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©  A  vacuum  interrupter. 

A  vacuum  interrupter  of  the  invention  includes,  substan- 
tially  an  envelope  including  a  cylindrical  housing  (10)  made 
of  a  metallic  material,  a  disc-shaped  upper  end  plate  (12) 
made  of  an  inorganic  insulating  material  having  an  aperture 
in  the  center  portion  thereof  and  a  disc-shaped  lower  end 
plate  (14)  made  of  an  inorganic  insulating  material  having  an 
aperture  in  the  center  portion  thereof,  an  electrical  contact 
member  including  a  stationary  contact  rod  (16)  inserted  into 
said  envelope  through  said  aperture  of  the  upper  end  plate,  a 
stationary  electrical  contact  (18)  secured  to  said  stationary 
contact  rod,  a  movable  contact  rod  (20)  inserted  into  said 
envelope  through  said  aperture  of  the  lower  end  plate  and  a 
movable  electrical  contact  (22)  secured  to  said  movable 
contact,  a  first  sealing  means  for  sealing  hermetically  said 
upper  end  plate  to  said  housing  and  including  a  first  auxiliary 
sealing  member  (30)  made  of  a  plastic  deformable  metallic 
material  which  is  deformable  by  the  thermal  stress  and  a 
metallized  portion  provided  between  said  first  auxiliary 
sealing  member  and  said  upper  end  plate,  a  second  sealing 
member  for  sealing  hermetically  said  lower  end  plate  to  said 

housing  and  including  a  second  auxiliary  sealing  member 
(32)  made  of  a  plastic  deformable  metallic  material  which  is 
deformable  by  the  thermal  stress  and  a  metallized  portion 
provided  between  said  second  auxiliary  sealing  member  and 
said  lower  end  plate,  first  supporting  means  for  supporting 
and  securing  hermetically  said  stationary  contact  rod  to  said 
upper  end  plate  including  a  metallized  portion  provided 
between  said  upper  end  plate  and  said  stationary  contact 
rod,  and  hermetic  seal  means  for  sealing  movably  and 
hermetically  said  movable  contact  rod  (20)  to  said  lower  end 
plate  including  a  bellows  (40)  for  securing  said  movable 
contact  rod  to  said  lower  end  plate  and  a  metallized  portion 
(34b)  provided  between  said  lower  end  plate  and  said 
bellows.  According  to  the  present  invention,  the  sealing 
performance  of  the  envelope  is  enhanced  by  using  the 
auxiliary  sealing  members  in  the  sealing  portions  of  the 
envelope. 





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  v a c u u m  

i n t e r r u p t e r   a n d ,   more  p a r t i c u l a r l y ,   a  vacuum  i n t e r r u p t e r  

m a n u f a c t u r e d   by  u s i n g   a  s u i t a b l e   m e t a l l i c   a u x i l i a r y   s e a l i n g  

m a t e r i a l .  

Vacuum  c i r c u i t   i n t e r r u p t e r s   a r e ,   g e n e r a l l y ,  

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

e l e c t r i c a l   c o n t a c t   p r o v i d e d   in   t he   e n v e l o p e ,   a  m o v a b l e  

e l e c t r i c a l   c o n t a c t   p r o v i d e d   i n   t he   e n v e l o p e   so  as  to  b e  

o p p o s i t e   to  the   s t a t i o n a r y   e l e c t r i c a l   c o n t a c t   and  s h i e l d s .  

The  e n v e l o p e   c o m p r i s e s ,   s u b s t a n t i a l l y ,   a  t u b u l a r   h o u s i n g ,   a  

p a i r   of  end  p l a t e s .   The  h o u s i n g   i s ,   g e n e r a l l y ,   f a b r i c a t e d  

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

m e t a l l i c   end  p l a t e s   used   to  f o rm  the   e v a c u a t e d   e n v e l o p e .  

M o r e o v e r ,   t he   v a c u u m   i n t e r r u p t e r   i s ,   g e n e r a l l y ,  

c o n s t r u c t e d   by  the   s t e p s   of  f i x i n g   an  u p p e r   and  a  l o w e r   e n d  

p l a t e s   to  e a c h   a x i a l   end  of  a  c y l i n d r i c a l   i n s u l a t i n g   h a v i n g  

r e s p e c t i v e l y ,   m o u n t i n g   a  b e l l o w s   on  t h e  l o w e   end  p l a t e ,  

i n s e r t i n g   a  m o v a b l e   c o n t a c t   rod  i n t o   the   b e l l o w s ,   s e c u r i n g  

a  m o v a b l e   e l e c t r i c a l   c o n t a c t   on  the   m o v a b l e   c o n t a c t   r o d ,  

and  i n c o r p o r a t i n g   a  s t a t i o n a r y   c o n t a c t   rod  h o u s i n g   a  

s t a t i o n a r y   e l e c t r i c a l   c o n t a c t   a t   the   b o t t o m   t h e r e o f   to  t h e  

u p p e r   end  p l a t e .  

In  t h i s   c o n v e n t i o n a l   vacuum  i n t e r r u p t e r ,   i t   i s  



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

t he   e n v e l o p e   is   v e r y   e x p e n s i v e   when  a  l a r g e  d i a m e t e r  

h o u s i n g   made  of  g l a s s   or  c e r a m i c s   is  u s e d   as  a  p a r t   of  t h e  

e n v e l o p e .   F u r t h e r ,   m a t e r i a l   made  of  an  a l l o y   F e - N i - C o   o r  

an  a l l o y   of   F e - N i   i s   u s u a l l y   employed to provide a  v a c u u m - t i g h t   s e a l .  

T h i s   v a c u u m   t i g h t - s e a l   is   a l s o   v e r y   e x p e n s i v e   as  w e l l   a s  

h a v i n g   m a g n e t i c   p r o p e r t i e s .   The  v a c u u m   i n t e r r u p t e r ,  

t h e r e f o r e ,   b e c o m e s   v e r y   e x p e n s i v e   and of  low  r e l i a b i l i t y  

b e c a u s e   t h e   t e m p e r a t u r e   t h e r e o f   r i s e s   due  to  t he   e d d y  

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

I t   is   an  o b j e c t   of  t he   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   a  h i g h l y   r e l i a b l e   and  h i g h   p e r f o r m a n c e   v a c u u m  

i n t e r r u p t e r .  

In  c a r r y i n g   o u t   t h e   p r e s e n t   i n v e n t i o n   in  o n e  

f o r m ,   t h e r e   is   p r o v i d e d   a  v a c u u m   i n t e r r u p t e r   and  m e t h o d   o f  
m a k i n g  

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



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

and  h a v i n g   m e t a l l i z e d   p o r t i o n s   f o r m e d   a t   t he   a x i a l   e n d s  

t h e r e o f   and  a  d i s c - s h a p e d   u p p e r   end  p l a t e   made  of  i n o r g a n i c  

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

c r y s t a l l i z e d   g l a s s   and  h a v i n g   an  a p e r t u r e   a t   the   c e n t e r  

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

of  a  s t a t i o n a r y   c o n t a c t   rod  i n s e r t e d   i n t o   s a i d   e n v e l o p e  

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

c o n t a c t   rod  i n s e r t e d   i n t o   the   e n v e l o p e   t h r o u g h   the   a p e r t u r e  

of  s a i d   l o w e r   end  p l a t e ,   a  b e l l o w s   s u p p o r t i n g   s a i d   m o v a b l e  

c o n t a c t   rod  and  made  of  a  m e t a l l i c   m a t e r i a l   in  the   f o rm  o f  

an  a u s t e n i t e   s t a i n l e s s   s t e e l ,   h a v i n g   an  u p p e r   e n d ,   t h e  

l o w e r   e n d  o f   s a i d   b e l l o w s   is  f i x e d   to  s a i d   l o w e r   end  p l a t e  

by  means   of  a  b r a z i n g   m a t e r i a l ,   s h i e l d i n g   means   f o r  

s h i e l d i n g   the   i n n e r   s u r f a c e   of  t he   i n s u l a t i n g   p o r t i o n   o f  

t h e   e n v e l o p e ,   and  an  a u x i l i a r y   s e a l i n g   member   f o r   a i d i n g  

t h e   b r a z i n g   b e t w e e n   t h e   m e t a l l i c   p o r t i o n   and  the   i n s u l a t i n g  

p o r t i o n .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  the   p r e s e n t  

i n v e n t i o n ,   t h e r e f o r e ,   t h e r e   is  p r o v i d e d -   a  m e t h o d   o f  

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

o f :  

p r o v i d i n g   a  c y l i n d r i c a l   h o u s i n g   made  of  a  

m e t a l l i c   m a t e r i a l   in  t he   form  of  an  a u s t e n i t e   s t a i n l e s s  

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

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

p l a t e   by  means   of  an  a u x i l i a r y   s e a l i n g   member s   w h i c h   a r e  



. m a d e   of  C u  o r   Fe ,   h a v i n g   s u b s t a n t i a l l y   t h e   same  c o e f f i c i e n t  

of  t h e r m a l   e x p a n s i o n   as  t he   i n s u l a t i n g   u p p e r   and  l o w e r   e n d  

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

m a t e r i a l s   a t   t he   r e s p e c t i v e   a x i a l   ends   of  s a i d   h o u s i n g   t o  

f o r m   an  e n v e l o p e ,   m o u n t i n g   a  b e l l o w s   of  an  a u s t e n i t e  

s t a i n l e s s   s t e e l ,   h a v i n g   an  u p p e r   end  and  a  l o w e r   e n d ,   o n  

t he   c e n t r a l   p o r t i o n   of   s a i d   l o w e r   end  p l a t e   by  means   o f  

s a i d   b r a z i n g   m a t e r i a l ,   s u p p o r t i n g   a  m o v a b l e   c o n t a c t   rod  o f  

Cu,  h a v i n g   an  u p p e r   and  a  l o w e r   e n d ,   a t   t he   u p p e r   end  o f  

s a i d   b e l l o w s   by  m e a n s   of  s a i d   b r a z i n g   m a t e r i a l ,  

m o u n t i n g   m o v a b l e   e l e c t r i c a l   c o n t a c t   made  of  a n  

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

rod   by  means   of  s a i d   b r a z i n g  m a t e r i a l ,  

i n s e r t i n g   a  s t a t i o n a r y   c o n t a c t   rod  of  Cu,  h a v i n g  

an  u p p e r   and  a  l o w e r   e n d s ,   in  t he   a p e r t u r e   of  s a i d   u p p e r  

end  p l a t e   by  means   of  s a i d   b r a z i n g   m a t e r i a l ,  

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

an  a l l o y   i n c l u d i n g   Cu,  a t   t he   l o w e r   end  of  s a i d   s t a t i o n a r y  

c o n t a c t   rod  by  m e a n s   of  s a i d   b r a z i n g   m a t e r i a l ,   a n d  

h e a t i n g   s a i d   i n s e r t e d   b r a z i n g   ' m a t e r i a l   to  a  

b r a z i n g   t e m p e r a t u r e   r a n g e   b e t w e e n   9 0 0 ° C  a n d   1 0 5 0 ° C   w h i l e  

e v a c u a t i n g   the   e n v e l o p e   a t   a  p r e s s u r e   l e s s   t h a n   1 0 - 5   T o r r .  

in  o r d e r   to  m e l t   s a i d   b r a z i n g   m a t e r i a l   and  e v a c u a t e d  

g a s e o u s   p r o d u c t s   of  b r a z i n g .  

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

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

v a c u u m   power   i n t e r r u p t e r   w h i c h   c o m p r i s e s   the   s t e p s   o f :  



s u p p o r t i n g   an  u p p e r   end  p l a t e   made  of  an  i n o r g a n i c  

i n s u l a t i n g   m a t e r i a l   and  h a v i n g   an  a p e r t u r e   in  the   c e n t e r  

p o r t i o n   t h e r e o f   h o r i z o n t a l l y ,   i n s e r t i n g '   a  s t a t i o n a r y ,  

c o n t a c t   rod  made  of  Cu  i n t o   s a i d   a p e r t u r e   of  the   a p e r t u r e  

of  t he   u p p e r   end  p l a t e   by  means   of  b r a z i n g   m a t e r i a l ,  

m o u n t i n g   a  s t t i o n a r y   e l e c t r i c a l   c o n t a c t   made  of  an  a l l o y  

i n c l u d i n g   Cu  on  an  end  of  s a i d   s t a t i o n a r y   c o n t a c t   rod  t o  

f o r m   a  s t a t i o n a r y   p o r t i o n ,   d i s p o s i n g   a  l o w e r   end  p o r t i o n   o f  

a  b e l l o w s   made  o f  a n   a u s t e n i t e   s t a i n l e s s   s t e e l   on  a  l o w e r  

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

an  a p e r t u r e   in  t h e   c e n t e r '   p o r t i o n   t h e r e o f ,   by  means   of   a  

m e t a l l i z e d   p o r t i o n   and  a  b r a z i n g   m a t e r i a l ,   i n s e r t i n g   a  

m o v a b l e   c o n t a c t   rod   made  of  an  a l l o y   i n c l u d i n g   Cu  i n t o   s a i d  

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

m e a n s   of  a  b r a z i n g   m a t e r i a l ,   d i s p o s i n g   a  m o v a b l e   e l e c t r i c a l  

c o n t a c t   made  o f   Cu  on  an  end  p o r t i o n   of  s a i d   s t a t i o n a r y  

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

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

a u x i l i a r y   s e a l i n g   member   made   of  a  m e t a l l i c   m a t e r i a l   w h i c h  

i s   d e f o r m a b l e   by  t h e   t h e r m a l   s t r e s s   a t   a  h i g h   t e m p e r a t u r e  

among  t he   c o o l i n g   p r o c e s s   a f t e r   b r a z i n g ,   m o u n t i n g   a  s e c o n d  

a u x i l i a r y   s e a l i n g   member   made  of  a  m e t a l l i c   m a t e r i a l   w h i c h  

is   d e f o r m a b l e   due  to  t he   t h e r m a l   s t r e s s   in  b r a z i n g   by  m e a n s  

of   a  b r a z i n g   m a t e r i a l   to  fo rm  a  h o u s i n g   p o r t i o n ,   h e a t i n g  

s a i d   s t a t i o n a r y   p o r t i o n ,   s a i d   m o v a b l e   p o r t i o n   and  s a i d  

h o u s i n g   p o r t i o n   to  a  b r a z i n g   t e m p e r a t u r e   r a n g e   b e t w e e n  

900°C  and  1050°C  w h i l e   e v a c u a t i n g   s a i d   s t t i o n a r y   p o r t i o n ,  



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

w h i c h   i s   l e s s   t h a n   1 0 - 5   T o r r .   in  o r d e r   to  m e l t   s a i d  

b r a z i n g   m a t e r i a l s   and  e v a c u a t e   g a s e o u s   p r o d u c t s   of  b r a z i n g ,  

m o u n t i n g   s a i d   b r a z e d   s t a t i o n a r y   p o r t i o n   on  s a i d  f i r s t  

a u x i l i a r y   s e a l i n g   member   of   the   h o u s i n g   p o r t i o n   by  w a y - o f . a  

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

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

by  way  of  a  b r a z i n g   m a t e r i a l   and ,   h e a t i n g   s a i d   p r e v i o u s l y  

a s s e m b l e d   i n t e r r u p t e r   to  a  b r a z i n g   t e m p e r a t u r e   r a n g e  

b e t w e e n   550°C   to  1 0 5 0 ° C   w h i l e   e v a c u a t i n g   a t   t he   e n v e l o p e   a t  

a  p r e s s u r e   w h i c h   i s   l e s s   t h a n   1 0 - 5   T o r r .   in  o r d e r   to  m e l t  

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

b r a z i n g .  



The  i n v e n t i o n   as  c l a i m e d   p r o v i d e s :  

A  vacuum  power   i n t e r r r u p t e r   c o m p r i s i n g   i n  

c o m b i n a t i o n ;  

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

of  a  m e t a l l i c   m a t e r i a l ,   a  d i s c - s h a p e d   u p p e r   end  p l a t e   m a d e  

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

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

p l a t e   made  of  an  i n o r g a n i c   i n s u l a t i n g   m a t e r i a l   h a v i n g   a n  

a p e r t u r e   in  the   c e n t e r   p o r t i o n   t h e r e o f ;  

an  e l e c t r i c a l   c o n t a c t   member  i n c l u d i n g   a  

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

s a i d   a p e r t u r e   of  the   u p p e r   end  p l a t e ,   a  s t a t i o n a r y  

e l e c t r i c a l   c o n t a c t   s e c u r e d   to  s a i d   s t a t i o n a r y   c o n t a c t   r o d ,  

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

s a i d   a p p e r t u r e   of  t he   l o w e r   end  p l a t e   and  a  m o v a b l e  

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

the   s t a t i o n a r y   c o n t a c t   rod  and  the   m o v a b l e   c o n t a c t   rod  a r e  

made  of  C u ;  

a  s h i e l d i n g   member  f o r   s h i e l d i n g   i n n e r   s u r f a c e   o f  

s a i d   e n v e l o p e ;  

a  f i r s t   s e a l i n g   means   fo r   s e a l i n g   h e r m e t i c a l l y  

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

a u x i l i a r y   s e a l i n g   member  made  of  a  p l a s t i c   d e f o r m a b l e  

m e t a l l i c   m a t e r i a l   w h i c h   is   d e f o r m a b l e   by  the   t h e r m a l   s t r e s s  

and  a  m e t a l l i z e d   p o r t i o n   p r o v i d e d   b e t w e e n   s a i d   f i r s t  

a u x i l i a r y   s e a l i n g   member  and  s a i d   u p p e r   end  p l a t e ;  

a  s e c o n d   s e a l i n g   member   for   s e a l i n g   h e r m e t i c a l l y  



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

a u x i l i a r y   s e a l i n g   member   made  of  a  p l a s t i c   d e f o r m a b l e  

m e t a l l i c   m a t e r i a l   w h i c h   is  d e f o r m a b l e   by  t h e   t h e r m a l   s t r e s s  

and  a  m e t a l l i z e d   p o r t i o n   p r o v i d e d   b e t w e e n   s a i d   s e c o n d  

a u x i l i a r y   s e a l i n g   member   and  s a i d   l o w e r   end  p l a t e ;  

f i r s t   s u p p o r t i n g   means   f o r   s u p p o r t i n g   a n d  

s e c u r i n g   h e r m e t i c a l l y   s a i d   s t a t i o n a r y   c o n t a c t   rod  to  s a i d  

u p p e r   end  p l a t e   i n c l u d i n g   a  m e t a l l i z e d   p o r t i o n   p r o v i d e d  

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

r o d ;   a n d  

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

h e r m e t i c a l l y   s a i d   m o v a b l e   c o n t a c t   rod  to  s a i d   l o w e r   e n d  

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

rod  to  s a i d   l o w e r   end  p l a t e   and  a  m e t a l l i z e d   p o r t i o n  

p r o v i d e d   b e t w e e n   s a i d   l o w e r   end  p l a t e   and  s a i d   b e l l o w s .  

An  a d v a n t a g e   o f f e r e d   by  t h e   i n v e n t i o n   i s   t h a t   b y  

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

n o n - m a g n e t i c   m e t a l l i c   m a t e r i a l ,   end  p l a t e s   made  o f  

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

c r y s t a l l i z e d   g l a s s   and  a u x i l i a r y   s e a l i n g   m e m b e r s   made  o f  

m e t a l l i c   m a t e r i a l s   w h i c h   a r e   d e f o r m a b l e   due  to  the   t h e r m a l  

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

can   be  e a s i l y   and  i n e x p e n s i v e l y   made  l a r g e   in  o r d e r   t o  

e n h a n c e   t h e   p e r f o r m a n c e   of  t he   vacuum  p o w e r   i n t e r r u p t e r .  



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

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

s e v e r a l   s p e c i f i c   e m b o d i m e n t s ,   in   w h i c h : -  

F i g u r e   1  is  a  c r o s s   s e c t i o n a l   v i ew  t h r o u g h   a  

v a c u u m   i n t e r r u p t e r   e m b o d y i n g   one  fo rm  of  t he   i n v e n t i o n .  

F i g u r e   2  is  an  e n l a r g e d   v i ew  of   a  p a r t i a l   p o r t i o n  

of  t he   i n t e r r u p t e r   of  F i g u r e   1 .  

F i g u r e   3  is   an  e n l a r g e d   v i ew  of  a  p a r t i a l   p o r t i o n  

of  t he   i n t e r r u p t e r   of  F i g u r e   1 .  

F i g u r e   4  is  a  g r a p h   s h o w i n g   c h a r a c t e r i s t i c s   o f  

m e t a l l i c   m a t e r i a l s   e m p l o y e d   in  the   vacuum  i n t e r r u p t e r   o f  

t he   p r e s e n t   i n v e n t i o n .  

F i g u r e   5  is   a  f r a g m e n t a l   s e c t i o n e d   v iew  of  o t h e r  

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



.  i n v e n t i o n .  

F i g u r e   6  is  an  e n l a r g e d   v i ew  of  a  p a r t i a l   p o r t i o n  

of  a  m o d i f i c a t i o n   of  t h e   i n t e r r u p t e r   shown  in  F i g u r e   5 .  

F i g u r e   7  is   an  e n l a r g e d   v i ew   of  a  p a r t i a l   p o r t i o n  

of  o t h e r   m o d i f i c a t i o n   of  t he   i n t e r r u p t e r   shown  in  F i g u r e   5 .  

F i g u r e   8  is   an  e n l a r g e d   v i e w   of   a  p a r t i a l   p o r t i o n  

of  f u r t h e r   m o d i f i c a t i o n   of  t he   i n t e r r u p t e r   shown  i n  

F i g u r e   5 .  

F i g u r e   9  i s   a  f r a g m e n t a l   s e c t i o n e d   e l e v a t i o n a l  

v i ew  of  a  m o d i f i c a t i o n   of  t he   i n t e r r u p t e r   of  F i g u r e   5 .  

F i g u r e   10  is   a  f r a g m e n t a l   s e c t i o n e d   e l e v a t i o n a l  

v iew  s h o w i n g   o t h e r   e m b o d i m e n t   of   t he   p r e s e n t   i n v e n t i o n .  

F i g u r e   11  i s   a  f r a g m e n t a l   s e c t i o n e d   v iew  of  o t h e r  

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

i n v e n t i o n .  

F i g u r e   12  i s   a  f r a g m e n t a l   s e c t i o n e d   v i ew   o f  

f u r t h e r   e m b o d i m e n t   of  a  vacuum  i n t e r r u p t e r   a c c o r d i n g   to  t h e  

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

F i g u r e   13  i s   a  c r o s s   s e c t i o n e d . v i e w   of  a  p a r t i a l  

p o r t i o n   of  a  m o d i f i c a t i o n   of  t h e   i n t e r r u p t e r   of  F i g u r e   1 2 .  

F i g u r e   14  i s   a  c r o s s   s e c t i o n e d   v iew  of  o t h e r  

m o d i f i c a t i o n   of  t h e   v a c u u m   i n t e r r u p t e r   of   F i g u r e   1 2 .  

F i g u r e   15  i s   a  c r o s s   s e c t i o n e d   v i ew  of  f u r t h e r  

m o d i f i c a t i o n   of  t h e   v a c u u m   i n t e r r u p t e r   of   F i g u r e   1 2 .  

F i g u r e   16  i s   a  f r a g m e n t a l   s e c t i o n e d   v iew  of  a n  

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

i n v e n t i o n .  



F i g u r e   17  i s   a  f r a g m e n t a l   s e c t i o n e d   v i ew  of  a  

m o d i f i c a t i o n   of  t he   v a c u u m   i n t e r r u p t e r   of  F i g u r e   1 6 .  

F i g u r e   18  i s   a  f r a g m e n t a l   s e c t i o n e d   v iew  of  o t h e r  

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

i n v e n t i o n .  

F i g u r e   19  i s   a  f r a g m e n t a l   s e c t i o n e d   v i ew   of  a  

m o d i f i c a t i o n   of  t he   v a c u u m   i n t e r r u p t e r   of  F i g u r e   1 8 .  

F i g u r e   20  is   a  f r a g m e n t a l   s e c t i o n e d   v iew  of  o t h e r  

e m b o d i m e n t   of   a  vacuum  i n t e r r u p t e r   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n .  

F i g u r e   21  i s   a  f r a g m e n t a l   s e c t i o n e d   v i e w   o f  

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

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

R e f e r r i n g   to   t he   d r a w i n g ,   p a r t i c u l a r l y   t o  

F i g u r e s   1  to  3,  t h e r e   i s   shown  as  f i r s t   e m b o d i m e n t   of  a .  

vacuum  i n t e r r u p t e   in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n .  

The  vacuum  i n t e r r u p t e r   of  t h e   i n v e n t i o n   c o m p r i s e s ,  

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

c y l i n d r i c a l   h o u s i n g   10  made  of  a  n o n - m a g n e t i c   m a t e r i a l   i n  

the   form  of  an  a u s t e n i t e   s t a i n l e s s  s t e e l ,   an  u p p e r   e n d  

p l a t e   12  and  a  l o w e r   end  p l a t e   14,   b o t h   of  which   a r e   made  o f  

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

c r y s t a l l i z e d   g l a s s ,   an  e l e c t r i c a l   c o n t a c t   member   B 

i n c l u d i n g   a  s t a t i o n a r y   c o n t a c t   rod   16  s u p p o r t e d   by  t h e  

u p p e r   end  p l a t e   12,  a  s t a t i o n a r y   e l e c t r i c a l   c o n t a c t   1 8 '  

s e c u r e d   to  t he   s t a t i o n a r y   c o n t a c t   rod   16,   a  m o v a b l e   c o n t a c t  



rod   20  s u p p o r t e d   by  the   l o w e r   end  p l a t e   14,  a  m o v a b l e  

e l e c t r i c a l   c o n t a c t   22  s e c u r e d   to  t h e   m o v a b l e   c o n t a c t   r o d  

20,   and  a  s h i e l d i n g   member  C  f o r   s h i e l d i n g   an  i n t e r n a l  

s u r f a c e   of   t he   end  p l a t e s   12  and  1 4 .  

The  v a c u u m   i n t e r r u p t e r   of  t h e   i n v e n t i o n   f u r t h e r  

c o m p r i s e s   f i r s t   s e a l i n g   means   D  f o r   s e a l i n g   h e r m e t i c a l l y  

t h e   u p p e r   end  p l a t e   12  to  t he   h o u s i n g   10,   s e c o n d   s e a l i n g  

m e a n s   E  f o r   s e a l i n g   h e r m e t i c a l l y   t h e   l o w e r   end  p l a t e   1 4 ,  

f i r s t   s u p p o r t i n g   means   F  f o r   s u p p o r t i n g   and  s e c u r i n g  

h e r m e t i c a l l y   t he   s t a t i o n a r y   c o n t a c t   rod   16  to  the   u p p e r   e n d  

p l a t e   12 ,   and  h e r m e t i c   s e a l   means   G  f o r   s e a l i n g   m o v a b l y   a n d  

h e r m e t i c a l l y   t he   m o v a b l e   c o n t a c t   rod   20  on  the   l o w e r   e n d  

p l a t e   1 4 .  

As  i s   shown  in  F i g u r e   1,   t h e   u p p e r   end  p l a t e   1 2  

is   s e c u r e d   to  one  end  of   the   h o u s i n g   10,   and  the   l o w e r   e n d  

p l a t e   14  i s   s e c u r e d   to  o t h e r   end  of   t h e   h o u s i n g   10  to  f o r m  

t h e   e n v e l o p e   A.  In  t he   e l e c t r i c a l   c o n t a c t   member  B,  t h e  

s t a t i o n a r y   e l e c t r i c a l   c o n t a c t   18  h a s   a  c i r c u l a r   r e c e s s   1 8 a  

p r o v i d e d   in  t h e   c e n t e r   p o r t i o n   t h e r e o f .   -An  end  p o r t i o n   o f  

t h e   s t a t i o n a r y   c o n t a c t   rod  16  i s   i n s e r t e d  a n d   s e c u r e d   t o  

t h e   b o r e   18a .   The  m o v a b l e   e l e c t r i c a l   c o n t a c t   22  i s  

p r o v i d e d   w i t h   a  c i r c u l a r   r e c e s s   22a  in  t he   c e n t e r   p o r t i o n  

t h e r e o f   and  a  r i n g - s h a p e d   s l o t   22b  on  the   o p p o s e d   s u r f a c e  

to  t he   s t a t i o n a r y   e l e c t r i c a l   c o n t a c t   18.   An  end  p o r t i o n   o f  

t h e   m o v a b l e   c o n t a c t   rod  20  is  i n s e r t e d   and  s e c u r e d   to  t h e  

r e c e s s   1 8 a ,   and  an  e l e c t r i c a l   c o n t a c t   r i n g   22c  is  d i s p o s e d  

on  t h e   s l o t   22b  to  fo rm  the   c o n t a c t   member   B.  



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

a r c - s h i e l d   23  m o u n t e d   on  the   s t a t i o n a r y   c o n t a c t   rod  16,  a  

f i r s t   a u x i l i a r y   s h i e l d   24  s e c u r e d   on  the   u p p e r   end  p l a t e  

12,   a  s e c o n d   ma in   a r c - s h i e l d   26  m o u n t e d   on  the  m o v a b l e  

c o n t a c t   rod  20  and  a  s e c o n d   a u x i l i a r y   s h i e l d   28  s e c u r e d   t o  

t he   l o w e r   end  p l a t e   1 4 .  

In  more  d e t a i l ,   a x i a l   and  c i r c u l a r   s t e p p e d  

p o r t i o n s   10a  and  10b  a r e   p r o v i d e d   a t   i n n e r   s u r f a c e s   of  o p e n  

end  p o r t i o n s   of  t he   h o u s i n g   10.   A  f i r s t   a u x i l i a r y   s e a l i n g  

member   30  is   f i t t e d   b e t w e e n   t he   h o u s i n g   10  and  the   u p p e r  

end  p l a t e   12.  A  s e c o n d   a u x i l i a r y   s e a l i n g   member  32  i s  

p r o v i d e d   b e t w e e n   t h e   h o u s i n g   10  and  t he   l o w e r   end  p l a t e   1 4 .  

The  f i r s t   a u x i l i a r y   b r a z i n g   member   30  has   a  r i n g - s h a p e d  

f l a t   p o r t i o n   30a  and  a  t u b u l a r   p o r t i o n   30b  f o rmed   in  o n e  

p i e c e   w i t h   the   f l a t   p o r t i o n   30a .   The  s e c o n d   a u x i l i a r y  

s e a l i n g   member   32  has   a l s o   a  r i n g - s h a p e d   f l a t   p o r t i o n   3 2 a  

and  a  t u b u l a r   p o r t i o n   32b  f o r m e d   in  one  p e a c e   w i t h   the   f l a t  

p o r t i o n   32b .   The  u p p e r   end  p l a t e   12  has   an  a p e r t u r e   1 2 a  

p r o v i d e d   in  the   c e n t e r   p o r t i o n   t h e r e o f   and  a  t u b u l a r  

p o r t i o n   12b  f o r m e d   a t   t he   p e r i p h e r a l   edge   p o r t i o n   t h e r e o f .  

The  l o w e r   end  p l a t e   14  has   an  a p e r t u r e   14a  p r o v i d e d   in  t h e  

c e n t e r   p o r t i o n   t h e r e o f   and  a  t u b u l a r   p o r t i o n   14b  f o r m e d   a t  

t he   p e r i p h e r a l   edge   p o r t i o n   t h e r e o f .  

As  is  shown  in  F i g u r e s   1  a n d   2,  f i r s t   s e a l i n g  

means   D  c o m p r i s e s   t he   s t e p p e d   p o r t i o n   10a  of  the   h o u s i n g  

10,   the   f i r s t   a u x i l i a r y   s e a l i n g   member   30  f i t t e d   in  t h e  

s t e p p e d   p o r t i o n   10a  of  the   h o u s i n g   10,   and  the  u p p e r   e n d  



p l a t e   12  d i s p o s e d   on  t h e   a u x i l i a r y   s e a l i n g   member   30  b y  

m e a n s   of  a  m e t a l l i z e d   p o r t i o n   34  p r o v i d e d   on  an  end  of  t h e  

t u b u l a r   p o r t i o n   12b  of  t h e   u p p e r   end  p l a t e   12.  The  s e c o n d  

s e a l i n g   means   E  c o m p r i s e s   the   s t e p p e d   p o r t i o n   l O b  o f   t h e  

h o u s i n g   10,  t h e  s e c o n d   a u x i l i a r y   s e a l i n g   member   32  f i t t e d  

in  the   s t e p p e d   p o r t i o n   10b  of  the  h o u s i n g   10,   and  the   l o w e r  

end  p l a t e   14  f i t t e d   in  t he   a u x i l i a r y   b r a z i n g   member   32  b y  

m e a n s   of  a  m e t a l l i z e d   p o r t i o n   34  p r o v i d e d   on  an  end  of  t h e  

t u b u l a r   p o r t i o n   of  t he   l o w e r   end  p l a t e   1 4 .  

As  i s   shown  in  F i g u r e s   1  a n d   2,  a  c l i p   r i n g   3 6 a  

is   f i t t e d   i n t o   an  a n n u l a r   s l o t   16a  p r o v i d e d   on  t h e  

c i r c u m f e r e n t i a l   s u r f a c e   of   t he   s t t i o n a r y   c o n t a c t   rod  1 6 .  

The  s t a t i o n a r y   c o n t a c t   rod  16  i s   i n s e r t e d   i n t o   t h e  

h o u s i n g   10  t h r o u g h   a  t h i r d   a u x i l i a r y   s e a l i n g   member  38.. 

The  t h i r d   a u x i l i a r y   s e a l i n g   member  38  is  p r o v i d e d   w i t h   a  

t u b u l a r   p o r t i o n   38a  and  a  f l a n g e   p o r t i o n   38b .   A  m e t a l l i z e d  

p o r t i o n   34  i s   p r o v i d e d   in  an  i n n e r   s u r f a c e   of  t h e  

a p e r t u r e   12a  of   the   u p p e r   end  p l a t e   12.  The  t u b u l a r  

p o r t i o n  3 8 a   of   t h e   t h i r d   a u x i l i a r y   s e a l i n g   member   38  i s  

i n s e r t e d   i n t o   t he   a p e r t u r e   12a  by  way  o f  t h e   m e t a l l i z e d  

p o r t i o n   34.  A c c o r d i n g l y ,   t h e   f i r s t   s u p p o r t i n g   means   F  

c o m p r i s e s   t h e   c l i p   r i n g   36a  and  the   t h i r d   a u x i l i a r y   s e a l i n g  

member   3 8 .  

As  i s   shown  in  F i g u r e s   1  and  3,  the   m o v a b l e  

c o n t a c t   rod  20  is   i n s e r t e d   i n t o   a  b e l l o w s   40.  An  u p p e r  

end  40b  of  t h e   b e l l o w s   40  is  s e c u r e d   in  v a c u u m - t i g h t   s e a l  

by  means   of  a  b r a z i n g   m a t e r i a l   42.  A  l o w e r   end  of  t h e  
1 



b e l l o w s   40  i s   i n s e r t e d   i n t o   t he   a p e r t u r e   14a  of  t he   l o w e r  

end  p l a t e   14  and  is   s e c u r e d   in  v a c u u m - t i g h t   s e a l   by  m e a n s  

of  a  m e t a l l i z e d   p o r t i o n   34b  and  a  b r a z i n g   m a t e r i a l   42  t o  

form  the  h e r m e t i c   s e a l   means   G.  

In  more   d e t a i l ,   t he   c y l i n d r i c a l   h o u s i n g   10  of  t h e  

e n v e l o p e   A  is   made  o f  a   n o n - m a g n e t i c   m e t a l l i c   m a t e r i a l   i n  

the   form  of  t h e   a u s t e n i t e   s t a i n l e s s   s t e e l   w h i c h   has   t h e  

h i g h   m e c h a n i c a l   s t r e n g t h .   Bo th   open   end  p o r t i o n s   of  t h e  

h o u s i n g   10  a r e   p r o v i d e d   w i t h   a x i a l   s t e p p e d   p o r t i o n s   10a  a n d  

10b  l o c a t e d   i n n e r   p e r i p h e r y   s i d e   of  t he   h o u s i n g   10.  T h e  

u p p e r   end  p l a t e   12  i s   made  of  an  i n o r g a n i c   i n s u l a t i n g  

m a t e r i a l   in  t h e   f o rm  of  c e r a m i c s   or  c r y s t a l l i z e d   g l a s s   a n d  

h a s   a  r i n g - s h a p e d   p r o j e c t i o n   12b  p r o j e c t i n g   t o w a r d   t h e  

i n n e r   s i d e   of   t h e   e n v e l o p e   10.  The  l o w e r   end  p l a t e   14  i s  

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

or  c r y s t a l l i z e d   g l a s s   and  has   a  r i n g - s h a p e d   p r o j e c t i o n   1 4 b  

a t   the   edge   p o r t i o n   t h e r e o f   and  p r o j e c t i n g   t o w a r d   the   i n n e r  

s i d e   of  t he   e n v e l o p e   10.  The  f i r s t   a u x i l i a r y   s e a l i n g  

member  30  is   made  of  a  p l a s t i c   d e f o r m a b l e   m e t a l l i c   m a t e r i a l  

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

p o r t i o n   30a  and  a  s h o r t   t u b u l a r - s h a p e d   p r o j e c t i o n   30b .   A s  

is  b e s t   shown  in  F i g u r e   2,  t he   f l a n g e   p o r t i o n   30a  of  t h e  

f i r s t   a u x i l i a r y   s e a l i n g   member  30  is   d i s p o s e d   on  t h e  

s t e p p e d   p o r t i o n   10a  of   t h e   h o u s i n g   10.  The  f l a n g e   24a  o f  

the   f i r s t   a u x i l i a r y   s h i e l d   24a  is  p r o v i d e d   b e t w e e n   t h e  

s t e p p e d   p o r t i o n   10a  of   t he   h o u s i n g   10  and  the   f l a n g e   30a  o f  

the   f i r s t   a u x i l i a r y   s e a l i n g   member  30.  The  p r o j e c t i o n   1 2 b  



of  t h e   u p p e r   end  p l a t e   12  i s   d i s p o s e d   on  t he   f l a n g e   p o r t i o n  

30a  of  t he   f i r s t   a u x i l i a r y   s e a l i n g   member   30  v i a   a  

m e t a l l i z e d   p o r t i o n   34.  The  b r a z i n g   m a t e r i a l s   42  a r e  

p r o v i d e d   b e t w e e n   the   s t e p p e d   p o r t i o n   10a  of  t he   h o u s i n g   1 0  

and  the   f l a n g e   30a  of  t he   f i r s t   a u x i l i a r y   s e a l i n g   member  3 0  

and  b e t w e e n   the   end  of  the  h o u s i n g   10  and  the   t u b u l a r  

p o r t i o n   30b  of  t h e   f i r s t   a u x i l i a r y   b r a z i n g   member  3 0 .  

A c c o r d i n g l y ,   t he   f i r s t   s e a l i n g   means   D  is  c o m p r i s e d   by  t h e  

s t e p p e d   p o r t i o n   1 0 a ,   the   r i n g - s h a p e d   p r o j e c t i o n   12b  of  t h e  

u p p e r   end  p l a t e   12 ,   t h e   m e t a l l i z e d   p o r t i o n   34  p r o v i d e d   o n  

t h e   end  s u r f a c e   of  t he   p r o j e c t i o n   12b  of  t h e   u p p e r   e n d  

p l a t e   12  and  t he   b r a z i n g   m a t e r i a l s   4 2 .  

As  i s   shown  in  F i g u r e   1,  t h e   s e c o n d   s e a l i n g  

m e a n s   E  c o m p r i s e s ,   s i m i l a r   to  t he   f i r s t   c o n n e c t i n g   means   D,  

t h e   s t e p p e d   p o r t i o n   10b  of  t he   h o u s i n g   10,   the   s e c o n d  

a u x i l i a r y   s e a l i n g   member  32  p r o v i d e d   in  t he   s t e p p e d  

p o r t i o n   10b  of  t h e   h o u s i n g   10,   t h e   p r o j e c t i o n   14b  of  t h e  

l o w e r   end  p l a t e   14  is  f i x e d   i n t o   t he   s e c o n d   a u x i l i a r y  

s e a l i n g   member   32  v i a   a  m e t a l l i z e d   p o r t i o n   3 4 .  

As  i s   b e s t   shown  in  F i g u r e s   1  and  2,  t h e  

s t a t i o n a r y   c o n t a c t   rod  22  is   made  of  C u ,   and  is  i n s e r t e d  

i n t o   t he   h o u s i n g   10  t h r o u g h   t h e   a p e r t u r e   12a  of  t he   u p p e r  

end   p l a t e   12  and  is   s e c u r e d   to  t h e   u p p e r   end  p l a t e   12  b y  

m e a n s   of  t h e   f i r s t   s u p p o r t i n g   means   F.  The  f i r s t  

s u p p o r t i n g   m e a n s   F  c o m p r i s e s   t h e   a p e r t u r e   12a  of  the   u p p e r  

end   p l a t e   12,   a  t h i r d   a u x i l i a r y   b r a z i n g   member   38  h a v i n g   a  

t u b u l a r   p o r t i o n   38a  and  a  f l a n g e   p o r t i o n   38b  i n t e g r a l l y  



f o r m e d   w i t h   t he   t u b u l a r   p o r t i o n   3 8 a ,   w h i c h   is   made  of  a  

p l a s t i c   d e f o r m a b l e   m a t e r i a l   in  t he   fo rm  of  Cu,  the   u p p e r  

end  p l a t e   12  made  of  t h e   i n o r g a n i c   i n s u l a t i n g   m a t e r i a l ,   a  

m e t a l l i z e d   p o r t i o n   34  w h i c h   is   p r o v i d e d   on  an  i n n e r   s u r f a c e  

of  t he   a p e r t u r e   12a l   a  c l a m p i n g   member   in  t he   form  of  a  

c o v e r   r i n g   36a  f i x e d  i n t o   an  a n n u l a r   g r o o v e   16a  of  t h e  

s t a t i o n a r y   c o n t a c t   rod  1 6 .  

The  m o v a b l e   e l e c t r i c a l   c o n t a c t   22  has   a  c i r c u l a r  

r e c e s s   2 2 a ,   a  r i n g - s h a p e d   s l o t   '22b  and  a  r i n g - s h a p e d  

c o n t a c t   s e g m e n t   22c  f i x e d   i n t o   t he   s l o t   22b .   The  m o v a b l e  

c o n t a c t   rod  20  is  i n s e r t e d   and  f i x e d   in  t h e   c i r c u l a r   s l o t  

22a  of  t h e   m o v a b l e   e l e c t r i c a l   c o n t a c t   22.  As  is  shown  i n  

F i g u r e   3,  t he   m o v a b l e   c o n t a c t   rod   20  is   m o v a b l y   s e c u r e d   t o  

t h e   l o w e r   end  p l a t e   14  by  means   of  t he   s e c o n d   s u p p o r t i n g  

means   G  i n c l u d i n g   the   b e l l o w s   40  m o u n t e d   on  the   m o v a b l e  

c o n t a c t   rod  20,  a  c l a m p i n g   member   in  t he   f o rm  of  a  c o v e r -  

r i n g   3 6 c   f i x e d   to  an  a n n u l a r   g r o o v e   20a  of  t h e .   m o v a b l e  

c o n t a c t   rod  20  and  a  b r a z i n g   m a t e r i a l   42.  An  u p p e r   end  o f  

t he   b e l l o w s   40  is  s e c u r e d   to  t h e   m o v a b l e   c o n t a c t   rod  20.  A 

l o w e r   e n d  o f   t he   b e l l o w s   is  i n s e r t e d   i n t o   t h e   a p e r t u r e   1 4 a  

of  t h e   l o w e r   end  p l a t e   14  and  is   s e c u r e d  t o   t he   l o w e r   e n d  

p l a t e   14  by  t he   m e t a l l i z e d   p o r t i o n   34  p r o v i d e d   on  an  i n n e r  

s u r f a c e   of   t he   a p e r t u r e   14a  and  a  b r a z i n g   m a t e r i a l   4 2 .  

The  s h i e l d i n g   member   C  is  made  of  a  n o n - m a g n e t i c  

m a t e r i a l   in  t he   form  of  an  a u s t e n i t e   s t a i n l e s s   s t e e l .   T h e  

m a i n   a r c - s h i e l d   23  c o m p r i s e s   a  c i r c u l a r   f l a t   p o r t i o n   23a ,   a  

t u b u l a r   p o r t i o n   22b  and  an  a p e r t u r e   23c  p r o v i d e d   a t   t h e  



c e n t e r   p o r t i o n   of  t he   f l a t   p o r t i o n   23a .   The  a r c - s h i e l d   23  

is   i n s e r t e d   to  t he   s t a t i o n a r y   c o n t a c t   rod  16  t h r o u g h   t h e  

a p e r t u r e   23c  and  i s   f i x e d   to  a  c l a m p i n g   member   in  t he   f o r m  

of  a  c o v e r   r i n g   36b  f i x e d   to  an  a n n u l a r   s l o t   16b  of  t h e  

s t a t i o n a r y   c o n t a c t   rod  16  by  means   of  t h e   b r a z i n g  

m a t e r i a l   42.  The  f i r s t   a u x i l i a r y   s h i e l d   24  c o m p r i s e s   a  

t u b u l a r   p o r t i o n   24a  and  a  f l a n g e   p o r t i o n   24b .   The  f l a n g e  

p o r t i o n   24b  o f  t h e   f i r s t   a u x i l i a r y   s h i e l d   24  is   s e c u r e d   t o  

t he   s t e p p e d   p o r t i o n   10a  of   t he   h o u s i n g   10.  The  f i r s t  

a u x i l i a r y   s h i e l d   24  has   a  s m a l l e r   d i a m e t e r   t h a n   t h a t   of  t h e  

f i r s t   m a i n   a r c - s h i e l d   22  and  is  c o a x i a l l y   p r o v i d e d   w i t h  

r e s p e c t   to  t he   f i r s t   m a i n   a r c - s h i e l d   22.  The  s e c o n d   m a i n  

a r c - s h i e l d   26  of  t h e   s h i e l d i n g   member  C  has   a  c i r c u l a r   f l a t  

p o r t i o n   26a ,   a  t u b u l a r   p o r t i o n   26b  and  an  a p e r t u r e   2 6 c  

p r o v i d e d   a t   t he   c e n t e r   p o r t i o n   of  t he   f l a t   p o r t i o n   2 6 a .  

The  a r c - s h i e l d   26  i s   m o u n t e d   on  t he   m o v a b l e   c o n t a c t   rod  20 

by  t he   a p e r t u r e   2 6 c ,   c o v e r   r i n g   36c  and  t h e   b r a z i n g  

m a t e r i a l   42.  The  s e c o n d   a u x i l i a r y   s h i e l d   28  has   a  t u b u l a r  

p o r t i o n   28a  and  a  f l a n g e   p o r t i o n   28b  w h i c h   is   s e c u r e d   t o  

t h e   s t e p p e d   p o r t i o n   10b  of  t h e   h o u s i n g   10..  

R e f e r r i n g   now  to  t he   m a t e r i a l   of  e a c h   c o m p o n e n t  

of   t h e   v a c u u m   i n t e r r u p t e r ,   t h e   h o u s i n g   10  is   made  of  a  n o n -  

m a g n e t i c   m e t a l l i c   m a t e r i a l   in  the   fo rm  of  an  a u s t e n i t e  

s t a i n l e s s   s t e e l   h a v i n g   t h e   h i g h   m e c h a n i c a l   s t r e n g t h .   E a c h  

of  t he   u p p e r   and  l o w e r   end  p l a t e s   12  and  14  i s   made  of  t h e  

i n o r g a n i c   i n s u l a t i n g   m a t e r i a l   such   as  an  c e r a m i c s   or  a  

c r y s t a l l i z e d   g l a s s .   M e t a l l i z e d   p o r t i o n s   34  a r e   made  o f  



- m e t a l   a l l o y   o b t a i n e d   by  a d d i n g   Mo  or  Mn  to  Ti  (Mn-Ti   a l l o y  

or  M o - M n - T i   a l l o y )   h a v i n g   the   same  c o e f f i c i e n t   of  t h e r m a l  

e x p a n s i o n   as  t h a t   of  t he   end  p l a t e s   12  and  14,   h a v i n g   a  

b r a z i n g   t e m p e r a t u r e   b e t w e e n   600°C  and  1 0 0 ° C .   T h e  

s t a t i o n a r y   c o n t a c t   rod  16  and  t he   m o v a b l e   c o n t a c t   rod  20  

a r e   made  of  Cu  h a v i n g  a   b r a z i n g   t e m p e r a t u r e   b e t w e e n   6 0 0 ° C  

and  1 0 0 0 ° C .   The  e l e c t r i c a l   c o n t a c t s   18  and  22  a r e   made  o f  

Cu.  The  s h i e l d i n g   member  C  is  made  of  a  n o n - m a g n e t i c  

m a t e r i a l   in  t h e   form  of  an  a u s t e n i t e   s t a i n l e s s   s t e e l .   T h e  

b e l l o w s   40  is   made  of  an  a u s t e n i t e   s t a i n l e s s   s t e e l .   E a c h  

of  t he   f i r s t   a u x i l i a r y   s e a l i n g   member   30  and  the   s e c o n d  

a u x i l i a r y   s e a l i n g   member  32  i s   made  of  a  p l a s t i c   d e f o r m a b l e  

m a t e r i a l   in  t h e   form  of  Cu  w h i c h   is  d e f o r m a b l e   by  t h e  

t h e r m a l   s t r e s s   g e n e r a t e d   b e t w e e n   t he   m e t a l l i c   h o u s i n g   1 0  

and  the   end  p l a t e s   12  and  14  in  s low  c o o l i n g   a f t e r   t h e  

b r a z i n g   and  w h i c h   is   e m p l o y e d   to  e n h a n c e   t he   s e a l i n g -  

c o n n e c t i o n   b e t w e e n   the   m e t a l l i c   h o u s i n g   10  a n d  t h e   u p p e r  

and  l o w e r   end  p l a t e s   12  and  14  h a v i n g   the   d i f f e r e n t  

c o e f f i c i e n t s   of  t h e r m a l   e x p a n s i o n   f rom  t h a t   of  t he   h o u s i n g  

10.  The  a u x i l i a r y   s e a l i n g   m e m b e r s   30  and  32  can   be  made  o f  

Fe  w h i c h   i s   a l s o   d e f o r m a b l e   by  the   t h e r m a l   s t r e s s   i n  

c o o l i n g   a f t e r   b r a z i n g .   F u r t h e r ,   the   a u x i l i a r y   s e a l i n g  

m e m b e r s   30  and  32  can  be  made  of  F e - N i - C o   a l l o y   or  F e - N i  

a l l o y ,   w h i c h   has   t he   a p p r o x i m a t e l y   same  c o e f f i c i e n t   o f  

t h e r m a l   e x p a n s i o n   w i t h   t h a t   of  t he   end  p l a t e s   12  and  14,   i n  

c a s e   t h a t   t he   h o u s i n g   10  is  made  of  Cu  or  Fe  w h i c h   i s  

d e f o r m a b l e   by  the   t h e r m a l   s t r e s s   g e n e r a t e d   in  s low  c o o l i n g  



a f t e r   t he   b r a z i n g .   The  t h i r d   a u x i l i a r y   s e a l i n g   member   3 8  

is   made  of  Cu  w h i c h   is  a l s o   d e f o r m a b l e   by  the   t h e r m a l  

s t r e s s   g e n e r a t e d   by  t h e   d i f f e r e n c e   of  t he   c o e f f i c i e n t   o f  

t h e r m a l   e x p a n s i o n   b e t w e e n   t he   u p p e r   end  p l a t e   12  and  t h e  

s t a t i o n a r y   c o n t a c t   rod  16.  F u r t h e r ,   t he   t h i r d   a u x i l i a r y  

b r a z i n g   member   38  can   be  made  of  F e - N i - C o   a l l o y   or  t h e  

F e - N i   a l l o y ,   as  in  t he   c a s e   of  t he   f i r s t   and  s e c o n d  

a u x i l i a r y   s e a l i n g   m e m b e r s   30  and  32.  A d d i t i o n a l l y ,   t h e  

s h i e l d i n g   member   C  can   be  made  of  t h e - i n e x p e n s i v e   Fe  w h e n  

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

c u r r e n t   and  low  v o l t a g e   power   s y s t e m .  

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

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

is   now  d e s c r i b e d   in  c o n j u n c t i o n   w i t h   F i g u r e s   1  to  4  of  t h e  

a c c o m p a n y i n g   d r a w i n g s .  

R e f e r r i n g   to  F i g u r e   1,  t he   vacuum  p o w e r  

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

f i r s t l y   t h e   l o w e r   end  p l a t e   14  h o r i z o n t a l l y   a t   t he   a x i a l  

end  of   t h e   h o u s i n g   10  by  means   of  t h e  b r a z i n g   m a t e r i a l ,  

m o u n t i n g   t h e   b e l l o w s   40  on  t h e   l o w e r   end  p l a t e   14  by  m e a n s  

of  t h e   b r a z i n g   m a t e r i a l   42  s u c h   t h a t   a  t u b u l a r   p o r t i o n   4 0 a  

is   i n s e r t e d   i n t o   t he   a p e r t u r e   14a  of  t h e   l o w e r   end  p l a t e   1 4  

b y  w a y   of  t h e   m e t a l l i z e d   p o r t i o n   34b ,   f i t t i n g   the   s e c o n d  

a u x i l i a r y   s e a l i n g   member   32  i n t o   p r o j e c t i n g   p o r t i o n   14b  o f  

t he   l o w e r   end  p l a t e   14  by  way  of   the   m e t a l l i z e d   p o r t i o n   3 4  

and  t he   b r a z i n g   m a t e r i a l   42,   d i s p o s i n g   the   f l a n g e   p o r t i o n  

28b  of  t h e   s e c o n d   a u x i l i a r y   s h i e l d   28  by  way  of  the   b r a z i n g  



m a t e r i a l   42,   f i t t i n g   the   s t e p p e d   p o r t i o n   10b  of  t h e  

h o u s i n g   10  to  t he   s e c o n d   a u x i l i a r y   s e a l i n g   member  32  by  w a y  

of  t he   f l a n g e   28b  of  t he   s h i e l d   28,  s u r r o u n d i n g   the   m o v a b l e  

c o n t a c t   rod  20  a t   t he   u p p e r   end  40a  of  t he   b e l l o w s   40  b y  

means   of  b r a z i n g   m a t e r i a l   42,   s u p p o r t i n g   the   m o v a b l e  

c o n t a c t   rod  20  on  the   b e l l o w s   40  by  means   of  the   c o v e r  

r i n g   3 6 c ,   i n s e r t i n g   the   s e c o n d   ma in   a r c - s h i e l d   26  to  t h e  

m o v a b l e   c o n t a c t   rod  20  s u c h   t h a t   t he   t u b u l a r   p o r t i o n   26b  i s  

d i r e c t e d   t o w a r d   the   l o w e r   end  p l a t e   14  and  the   f l a t  

p o r t i o n   26a  is  f i x e d   to  the   c o v e r   r i n g   36c  by  means   o f  

b r a z i n g   m a t e r i a l   42,   m o u n t i n g   t h e   e l e c t r i c a l   m o v a b l e  

c o n t a c t   22  on  the   u p p e r   end  of  the   m o v a b l e   c o n t a c t   rod  20  

by  m e a n s   of  t he   c i r c u l a r   g r o o v e   22a  and  the   b r a z i n g  

m a t e r i a l   42,   d i s p o s i n g   the   s t t i o n a r y   e l e c t r i c a l   c o n t a c t   1 8  

a t   t he   l o w e r   end  of  t he   s t a t i o n a r y   c o n t a c t   rod  16  by  m e a n s  

of  t he   c i r c u l a r   r e c e s s   18a  and  t h e   b r a z i n g   m a t e r i a l ,  

d i s p o s i n g   t he   f i r s t   ma in   a r c - s h i e l d   22  on  the   s t a t i o n a r y  

c o n t a c t   rod  16  by  means   of  the   c o v e r   r i n g   36b  and  t h e  

b r a z i n g   m a t e r i a l   42 ,   d i s p o s i n g   the   f l a n g e   24b  of  the   f i r s t  

a u x i l i a r y   s h i e l d   24  on  the  s t e p p e d   p o r t i o n   10a  of  t h e  

h o u s i n g   10  by  means   of  the   b r a z i n g   m a t e r i a l   42,  f i t t i n g   t h e  

f i r s t   a u x i l i a r y   s e a l i n g   member   30  i n t o   the   s t e p p e d  

p o r t i o n   10b  of  t he   h o u s i n g   10  by  m e a n s   of  t h e   f l a n g e   24b  o f  

t he   s h i e l d   24  and  the   b r a z i n g   m a t e r i a l   42,   i n s e r t i n g   t h e  

s t t i o n a r y   c o n t a c t   rod  16  i n t o   t he   a p e r t u r e   12a  of  the   u p p e r  

end  p l a t e   12,  i n s e r t i n g   the   t h i r d   a u x i l i a r y   s e a l i n g  

member   38  to  t he   s t a t i o n a r y   c o n t a c t   rod  16  such   t h a t   t h e  



t u b u l a r   p o r t i o n   38a  of  t h e   b r a z i n g   member   38  is  f i t t e d   i n t o  

t h e   a p e r t u r e   12a  by  way  of  the  m e t a l l i z e d   p o r t i o n   3 4 a ,  

s e c u r i n g   t he   s t a t i o n a r y   c o n t a c t   rod  16  to  t he   u p p e r   e n d  

p l a t e   12  by  m e a n s   of  t he   a p e r t u r e   1 2 a ,   t he   m e t a l l i z e d  

p o r t i o n   34a ,   t h e   t h i r d   a u x i l i a r y   b r a z i n g   member   38,   t h e  

c o v e r   r i n g   36a  and  t he   b r a z i n g   m a t e r i a l   42,   and  d i s p o s i n g  

the   u p p e r   end  p l a t e   12  on  the   f i r s t   a u x i l i a r y   s e a l i n g  

member   30  by  m e a n s   of  t he   m e t a l l i z e d   p o r t i o n   34  and  t h e  

b r a z i n g   m a t e r i a l   42.   The  f o l l o w i n g   s t e p s   a r e   f u r t h e r  

c a r r i e d   o u t :   h e a t i n g   t he   b r a z i n g   m a t e r i a l s   42  w h i c h   a r e  

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

i n t e r r u p t e r   a t   t h e   b r a z i n g   t e m p e r a t u r e   w h i c h   is   b e t w e e n  

950°C  and  1 0 5 0 ° C   w h i l e   e v a c u a t i n g   a t   t h e   p r e s s u r e   w h i c h   i s  

l e s s   t h a n   1 0 - 5   T o r r .   in  a  vacuum  o v e n ,   and  l e t t i n g   g a s e s  

i n d u c e d   by  h e a t i n g   e a c h   c o m p o n e n t   o u t   of   the   vacuum  p o w e r  

i n t e r r u p t e r .   When  t h e   b r a z i n g   m a t e r i a l   i n s e r t e d   in  e a c h  

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

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

o t h e r .   A d d i t i o n a l l y ,   i t   i s   p r e f e r a b l e   t h a t   h e a t i n g  

t e m p e r a t u r e   i s   h i g h   w i t h i n   the   r a n g e   of  m e l t i n g   t e m p e r a t u r e  

of  b r a z i n g   m a t e r i a l   and  the   p r e s s u r e   is  l e s s   t h a n   1 0 - 5  

T o r r .   The  t e m p e r a t u r e   of  the   vacuum  f u r n a c e   is  g r a d u a l l y  

d e c r e a s e d   to  t h e   room  t e m p e r t u r e   and  the   vacuum  p o w e r  

i n t e r r u p t e r   a s s e m b l e d   is   m a i n t a i n e d   a t   t he   room  t e m p e r a t u r e  

d u r i n g   p r e d e t e r m i n e d   t i m e   i n t e r v a l .   In  t h i s   c a s e ,   t h e  

u p p e r   l i m i t   of  t he   h e a t i n g   t e m p e r a t u r e   is  d e t e r m i n e d   b y  

1 0 5 3 ° C   of  c o p p e r   m e l t i n g   t e m p e r a t u r e ,   and  l o w e s t   h e a t i n g  



t e m p e r a t u r e   is  d e t e r m i n e d   by  900°C  of  b r a z i n g   t e m p e r a t u r e  

of  s t a i n l e s s   s t e e l .   The  h i g h e s t   h e a t i n g   t e m p e r a t u r e   may  b e  

l e s s   t h a n   900°C  by  p r o v i d i n g   t h e   Ni  p l a t i n g   on  the   b r a z i n g  

p o r t i o n s   s u c h   as  t he   h o u s i n g   10  and  the   b e l l o w s   40  made  o f  

the   a u s t e n i t e   s t a i n l e s s   s t e e l .  

F i g u r e   4  shows  the   t h e r m a l   c h a r a c t e r i s t i c s   of  t h e  

t e n s i l e   s t r e n g t h   F  and  t he   e x p a n s i o n   U  of  Cu  and  Fe ,   w i t h  

r e s p e c t   to  to  t h e   t e m p e r a t u r e   T.  In  F i g u r e   4,  a  c u r v a   A1 

shows  the   t e n s i l e   s t r e n g t h   of  t he   Cu  w i t h   r e s p e c t   to  t h e  

t e m p e r a t u r e ,   and  a  c u r v e   B1  d e s i g n a t e s   the   t e n s i l e   s t r e n g t h  

of  t he   Fe  w i t h   r e s p e c t   to  t he   t e m p e r a t u r e .   F u r t h e r ,   a  

c u r v e   A2  shows  t h e   e x p a n s i o n   r a t e   of  Cu,  and  a  c u r v e   B2 

shows  the   e x p a n s i o n   r a t e   of  Fe  w i t h   r e s p e c t   to  t h e  

t e m p e r a t u r e .   As  is   shown  by  t he   c u r v e s   Al ,   Bi  and  A2,  B2  o f  

F i g u r e   4,  t he   t e n s i l e   s t r e n g t h   of  t h e   m a t e r i a l   made  of  Cu  

d e c r e a s e s   w i t h   t h e   i n c r e m e n t   of  t e m p e r a t u r e ,   and  t h e  -  

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

i n c r e m e n t   of  t he   t e m p e r a t u r e .   A c c o r d i n g l y ,   i t   i s  

a p p r e c i a t e d   t h a t   t h e   d e f o r m a b i l i t y   i s   p e r f o r m e d   due  to  t h e  

t h e r m a l  s t r e s s   in  b r a z i n g   and  t h e r e b y   the  s e a l i n g   of  t h e  

j u n c t i o n s   of  t he   e n v e l o p e   is   s e c u r e d   and  t h a t   the   r e s i d u a l  

t h e r m a l   s t r e s s   i s   v e r y   s m a l l ,   b e c a u s e   the  t e n s i l e   s t r e n g t h  

the   a u x i l i a r y   s e a l i n g   m e m b e r s   made  of  Cu  or  Fe  a r e   v e r y  

s m a l l   c o m p a r i n g   w i t h   t h a t   of  t he   i n s u l a t i n g   end  p l a t e s   1 2  

and  14  made  of  t h e   i n o r g a n i c   i n s u l a t i n g   m a t e r i a l s   s u c h   a s  

the   c e r a m i c s   or  t he   g l a s s ,   when  the   a u x i l i a r y   s e a l i n g  

members   a r e   b r a z e d   to  the   h o u s i n g   10  and  the  end  p l a t e s   1 2  



and  14  a t   t he   h i g h   t e m p e r a t u r e   l e s s   t h a n   9 0 0 ° C .  

A c c o r d i n g l y ,   t h e   h i g h   s e a l i n g   p e r f o r m a n c e   and  t he   h i g h  

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

e m p l o y i n g   t he   a u x i l i a r y   s e a l i n g   member  made  of  Cu,  F e ,  

F e - N i - C o   a l l o y   or  F e - N i   a l l o y ,   in  s p i t e   t h a t   _ _ t h e  

c o e f f i c i e n t s   of  t he   t h e r m a l   e x p a n s i o n   of  t he   end  p l a t e s   1 2  

and  14  made  of   t he   i n o r g a n i c   i n s u l a t i n g   m a t e r i a l   in  t h e  

fo rm  of  c e r a m i c s   d i f f e r   f rom  t h a t   of  the   h o u s i n g   10  made  o f  

the   m e t a l l i c   m a t e r i a l   s u c h   as  the   a u s t e n i t e   s t a i n l e s s  

s t e e l ,   Cu  or   Fe.   I t   is   c o n s i d e r e d   t h a t   t he   h i g h   s e a l i n g  

p e r f o r m a n c e   b e t w e e n   t h e   end  p l a t e s   12  and  14  and  t h e  

h o u s i n g   10  i s   o b t a i n e d   when  t h e   h o u s i n g   10  i s   made  of   F e ,  

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

s m a l l e r   t h a n   t h a t   of  t h e   Cu  in   s p i t e   t h a t   t e n s i l e   s t r e n g t  

of  t he   Fe  w i t h   r e s p e c t   t o  t h e   t e m p e r a t u r e   i s   l a r g e r   t h a n  

t h a t   of  Cu  as  is  shown  in  F i g u r e   4  and  t h a t   t he   c r e e p  

s t r a i n   r a t e   of  Fe  is  s m a l l e r   t h a n   t h a t   of  Cu,  u n d e r   t h e  

p r e d e t e r m i n e d   t e m p e r a t u r e .   F u r t h e r ,   t he   h i g h   s e a l i n g  

p e r f o r m a n c e   b e t w e e n   t h e   end  p l a t e   14  and  t he   b e l l o w s   40  c a n  

be  o b t a i n e d   due  to  t he   p l a s t i c   d e f o r m a t i o n   t h e r e o f ,   s i n c e  

the   t h i c k n e s s   of  t he   b e l l o w s  4 0   is  v e r y   s m a l l   ( a b o u t  

0 . 1  -   0 . 2  m m )   and  the   t h e r m a l   s t r e s s   t h e r e o f   is  s m a l l e r  

t h a n   t h a t   of  t h e   l o w e r   end  p l a t e   1 4 .  

From  t he   f o r e g o i n g   d e s c r i p t i o n ,   i t   w i l l   b e  

a p p r e c i a t e d   t h a t   t he   f o l l o w i n g   a d v a n t a g e s   can   be  a c h i e v e d  

in  the   f i r s t   e m b o d i m e n t   of  the   vacuum  i n t e r r u p t e r   a c c o r d i n g  

to  the   p r e s e n t   i n v e n t i o n :  



S i n c e   t he   a u x i l i a r y   s e a l i n g   member s   w h i c h   a r e  

d e f o r m a b l e   due  to  t he   t h e r m a l   s t r e s s   g e n e r a t e d   in  c o o l i n g  

a f t e r   t he   b r a z i n g   a r e   e m p l o y e d   to  c o n n e c t   t he   end  p l a t e s  

made  of  i n s u l a t i n g   m a t e r i a l s   to  t he   m e t a l l i c   m a t e r i a l s   i n  

the   form  of  t h e   h o u s i n g   and  the   s t a t i o n a r y   c o n t a c t   r o d ,  t h e  

s e a l i n g   p e r f o r m a n c e   o f   the   i n t e r r u p t e r   is  e x t r e m e l y  

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

S i n c e   t he   s e a l i n g   b e t w e e n   the   c o m p o n e n t s   of  t h e  

vacuum  i n t e r r u p t e r   and  the   r e m o v e m e n t   of  the   gas   g e n e r a t e d  

in  b r a z i n g   a r e   s i m u l t a n e o u s l y   c a r r i e d   ou t   by  h e a t i n g   t h e  

p r e v i o u s l y   a s s e m b l e d   i n t e r r u p t e r   a t   t he   t e m p e r a t u r e  

r a n g i n g   f r o m   900°C   to  1 0 5 0 ° C   in  t he   vacuum  o v e n ,   t h e  

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

r e l i a b l e   and  good   p e r f o r m a n c e   vacuum  i n t e r r u p t e r   can   b e  

o b t a i n e d .  

F i g u r e   5  shows   t he   s e c o n d   e m b o d i m e n t   of  t h e  

vacuum  i n t e r r u p t e r   in  a c c o r d a n c e   w i t h   t he   p r e s e n t  

i n v e n t i o n .  I n   the   s e c o n d   e m b o d i m e n t   of  the   v a c u u m  

i n t e r r u p t e r ,   t h e   d i f f e r e n c e   f rom  the   f i r s t   e m b o d i m e n t  

s t a t e d   a b o v e   r e s i d e s   in  a  s h i e l d i n g   member  C,  t he   s e c o n d  

s e a l i n g   m e a n s   E,  t he   f i r s t   s e c u r i n g   means   F  and  h e r m e t i c  

s e a l   means   G.  In  F i g u r e   5,  the   same  r e f e r e n c e   n u m e r a l s  

d e s i g n a t e d   in  F i g u r e   1  t h r o u g h   F i g u r e   3  i n d i c a t e  

c o r r e s p o n d i n g   p a r t s   of  the   vacuum  power   i n t e r r u p t e r   a n d  

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

d e s c r i b e d   a b o v e   w i l l   be  o m i t t e d .  

As  shown  in  F i g u r e   5,  a  f i r s t   main   a r c - s h i e l d   44  



h a s   a  d i s c - s h a p e d   f l a t   p o r t i o n   44a  h a v i n g   an  a p p r o x i m a t e l y  

same  d i a m e t e r   as  t h a t   of  t he   s t a t i o n a r y   e l e c t r i c a l   c o n t a c t  

18 ,   a  t u b u l a r   p o r t i o n   44b  f o r m e d   i n t e g r a l l y   w i t h   t he   f l a t  

p o r t i o n   44a  and  a  c u r v e d   p o r t i o n   44c  c u r v e d   r e c t a n g u l a r l y  

f r o m   the   o u t e r   e d g e   of  the   f l a t   p o r t i o n   44a.   The  t u b u l a r  

p o r t i o n   of  t h e   f i r s t   main   a r c - s h i e l d   44  is  f i t t e d   to  t h e  

s t a t i o n a r y   c o n t a c t   rod  16.  A . f i r s t   a u x i l i a r y   s h i e l d   46  h a s  

a  c i r c u l a r   f l a t   p o r t i o n   4 6 a ,   a  t u b u l a r   p o r t i o n   46b ,   a  

f l a n g e   p o r t i o n   46d  and  an  a p e r t u r e   4'6d  p r o v i d e d   in  t h e  

c e n t e r   of   t h e   f l a t   p o r t i o n   46a .   The  f l a n g e   p o r t i o n   46d  i s  

s e c u r e d   to  a  s t e p p e d   p o r t i o n   10a  of  a  h o u s i n g   10.  A  s e c o n d  

m a i n   a r c - s h i e l d   48  c o m p r i s e s ,   s i m i l a r   to  t he   f i r s t   m a i n  

a r c - s h i e l d   4 4 ,  a   c i r c u l a r   f l a t   p o r t i o n   48a ,   a  t u b u l a r  

p o r t i o n   48b  and  a  c u r v e d   p o r t i o n   48c .   The  t u b u l a r  

p o r t i o n   48b  i s   f i t t e d   to  a  m o v a b l e   c o n t a c t   rod  20.  A 

s e c o n d   a u x i l i a r y   s h i e l d   50  has   a  d i s c - s h a p e d   f l a t  

p o r t i o n   5 0 a ,   a  t u b u l a r   p o r t i o n   50b  and  an  a p e r t u r e   5 0 c  

p r o v i d e d   a t   t h e   c e n t e r   p o r t i o n   of  t h e   f l a t   p o r t i o n   50a .   An 

o p e n   end  of  t h e   s h i e l d   50  is   s e c u r e d   to  an  i n t e r n a l   s u r f a c e  

of   a  l o w e r   end   p l a t e   1 4 .  

A  p e r i p h e r a l   p o r t i o n   of  an  u p p e r   end  p l a t e   12  i s  

d i s p o s e d   on  t h e   f l a n g e   46c  of  the   s h i e l d   46  by  means   of  a  

b r a z i n g   m a t e r i a l .   A  d i a m e t e r   of  t he   u p p e r   end  p l a t e   12  i s  

s m a l l e r   t h a n   an  i n n e r   d i a m e t e r   of  t he   s t e p p e d   p o r t i o n   1 0 a  

of   t he   h o u s i n g   10.  A  f i r s t   a u x i l i a r y   s e a l i n g   member  30  h a s  

a  r i n g - s h a p e d   f l a t   p o r t i o n   30a  and  a  s h o r t   t u b u l a r  

p o r t i o n   30b .   The  t u b u l a r   p o r t i o n   30b  is  f i t t e d   i n t o   t h e  



s t e p p e d   p o r t i o n   1 0 a ,   and  the   u p p e r   end  p l a t e   12  is  f i t t e d  

i n t o   t he   a u x i l i a r y   s e a l i n g   member  30  to  form  the   f i r s t  

c o n n e c t i n g   means   E .  

A  s t a t i o n a r y   c o n t a c t   rod  16  c o m p r i s e s   an  u p p e r  

rod  p o r t i o n   16c  and  a  l o w e r   rod  p o r t i o n   16d  whose   r a d i u s   i s  

s m a l l e r   t h a n   t h a t   o f  t h e   u p p e r   rod  p o r t i o n   16c .   B r a z i n g  

m a t e r i a l   42  is   i n s e r t e d   a l o n g   the   e d g e s   of  t he   c e n t r a l  

a p e r t u r e   12a  of  the   u p p e r   end  p l a t e   12,   t h e   b o t t o m   of  u p p e r  

rod  p o r t i o n   16c  and  the   u p p e r   end  of  the   l o w e r   r o d  

p o r t i o n   16d.   The  l o w e r   rod  p o r t i o n   16d  is  i n s e r t e d   i n t o  

the   e n v e l o p e   A  t h r o u g h   the   a p e r t u r e   12a  of  the   u p p e r   e n d  

p l a t e   12  and  the   s t a t i o n a r y   c o n t a c t   rod  16  is  s u p p o r t e d   t o  

the   end  p l a t e   12  by  t he   u p p e r   rod  p o r t i o n   16c  to  form  t h e  

f i r s t   s e c u r i n g   means   F.  A  l o w e r   end  of  a  b e l l o w s   40  i s  

f i x e d   to  an  i n n e r   s u r f a c e   of  the   l o w e r   end  p l a t e   14  b y  

means   of  a  m e t a l l i z e d   p o r t i o n   34.  A c c o r d i n g l y ,   t he   s e a l i n g -  

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

s e a l i n g   is   i n c r e a s e d .  

F i g u r e   6  t h r o u g h   F i g u r e   8  show  m o d i f i c a t i o n s   o f  

the   s h i e l d i n g   member  C  of  t he   vacuum  power   i n t e r r u p t e r   o f  

F i g u r e   5.  As  is   shown  in  F i g u r e   6,  a  t u b u l a r   p o r t i o n   5 0 b  

of  a  s e c o n d   a u x i l i a r y   s h i e l d   50  is  p r o v i d e d   w i t h   a  t a p e r e d  

p o r t i o n   50c  a t   an  open  end  p o r t i o n   of  the   t u b u l a r  

p o r t i o n   50c .   By  p r o v i d i n g   the   t a p e r e d   p o r t i o n   5 0 d ,  

m e c h a n i c a l   s t r e n g t h   of  c o n n e c t i o n   b e t w e e n   the   s h i e l d   50  a n d  

a  l o w e r   end  p l a t e   14  is  e n h a n c e d ,   b e c a u s e   the   t h e r m a l  

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



e x p a n s i o n   in  b r a z i n g .   In  t he   m o d i f i c a t i o n   of  t he   s h i e l d i n g  

member  C,  a  s e m i - c i r c u l a r   a n n u l a r   s l o t   50e  is  p r o v i d e d   on  a  

s u r f a c e   of  t he   t u b u l a r   p o r t i o n   50b  of  t he   s e c o n d   a u x i l i a r y  

s h i e l d   50.  By  the   p r o v i s i o n   of   the   a n n u l a r   s l o t   50e  to  t h e  

t u b u l a r   p o r t i o n   50c  of  t h e   s h i e l d   50,  the   t h e r m a l   s t r e s s   i s  

r e d u c e d   in  b r a z i n g   the   s h i e l d   50  to  the   l o w e r   end  p l a t e   1 4 .  

In  t h e   s h i e l d i n g   member  C  shown  in  F i g u r e   8,  a  p l u r a l i t y   o f  

a x i a l   s l i t s   50f  a r e   p r o v i d e d   on  an  open   end  of  the   t u b u l a r  

p o r t i o n   50b  of  t he   s h i e l d   50.  A c c o r d i n g   to  the   s h i e l d i n g  

member  C  of  F i g u r e   8.,  t h e   t h e r m a l   s t r e s s   is   e l i m i n a t e d   i n  

b r a z i n g   the  s h i e l d   50  to  t h e   l o w e r   end  p l a t e   14  b y  

p r o v i d i n g   the   s l i t s   50  in  t he   open   end  of  the   t u b u l a r  

p o r t i o n   5 0 c .  

F i g u r e   9  s h o w s   a  f u r t h e r   m o d i f i c a t i o n   of  t h e  

v a c u u m   i n t e r r u p t e r   of  F i g u r e   5.  As  is   shown  in  F i g u r e   9,  a  

s e c o n d   a u x i l i a r y   s h i e l d   50  c o m p r i s e s   a  c i r c u l a r   f l a t  

p o r t i o n   50a ,   a  t u b u l a r   p o r t i o n   50b  f o r m e d   i n t e g r a l l y   w i t h  

the   f l a t   p o r t i o n   50a ,   an  a p e r t u r e   50c  p r o v i d e d   a t   t h e  

c e n t e r   p o r t i o n   t h e r e o f   and  a  f l a n g e   p o r t i o n   50g  c u r v e d  

r e c t a n g u l a r l y   w i t h   r e s p e c t   to  t he   t u b u l a r   p o r t i o n   50b.   T h e  

f l a n g e   p o r t i o n   50g  is  s e c u r e d   to  a  s e c o n d   a u x i l i a r y   b r a z i n g  

member   3 2 .  

The  vacuum  i n t e r r u p t e r   of  the   s e c o n d   e m b o d i m e n t  

is   m a n u f a c t u r e d   by  t he   same  s t e p s   as  t h a t   of  t h e  

m a n u f a c t u r i n g   m e t h o d   of  the   vacuum  i n t e r r u p t e r   of  t he   f i r s t  

e m b o d i m e n t .   N a m e l y ,   a  b r a z i n g   m a t e r i a l   is  f i r s t l y   d i s p o s e d  

b e t w e e n   e a c h   c o m p o n e n t   of  the   vacuum  power   i n t e r r u p t e r .  



N e x t ,   t h e   vacuum  i n t e r r u p t e r   p r e v i o u s l y   a s s e m b l e d   i s  

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

the   v a c u u m   power   i n t e r r u p t e r   is   h e a t e d   a t   t he   b r a z i n g  

t e m p e r a t u r e   w h i c h   is   b e t w e e n   900°C  and  1 0 5 0 ° C   w h i l e  

e v a c u a t i n g   a t   the   p r e s s u r e   w h i c h   is  l e s s   t h a n   1 0 - 5   T o r r .  

A f t e r   t h e   b r a z i n g   m a t e r i a l   i n s e r t e d   in  e a c h   c o m p o n e n t   i s  

m e l t e d ,  t h e   t e m p e r a t u r e   of  the   vacuum  f u r n a c e   is  g r a d u a l l y  

d e c r e a s e d   to  a  p r e d e t e r m i n e d   t e m p e r a t u r e   and  is  m a i n t a i n e d  

the   v a c u u m   f u r n a c e   to  the   p r e d e t e r m i n e d   t e m p e r a t u r e   d u r i n g  

the   g i v e n   t ime   i n t e r v a l .   The  t e m p e r a t u r e   of  t he   v a c u u m  

f u r n a c e   is  f u r t h e r   g r a d u a l l y   d e c r e a s e d   to  a  r o o m  

t e m p e r a t u r e .   When  t he   t e m p e r a t u r e   is  d e c r e a s e d   to  the   r o o m  

t e m p e r a t u r e ,   the   r e s p e c t i v e   c o m p o n e n t s   of  t he   v a c u u m  

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

R e f e r r i n g   now  to  a  t h i r d   e m b o d i m e n t   a c c o r d i n g   t o  

the   v a c u u m   power   i n t e r r u p t e r   w h i c h   is  s i m i l a r   to  t h a t   o f  

the   f i r s t   and  the   s e c o n d   e m b o d i m e n t s   s t a t e d   a b o v e ,   in  t h i s  

e m b o d i m e n t   b r a z i n g   is  e x e c u t e d '   i n   two  s t e p s ,   and  t h e  

d i f f e r e n c e   f rom  the   e m b o d i m e n t   d e s c r i b e d   a b o v e   r e s i d e s   in  a  

s h i e l d i n g   m e m b e r ,   s e a l i n g   means   and  s e c u r i n g   m e a n s .   As  i s  

shown  in  F i g u r e   10,  a  s t e p p e d   p o r t i o n   10c  i s   p r o v i d e d   a t   a n  

o u t e r   s u r f a c e   of  one  end  of  a  h o u s i n g   10.  A  s t e p p e d  

p o r t i o n   10d  is  p r o v i d e d   a t   an  o u t e r   s u r f a c e   of  o t h e r   end  o f  

the   h o u s i n g   10.  A  f i r s t   a u x i l i a r y   s e a l i n g   member  30  i s  

f o r m e d   w i t h   a  t u b u l a r   s h a p e   and  is  f i t t e d   and  s e c u r e d   t o  

the   s t e p p e d   p o r t i o n   10c  v i a   a  m e t a l l i z e d   p o r t i o n   34.  An 

u p p e r   end  p l a t e   14  is  f i t t e d   i n t o   t he   f i r s t   a u x i l i a r y  



s e a l i n g   member   30  and  is   h e r m e t i c a l l y   s e c u r e d   to  t h e  

b r a z i n g   member   42  by  means   of   a  m e t a l l i z e d   p o r t i o n   34  t o  

f o r m   f i r s t   s e a l i n g   m e a n s   D.  A  s e c o n d   a u x i l i a r y   s e a l i n g  

member   E  i s   f o r m e d   w i t h   a  t u b u l a r   s h a p e   and  is  f i t t e d   a n d  

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

m e t a l l i z e d   p o r t i o n   34.  A  l o w e r   end  p l a t e   14  is  f i t t e d   i n t o  

t h e   s e c o n d   a u x i l i a r y   s e a l i n g   member   32  and  is   h e r m e t i c a l l y  

s e c u r e d   to  t he   s e c o n d   a u x i l i a r y   s e a l i n g   member   32  by  m e a n s  

of  a  m e t a l l i z e d   p o r t i o n   42  to  form  s e c o n d   s e a l i n g   means   E .  

The  u p p e r   end  p l a t e   12  is   p r o v i d e d   w i t h   an  a p e r t u r e   12a  a t  

t he   c e n t e r   p o r t i o n   t h e r e o f .   A  s t a t i o n a r y   c o n t a c t   rod  1 6  

h a s   an  u p p e r   rod  p o r t i o n   16c  and  a  l o w e r   rod  p o r t i o n   16d  o f  

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

p o r t i o n   16c .   A  t h i r d   a u x i l i a r y   s e a l i n g   member   38  c o m p r i s e s  

a  f i r s t   t u b u l a r   p o r t i o n   3 8 a ,   a  f l a t   p o r t i o n   c u r v e d  

r e c t a n g u l a r l y   f rom  the   f i r s t   t u b u l a r   p o r t i o n   38a  and  a  

s e c o n d   t u b u l a r   p o r t i o n   38c  w h i c h   has   a  l a r g e   d i a m e t e r   and  a  

s h o r t e r   t h a n   the   f i r s t   t u b u l a r   p o r t i o n   38a .   The  f i r s t  

t u b u l a r   p o r t i o n   38a  of  t h e   t h i r d   a u x i l i a r y   s e a l i n g  

member   38  i s   f i t t e d   to  the   l o w e r   rod  p o r t i o n   16d  of  t h e  

s t a t i o n a r y   c o n t a c t   rod  16,   and  an  open   end  of  t he   s e c o n d  

t u b u l a r   p o r t i o n   38c  of  t h e   t h i r d   a u x i l i a r y   s e a l i n g  

member   3 8  i s   s e c u r e d   to  an  i n n e r   s u r f a c e   of  the   u p p e r   e n d  

p l a t e   14  by  means   of  a  m e t a l l i z e d   p o r t i o n   34  and  a  b r a z i n g  

m a t e r i a l   to  form  the   f i r s t   s u p p o r t i n g   means   F .  

The  s h i e l d i n g   member   C  c o m p r i s e s   a  c u p - s h a p e d  

f i r s t   m a i n   a r c - s h i e l d   23  m o u n t e d   on  t he   s t a t i o n a r y   c o n t a c t  



rod  16,   a  t u b u l a r - s h a p e d   f i r s t   a u x i l i a r y   s h i e l d   24  f i x e d   t o  

an  i n n e r   s u r f a c e   of  the   u p p e r   end  p l a t e   12  by  means   of  a  

m e t a l l i z e d   p o r t i o n   34,   and  a  b r a z i n g   m a t e r i a l ,   a  s e c o n d  

m a i n   a r c - s h i e l d   26  m o u n t e d   on  a  f l a n g e   20e  of  the   m o v a b l e  

c o n t a c t   rod  20  so  as  to  be  d i r e c t e d   t o w a r d   the   l o w e r   e n d  

p l a t e   14  and  a  t u b u l a r - s h a p e d   s e c o n d   a u x i l i a r y   s h i e l d   28  

f i x e d   to  an  i n n e r   s u r f a c e   of  t he   l o w e r   end  p l a t e   14  so  as  t o  

be  l o c a t e d   c o a x i a l l y   w i t h   r e s p e c t   to  the  s e c o n d   main   a r c -  

s h i e l d   26.  S i n c e   the   a u x i l i a r y   s h i e l d s   24  and  26  a r e ,  

r e s p e c t i v e l y ,   s e c u r e d   to  the   end  p l a t e s   12  and  14,  t h e  

v o l t a g e   p o t e n t i a l   is  m a i n t a i n e d   to  an  i n t e r m e d i a t e   v a l u e  

b e t w e e n   t h a t   of  the   s t a t i o n a r y   c o n t a c t   rod  16  and  t h a t   o f  

t he   h o u s i n g   10  and  t h e r e b y   the   i n s u l a t i n g   s t r e n g t h   w i t h i n  

t h e   e n v e l o p e   A  is   e n h a n c e d .  

The  m a t e r i a l s   of  t he   c o m p o n e n t s   of  the   t h i r d  

e m b o d i m e n t   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   a r e   a s  

f o l l o w s :   Each   c o m p o n e n t   of  the   s h i e l d i n g   member  C  i s   m a d e  

of  an  a u s t e n i t e   s t a i n l e s s   s t e e l .   The  a u x i l i a r y   s h i e l d s   24  

and  28  can   a l s o  b e   made  of  Cu  or  Fe  w h i c h   is  d e f o r m a b l e   b y  

t he   t h e r m a l   s t r e s s   g e n e r a t e d   by  b r a z i n g   the   a u x i l i a r y  

s h i e l d   24  and  28  to  the   end  p l a t e s   12  and  14  in  . g r a d u a l  

c o o l i n g   or  can  be  made  of  F e - N i - C o   a l l o y   a ro   F e - N i   a l l o y  

w h i c h   has   the   a p p r o x i m a t e l y   same  c o e f f i c i e n t   of  t h e r m a l  

e x p a n s i o n   as  t h a t   of  the   i n o r g a n i c   m a t e r i a l   such   as  a n  

a l u m i n a - c e r a m i c s .  

A  m e t h o d   of  m a n u f a c t u r i n g   a  vacuum  i n t e r r u p t e r  

a c c o r d i n g   to  the   t h i r d   e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n  



w i l l   now  be  d e s c r i b e d   in  c o n j u n c t i o n   w i t h   F i g u r e   10  of  t h e  

a c c o m p a n y i n g   d r a w i n g s .   For   c o n v e n i e n c e   of  e x p l a n a t i o n ,   t h e  

b r a z i n g   m a t e r i a l   i s   n o t   shown  in  F i g u r e   10.  The  v a c u u m  

i n t e r r u p t e r   i s   c o n s t r u c t e d   by  t he   s t e p s   of  s u p p o r t i n g   t h e  

u p p e r   end  p l a t e   12  h o r i z o n t a l l y   s u c h   t h a t   t he   e t a l l i z e d  

p o r t i o n s   34  a r e   d i r e c t e d   t o w a r d   t h e   u p p e r   d i r e c t i o n ,  

d i s p o s i n g   t h e   f i r s t   a u x i l i a r y   s h i e l d   on  the   u p p e r   e n d  

p l a t e   12  v i a   t h e   m e t a l l i z e d   p o r t i o n   34,   m o u n t i n g   the  t h i r d  

a u x i l i a r y   s e a l i n g   member   38  to  the   u p p e r   end  p l a t e   12  b y  

m e a n s   of  t h e   m e t a l l i z e d   p o r t i o n   34  and  the   b r a z i n g  

m a t e r i a l ,   i n s e r t i n g   t he   s t a t i o n a r y   c o n t a c t   rod  16  f rom  t h e  

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

a u x i l i a r y   s e a l i n g   member   38,   m o u n t i n g   t h e   f i r s t   main   a r c -  

s h i e l d   22  on  t he   c o v e r   r i n g  3 6 c   w h i c h   is  f i x e d   to  a n  

a n n u l a r   g r o o v e  1 6 b   of  t he   s t a t i o n a r y   c o n t a c t   r o d  1 6   b y  

m e a n s   of  t h e   b r a z i n g   m a t e r i a l ,   and  f i x i n g   a  s t a t i o n a r y  

e l e c t r i c a l   c o n t a c t   18  to  an  end  of  t h e   s t a t i o n a r y   c o n t a c t  

rod   1 6 .  

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

The  l o w e r   end   p l a t e   14  is   s u p p o r t e d   h o r i z o n t a l l y   so  t h a t  

t h e   m e t a l l i z e d   p o r t i o n s   34  i s   d i r e c t e d   t o w a r d   the   u p p e r  

d i r e c t i o n .   The  b e l l o w s   40  i s   d i s p o s e d   on  the   l o w e r   e n d  

p l a t e   14  by  way  of  the   m e t a l l i z e d   p o r t i o n   42.  N e x t ,   t h e  

m o v a b l e   c o n t a c t   rod  20  is  i n s e r t e d   f rom  the   u p p e r   s i d e   i n t o  

t h e  b e l l o w s   40  and  is  d i s p o s e d   on  the   u p p e r   end  40a  of  t h e  

b e l l o w s   40  by  m e a n s   of  t he   f l a n g e   20e  and  t h e r e a f t e r   t h e  

b r a z i n g   m a t e i r a l   is  i n s e r t e d   b e t w e e n   t he   u p p e r   end  40a  a n d  



t h e   f l a n g e   20e .   The  s e c o n d   main   a r c - s h i e l d   26  is  i n s e r t e d  

to  t he   u p p e r   end  p o r t i o n   of  t he   m o v a b l e   c o n t a c t   rod  20  a n d  

is   e n g a g e d   w i t h   t he   f l a n g e   20e  by  means   of  the   b r a z i n g  

m a t e r i a l .   The  m o v a b l e   e l e c t r i c a l   c o n t a c t   22  is  s e c u r e d   t o  

a  c i r c u l a r   r e c e s s   22a  of  t h e   m o v a b l e   e l e c t r i c a l   c o n t a c t   22  

by  m e a n s   of  t he   b r a z i n g   m a t e r i a l .   L a s t l y ,   a  c o n t a c t  

r i n g   22c  is   s e c u r e d   in  a  c i r c u l a r   r e c e s s   22b  of  t he   m o v a b l e  

e l e c t r i c a l   c o n t a c t   2 2 .  

A d d i t i o n a l l y ,   t he   a u x i l i a r y   s h i e l d s   24  and  28  o f  

the   s h i e l d i n g   member  C  can   be  made  of  a  p l a s t i c   d e f o r m a b l e  

m e t a l l i c   m a t e r i a l   s u c h   as  Cu  or  Fe  w h i c h   is   d e f o r m a b l e   i n  

s l o w   c o o l i n g   and  due  to  t he   t h e r m a l   s t r e s s   g e n e r a t e d   i n  

b r a z i n g ,   or  can  be  made  of  F e - N i - C o   a l l o y   or  F e - N i   a l l o y  

w h i c h   has   same  c o e f f i c i e n t   of  t h e r m a l   e x p a n s i o n   as  t h a t   o f  

t h e   i n o r g a n i c   i n s u l a t i n g   m a t e r i a l   s u c h   as  the   c e r a m i c s .  

F u r t h e r ,   a n o t h e r   m e t h o d   of  a s s e m b l i n g   t he   s t a t i o n a r y   s i d e  

is   n o t   l i m i t e d   to  t he   m e t h o d   s t a t e d   a b o v e ,   t he   f o l l o w i n g  

s t e p s   can   be  c a r r i e d   o u t :   The  s t e p   is   t h a t   m o u n t i n g   t h e  

a x i l i a r y   s h i e l d   24  on  the   u p p e r   end  p l a t e s   12,   i n s e r t i n g  

t he   t h i r d   a u x i l i a r y   s e a l i n g   member   38  to  t he   s t a t i o n a r y  

c o n t a c t   rod  16,  e n g a g i n g   the   f i r s t   ma in   a r c - s h i e l d   23  w i t h  

the   c o v e r   r i n g  1 2 c ,   and  s u p p o r t i n g   the   s t a t i o n a r y   s i d e  

a f t e r   i n s e r t i n g   the   s t a t i o n a r y   c o n t a c t   rod  16  i n t o   t h e  

a p e r t u r e   12a  of  t he   u p p e r   end  p l a t e  1 2 .  

The  f o l l o w i n g   s t e p s   a r e   now  e f f e c t e d :   Each  of  t h e  

p r e v i o u s l y   a s s e m b l e d   s t a t i o n a r y   p o r t i o n ,   the   m o v a b l e  

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



t he   v a c u u m   f u r n a c e ,   a  h y d r o g e n   e n v i r o n m e n t a l   f u r n a c e   or  a  

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

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

t h e   s u r f a c e   of  t he   m a t e r i a l   made  of  t he   a u s t e n i t e   s t a i n l e s s  

s t e e l   and  to  c a r r y   o u t   t he   d i g a s s i n g .   T h e r e a f t e r   t h e  

t e m p e r a t u r e   of  e a c h   t h e   v a c u u m   f u r n a c e   is  g r a d u a l l y  

d e c r e a s e d   to  t he   b r a z i n g   t e m p e r a t u r e   and  is   k e p t   to  t h e  

p r e d e t e r m i n e d   t e m p e r a t u r e   d u r i n g   a  p r e d e t e r m i n e d   t i m e  

i n t e r v a l .   The  t e m p e r a t u r e   of  t he   v a c u u m   f u r n a c e   is  f u r t h e r  

d e c r e a s e d   to  t he   room  t e m p e r a t u r e .   The  l e a k   t e s t   of  t h e  

b r a z e d   s t a t i o n a r y   p o r t i o n ,   t h e   m o v a b l e   p o r t i o n   and  t h e  

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

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

p o r t i o n .   When  t he   s e a l i n g   p e r f o r m a n c e   is  g o o d ,   s e c o n d   s t e p  

of  b r a z i n g   is   c a r r i e d   o u t   in  o r d e r   to   c o n s t r u c t   the   v a c u u m  

i n t e r r u p t e r .   When  the   s e a l i n g   p e r f o r m a n c e   is  w r o n g ,   t h e  

b r a z i n g   s t a t e d   a b o v e   is  a g a i n   c a r r i e d   o u t .   In  the   s e c o n d  

s t e p   of  b r a z i n g ,   t h e   t e m p o r a r y   c o n s t r u c t i o n   of  the   v a c u u m  

i n t e r r u p t e r   is  c a r r i e d   ou t   by  f i t t i n g   the   s t a t i o n a r y  

p o r t i o n   and  t he   m o v a b l e   p o r t i o n   to  t he   h o u s i n g   p o r t i o n .  

The  t e m p o r a r i l y   a s s e m b l e d   is  h e a t e d   a t   t he   t e m p e r a t u r e  

r a n g i n g   f rom  500°C  to  1 0 5 0 ° C   a t   t he   p r e s s u r e   l e s s   t h a n   1 0 "  

T o r r .   In  the   p r o c e s s   of  t he   s e c o n d   s t e p ,   e a c h  o f   s a i d   t h r e e  

p o r t i o n s   is  r e d e g a s s e d   and  t h e n   is  b r a z e d   a t   h i g h   v a c u u m .  

T h e r e a f t e r ,   t he   t e m p e r a t u r e   of  t he   v a c u u m   f u r n a c e   i s  

d e c r e a s e d   to  a  p r e d e t e r m i n e d   t e m p e r a t u r e   and  is  k e p t   d u r i n g  

a  p r e d e t e r m i n e d   t i m e   i n t e r v a l   a t   t he   d e f o r m a t i o n  



t e m p e r a t u r e .   The  t e m p e r a t u r e   of  t he   v a c u u m   f u r n a c e   i s  

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

room  t e m p e r a t u r e .  

A l t h o u g h   e a c h   of  t he   a u x i l i a r y   b r a z i n g   members   i s  

b r a z e d   to  t he   m e t a l l i c  h o u s i n g   10  a t   t he   f i r s t   s t e p   o f  

b r a z i n g   in  a c c o r d a n c e   w i t h   t he   m a n u f a c t u r i n g   m e t h o d  

d e s c r i b e d   a b o v e ,   i t   is  p o s s i b l e   to  b r a z e   the   a u x i l i a r y  

s e a l i n g   m e m b e r s   to  t he   end  p l a t e s   in  the   f i r s t   s t e p   o f  

b r a z i n g .   F u r t h e r ,   i t   is   p o s s i b l e   to  c a r r y   ou t   the   b r a z i n g  

of  the   s t a t i o n a r y   p o r t i o n   and  the   m o v a b l e   p o r t i o n   in  t h e  

f i s t   s t e p   of  b r a z i n g   and  t h e r e a f t e r   to  i n s e r t   the   a u x i l i a r y  

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

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

t h e   s e c o n d   s t e p   of  b r a z i n g .  

From  t h e   f o r e g o i n g   d e s c r i p t i o n ,  i t   w i l l   now  b e  

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

a d v a n t a g e s   s t a t e d   a b o v e   e m b o d i m e n t s   of  the   p r e s e n t  

i n v e n t i o n   can   be  a c h i e v e d   in  t h e   v a c u u m   power   i n t e r r u p t e r  

a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n :  

S i n c e   e a c h   of  a  t a t i o n a r y   p o r t i o n ,   a  m o v a b l e  

p o r t i o n   and  a  h o u s i n g   p o r t i o n   is   f i r s t l y   and  p r e v i o u s l y  

a s s e m b l e d   in  the   f i r s t   s t e p   of  b r a z i n g   and ,   t h e r e a f t e r ,   t h e  

i n t e r r u p t e r   is   a s s e m b l e d   in  the   s e c o n d   s t e p   of  b r a z i n g ,   t h e  

l e a k   c h e c k   can  be  p e r f o r m e d   in   t he   f i r s t   s t e p   of  b r a z i n g  

and  t h e r e b y   the   h i g h   r e l i a b i l i t y   of  s e a l i n g   of  the   j u n c t u r e  

is  f u r t h e r   e n h a n c e d .  

F i g u r e   11  shows  a  f o u r t h   e m b o d i m e n t   of  the   v a c u u m  



p o w e r   i n t e r r u p t e r   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .   T h e  

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

e v a c u a t e d   e n v e l o p e   A  c o m p r i s e s   a  h o u s i n g   10  made  of  a  n o n -  

m a g n e t i c   m a t e r i a l   s u c h   as  an  a u s t e n i t i c   s t a i n l e s s   s t e e l ,  

d i s c - s h a p e d   end  p l a t e s   12  and  14  made  of  an  i n o r g a n i c  

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

end  p o r t i o s   of  t h e   h o u s i n g   by  way  of  a u x i l i a r y   s e a l i n g  

m e m b e r s .  

As  is  shown  in  F i g u r e   11,   f i r s t   s e a l i n g   means   D 

c o m p r i s e s   a  f i r s t   a u x i l i a r y   s e a l i n g   member   30  made  of  a  

m e t a l l i c   m a t e r i a l   s u c h   as  an  a u s t e n i t i c   s t a i n l e s s   s t e e l  

c o n n e c t e d   to  the   h o u s i n g   10  and  the   p e r i p h e r y   of  an  u p p e r  

end  p l a t e   12.  S e c o n d   s e a l i n g   m e a n s   E  i n c l u d e s   a  s e c o n d  

a u x i l i a r y   s e a l i n g   member   32,  of  t he   same  m a t e r i a l   as  t h e  

f i r s t   a u x i l i a r y   s e a l i n g   member  30,   c o n n e c t e d   to  t h e  

h o u s i n g   10  and  t h e   p e r i p h e r y   of   a  l o w e r   end  p l a t e   14.  I n  

m o r e   d e t a i l ,   t he   f i r s t   a u x i l i a r y   s e a l i n g   member  30  

c o m p r i s e s   a  f i r s t   a n n u l a r   p o r t i o n   3 0 b ,   t he   o u t e r   d i a m e t e r  

of  w h i c h   i s   the   s a m e  a s   t h a t   of  t h e   h o u s i n g   10,   a  f i r s t  

f l a n g e   p o r t i o n  3 0 a ,   a  s e c o n d   a n n u l a r   p o r t i o n  3 0 c   f o r m e d  

i n t e g r a l l y   w i t h   t he   f i r s t   f l a n g e   p o r t i o n  3 0 a   and  a  s e c o n d  

f l a n g e   p o r t i o n   30d  f o r m e d   i n t e g r a l l y   w i t h   the   s e c o n d  

a n n u l a r   p o r t i o n  3 0 c .   The  f i r s t   a n n u l a r   p o r t i o n  3 0 b   i s  

f i x e d   to  an  end  of  t he   h o u s i n g   10.  The  p e r i p h e r a l   s u r f a c e  

of  t h e   u p p e r   end  p l a t e   12  is  f i t t e d   i n t o   t he   f i r s t   a n n u l a r  

p o r t i o n   30b  of  t he   f i r s t   a u x i l i a r y   s e a l i n g   member  3 0 ,  

s a n d w i c h i n g   a  m e t a l l i z e d   p o r t i o n  3 4   t h e r e b e t w e e n .   T h e  



s e c o n d   s e a l i n g   means   E  i n c l u d e s   a  s e c o n d   a u x i l i a r y   s e a l i n g  

member   32  h a v i n g   a  f i r s t   a n n u l a r   p o r t i o n  3 2 b ,   a  f i r s t  

f l a n g e   p o r t i o n   3 2 a ,   a  s e c o n d   a n n u l a r   p o r t i o n   32c  f o r m e d  

i n t e g r a l l y   w i t h   t he   f i r s t   a n n u l a r   p o r t i o n   32b  by  way  of  t h e  

f i r s t   f l a n g e   3 2 a ,   a  s e c o n d   f l a n g e   3 2 d ,   and  a  t h i r d   a n n u l a r  

p o r t i o n   32e  f o r m e d   i n t e g r a l l y   w i t h   the   s e c o n d   a n n u l a r  

p o r t i o n   by  way  of  t he   s e c o n d   f l a n g e   3 2 d .  

A  s h i e l d i n g   m e m b e r  C   i n c l u d e s   a  f i r s t   c u r v e d  

a u x i l i a r y   s h i e l d   52  s e c u r e d   to  the  s e c o n d   f l a n g e   30d  of  t h e  

f i r s t   a u x i l i a r y   s e a l i n g   member  30  and  a  s e c o n d   a u x i l i a r y  

s h i e l d   54  w h i c h   is  s e c u r e d   to  the   s e c o n d   f l a n g e   32c  and  t h e  

t h i r d   a n n u l a r   p o r t i o n   32e  of  the   s e c o n d   a u x i l i a r y   s e a l i n g  

member   3 2 .  

F i g u r e  1 2   shows   a  m o d i f i c a t i o n   of  t h e   v a c u u m  

power   i n t e r r u p t e r   of  F i g u r e   11.  In  the   i n t e r r u p t e r   s h o w n  

in  F i g u r e   12,   a  f i r s t   a u x i l i a r y   s e a l i n g   member   30  of  t h e _  

f i r s t   s e a l i n g   meand   D  c o m p r i s e s   a  f i r s t   a n n u l a r   p o r b i o n   3 0 b  

and  a  s e c o n d   a n n u l a r   p o r t i o n   30f  of  d i a m e t e r   s m a l l e r   t h a n  

t h a t   of  t h e   f i r s t   a n n u l a r   p o r t i o n   30b  and  f o r m e d   i n t e g r a l l y  

w i t h   t he   f i r s t   a n n u l a r   p o r t i o n   by  way  of  a  f l a n g e  

p o r t i o n   30a .   The  f i r s t   a n n u l a r   p o r t i o n   30b  i s   f i t t e d   i n t o  

the   h o u s i n g   10  and  s e c u r e d   to  the   i n n e r   s u r f a c e   of  t h e  

h o u s i n g   by  means   of  b r a z i n g .   The  p e r i p h e r a l   s u r f a c e   of  a n  

u p p e r   end  p l a t e  1 2   i s   f i t t e d   i n t o   the   s e c o n d   a n n u l a r  

p o r t i o n   30f   and  s e c u r e d   by  means   of  b r a z i n g   to  form  t h e  

f i r s t   s e a l i n g   means   D.  A  s e c o n d   s e a l i n g   m e a n s   E  i n c l u d e s   a  

s e c o n d   a u x i l i a r y   s e a l i n g   member  32  h a v i n g   a  f i r s t   a n n u l a r  



. p o r t i o n   32b ,   a  f l a n g e   p o r t i o n   3 2 a ,   and  a  s e c o n d   a n n u l a r  

p o r t i o n   32f   f o r m e d   i n t e g r a l l y   w i t h   t he   f i r s t   a n n u l a r  

p o r t i o n   32b  v i a   a  f l a n g e   p o r t i o n   3 2 a ,   and  i s   s e c u r e d  

s i m i l a r l y   to  t he   f i r s t   s e a l i n g   means   D. 

F i g u r e s   13  t h r o u g h   15  show  f u r t h e r   m o d i f i c a t i o n s  

of  t he   i n t e r r u p t e r   of  F i g u r e   11.  In  the   i n t e r r u p t e r   o f  

F i g u r e   13 ,   a  f i r s t   a u x i l i a r y   s e a l i n g   member   D  i n c l u d e s   a  

f l a n g e   p o r t i o n   3 0 a ,   a  f i r s t   a n n u l a r   p o r t i o n   30b ,   a  s e c o n d  

f l a n g e   30g  and  a  s e c o n d   a n n u l a r   p o r t i o n   3 0 f ,   a l l   w h i c h   a r e  

f o r m e d   i n t e g r a l l y . .  T h e   f i r s t   a n n u l a r   p o r t i o n   30b  f i t s  

s e a l i n g l y   w i t h i n   t h e   h o u s i n g   10,   and  s e c o n d   f l a n g e   30g  i s  

s e c u r e d   on  an  end  of  t he   h o u s i n g   10.  An  u p p e r   end  p l a t e   1 2  

is  f i t t e d   i n t o   t he   s e c o n d   a n n u l a r   p o r t i o n   3 0 f ,   s a n d w i c h i n g  

t h e r e b e t w e e n   a  m e t a l l i z e d   p o r t i o n   34,  to  fo rm  the   f i r s t  

s e a l i n g   means   D. 

A  s e c o n d   s e a l i n g   means   E  i n c l u d e s   a  s e c o n d  

a u x i l i a r y   s e a l i n g   member   32  f o r m e d   s i m i l a r l y   to  t h e   f i r s t  

a u x i l i a r y   s e a l i n g   member   30  and  is  c o n s t r u c t u r e d   s i m i l a r   t o  

the   f i r s t   s e a l i n g   means   D. 

In  t he   i n t e r r u p t e r   shown  in  F i g u r e   14 ,   a  f i r s t  

a n n u l a r   a u x i l i a r y   s e a l i n g   member   30  is  s e c u r e d   to  an  o u t e r  

s t e p p e d   p o r t i o n   10c  of  t he   h o u s i n g   10,   and  an  u p p e r   e n d  

p l a t e   12  f i t s   s e a l i n g l y   w i t h i n   the  f i r s t   a n n u l a r   a u x i l i a r y  

s e a l i n g   member   30  and  is   f i x e d   to  an  end  of  the   h o u s i n g   1 0 .  

S e c o n d   s e a l i n g   m e a n s   E  c o m p r i s e s   a  s e c o n d   a n n u l a r   a u x i l i a r y  

s e a l i n g   member   32  s e c u r e d   to  an  o u t e r  s t e p p e d   p o r t i o n   l O d ,  

and  a  l o w e r   end  p l a t e   14  f i t t e d   s e a l i n g l y   w i t h i n   t he   s e c o n d  



a n n u l a r   a u x i l i a r y   s e a l i n g   member   32  and  f i x e d   to  an  end  o f  

the   h o u s i n g   1 0 .  

In  t he   i n t e r r u p t e r   of  F i g u r e   15,   a  f i r s t  

a u x i l i a r y   s e a l i n g   member   30  has   a  f l a n g e   30a  and  a  a n n u l a r  

p o r t i o n   30b .   The  i n n e r   end  of  the  f l a n g e   30a  is  s e c u r e d t o  

an  o u t e r   s t e p p e d   p o r t i o n   10c  of  t he   h o u s i n g   10,  and  a n  

u p p e r   end  p l a t e   12  is  f i t t e d   i n t o   and  s e c u r e d   to  t h e  

a n n u l a r   p o r t i o n   30b  s a n d w i c h i n g   t h e r e b e t w e e n   a  m e t a l i z e d  

p o r t i o n   34,   to  f o rm  f i r s t   s e a l i n g   m e a n s - D .   S e c o n d   s e a l i n g  

means   E  i n c l u d e s   a  s e c o n d   a u x i l i a r y   s e a l i n g   member  32  w h i c h  

c o m p r i s e s   a  f l a n g e   32a  and  an  a n n u l a r   p o r t i o n  3 2 b ,   a n d  

w h i c h   is  f o r m e d   as  d e s c r i b e d   f o r   the   f i r s t   s e a l i n g   means   D. 

In  a c c o r d a n c e   w i t h   t he   v a c u u m   power   i n t e r r u p t e r  

of  the   f o u r t h   e m b o d i m e n t ,   t he   m e c h a n i c a l   s t r e n g t h   a g a i n s t  

the   m e c h a n i c a l   s h o c k   g e n e r a t e d   in  t he   i n t e r r u p t i n g  

o p e r a t i o n   is  g r e a t l y   i n c r e a s e d ,   s i n c e   t he   s e a l i n g   p o r t i o n s  

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

F i g u r e   16  shows   a  f i f t h   e m b o d i m e n t   of  the   v a c u u m  

power   i n t e r r u p t e r   a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n .   T h e  

vacuum  power   i n t e r r u p t e r   of  t h i s   e m b o d i m e n t   i s  

c h a r a c t e r i z e d   in  t h a t   a u x i l i a r y   s e a l i n g   m e m b e r s   a r e   s e c u r e d  

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

a r e   f u r t h e r   s e c u r e d   to  i n s u l a t i n g   end  p l a t e s   h e r m e t i c a l l y .  

As  is  shown  in  F i g u r e   16,   a  f i r s t   a u x i l i a r y   s e a l i n g  

member  30  c o m p r i s e s   a  f i r s t   f l a n g e   p o r t i o n   30a ,   a  f i r s t  

a n n u l a r   p o r t i o n   30b  c o n n e c t e d   to  the   o u t e r   edge   of  t h e  

f i r s t   f l a n g e   30a ,   a  s e c o n d   f l a n g e   30g  f o r m e d   p e r p e n d -  



i c u l a r l y   w i t h   r e s p e c t   to  t he   f i r s t   a n n u l a r   p o r t i o n   3 0 b ,   a n d  

a  s e c o n d   a n n u l a r   p o r t i o n   30c  c o n n e c t e d   to  t h e   i n n e r   e d g e   o f  

t h e   f i r s t   f l a n g e   30a .   An  end  of  a  m e t a l l i c   h o u s i n g   10  i s  

s e c u r e d   to  t he   s e c o n d   f l a n g e   30g .   An  end  of  a  r i n g - s h a p e d  

p r o j e c t i o n   12b  of  an  u p p e r   end  p l a t e   12  is   s e c u r e d   to  t h e  

f i r s t   f l a n g e   30a  of  t h e   f i r s t   a u x i l i a r y   s e a l i n g   member   3 0 ,  

s a n d w i c h i n g   t h e r e b e t w e e n   a  m e t a l l i z e d   p o r t i o n   34  to  f o r m  

t h e   f i r s t   s e a l i n g   m e a n s  D .   A  s e c o n d   a u x i l i a r y   s e a l i n g  

member   32  is   f o r m e d   s i m i l a r l y   to  t h e   f i r s t   a u x i l i a r y  

s e a l i n g   member   30.  An  end  of  t he   h o u s i n g  1 0   is  s e c u r e d   t o  

a  s e c o n d   f l a n g e   32f   of  t h e   s e c o n d   a u x i l i a r y   s e a l i n g  

member   32,   and  a  r i n g - s h a p e d   p r o j e c t i o n   14b  of  a  l o w e r   e n d  

p l a t e  1 4   is   s e c u r e d   to  a  f i r s t   f l a n g e   3 2 a ,   s a n d w i c h i n g  

t h e r e b e t w e e n   a  m e t a l l i z e d   p o r t i o n   34  to  fo rm  the   s e c o n d  

s e a l i n g   m e a n s   E.  A  f i r s t   s u p p o r t i n g   means   F  i n c l u d e s   a  U -  

s h a p e d   t h i r d   a u x i l i a r y   s e a l i n g   m e m b e r  3 8   f o r   s e a l i n g l y  

c o n n e c t i n g   a  s t a t i o n a r y   c o n t a c t   rod  16  to  an  i n n e r   s u r f a c e  

of   t h e   u p p e r   end  p l a t e   12.  A  s h i e l d i n g   member   C  i n c l u d e s   a  

f i r s t   c u r v e d   a u x i l i a r y   s h i e l d   52  w h i c h   is   s e c u r e d   to  a  

s e c o n d   a n n u l a r   p o r t i o n   30c  of  t he   f i r s t   a u x i l i a r y   s e a l i n g  

member   30  by  means   of  s p o t   w e l d i n g ,   and   a  s e c o n d   c u r v e d  

a u x i l i a r y   s h i e l d   54  w h i c h   is  s e c u r e d   to  a  s e c o n d   a n n u l a r  

p o r t i o n   32e  of  the   s e c o n d   a u x i l i a r y   s e a l i n g   member  32  b y  

m e a n s   of  s p o t   w e l d i n g .  

F i g u r e   17  shows   a  m o d i f i c a t i o n   of  t h e  

i n t e r r u p t e r   of  F i g u r e   16.  The  d i f f e r e n c e s   b e t w e e n   t h e  

i n t e r r u p t e r   of  F i g u r e   17  and  t he   i n t e r r u p t e r   of  F i g u r e   16  



r e s i d e   in  t he   s h a p e   of  an  a u x i l i a r y   s e a l i n g   member  f o r  

a i d i n g   t he   p o s i t i o n i n g   of  a u x i l i a r y   s h i e l d s   fo r   b r a z i n g .  

As  i s  s h o w n   in  F i g u r e  1 7 ,   a  f i r s t   a u x i l i a r y   s e a l i n g  

member   30  has   a  r i n g - s h a p e d   f l a n g e   30a  and  a  c u r v e d  

p o r t i o n   30c  c u r v e d   i n w a r d s   and  f o r m e d   i n t e g r a l l y   w i t h   t h e  

f l a n g e   30a .   An  e n d  o f   a  h o u s i n g   10  is  s e c u r e d   to  t h e  

f l a n g e   30a  of  t he   f i r s t   a u x i l i a r y   s e a l i n g   member  30;   and  a n  

end  of  the   c u r v e d   p o r t i o n   30c  is  s e c u r e d   to  an  end  s u r f a c e  

of  a  r i n g - s h a p e d   p r o j e c t i o n   12a  of  an  u p p e r   end  p l a t e   12  b y  

means   of  a  m e t a l l i z e d   p o r t i o n   34  s e c u r e d   by  b r a z i n g   to  f o r m  

the   f i r s t   s e a l i n g   means   D.  A  s e c o n d   a u x i l i a r y   s e a l i n g  

member   32  c o m p r i s e s   a  r i n g - s h a p e d   f l a n g e   32a  and  a  c u r v e d  

p o r t i o n   32c  c u r v e d   i n w a r d s   and  f o r m e d   i n t e g r a l l y   w i t h   t h e  

f l a n g e   3 2 a . .   The  f l a n g e   32a  i s ,   s i m i l a r   to  the   f i r s t  

a u x i l i a r y   s e a l i n g   member   30,  s e c u r e d   t o  a n   end  of  t h e  

h o u s i n g   10  and  an  end  of  the   c u r v e d   p o r t i o n   32c  of  t h e  

s e c o n d   a u x i l i a r y   s e a l i n g   member  32  is   s e c u r e d   to  a n  e n d   o f  

a  r i n g - s h a p e d   p r o j e c t i o n   14b  of  a  l o w e r   end  p l a t e   14  b y  

means   of  b r a z i n g   s u c h   t h a t   the   l o w e r   end  p l a t e   14  is  s p a c e d  

a p a r t   f rom  the   h o u s i n g   10,   in  o r d e r   to  form  s e c o n d   s e a l i n g  

means   E.  A  s h i e l d i n g   member  C  i n c l u d e s   a  f i r s t   a u x i l i a r y  

s h i e l d   52  w h i c h   is  c u r v e d   i n w a r d s   and  a  s e c o n d   a u x i l i a r y  

s h i e l d   54  c u r v e d   i n w a r d s .   One  end  of  the   s h i e l d   52  i s  

f i x e d   to  an  i n n e r   s u r f a c e   of  the   c u r v e d   p o r t i o n   30c  of  t h e  

f i r s t   a u x i l i a r y   s e a l i n g   member  30  by  b r a z i n g   or  s p o t  

w e l d i n g   and  the   o t h e r   end  is  b r a z e d   to  the   i n n e r   s u r f a c e   o f  

the   u p p e r   end  p l a t e   12.  An  end  of  t he   s h i e l d   54  is  s e c u r e d  



to  an  i n n e r   s u r f a c e   of  a  l o w e r   end  p l a t e   14  by  b r a z i n g ,   a n d  

an  a x i a l   p o r t i o n   of  the   s h i e l d   54  is   f a s t e n e d   to  the   c u r v e d  

p o r t i o n   32c  of  t h e   s e c o n d   s e a l i n g   member   32  by  b r a z i n g   o r  

s p o t   w e l d i n g .  

In  a c c o r d a n c e   w i t h   t he   v a c u u m   j p o w e r   i n t e r r u p t e r  

shown  in  F i g u r e s   16  and  17,   m e c h a n i c a l   s t r e s s   d u e   to  t h e  

i n t e r r u p t i n g   o p e r a t i o n   of  t he   i n t e r r u p t e r   is  r e l i e v e d   a s  

w e l l   as  t he   t h e r m a l   s t r e s s   due  to  b r a z i n g ,   and  h i g h  

r e l i a b i l i t y   of   s e a l i n g   and  h i g h   - e f f i c i e n c y   of  t h e  

i n t e r r u p t e r   can  be  a c h i e v e d ,   s i n c e   t he   a u x i l i a r y   s e a l i n g  

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

F u r t h e r ,   the   d i a m e t e r   of  t h e   h o u s i n g   can   be  i n c r e a s e d  

i n e x p e n s i v e l y   and  e a s i l y ,   and  b r a z i n g   m a t e r i a l   can  b e  

p r o v i d e d   e a s i l y   in   t he   a s s e m b l y ,   s i n c e   the   ends   of  t h e  

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

m e a n s   of  t he   a u x i l i a r y   s e a l i n g   m e m b e r s .  

F i g u r e   18  shows   a  s i x t h   e m b o d i m e n t   of  the   v a c u u m  

p o w e r   i n t e r r u p t e r   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n .   I n  

t h e   v a c u u m   p o w e r   i n t e r r u p t e r   of  F i g u r e   18,  a u x i l i a r y  

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

p o r t i o n   fo r   a b s o r b i n g   t he   m e c h a n i c a l   s t r e s s   g e n e r a t e d   b y  

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

b r a z i n g .   One  end  of  t he   a u x i l i a r y   s e a l i n g   member  i s  

s e c u r e d   to  an  end   p o r t i o n   of  t h e  h o u s i n g   by  means   o f  

b r a z i n g ,   and  o t h e r   end  of  t he   a u x i l i a r y   s e a l i n g   member  i s  

f a s t e n e d   to  an  end  p l a t e .  

In  more   d e t a i l ,   a  c y l i n d r i c a l   h o u s i n g   10  is  m a d e  



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

s t a i n l e s s   s t e e l   of  w h i c h   t he   m e c h a n i c a l   s t r e n g t h   i s  

r e l a t i v e l y   l a r g e .   The  h o u s i n g   10  has   a  f l a n g e   10e  c u r v e d  

t o w a r d   the   a x i s   of  the   h o u s i n g   10.   A  f i r s t   a u x i l i a r y  

s e a l i n g   member   30  c o m p r i s e s   a  f l a n g e   p o r t i o n   3 0 a ,   a n  

a n n u l a r   p o r t i o n   30b  c u r v e d   a t   r i g h t   a n g l e s   w i t h   r e s p e c t   t o  

the   f l a n g e   p o r t i o n   30a ,   and  a  c u r v e d   p o r t i o n   30h  c u r v e d  

i n t o   a  s e m i - c i r c u l a r   s h a p e .   One  end  of  the   h o u s i n g   10  i s  

i n s e r t e d   i n t o   t he   a n n u l a r   p o r t i o n   30b  of  the   f i r s t  

a u x i l i a r y   s e a l i n g   member  30.  One  end  of  the  c u r v e d  

p o r t i o n  3 0 h   is  s e c u r e d   to  t he   end  of  a  p r o j e c t i o n   1 2 b  

p r o v i d e d   on  the   r im  of  an  u p p e r   end  p l a t e   12,   s a n d w i c h i n g   a  

m e t a l l i z e d   p o r t i o n   34  t h e r e b e t w e e n .   A c c o r d i n g l y ,   t h e  

f i r s t  s e a l i n g   m e a n s   D  c o m p r i s e s   t he   f i r s t   a u x i l i a r y   s e a l i n g  

member   30  h a v i n g   the   f l a n g e   p o r t i o n   3 0 a ,   t he   f i r s t   a n n u l a r  

p o r t i o n   30b  e x t e n d i n g   a t   r i g h t   a n g l e s   and  the   s e m i - c i r c u l a r  

c u r v e d   p o r t i o n   30h ,   the   end  of  t h e   h o u s i n g   10,  w h i c h   i s  

i n s e r t e d   i n t o   t he   a n n u l a r   p o r t i o n   30b  of  the   f i r s t  

a u x i l i a r y   s e a l i n g   member   30,   and  t h e   r im  of  the   u p p e r   e n d  

p l a t e   12  to  w h i c h   the   end  of  t he   c u r v e d   p o r t i o n   30h  of  t h e  

f i r s t   a u x i l i a r y   s e a l i n g   member   30.  The  s e c o n d   s e a l i n g  

m e a n s  E   c o m p r i s e s   an  end  of  t he   h o u s i n g  1 0 ,   a  s e c o n d  

a u x i l i a r y   s e a l i n g   member  34  h a v i n g   a  r i n g - s h a p e d   f l a n g e  

p o r t i o n  3 2 a ,   an  a n n u l a r   p o r t i o n  3 2 b   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 a t   of  the   f l a n g e   p o r t i o n   32a ,   and  a  c u r v e d  

p o r t i o n   32h  f o r m e d   i n t e g r a l l y   w i t h   the   f l a n g e   p o r t i o n   3 2 a  

and  the   a n n u l a r   p o r t i o n   32b ,   and  an  end  of  a  p r o j e c t i o n   1 4 b  



w h i c h   i s   s e c u r e d   to  an  end  of   t he   a n n u l a r   p o r t i o n   32b  o f  

t h e   s e c o n d   a u x i l i a r y   s e a l i n g   member  32.  F i r s t   s u p p o r t i n g  

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

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

member   38  and  a  r i n g - s h a p e d   m e t a l l i z e d   p o r t i o n   34  p r o v i d e d  

on  an  u p p e r   s u r f a c e   of  the   u p p e r   end  p l a t e   12.  One  end  o f  

t h e   t h i r d   a u x i l i a r y   s e a l i n g   member   38  is  f i x e d   to  a  l o w e r  

rod   p o r t i o n   16d  of   the   s t a t i o n a r y   c o n t a c t   rod  16.  T h e  

o t h e r   end  of  t h e   a u x i l i a r y   s e a l i n g   member   38  is  s e c u r e d   t o  

t h e   u p p e r   s u r f a c e   o f  t h e   u p p e r   end  p l a t e   12  by  means   of  t h e  

m e t a l l i z e d   p o r t i o n   34  to  s u p p o r t   t he   s t a t i o n a r y   c o n t a c t  

rod   16.  Each   of  t he   a u x i l i a r y   s e a l i n g   m e m b e r s   is  made  of  a  

m e t a l ,   s u c h   as  Cu  or  Fe  w h i c h   is  d e f o r m a b l e   by  t h e   t h e r m a l  

s t r e s s   g e n e r a t e d   by  t he   s low  c o o l i n g   a f t e r   b r a z i n g .  

A  s h i e l d i n g   member  C  c o m p r i s e s   a  f i r s t   m a i n   a r c -  

s h i e l d   56  m o u n t e d   on  the   s t a t i o n a r y   c o n t a c t   rod  16,   a  f i r s t  

a u x i l i a r y   s h i e l d   58  p r o v i d e d   c o a x i a l l y   w i t h   r e s p e c t   to  t h e  

f i r s t   m a i n   a r c - s h i e l d  5 6 ,   a  s e c o n d   ma in   a r c - s h i e l d   60  

m o u n t e d   on  a  m o v a b l e   c o n t a c t  r o d   20  a n d  a   s e c o n d   a u x i l i a r y  

s h i e l d   62  p r o v i d e d   c o a x i a l l y   w i t h   r e s p e c t - t o   t he   s e c o n d  

m a i n   a r c - s h i e l d   60.  The  f i r s t   ma in   a r c - s h i e l d   56  c o m p r i s e s  

a  f i r s t   a n n u l a r   p o r t i o n   56a  f i x e d   to  the   l o w e r   r o d  

p o r t i o n   16d  and  s e c u r e d   to  a  s t a t i o n a r y   e l e c t r i c a l  

c o n t a c t   18,   a  r i n g - s h a p e d   f l a t   p o r t i o n   56b  f o r m e d  

i n t e g r a l l y   w i t h   t he   f i r s t   t u b u l a r   p o r t i o n   56a  and  a  s e c o n d  

a n n u l a r   p o r t i o n   56c  f o r m e d   i n t e g r a l l y   w i t h   t he   f l a t  

p o r t i o n   56b  and  d i r e c t e d   t o w a r d   the   u p p e r   end  p l a t e .   T h e  



s e c o n d   m a i n   a r c - s h i e l d   60  is   f o r m e d   by  a  f i r s t   a n n u l a r  

p o r t i o n   60a  f i t t e d   to  the   m o v a b l e   c o n t a c t   rod  20  a n d  

f a s t e n e d   to  a  m o v a b l e   e l e c t r i c a l   c o n t a c t   22,   a  r i n g - s h a p e d  

f l a t   p o r t i o n   60b  f o r m e d   i n t e g r a l l y   w i t h   t he   f i r s t   a n n u l a r  

p o r t i o n   60a  and  a  s e c o n d   a n n u l a r   p o r t i o n   60c  f o r m e d  

i n t e g r a l l y   w i t h   t he   f l a t   p o r t i o n  6 0 b   and  d i r e c t e d   t o w a r d  

t he   l o w e r   end  p l a t e   1 4 .  

The  f i r s t   a u x i l i a r y   s h i e l d   58  i n c l u d e s   a  f i r s t  

a n n u l a r   p o r t i o n   58a  h a v i n g   an  o u t e r   d i a m e t e r   s m a l l e r   t h a n  

t h a t   of  t he   f i r s t   ma in   a r c - s h i e l d ,   a  f i r s t   f l a n g e  

p o r t i o n   58b  e x t e n d i n g   o u t w a r d s   f rom  t he   f i r s t   t u b u l a r  

p o r t i o n   5 8 a ,   a  s e c o n d   a n n u l a r   p o r t i o n   58c  f o r m e d  

i n t e g r a l l y   w i t h   an  o u t e r   edge   of  t he   f i r s t   f l a n g e  

p o r t i o n   58b ;   a  s e c o n d   f l a n g e   p o r t i o n   58d  e x t e n d i n g  

o u t w a r d s   f rom  t he   s e c o n d   a n n u l a r   p o r t i o n   58c  and  h a v i n g   a n  

o u t e r   d i a m e t e r   l a r g e r   t h a n   t h a t   of  the   f l a n g e   10e  of  t h e  

h o u s i n g   10  and  a  a n n u l a r   p r o j e c t i o n   58e  p r o j e c t i n g   f rom  t h e  

o u t e r   e d g e   of  t he   s e c o n d   f l a n g e   p o r t i o n   58d.   The  s e c o n d  

a n n u l a r   p o r t i o n   58c  of  the   f i r s t   a u x i l i a r y   s h i e l d   58  i s  

m o u n t e d   on  the   h o u s i n g   10  by  i n s e t i n g   t h e   s e c o n d   a n n u l a r  

p o r t i o n   58c  i n t o   t he   f l a n g e   10e  of  t h e   h o u s i n g  1 0   a n d  

e n g a g i n g   t he   s e c o n d   f l a n g e   p o r t i o n   58d  to  the   o u t e r   s u r f a c e  

of  the   f l a n g e  1 0 e   of  the   h o u s i n g  1 0 .   The  u p p e r   e n d  

p l a t e   12  f i t s   i n t o   the   c o r n e r   b e t w e e n   the   s e c o n d   f l a n g e  

p o r t i o n   58d  and  the   p r o j e c t i o n   58e  of  t he   s e c o n d   a u x i l i a r y  

s h i e l d   58.  The  s e c o n d   a u x i l i a r y   s h i e l d   62  has   a  f i r s t  

a n n u l a r   p o r t i o n   62a  h a v i n g   a  s m a l l e r   d i a m e t e r   t h a n   t h a t   o f  



t he   s e c o n d   m a i n   a r c - s h i e l d   60  and  c o a x i a l l y   l o c a t e d   w i t h  

t he   s e c o n d   ma in   a r c - s h i e l d   60,  a  f l a n g e   p o r t i o n   6 0 b  

e x t e n d i n g   o u t w a r d s   f r o m   t he   f i r s t   a n n u l a r   p o r t i o n   60a  and  a  

s e c o n d   a n n u l a r   p o r t i o n   60c  f o r m e d   i n t e g r a l l y   w i t h   t h e  

f l a n g e   60b.   The  s e c o n d   a n n u l a r   p o r t i o n   60c  is  i n s e r t e d  

i n t o   the   a n n u l a r   p o r t i o n   32c  of  the   s e c o n d   a u x i l i a r y  

s e a l i n g   member   32  and  is   s e c u r e d   to  t he   a n n u l a r   p o r t i o n   3 2 c  

of  the  s e c o n d   a u x i l i a r y   s e a l i n g   member  32  by  means   of  s p o t  

w e l d i n g .   The  s h i e l d i n g   member  C  is  made  of  an  a u s t e n i t i c  

s t a i n l e s s   s t e e l .  

In  a c c o r d a n c e   w i t h   t he   v a c u u m   power   i n t e r r u p t e r  

of  t he   s i x t h   e m b o d i m e n t ,   s i n c e   e a c h   of  t he   a u x i l i a r y  

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

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

i n t e r r u p t i n g   o p e r a t i o n   is  a b s o r b e d   by  the   c u r v e d   p o r t i o n   o f  

t he   a u x i l i a r y   m e m b e r ;   s i m i l a r l y ,   t h e r m a l   s t r e s s   is  a b s o r b e d  

by  the   c u r v e d   p o r t i o n .   S i n c e   m e c h a n i c a l   s t r e s s   and  t h e r m a l  

s t r e s s   a r e   e l i m i n a t e d ,   the   d i a m e t e r   of  the   h o u s i n g   can   b e  

i n c r e a s e d   i n e x p e n s i v e l y   and  e a s i l y .  

F i g u r e   19  d e s i g n a t e s   a  m o d i f i c a t i o n   of  t h e  

i n t e r r u p t e r   of  F i g u r e   18.  As  is   s h o w n  i n   F i g u r e   19 ,   a  

s h i e l d i n g   member   D  i n c l u d e s   an  a p p r o x i m a t e l y   d i s c - s h a p e d  

f i r s t   a u x i l i a r y   s h i e l d   64  h a v i n g   an  i n n e r   c u r v e d  

p o r t i o n   64a  w h i c h   has   a  s m a l l e r   d i a m e t e r   t h a n   t h a t   of  t h e  

f l a n g e   10e  of  h o u s i n g   10.  The  f i r s t   a u x i l i a r y   s h i e l d   64  i s  

made  of  an  a u s t e n i t i c   s t a i n l e s s   s t e e l   and  is  f i x e d   to  t h e  

f l a n g e   p o r t i o n   10e  by  b r a z i n g .   The  s e c o n d   a u x i l i a r y  



s h i e l d   28  has   a  r i n g - s h a p e d   f l a n g e   p o r t i o n   28b  a f f i x e d   to  a  

s e c o n d   a u x i l i a r y   s e a l i n g   member  32  of  s e c o n d   s e a l i n g  

means   E .  

The  s e c o n d   a u x i l i a r y   s e a l i n g   member   32  of  t h e  

s e c o n d   s e a l i n g   means   E  has   a  f l a n g e   p o r t i o n   3 2 a ,   a  f i r s t  

a n n u l a r   p o r t i o n   32b  . fo rmed   i n t e g r a l l y   w i t h   the   f l a n g e  

p o r t i o n   32a  and  a  c i r c u l a r   p r o j e c t i o n   32g  p r o j e c t i n g   f r o m  

the   o u t e r   edge   of  the   f l a n g e   p o r t i o n   32a  and  h a v i n g   a  

l a r g e r   d i a m e t e r   t h a n   the   h o u s i n g  1 0 .   One  end  of  t h e  

a n n u l a r   p o r t i o n   32a  is  a f f i x e d   to  the   u p p e r   s u r f a c e   of  a  

l o w e r   end  p l a t e   14  by  means   of  a  m e t a l l i z e d   p o r t i o n   34.  An 

end  of  t h e   h o u s i n g   10  is   s e c u r e d   to  the   f l a n g e   p o r t i o n   3 2 a  

of  t he   s e c o n d   a u x i l i a r y   s e a l i n g   member   32  to  form  t h e  

s e c o n d   s e a l i n g   means   E .  

S e c o n d   s u p p o r t i n g   means   G  c o m p r i s e s   a  

b e l l o w s   40,   an  u p p e r   end  40b  of  w h i c h   i s   s e c u r e d   to  a  

m o v a b l e   c o n t a c t   rod  20  and  a  l o w e r   end  40a  of  wh ich   i s  

i n s e r t e d   i n t o   an  a p e r t u r e  1 4 a   p r o v i d e d   in  the   c e n t r a l  

p o r t i o n   of  the   d i s c - s h a p e d   l o w e r   end  p l a t e   14  and  b r a z e d   t o  

a  f o u r t h   a u x i l i a r y   s e a l i n g   member  66.  The  f o u r t h   a u x i l i a r y  

s e a l i n g   member   66  is  made  of  a  m e t a l l i c   m a t e r i a l   such   as  Cu 

or  Fe  and  is  U - s h a p e d .   An  end  of  t he   f o u r t h   a u x i l i a r y  

s e a l i n g   member   66  is   s e c u r e d   to  a  m e t a l l i z e d   p o r t i o n   34 

p r o v i d e d   on  a  r i n g - s h a p e d   p r o j e c t i o n   w h i c h   is   f i x e d   on  t h e  

i n n e r   s u r f a c e   of  t he   l o w e r   end  p l a t e   14  n e a r   t h e  

a p e r t u r e   14a  by  b r a z i n g .   In  a c c o r d a n c e   w i t h   t he   v a c u u m  

power   i n t e r r u p t e r   shown  in  F i g u r e   19,   t he   same  a d v a n t a g e s  



as  t h o s e   of  F i g u r e   18  can   be  a c h i e v e d .  

F i g u r e   20  shows   a  v a c u u m   power   i n t e r r u p t e r  

e m p l o y i n g   t he   p r e s e n t   i n v e n t i o n .   In  t he   v a c u u m   p o w e r  

i n t e r r u p t e r   of  F i g u r e   20,   r i n g - s h a p e d   m e t a l l i z e d  

p o r t i o n s   34  a r e   p r o v i d e d   on  the   c e n t r a l   and  p e r i p h e r a l  

p r o j e c t i o n s   12c  and  12b  of  t he   o u t s i d e   s u r f a c e   of  an  u p p e r  

end  p l a t e   12  and  on  t he   c e n t r a l   and  p e r i p h e r a l   p r o j e c t i o n s  

14c  and  14b  of  t he   i n s i d e   s u r f a c e   of  a  l o w e r   end  p l a t e   1 4 .  

A  f i r s t   a u x i l i a r y   s e l a i n g   member   30  is  f i t t e d   to  t he   u p p e r  

end  p l a t e   12  s u c h   t h a t   a  f l a n g e   p o r t i o n   30a  e n g a g e s   w i t h  

the   p r o j e c t i o n   12b  f o r m e d   n e a r   the   c e n t e r   of  t he   u p p e r   e n d  

p l a t e   by  way  of  t he   m e t a l l i z e d   p o r t i o n   34  and  a  a n n u l a r  

p o r t i o n   30b  is  f i t t e d   to  t he   o u t e r   edge   s u r f a c e   of  t h e  

u p p e r   end  p l a t e   12.  The  a n n u l a r   p o r t i o n   30b  of  t he   f i r s t  

a u x i l i a r y   s e a l i n g   member   30  is   f i t t e d   and  s e c u r e d  t o   a  

s t e p p e d   p o r t i o n   10a  of  a  h o u s i n g   10  to  fo rm  a  f i r s t   s e a l i n g  

m e a n s  D .  

A  s e c o n d   a u x i l i a r y   s e a l i n g   member   32  i s   f i t t e d  

and  s e c u r e d   to  t h e   l o w e r   end  p l a t e   14  s u c h   t h a t   a  f l a n g e  

p o r t i o n   32b  e n g a g e s   w i t h   the   p r o j e c t i o n   14b  of  t he   l o w e r  

end  p l a t e   14  by  way  of  the   m e t a l l i z e d   p o r t i o n   34  and  a n  

a n n u l a r   p o r t i o n   32a  is  f i t t e d   to  t he   o u t e r   edge   s u r f a c e   o f  

t he   l o w e r   end  p l a t e   14.  The  a n n u l a r   p o r t i o n   32a  of  t h e  

s e c o n d   a u x i l i a r y   s e a l i n g   member   32  i s   f i t t e d   and  s e c u r e d   t o  

a  s t e p p e d   p o r t i o n   10b  of  t he   h o u s i n g   to  form  the   s e c o n d  

s e a l i n g   m e a n s  E .   In  a c c o r d a n c e   w i t h   the   vacuum  p o w e r  

i n t e r r u p t e r   shown  in  F i g u r e   20 ,   i t   i s   e a s y   to  p r o v i d e  



b r a z i n g   m a t e r i a l   b e t w e e n   e a c h   c o m p o n e n t   of  the   i n t e r r u p t e r  

and  to  p e r f o r m   the   a s s e m b l y ,   b e c a u s e   the   u p p e r   end  p l a t e   12  

and  t h e   l o w e r   end  p l a t e   14  a r e   a l i g n e d   in  t he   s a m e  

d i r e c t i o n .  

F i g u r e   21  shows  a  s e v e n t h   e m b o d i m e n t   of  a  v a c u u m  

p o w e r   i n t e r r u p t e r   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .   I n  

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

member   C  is   made  of  a  m e t a l l i c   m a t e r i a l   w h i c h   is  d e f o r m e d  

by  the   t h e r m a l   s t r e s s   g e n e r a t e d   in  c o o l i n g   a f t e r   b r a z i n g  

and  is   e m p l o y e d   in  an  a u x i l i a r y   s e a l i n g   member  to  a i d  

s e a l i n g   b e t w e e n   the   m e t a l l i c   m a t e r i a l   and  the   i n s u l a t i n g  

m a t e r i a l .  

In  more  d e t a i l ,   t he   s h i e l d i n g   member   C  c o m p r i s e s  

a  f i r s t   m a i n   a r c - c h i e l d   22  m o u n t e d   on  a  s t a t i o n a r y   c o n t a c t  

rod  16 ,   a  f i r s t   a u x i l i a r y   s h i e l d   70,   a  s e c o n d   ma in   a r c -  

s h i e l d   26  m o u n t e d   on  a  m o v a b l e   c o n t a c t   rod  20  and  a  s e c o n d .  

a u x i l i a r y   s h i e l d   72.  The  f i r s t   a u x i l i a r y   s h i e l d   70  is   m a d e  

of  a  m e t a l l i c   m a t e r i a l ,   such   as  Cu  or  Fe ,   w h i c h   is  d e f o r m e d  

by  t h e   t h e r m a l   s t r e s s   in  s l ow   c o o l i n g   a f t e r   the   b r a z i n g .  

The  f i r s t   a u x i l i a r y   s h i e l d   70  c o m p r i s e s   an  a n n u l a r  

p o r t i o n   70a  and  a  f l a n g e   p o r t i o n   70b  e x t e n d i n g   o u t w a r d s  

f rom  the   a n n u l a r   p o r t i o n  7 0 a .   One  end  of  t he   f l a n g e  

p o r t i o n   70b  of  the  f i r s t   a u x i l i a r y   s h i e l d   70  is  d i s p o s e d  

b e t w e e n   a  s t e p p e d   p o r t i o n   10a  of  a  h o u s i n g   10  and  an  u p p e r  

end  p l a t e   12  to  be  e m p l o y e d   as  a  f i r s t   a u x i l i a r y   s e a l i n g  

member   30  of  f i r s t   s e a l i n g   means   D.  The  s e c o n d   s h i e l d   72  

is   made  of  the   same  m a t e r i a l   as  t h a t   of  the   f i r s t   a u x i l i a r y  



s h i e l d   70.  The  s e c o n d   a u x i l i a r y   s h i e l d   72  i s   f o r m e d   by  a  

t u b u l a r   p o r t i o n  7 2 a   and  a  f l a n g e   p o r t i o n  7 2 b   o u t w a r d l y  

e x t e n d i n g   f rom  t h e   t u b u l a r   p o r t i o n   72a .   An  end  p o r t i o n   o f  

the   f l a n g e   p o r t i o n   72b  is   f i t t e d   b e t w e e n   a  s t e p p e d  

p o r t i o n   10b  of  t he   h o u s i n g   10  and  a  l o w e r   end  p l a t e   14  a n d  

is  a l s o   e m p l o y e d   as  a  s e c o n d   a u x i l i a r y   s e a l i n g   member   32  o f  

s e c o n d   s e a l i n g   m e a n s   E .  

A c c o r d i n g   to  the   vacuum  power   i n t e r r u p t e r   o f  

F i g u r e   21,   t he   n u m b e r   of  e l e m e n t s   o f   t he   i n t e r r u p t e r   i s  

r e d u c e d   and  t h e r e b y   the   c o n s t r u c t u a l   of  t he   i n t e r r u p t e r   i s  

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

member   C  i s   made  of  a  m e t a l l i c   m a t e r i a l   s u c h   as  Cu  or  F e  

w h i c h   i s   d e f o r m e d   by  t h e   t h e r m a l   s t r e s s   in  b r a z i n g   and  i s  

e m p l o y e d   as  the   a u x i l i a r y   s e a l i n g   member   f o r   a i d i n g   t h e  

s e a l i n g   the   i n t e r r u p t e r .   I t   is   e a s y   to  p o s i t i o n   t h e  

a u x i l i a r y   s h i e l d   in  t he   e n v e l o p e ,   b e c a u s e   the   a u x i l i a r y  

s h i e l d s   a r e   f i t t e d   b e t w e e n   t he   end  p l a t e s   and  t he   e n d  

p o r t i o n s   of  the   h o u s i n g .  

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

o r d e r   to  s e c u r e   t he   s h i e l d s   in  the   e m b o d i m e n t   s t a t e d   a b o v e ,  

t he   s t e p p e d   p o r t i o n s   may  be  o m i t t e d   and  s t e p p e d   p o r t i o n s  

may  be  p r o v i d e d   on  end  p o r t i o n s   of  t he   s h i e l d s   in  o r d e r   t o  

s e c u r e   t he   s h i e l d s .  

The  v a c u u m   power   i n t e r r u p t e r s   shown  in  F i g u r e s   5 

to  21  a r e   m a n u f a c t u r e d   by  the   same  m e t h o d   as  t h a t   of  t h e  

v a c u u m   p o w e r   i n t e r r u p t e r   shown  in  F i g u r e   1  to  4 .  



W h i l e   p r e f e r r e d   e m b o d i m e n t s   of  the   i n v e n t i o n  

have   b e e n   shown  and  d e s c r i b e d ,   i t   w i l l   be  a p p a r e n t   to  t h o s e  

s k i l l e d   in  the   a r t   t h a t   m o d i f i c a t i o n s   can  be  made  w i t h o u t  
d e p a r t i n g   f rom  t h e   i n v e n t i o n ,  

 t h e   s c o p e   of  w h i c h   is  d e f i n e d   in  t he   a p p e n d e d   c l a i m s .  

A c c o r d i n g l y ,   t he   f o r e g o i n g   e m b o d i m e n t s   a r e   to  be  c o n s i d e r e d  

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

t h o s e   m o d i f i c a t i o n s   w h i c h   come  w i t h i n   the   m e a n i n g   and  r a n g e  

of  e q u i v a l e n c y   of  the   c l a i m s   a re   to  be  i n c l u d e d   h e r e i n .  



1.  A  v a c u u m   power   i n t e r r r u p t e r   c o m p r i s i n g   i n  

c o m b i n a t i o n ;  

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

of  a  m e t a l l i c   m a t e r i a l ,   a  d i s c - s h a p e d   u p p e r   end  p l a t e   m a d e  

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

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

p l a t e   made  of  an  i n o r g a n i c   i n s u l a t i n g   m a t e r i a l   h a v i n g   a n  

a p e r t u r e   in  t he   c e n t e r   p o r t i o n   t h e r e o f ;  

an  e l e c t r i c a l   c o n t a c t   member   i n c l u d i n g   a  

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

s a i d   a p e r t u r e   of  the  u p p e r   end  p l a t e ,   a  s t a t i o n a r y  

e l e c t r i c a l   c o n t a c t   s e c u r e d   to  s a i d   s t a t i o n a r y   c o n t a c t   r o d ,  

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

s a i d   a p p e r t u r e   of  the   l o w e r   end  p l a t e   and  a  m o v a b l e  

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

the   s t a t i o n a r y   c o n t a c t   rod  and  the   m o v a b l e   c o n t a c t   rod  a r e  

made  of  C u ;  

a  s h i e l d i n g   member  f o r   s h i e l d i n g   i n n e r   s u r f a c e   o f  

s a i d   e n v e l o p e ;  

a  f i r s t   s e a l i n g   means   fo r   s e a l i n g   h e r m e t i c a l l y  

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

a u x i l i a r y   s e a l i n g   member  made  of  a  p l a s t i c   d e f o r m a b l e  

m e t a l l i c   m a t e r i a l   w h i c h   is  d e f o r m a b l e   by  the   t h e r m a l   s t r e s s  

and  a  m e t a l l i z e d   p o r t i o n   p r o v i d e d   b e t w e e n   s a i d   f i r s t  

a u x i l i a r y   s e a l i n g   member  and  s a i d   u p p e r   end  p l a t e ;  

a  s e c o n d   s e a l i n g   member  fo r   s e a l i n g   h e r m e t i c a l l y  



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

a u x i l i a r y   s e a l i n g   member   made  of  a  p l a s t i c   d e f o r m a b l e  

m e t a l l i c   m a t e r i a l   w h i c h   is   d e f o r m a b l e   by  the   t h e r m a l   s t r e s s  

and  a  m e t a l l i z e d   p o r t i o n   p r o v i d e d   b e t w e e n   s a i d   s e c o n d  

a u x i l i a r y   s e a l i n g   member   and  s a i d   l o w e r   end  p l a t e ;  

f i r s t   s u p p o r t i n g   means   f o r   s u p p o r t i n g   a n d  

s e c u r i n g   h e r m e t i c a l l y   s a i d   s t a t i o n a r y   c o n t a c t   rod  to  s a i d  

u p p e r   end  p l a t e   i n c l u d i n g   a  m e t a l l i z e d   p o r t i o n   p r o v i d e d  

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

r o d ;   a n d  

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

h e r m e t i c a l l y   s a i d   m o v a b l e   c o n t a c t   rod  to  s a i d   l o w e r   e n d  

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

rod  to  s a i d   l o w e r   end  p l a t e   and  a  m e t a l l i z e d   p o r t i o n  

p r o v i d e d   b e t w e e n   s a i d   l o w e r   end  p l a t e   and  s a i d   b e l l o w s .  

2.  A  v a c u u m   power   i n t e r r u p t e r   as  c l a i m e d  i n   c l a i m   1 ,  

w h e r e i n   s a i d   f i r s t   s e a l i n g   means   c o m p r i s e s   an  end  p o r t i o n  

of  s a i d   h o u s i n g ,   s a i d   f i r s t   a u x i l i a r y   s e a l i n g   m e m b e r  

s e c u r e d   to  s a i d   end  p o r t i o n   of  s a i d   h o u s i n g   and  a  

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

s a i d   f i r s t   a u x i l i a r y   s e a l i n g   member   v i a   t he   m e t a l l i z e d  

p o r t i o n .  

1  or  2 ,  
3.  A  v a c u u m   power   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  j  

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

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



s e c u r e d   to  s a i d   o t h e r   end  of  the   h o u s i n g   and  a  p e r i p h e r a l  

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

s e a l i n g   member   v i a   t he   m e t a l l i z e d   p o r t i o n .  

4.  A  v a c u u m   power   i n t e r r r u p t e r   as  c l a i m e d   i n  
any  p r e c e d i n g  

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

m e m b e r s   of  the   f i r s t   and  s e c o n d   s e a l i n g   means   a r e   made  o f  

C u .  

any  o f  
5.  A  v a c u u m   power   i n t e r r u p t e r   as  c l a i m e d   i n / c l a i m s  

l  to   3 ,  
 w h e r e i n   s a i d   f i r s t   and  s e c o n d   a u x i l i a r y   m e m b e r s   of  s a i d  

f i r s t   and  s e c o n d   s e a l i n g   m e a n s   a r e   made  of  F e .  

6.  A  v a c u u m   power   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m   2 ,  

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

p o r t i o n   p r o v i d e d   in  an  i n n e r   s u r f a c e   of  one  end  p o r t i o n   o f  

s a i d   h o u s i n g ,   t h e   f i r s t   a u x i l i a r y   s e a l i n g   member   h a v i n g   a  

r i n g - s h a p e d   f l a n g e   p o r t i o n   and  a  , t u b u l a r   p o r t i o n   f i t t e d  

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

s h a p e d   p r o j e c t i o n   f o r m e d   in  an  o u t e r   edge   p o r t i o n   of  s a i d  

d i s c - s h a p e d   u p p e r   end  p l a t e   and  s e c u r e d   to  s a i d   f l a n g e  

p o r t i o n   of   s a i d   f i r s t   a u x i l i a r y   s e a l i n g   member  by  means   o f  

the   m e t a l l i z e d   p o r t i o n .  

7.  A  v a c u u m   power   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m   3 ,  

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

p o r t i o n   p r o v i d e d   in  an  i n n e r   s u r f a c e   of  s a i d   o t h e r   e n d  



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

member   h a v i n g   a  r i n g - s h a p e d   f l a n g e   and  a  t u b u l a r   p o r t i o n  

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

r i n g - s h a p e d   p r o j e c t i o n   f o r m e d   in  an  o u t e r   edge   p o r t i o n   o f  

s a i d   l o w e r   end  p l a t e   and  s e c u r e d   to  s a i d   f l a n g e   p o r t i o n   o f  

s a i d   s e c o n d   a u x i l i a r y   s e a l i n g   member   by  means   of  t h e  

m e t a l l i z e d   p o r t i o n .  

any  p r e c e d i n g  
8.  A  vacuum  power   i n t e r r u p t e r   as  c l a i m e d   i n   c l a i m ,  

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

h e r m e t i c a l l y   s a i d   s t a t i o n a r y   c o n t a c t   rod  to  s a i d   end  p l a t e  

f u r t h e r   c o m p r i s e s   a  t h i r d   a u x i l i a r y   s e a l i n g   member   made  o f  

a  n o n - m a g n e t i c   m a t e r i a l   w h i c h   is  d e f o r m a b l e   by  the   t h e r m a l  

s t r e s s   in  b r a z i n g .  

9.  A  vacuum  power   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m   8 ,  

w h e r e i n   s a i d   t h i r d   a u x i l i a r y   s e a l i n g   member   is   m a d e  o f   C u .  

10.  A  vacuum  power   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m   8 ,  

w h e r e i n   s a i d   t h i r d   a u x i l i a r y   s e a l i n g   member   of  s a i d   f i r s t  

s u p p o r t i n g   means   is   made  of  F e .  

any  p r e c e d i n g  
11.  A  power   vacuum  i n t e r r u p t e r   as  c l a i m e d   i n   c l a i m ,  

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

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

end  i n s e r t e d   i n t o   and  s e c u r e d   to  s a i d   a p e r t u r e   of  s a i d  

l o w e r   end  p l a t e   by  means   of  the   m e t a l l i z e d   p o r t i o n .  



. 1 2 .   A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  

w h e r e i n   s a i d   t h i r d   a u x i l i a r y   s e a l i n g   member   of  t he   f i r s t  

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

and  s e c u r e d   to  t he   a p e r t u r e   of  s a i d   u p p e r   end  p l a t e   by  t h e  

m e t a l l i z e d   p o r t i o n   and  a  f l a n g e   p o r t i o n   s e c u r e d  

h e r m e t i c a l l y   to  t he   u p p e r   end  p l a t e   by  means   of  t h e  

m e t a l l i z e d   p o r t i o n .  

8,  9  or  1 0 ,  
13.   A  vacuum  i n t e r r r u p t e r   as  c l a i m e d   in  c l a i m  

w h e r e i n   s a i d   t h i r d   a u x i l i a r y   s e a l i n g   member   of  t he   f i r s t  

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

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

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

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

p o r t i o n   and  s e c u r e d   to  an  i n n e r   s u r f a c e   of  an  u p p e r   end  b y  

_ m e a n s  o f   a  m e t a l l i z e d   p o r t i o n .  

14.   A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  2 ,  

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

p o r t i o n   p r o v i d e d   in  an  o u t e r   s u r f a c e   of  o n e - e n d   p o r t i o n   o f  

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

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

o u t e r   c i r c u m f e r e n t i a l   s u r f a c e   of  the   u p p e r   end  p l a t e  

s e c u r e d   to  an  i n n e r   s u r f a c e   of  s a i d   f i r s t   a u x i l i a r y   s e a l i n g  

member   by  m e a n s   of  a  m e t a l l i z e d   p o r t i o n .  

15.   A  vacuum  i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  3 ,  



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

p o r t i o n   p r o v i d e d   in  an  o u t e r   s u r f a c e   of  o t h e r   end  p o r t i o n  

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

s e c u r e d   to  s t e p p e d   p o r t i o n   of  s a i d   h o u s i n g   and  an  o u t e r  

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

an  i n n e r   s u r f a c e   of  s a i d   s e c o n d   a u x i l i a r y   s e a l i n g   member   b y  

means   of  t he   m e t a l l i z e d   p o r t i o n .  

any  p r e c e d i n g  
16.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   i n   c l a i m ,  

w h e r e i n   s a i d   s h i e l d i n g   member   c o m p r i s e s   a  f i r s t   ma in   a r c -  

s h o e l d   m o u n t e d   on  s a i d   s t a t i o n a r y   c o n t a c t   rod  by  means   of  a  

b r a z i n g   m a t e r i a l   and  a  f i r s t   a u x i l i a r y   s h i e l d   f i x e d   to  s a i d  

f i r s t   s e a l i n g   member   of  s a i d   f i r s t   s e a l i n g   m e a n s ,   a  s e c o n d  

main   a r c - s h o e l d   m o u n t e d   on  s a i d   m o v a b l e   c o n t a c t   r o d ,   and  a  

s e c o n d   a u x i l i a r y   s h i e l d   s e c u r e d   to  s a i d   s e c o n d   a u x i l i a r y  

s e a l i n g   member   of  s a i d   s e c o n d   s e a l i n g   m e a n s ,   e a c h   of  s a i d  -  

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

an  a u s t e n i t e   s t a i n l e s s   s t e e l .  

17.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  1 6 ,  

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

p o r t i o n   s e c u r e d   to  an  i n n e r   s u r f a c e   of  the   l o w e r   end  p l a t e .  

16  or  1 7 ,  
18.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  

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

r e l e a s i n g   means   fo r   e l i m i n a t i n g   the   t h e r m a l   s t r e s s   i n  

b r a z i n g .  



. 1 9 .   A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  1 8 ,  

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

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

s e c o n d   a u x i l i a r y   s h i e l d .  

20.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  1 8 ,  

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

a n n u l a r   g r o o v e   p r o v i d e d   on  the   c i r c u m f e r e n t i a l   s u r f a c e   o f  

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

21.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  1 8 ,  

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

c i r c u m f e r e n c e   of   an  open   end  p o r t i o n   of  s a i d   t u b u l a r  

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

any  of  17  to   2 1 ,  
22.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   i n   c l a i m s  

w h e r e i n   s a i d   f i r s t   a u x i l i a r y   s h i e l d   i s   s e c u r e d   to  an  i n n e r  

s u r f a c e   s a i d   u p p e r   end  p l a t e ,   and  s a i d   s e c o n d   a u x i l i a r y  

s h i e l d   i s   s e c u r e d   to  an  i n n e r   s u r f a c e   o f  s a i d   l o w e r   e n d  

p l a t e .  

23.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  1 6 ,  

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

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

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

f i r s t   and  s e c o n d   a u x i l i a r y   s h i e l d s   is   s e c u r e d   to  s a i d  



- s e c o n d   f l a n g e   p o r t i o n .  

any  of  1  to  5 ,  
24.  A  vacuum  i n t e r r u p t e r   as  c l a i m e d   i n   c l a i m s  

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

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

i n n e r   s u r f a c e   of  o n e  e n d   of  s a i d   h o u s i n g   and  a  s e c o n d  

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

of  an  end  p l a t e .  

25.  A  vacuum  i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  2 4 ,  

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

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

an  end  of  s a i d   h o u s i n g .  

in   c l a i m s  
26.  A  vacuum  i n t e r r u p t e r   as  c l a i m e d / 2   and  3,  w h e r e i n  

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

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

s u r f a c e   of  an  end  p l a t e   and  a  f l a n g e   p o r t i o n   of  w h i c h   a n  

end  p o r t i o n   is  s e c u r e d   to  a  s t e p p e d   p o r t i o n   p r o v i d e d   in  a n  

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

h o u s i n g .  

27.  A  vacuum  i n t e r r u p t e r   as  c l a i m e d   in  c l a i m s 2   and  3 ,  

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

m e m b e r s   has   a  f i r s t   f l a n g e   p o r t i o n   s e c u r e d   to  an  end  of  a  

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

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



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

p o r t i o n   and  s e c u r e d   to  an  end  of  s a i d   h o u s i n g .  

28.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  2 ,  

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

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

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

s a i d   t u b u l a r   p o r t i o n   and  a  s t r e s s   a b s o r b i n g   p o r t i o n   c u r l e d  

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

end  s u r f a c e   of  an  u p p e r   end  p l a t e .  

29.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  3 ,  

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

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

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

- s a i d   f l a n g e   p o r t i o n   by  way  of  a  c u r l e d   p o r t i o n   and  s e c u r e d  

to  a  r i n g - s h a p e d   p r o j e c t i o n   of  a  l o w e r   end  p l a t e .  

any   p r e c e d i n g  
30.   A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   i n   c l a i m ,  

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

w h i c h   one  end  is   s e c u r e d   to  s a i d   s t a t i o n a r y   c o n t a c t   rod  a n d  

of  w h i c h   o t h e r   end  p o r t i o n   is  i n s e r t e d   i n t o   an  a p p e r t u r e   o f  

s a i d   l o w e r   end  p l a t e   and  a  f o u r t h   a u x i l i a r y   s e a l i n g   m e m b e r  

w h i c h   i s   d e f o r m a b l e   by  the   t h e r m a l   s t r e s s   g e n e r a t e d   i n  

c o o l i n g   a f t e r   b r a z i n g .  

31.   A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  2 9 ,  



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

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

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

h o u s i n g ,   s a i d   s h i e l d   is  m o u n t e d   on  an  end  p o r t i o n .  

w h e r e i n  

32.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m   1 ,   s a i d  

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

p r o v i d e d   on  an  o u t e r   s u r f a c e   of  the   u p p e r   end  p l a t e   and  a  

l o w e r   end  p l a t e   h a v i n g   a  p r o j e c t i o n   p r o v i d e d   on  an  i n n e r  

s u r f a c e   of  t he   l o w e r   end  p l a t e .  

33.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  1 ,  

w h e r e i n   s a i d   s h i e l d i n g   member   c o m p r i s i n g   a  s h i e l d   made  of  a  

m e t a l   w h i c h   is  d e f o r m a b l e   by  the   t h e r m a l   s t r e s s   g e n e r a t e d  

in  c o o l i n g   a f t e r   t he   b r a z i n g .  

34.  A  v a c u u m   i n t e r r u p t e r   as  c l a i m e d   in  c l a i m  3 3 ,  

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

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

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