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©  Deionization  cell  for  the  extinction  of  the  electric  arc. 

The  present  invention  relates  to  a  deionization  cell  for 
the  extinction  of  the  electric  arc,  particularly  suitable  for 
automatic  magneto-thermal  switches.  In  the  cell  itself  special 
elements  are  provided  for  the  subdivision  of the  arc  and  they 
are  constituted  by  conductive  bodies  delimitated  by  a 
continuous  convex  curved  surface  (preferably  spherical)  and 
distributed  and  spaced  so  that  the  partial  arcs  which  are 
generated  tend  to  focus  automatically  between  the  nearest 
points  of  the  curved  facing  surfaces.  The  mentioned  spheres 
may  be  distributed  within  the  entire  space  contained  by  the 
conductive  fork  which  generates  the  arc  expansion. 



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   a  d e i o n i z a t i o n   c e l l   f o r  

t h e   e x t i n c t i o n   of  an  e l e c t r i c  a r c ,   p a r t i c u l a r l y   i n   t h e   c a s e  

of  s w i t c h e s   h a v i n g   an  a r c   v o l t a g e   s o m e w h a t   h i g h  w i t h   r e -  

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

to  o p e r a t e .  

The  known  d e i o n i z a t i o n   c e l l s   a r e   n o r m a l l y   b a s e d   on  t h e  

p r i n c i p l e   of  s u b d i v i d i n g   t he   e l e c t r i c  a r c   in   a  c e r t a i n   num 

b e r   of  p a r t i a l   a r c s ,   e ach   h a v i n g   t h e   m i n i m a l   s e l f - s u p p o r t -  

i n g   v o l t a g e ,   m a i n l y   d e t e r m i n e d   by  t h e   k i n d   of  m a t e r i a l   o r  

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

a r c   e l e c t r o d e s .  

In  i t s   u s u a l   s t r u c t u r e ,   t he   known  d e i o n i z a t i o n   c e l l   i n -  

c l u d e s   a  f o r k   f o r m e d   by  two  jaws  made  of  c o n d u c t i v e   a n d  

m a g n e t i z a b l e   m a t e r i a l ,   t h e s e   jaws  b e i n g   i n s u l a t e d   f r o m  

e a c h   o t h e r   and  s p r e a d   a p a r t   s t a r t i n g   f rom  t he   e n t r a n c e  

p o i n t ,   a p p r o x i m a t e l y   in   t he   a r e a   w h e r e   t h e   a r c   i s   f o r m i n g ,  

such   as  t h e   o p e n i n g   a r e a   of  t h e   s w i t c h - c o n t a c t s   ( w h e r e   t h e  

a r c   moves  w h i l e   s t r e t c h i n g )   and  by  a  s e r i e s   of  c o n d u c t i v e  

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



way  as  to  cu t   t h e   i m p e n d i n g   a r c .  

Bo th   t he   f o r k   and  t h e   l a m e l l a e   a r e   s u r r o n d e d   by  two  p a -  

r a l l e l   w a l l s   of  i n s u l a t i n g   m a t e r i a l   so  t h a t   t h e   a r c ,   w h e n  

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

two  jaws  of  t h e   f o r k ,   s t r e t c h i n g   and  c o o l i n g   i t s e l f   a n d  

f i n a l l y   c o l l i d i n g   w i t h   t h e   l a m e l l a e ,   w h i c h   c u t   i t   i n t o  

p a r t i a l ,   more  q u i c k l y   e s t i n g u i s h a b l e   a r c s .  

The  l a m e l l a e   a r e   g e n e r a l l y   p a r a l l e l   o r  s l i g h t l y   s p r e a d  

a p a r t   and  a r e   i r o n   made  or  i r o n   s u r f a c e - t r e a t e d ,   f o r   i n -  

s t a n c e   c o p p e r - c o v e r e d   or  n i c k e l - c o v e r e d   i r o n .  

A l t h o u g h   the   l a m e l l a e   a r e   d i s t r i b u t e d   b e t w e e n   t h e   s p r e a d  

e n d s   of  the   f o r k   so  t h a t   t h e y   a t t r a c t   t h e   s t r e t c h e d   a r c  

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

t h e   i n c o m i n g   a r c ,   in   o r d e r   to  f a c i l i t a t e   t h e   f o r m a t i o n   o f  

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

t h e   a rc   i t s e l f ,   n o t   a l w a y s   a r e   t h e y   a b l e   to   c r e a t e   an  e n -  

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

In   f a c t   d a m a g i n g   p h e n o m e n a   may  a r i s e   w h i c h   h e l p   t he   a r c  

p e r s i s t a n c e   or  p r o t r a c t   t h e   e x t i n c t i o n   t i m e .  

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

p l a t e s   and  t h e i r   e d g e s   may  r e t a i n   some  i n d e n t a t i o n s   o r  

e v e n   p i n s ,   among  w h i c h   t h e   e l e c t r i c   a r c   t e n d s   to  s t a b i l i z e .  

T h i s   s t a b i l i z a t i o n   may  be  g e n e r a t e d   i n   c o r r e s p o n d a n c e  

b o t h   of  the   i n c o m i n g   and  of  t h e   o u t c o m i n g   e d g e s   of  t h e  

p a r t i a l   a r c .  



Such  t e n d e n c y   of  t h e   p a r t i a l   a r c   to   s t a b i l i z e   a t   t h e   e d -  

ges  of  t h e   l a m e l l a e   i s   f a c i l i t a t e d   by  t h e   f a c t   t h a t   t h e  

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

t h e s e   l a m e l l a e ,   o f f e r   an  u n s t a b l e   p o s i t i o n   to  t h e   p a r t i a l  

a r c   so  t h a t   t h e   a r c   i t s e l f   t e n d s   to  s l i d e   o v e r   t h e s e   s u r -  

f a c e s   m o v i n g   t o w a r d   t h e   m e n t i o n e d   e d g e s .   S o m e t i m e s   t h e y  

r e a c h   a  s t a b i l i t y   on  t h e s e   e d g e s   w h i c h   h e l d s   on  to   t h e  

t h r u s t   of  t h e   m a g n e t i c   f o r c e s   and  d e l a y s   t he   a r c   e x t i n c -  

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

to  be  p r o t e c t e d .  

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

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

i n g   b e t w e e n   t h e   o u t e r   ends   of  t h e   f o r k   jaws,   so  t h a t   t h e  

e l e c t r i c   a r c   r e a c h e s   t he   p l a t e s   s t r e t c h e d   and  c o o l e d .  

Such  an  a r r a n g e m e n t ,   h o w e v e r ,   i s   n o t   s a t i s f a c t o r y   as  t h e  

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

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

e l i m i n a t i o n   o f  t h e   above   s a i d   p h e n o m e n a .   O p e r a t i o n   t i m e s  

a re   e x t e n d e d   to   d a n g e r o u s   v a l u e s   u n d e r   c o n d i t i o n s   of  h i g h  

s h o r t - c i r c u i t   p o w e r .  

The  p r e s e n t   i n v e n t i o n   p r o p o s e s   a  new  s t r u c t u r e   f o r   t h e  

e l e m e n t s ,   d e s i g n e d   to  s u b d i v i d e   t h e   e l e c t r i c   a r c   and  a  

new  d i s t r i b u t i o n   of  t he   same  e l e m e n t s ,   in   o r d e r   to   e l i m i n -  

a t e   the   a b o v e   r e g r e t t a b l e   d i s a d v a n t a g e s .  

The  a d v a n t a g e s   of  t h e   p r o p o s e d   new  s y s t e m   w i l l   be  e x p l a i n -  

ed  h e r e u p o n   by  p r e s e n t i n g   the   v a r i o u s   c h a r a c t e r i s t i c s   o f  



t h e   i n v e n t i o n   i t s e l f .  

In  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 ,   t h e   d e i o n i z a t i o n   c e l l ,  

w h i c h   u t i l i z e s   a  f o r k   w i t h   s p r e a d   j aws ,   i s   c h a r a c t e r i z e d  

by  t he   f a c t   t h a t   t he   e l e m e n t s   d e s i g n e d   to   s u b d i v i d e   t h e  

a r c  -   n a m e l y ,   t h e   " a r c   e l e c t r o d e s "  -   a re   made  of  c o n d u c t i v e  

m a t e r i a l   and  d e l i m i t a t e d   by  a  c o n v e x   c u r v e d   s u r f a c e  -   c o n -  

t i n u o u s   i n   s h a p e ,   t h a t   i s   w i t h o u t   s o l u t i o n   of  c o n t i n u i t y  -  

so  t h a t   t h e   p a r t i a l   e l e c t r i c   a r c ,   w h i c h   f o r m s   b e t w e e n  

c o u p l e s   of  c l o s e   e l e m e n t s ,   t e n d s   to   f o c u s   a u t o m a t i c a l l y  

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

T h i s   f i r s t   c h a r a c t e r i s t i c   a l l o w s   t h e   c o n t r o l   of   t h e   s t a b i -  

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

of  t he   p a r t i a l   a r c   v o l t a g e s .   T h i s   s t a b i l i t y   of  t h e   p a r t i a l  

a r c   b e t w e e n   two  f a c i n g   c o n v e x   s u r f a c e s   in   b e n e f i c i a l   i n   r e  

l a t i o n   to   t h e   a rc   c o n t r o l ,   p a r t i c u l a r l y   w i t h   r e f e r e n c e   t o  

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

to  t h e   f o r c e s   of  t h e   m a g n e t i c   f i e l d s   g e n e r a t e d   by  t h e   s a m e  

a r c .   T h e r e f o r e   t h e   b e s t   c o n d i t i o n s   f o r   t h e   c o o l i n g   and  t h e  

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

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

e l e m e n t s   a r e   made  up  of  s p h e r e s ,   whose   p r o d u c t i o n   i n   h i g h  

s e r i e s ,   at   low  c o s t   and  w i t h   p e r f e c t l y   s m o o t h e d   s u r f a c e s ,  

i s   t e c h n o l o g i c a l l y   w e l l   k n o w n .   In   an  a l t e r n a t i v e ,   c h a r -  

a c t e r i s t i c   s o l u t i o n ,   t h e s e   c o n v e x   c u r v e d   e l e m e n t s   a r e   e l -  

l i p s o i d a l   or   o v a l   i n   s h a p e .  



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

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

j aws   of  t h e   f o r k   i n   such   a  way  as  to   o c c u p y   t o t a l l y   o r  

p a r t i a l l y   t h i s   s p a c e .   In  p a r t i c u l a r   i t   i s   p o s s i b l e   to   a r -  

r a n g e   t h e s e   e l e m e n t s   much  c l o s e r   to   t h e   a r e a   w h e r e   t h e   a r c  

i s   f o r m i n g   t h a n   by  u s i n g   t h e   i r o n   l a m e l l a e .   Such   an  a r -  

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

d i v i s i o n   and  o f f e r s   an  i m m e d i a t e   and  p r o g r e s s i v e   s u b d i v i -  

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

m i t t i n g   a  h i g h e r   q u i c k n e s s   when  t h e   s w i t c h   i s   p r o v i d e d   w i t h  

t h e s e   e l e m e n t s .  

Such   e l e m e n t s ,   on  t he   o t h e r   h a n d ,   c an   be  made  up  of  f e r r o u s  

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

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

p h e n o m e n a ,   s h o u l d   t h e   a rc   come  o u t   of  t h e   d e i o n i z a t i o n c e l l .  

The  f e r r o u s   m a t e r i a l   can  be  s p e c i a l l y   t r e a t e d   on  t h e   s u r -  

f a c e   f o r   p r o d u c t i o n   r e a s o n s   and  i n   o r d e r   to  i n c r e a s e   t h e  

a r c   s t a b i l i t y   or  to  i n c r e a s e   t h e   c a t h o d i c   v o l t a g e .   Use  o f  

n o n - f e r r o u s   m e t a l l i c   m a t e r i a l   can   a l s o   be  c o n t e m p l a t e d   a n d  

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

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

to   t h e   d e i o n i z a t i o n   c e l l   i t s e l f .  

A c c o r d i n g   to   a n o t h e r   c h a r a c t e r i s t i c   f o r m   of  t h e   i n v e n t i o n ,  

t h e   e l e m e n t s   can   be  made  up  of  g r a p h i t e   t h u s   a c q u i r i n g   r e -  

m a r k a b l e   a d v a n t a g e s .   The  g r a p h i t e ,   as  a  m a t t e r   of  f a c t ,   i s  

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



to   t h e   d e s t r u c t i v e   a r c   a c t i o n ,   p r a c t i c a l l y   immune  f r o m  

wear   and  t e a r .   I t   i s   n o t   s u b j e c t e d   to   t h e   f o r m a t i o n   o f  

c r a t e r s   or  to   f u s i o n   p h e n o m e n a   and  p o s s e s s e s   a  h i g h  s p e c i f i c  

h e a t   w h i c h   r e m a r k a b l y   c o n t r i b u t e s   to   t h e   a r c   c o o l i n g .   I t  

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

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

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

e r .  

The  o b j e c t   of  t h e   i n v e n t i o n ,  s i m p l y - a s   a  non  l i m i t a t i v e  

e x a m p l e ,   i s   shown  i n   t h e   e n c l o s e d   d r a w i n g s   w h e r e :  

f i g u r e   1  shows   t h e   d e i o n i z a t i o n   c e l l   i n   a  f i r s t   p o s -  

s i b l e   s o l u t i o n ;  

f i g u r e   2  i s   a  s e c t i o n   a c c o r d i n g   to   t h e   d o t t e d   l i n e  

AA  of  f i g u r e   1 ;  

f i g u r e   3  i s   a  p l a n   d r a w i n g   of   one  of  t he   c o n t a i n m e n t  

i n s u l a t e d   w a l l   of  t h e   d e i o n i z a t i o n   c e l l ;  

f i g u r e   4  p r e s e n t s   a  d i f f e r e n t ,   p r e f e r r e d   s o l u t i o n   o f  

t h e   i n v e n t i o n .  

Wi th   r e f e r e n c e   to   f i g u r e   1,  i t   i s   i n d i c a t e d   by  1  a  p o r t i o n  

of  t h e   w a l l   of  an  e l e c t r i c a l   e q u i p m e n t   e n v e l o p e ,   s u c h   a s  

an  a u t o m a t i c   s w i t c h .  

S c h e m a t i c a l l y   a r e   i n d i c a t e d   a  m o b i l e   c o n t a c t   2  s u p p o r t e d  

by  a  c o n t a c t - h o l d e r   2'  and  a  f i x e d   c o n t a c t   3  s u p p o r t e d   b y  

a  c o n t a c t - h o l d e r   3 ' ,   w h i c h   can   be  e x t e n d e d   e x t e r n a l l y   o f  

t h e   e n v e l o p e   up  to   t h e   c o n n e c t i n g   t e r m i n a l   of  an  e x t e r n a l  

c o n d u c t o r .   In  f r o n t   of  c o n t a c t   2  and  3  t h e   f o r k   of  t h e   d e -  



i o n i z a t i o n   c e l l   o p e n s   i t s   two  s p r e d   jaws  4  and  5,  w h o s e  

n a r r o w e r   p a r t   i s   i n   f r o n t   of  c o n t a c t   2  and  3,  i n   s u c h   a  

way  as  to   l u r e   t h e   e n t r a n c e   of  t he   a rc   w h i c h   f o r m s   a t   t h e  

moment   when  m o b i l e   c o n t a c t   2  i s   o p e n e d   i n   r e s p e c t   of   t h e  

f i x e d   c o n t a c t   3 .  T h e   a r c   l a y s   i t s   e x t r e m i t i e s   on  t h e   j a w s  

4  and  5  and  i s   p u s h e d   i n t o   t h e   f o r k   by  t h e   m a g n e t i c   c i r c u i t s  

g e n e r a t e d   by  t he   a r c   i t s e l f   so  t h a t   t h e   a r c   i s   s t r e t c h e d  

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

B e t w e e n   t h e   two  e n d s   of  t h e   j aws   4  and  5,  t h e   a r c   m o v e m e n t  

i s   i n t e r c e p t e d   by  s u b d i v i d i n g   e l e m e n t s   made  up  by  s p h e r e s  

6  p o s i t i o n e d   i n   s u c h   a  way  t h a t   t h e   m u t u a l   d i s t a n c e   b e t -  

ween  c o n t i g u o u s   c o u p l e s   of  s p h e r e s   i s   a l m o s t   e q u a l .   As  a l -  

r e a d y   s a i d ,   t h e   s p h e r i c a l   s h a p e   of  e l e m e n t s   6  i s   t h e   p r e f e r  

r e d   o n e ,   bu t   t h e   e l e m e n t s   can   be  s h a p e d   i n   w h a t e v e r   d i f -  

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

c u r v e d   one ,   w i t h o u t   s o l u t i o n   of  c o n t i n u i t y ,   f o r   i n s t a n c e  

an  o v a l   or  e l l i p t i c a l   or  any  e q u i v a l e n t   f o r m ,   a b l e   of   f a c -  

i n g   two  c o n v e x   s u r f a c e s   b e t w e e n   two  c o n t i g u o u s   e l e m e n t s :  

t h e   p a r t i a l   a r c   can   t h e n   s t a b i l i z e   b e t w e e n   t h e   two  c l o s e s t  

p o i n t s .  

F i g u r e   1  a l s o   shows  by  d o t t e d   l i n e s   a  p o s s i b l e   p r o g r e s s i o n  

i n   t h e   a r c   s u b d i v i s i o n .   A l t h o u g h   e l e m e n t s   6  -   s p h e r i c a l  

or  of  any  o t h e r   s h a p e - -   have   been   i n d i c a t e d   e q u a l   i n   s i z e ,  

t h e y   may  have   d i f f e r e n t   d i m e n s i o n s   f o r   i n s t a n c e   d i f f e r e n t  

d i a m e t e r   or  a x i s ,   w i t h o u t   any  n e g a t i v e   i m p a c t   on  t h e   i n v e n -  

t i o n   r e s u l t s .  



A g a i n   w i t h   r e f e r e n c e   to  f i g u r e   1,  f i g u r e   2  and  f i g u r e   3 ,  

i t   i s   e a s i l y   p e r c e i v e d   t h a t   s p h e r e s   6  ( o r   d i f f e r e n t l y   s h a h  

ed  e l e m e n t s )   a r e   s u p p o r t e d   by  two  l a t e r a l   w a l l s   7  and  8 ,  

made  up  by  i n s u l a t i n g   m a t e r i a l   p r e s e n t i n g   r e s p e c t i v e l y   t h e  

h o l e s   9  and  10  h a v i n g   a  d i a m e t e r   s m a l l e r   t h a n   t h e   s p h e r e s  

o n e ,   so  t h a t   t h e y   can  p a r t i a l l y   h o l d   t h e   s p h e r e s   on  b o t h  

s i d e s ;   t h e s e   w a l l s   7  and  8  a r e   c o n n e c t e d   to   e a c h   o t h e r   b y  

means   of  t r a n s v e r s a l   p i n s   11,  d i f f e r e n t l y   p o s i t i o n e d .   E x -  

t e r n a l l y   to   t h e   i n s u l a t e d   s u p p o r t i n g   w a l l s   7  and  8,  t w o  

o t h e r   f u l l ,   i n t e r m e d i a t e   w a l l s   12  and  13  do  e x i s t ,   w h i c h  

a r e   a b l e   to   i n s u l a t e   a l s o   t h o s e   p o r t i o n s   of   t h e   s p h e r e s  

h o u s e d   i n   h o l e s   9  and  10.  F i n a l l y   two  more  e x t e r n a l   w a l l s  

14  and  15  make  up  the   e n v e l o p e   of   t h e   e l e c t r i c a l   e q u i p m e n t .  

As  a l r e a d y   s a i d ,   e l e m e n t s   6  f o r   t h e   s u b d i v i s i o n   of  t h e  

e l e c t r i c   a r c   may  be  of  f e r r o u s   m a t e r i a l   t h u s   p r o v i d i n g   a  

m a g n e t i c   s e l f - c e n t e r i n g   a c t i o n   by  t h e   a r c   i t s e l f   and  m a k i n g  

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

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

i o n i z a t i o n   c e l l .  

T h e s e   e l e m e n t s ,   h o w e v e r ,   may  be  made  up  of  f e r r o u s   m a t e r i a l  

c o a t e d   on  t h e   s u r f a c e   so  t h a t ,   b e s i d e   t h e   s e l f - c e n t e r i n g  

a c t i o n   of  t h e   a r c ,   i t   i s   p o s s i b l e   to   o b t a i n   a  p r o t e c t i v e  

a c t i o n   and   an  i n c r e a s e d   s t a b i l i t y   of  t h e   a r c   t o g e t h e r   w i t h  

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

The  same  e l e m e n t s   6  may  be  p r o d u c e d ,   w i t h   s e v e r a l   a d v a n t a g e s ,  

in   g r a p h i t e   f o r   t h e   r e a s o n s   and  w i t h   t h e   b e n e f i t s   p r e v i o u s -  



ly   s p e c i f i e d .  

Wi th   r e f e r e n c e   now  to   f i g u r e   4  and  i n   v i e w   i f   t h e   a d v a n -  

t a g e s   of  t h e   m a g n e t i c   s e l f - c e n t e r i n g   of  t h e   a r c ,   of  t h e  

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

c l o s e s t   p o i n t s   of  two  c o n v e x   s u r f a c e s   p e r f e c t l y   s m o o t h e d ,  

a n d   of  t h e   r e d u c t i o n   of  f u s i o n   and  c r a t e r   f o r m a t i o n ,  e l e -  

m e n t s   6  f o r   t h e   a r c   s u b d i v i s i o n   a r e   p r e s e n t l y   a r r a n g e d  

c l o s e r   to  t h e   e n t r a n c e   of  t he   f o r k ,   so  t h a t   t h e   p a t h   o f  

t h e   a rc   b e f o r e   i t s   s u b d i v i s i o n   i s   r e m a r k a b l y   r e d u c e d ,   t h u s  

c o n c u r r e n t l y   r e d u c i n g   i t s   e x t i n c t i o n   t i m e   and  t h e r e f o r e  

i n c r e a s i n g   t h e   b r e a k i n g   power   of  t h e   s w i t c h .  

As  shown  by  t h e   d a s h e d   l i n e s   i n   f i g u r e   4,  t h e   e l e m e n t s   6 

f o r   the   a r c   s u b d i v i s i o n   may  o c c u p y   no t   o n l y   an  a r e a   b e t w e e n  

t h e  j a w s   4  and   5,  b u t   a l s o   t he   e n t i r e   s p a c e   c o m p r i s e d   b e t -  

ween  t h e s e   j a w s ,   so  t h a t   a  l a b y r i n t h   i s   o f f e r e d   to  t h e   a r c  

whe re   i t   i s   s u b m i t t e d   to   a  p r o g r e s s i v e   s u b d i v i s i o n ,   t h e  

c o n s e q u e n c e   b e i n g   a  g r e a t e r   q u i c k n e s s   in   c o o l i n g   and  e x -  

t i n c t i o n .  

Of  c o u r s e ,   e v e r y t h i n g   s a i d   f o r   t h e   e l e m e n t s   of  f i g u r e   1  i s  

a l s o   v a l i d   f o r   f i g u r e   4  as  w e l l   as  f o r   t h e   s t r u c t u r e   i n d i -  

c a t e d   in   f i g u r e   2  f o r   t h e   s u p p o r t   and  t h e   l a t e r a l   i n s u l a -  

t i o n   of  e l e m e n t s   6 .  

S i m i l a r l y   t h e   i n v e n t i o n   i s   no t   l i m i t e d   by  t h e   t y p e s   of  s o -  

l u t i o n s   j u s t   p r e s e n t e d ,   bu t   i t   c o m p r e h e n d s   a l l   t h o s e   a d -  

d i t i o n s   and  v a r i a t i o n s   t h a t   may  be  e n v i s a g e d   by  an  e x p e r t  



t e c h n i c i a n   and  w h i c h   a r e   c o m p r i s e d   i n   t h e   s p i r i t   of  t h e  

i n v e n t i o n   as  p o i n t e d   ou t   in   t he   f o l l o w i n g   c l a i m s .  



1.  A  d e i o n i z a t i o n   c e l l   f o r   t h e   e x t i n c t i o n   of  t h e   e l e c t r i c  

a r c ,   c h a r a c t e r i z e d   by  a  f o r k   w i t h   two  jaws  w h i c h   s p r e a d  

o u t w a r d   f rom  t he   a r e a   w h e r e   t h e   a r c   i s   f o r m e d ,   in   such   a  

way  t h a t   t h e   a rc   p r o c e e d s   b e t w e e n   t h e   two  jaws,   s t r e t c h i n g  

up  t o  i m p a c t   upon  a  b a r r i e r   of  c o n d u c t i v e   e l e m e n t s   or  a r c  

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

a r c s .   T h i s   c e l l   i s   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t h e s e  

e l e m e n t s   a re   made  up  of  c o n d u c t i v e   m a t e r i a l ,   d e l i m i t e d   b y  

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

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

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

2.  A  d e i o n i z a t i o n   c e l l   as  i n   c l a i m   1,  s u c h   e l e m e n t s   f o r  

t h e   a r c   s u b d i v i s i o n   b e i n g   made  up  by  s p h e r e s .  

3.  A  d e i o n i z a t i o n   c e l l   as  i n   c l a i m   1,  s u c h   e l e m e n t s   f o r  

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

4.   A  d e i o n i z a t i o n   c e l l   as  i n   c l a i m   1,  t h e   e l e m e n t s   f o r   t h e  

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

by  t h e   two  jaws  of  t h e   f o r k ,   so  as  to  o c c u p y   t o t a l l y   o r  

p a r t i a l l y   such   s p a c e ,   and  a r r a n g e d   in   s u c h   a  way  t h a t   t h e  

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

s t a n t .  

5.  A  d e i o n i z a t i o n   c e l l   as  in   c l a i m s   1  and  4,  c h a r a c t e r i z e d  

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



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

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

6.  A  d e i o n i z a t i o n   c e l l   as  i n   c l a i m   1,  w h e r e   t he   e l e m e n t s  

f o r   t h e   a r c   s u b d i v i s i o n   a r e   made  up  of  f e r r o u s   m a t e r i a l .  

7.  A  d e i o n i z a t i o n   c e l l   as  i n   c l a i m   1 ,  w h e r e   t h e   e l e m e n t s  

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

c o a t e d   on  t h e   s u r f a c e .  

8.  A  d e i o n i z a t i o n   c e l l   as  i n   c l a i m   1,  w h e r e   t h e   e l e m e n t s  

f o r   t h e   a r c   s u b d i v i s i o n   a r e   made  up  of   g r a p h i t e .  
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