e n t i o n   a s   h e r e i n a f t e r   c l a i m e d .  



1.  D e f l e c t i o n   e l e c t r o d e   a r r a n g e m e n t   ( 1 0 )  f o r   an  a s p i r a t e d ,  

i n k .  j e . t   p r i n t e r   w h e r e i n   c h a r g e d   i n k   d r o p s   a r e   d e f l e c t e d   b y  

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

m e a n s   d e f i n i n g   a  t u n n e l   (20)  f o r   p a s s a g e   t h e r e t h r o u g h  o f  

a i r   and  s a i d   s t r e a m   of  i n k ,   and  f i r s t   (21)  and  s e c o n d   ( 2 2 )  

l o n g i t u d i n a l l y   e x t e n d i n g   d e f e c t i o n   e l e c t r o d e s   in  s p a c e d  

a p a r t   c o n f r o n t i n g   r e l a t i o n   in   s a i d   t u n n e l   (20)  f o r   e f f e c -  

t i n g   d e f l e c t i o n   of   c h a r g e d   d r o p s   in   s a i d   i n k   s t r e a m   p a s s i n g  

t h e r e b e t w e e n  ;   s a i d   a r r a n g e m e n t   b e i n g   c h a r a c t e r i z e d   in   t h a t  

i t   c o m p r i s e s  :  

-  e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s   26,  27  of   a t  

l e a s t   one  of  s a i d   d e f l e c t i o n   e l e c t r o d e s   (22)  e x t e n d i n g  

t o w a r d   s a i d   o t h e r   e l e c t r o d e   (21)  and  a l o n g   t h e   i n t e r i o r   o f  

s a i d   t u n n e l   (20)  so  t h a t   d u r i n g   s t a r t   up  and  s h u t   down  o f  

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

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

n e l   w i l l   s t r i k e   s a i d   e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s  

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

i n t e r i o r .  

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

n u a t i o n s   (26 ,   27)  and  s a i d   one   e l e c t r o d e   (22)  f o r m   a  d e -  

f l e c t i o n   e l e c t r o d e   s u b s t a n t i a l l y   U - s h a p e d   in   c r o s s   s e c t i o n .  

3.  A r r a n g e m e n t   in   a c c o r d a n c e   w i t h   C l a i m   2  w h e r e i n   s a i d   U - s h a -  

ped   e l e c t r o d e   (22)  i s   t h e   l o w e r   e l e c t r o d e .  

4.  A r r a n g e m e n t   in   a c c o r d a n c e   w i t h   C l a i m s   1,  2  or   3  w h e r e i n  

s a i d   e l e c t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s  2 6 ,   27)  a r e  

f o r m e d   of   an  i n k   a b s o r b i n g   m a t e r i a l .  

5.  A r r a n g e m e n t   in   a c c o r d a n c e   w i t h .  a n y   one  of   C l a i m s   1  to   4 

w h e r e i n   s a i d   t u n n e l   (20)  h a s   s u b s t a n t i a l l y   t h e   same  c r o s s  

s e c t i o n a l   a r e a   t h r o u g h o u t   i t s   l o n g i t u d i n a l   e x t e n t ,   s a i d  

t u n n e l   (20)  d i v e r g i n g   in  l o n g i t u d i n a l   s e c t i o n ,   s a i d   e l e c -  

t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s   (26 ,   27)  a l s o   d i v e r g i n g  

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



s a i d  t u n n e l   ( 2 0 ) .  

6.  A r r a n g e m e n t   in   a c c o r d a n c e   w i t h  C l a i m   5  w h e r e i n   s a i d   e l e c -  

t r i c a l l y   c o n d u c t i v e   c o n t i n u a t i o n s   (26 ,   27)  h a v e   a  t e r m i n a l  

e d g e   26a ,   27a  s u b s t a n t i a l l y   u n i f o r m l y   s p a c e d   f r o m   s a i d  

c o n f r o n t i n g   d e f l e c t i o n   e l e c t r o d e   (21)  a l o n g   t h e   l e n g t h   o f  

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