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©  Electrical  apparatus  employing  a  gaseous  dielectric. 
  An  improved  electrical  apparatus  employing  a  gaseous 
dielectric is  disclosed.  The  improvement  resides  in  the  comp- 
osition  of the  gaseous  dielectric,  which  comprises  a  mixture 
of  approximately  60 -  99.5  mole  %  of  SF.  and  approximately 
0.5 - 40  mole  %  of  a fluorocarbon  compound  having  no  unsat- 
urated  carbon  bonds.  Preferred  fluorocarbon  compounds  are 
C2F5CN,  CBrCIF2,  and  c-C4F8.  The  gaseous  dielectric  has  a  hig- 
her  dielectric  strength  than  SF.  alone  and  greatly  suppresses 
formation  of  carbon  powder  during  arcing. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   in  g e n e r a l   t o  

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

and  in  p a r t i c u l a r   to   an  i m p r o v e d   e l e c t r i c a l   a p p a r a t u s  

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

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

c a r b o n   a t   t h e   t i m e   of  a r c i n g .  

In  e l e c t r i c a l   e q u i p m e n t   of  t he   t y p e   c o m p r i s i n g   a  

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

c h a m b e r ,   a  c o n d u c t o r   d i s p o s e d   i n s i d e   t h e   c h a m b e r ,   and  a  

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

common  to  use   s u l f u r   h e x a f l u o r i d e   ( S F 6 ) ,   w h i c h   h a s  

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

In  o r d e r   to  a c h i e v e   f u r t h e r   r e d u c t i o n s   i n  t h e   s i z e   of  t h i s  

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

d i e l e c t r i c   h a v i n g   a  h i g h e r   d i e l e c t r i c   s t r e n g t h   t h a n   S F 6 .  

H o w e v e r ,   t h e r e   has  y e t   to   be  f o u n d   a  gas   h a v i n g   s u i t a b l e  

p r o p e r t i e s .   For  e x a m p l e ,   w h i l e   C2FSCN  ( 1 . 8   t i m e s   t h e  

d i e l e c t r i c   s t r e n g t h   of  S F 6 ) ,   CBrClF2   ( 1 . 4   t i m e s   t h e  

d i e l e c t r i c   s t r e n g t h   of  S F 6 ) ,   and  c -C4F8   ( 1 . 4   t i m e s   t h e  

d i e l e c t r i c   s t r e n g t h   of  SF6)  a r e   a l l   e x c e l l e n t   f rom  t h e  

s t a n d p o i n t   of  d i e l e c t r i c   s t r e n g t h ,   t h e y   can   n o t   be  a p p l i e d  

a l o n e   as  g a s e o u s   d i e l e c t r i c s   in  e l e c t r i c a l   e q u i p m e n t  



in  wh ich   a r c i n g   t a k e s   p l a c e ,   s i n c e   t h e y   f o r m  

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

I-   a  p a p e r   e n t i t l e d   " T e r n a r y   Gas  D i e l e c t r i c s "   ( T h e  

T h i r d   I n t e r n a t i o n a l   S y m p o s i u m   on  G a s e o u s   D i e l e c t r i c s ,   1 9 8 2 ,  

D o c u m e n t   No.  1 5 ) ,   I . G .   C h r i s t o p h o r o u   e t   a l .   d i s c l o s e d   a  

g a s e o u s   d i e l e c t r i c   c o m p r i s i n g   a  m i x t u r e   of  SF6  a n d  

2-C4F8  ( o c t o f l u o r o b u t e n e )   w h i c h   has  a  h i g h   d i e l e c t r i c  

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

of  a  n o n c o n d u c t i n g   p o w d e r   and  a  c o n d u c t i n g   p o w d e r .   F i g u r e   1  

shows  t e s t   r e s u l t s   p u b l i s h e d   in  t he   a b o v e - m e n t i o n e d   p a p e r  

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

c o n s i s t i n g   of  SF6  and  2 - C 4 F 8 .   The  a m o u n t   and  t h e  

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

t h e   mole  %  of  2 - C 4 F 8  i n   t h e   gas   m i x t u r e .   When  t h e   g a s  

m i x t u r e   c o n s i s t e d   of  100%  SF6,  t he   p o w d e r   w h i c h   was  f o r m e d  

c o n s i s t e d   of  A l F 3 .   H o w e v e r ,   a t   g r e a t e r   t h a n   20  mole  % 

2 - C 4 F 8 ,   t h e   c o n t e n t   of  t h e   p o w d e r   g r e a t l y   c h a n g e d   a n d  

t h e   powder   b e g a n   to   c o n s i s t   of  i n c r e a s i n g   a m o u n t s   of  c a r b o n  

p o w d e r .   T h u s ,   a l t h o u g h   a  m i x t u r e   of  SF6  and  z - C 4 F 8  

has  a  h i g h e r   d i e l e c t r i c   s t r e n g t h   t h a n   S F 6  a l o n e ,   i t   s t i l l  

has   t h e   d r a w b a c k   t h a t   i t   f o r m s   too   l a r g e   a  q u a n t i t y   o f  

c o n d u c t i n g   p o w d e r .  

I t   is   t h e   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

g a s e o u s   d i e l e c t r i c   w h i c h   has   a  h i g h e r   d i e l e c t r i c   s t r e n g t h  



t h a n   SF6  and  w h i c h   f o r m s   o n l y   a  s m a l l   a m o u n t   of  c a r b o n  

p o w d e r   a t   t he   t i m e   of  a r c i n g .  

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

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

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

member  w h i c h   s u p p o r t s   t h e   e l e c t r i c a l   c o n d u c t o r .   T h e  

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

d i e l e c t r i c ,   wh ich   c o m p r i s e s   a  m i x t u r e   of  SF6  and  a  

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

c o m p o u n d   h a v i n g   no  u n s a t u r a t e d   c a r b o n   b o n d s .   The  a m o u n t   o f  

SF6  in  t he   g a s e o u s   d i e l e c t r i c   i s   a p p r o x i m a t e l y   6 0  -   9 9 . 5  

mole   %  and  t h e   a m o u n t   of  t he   f l u o r o c a r b o n   c o m p o u n d   i s  

a p p r o x i m a t e l y   0 . 5  -   40  m o l e   P r e f e r r e d   s u b s t a n c e s   f o r   u s e  

as  t h e   f l u o r o c a r b o n   compound   a r e   C2FSCN,  C B r C I F 2 ,   a n d  

c - C 4 F 8 .  

F i g u r e   1  is   a  g r a p h   of  t h e   a m o u n t   of  p o w d e r   f o r m e d  

a t   t h e   t i m e   of  a r c i n g   as  a  f u n c t i o n   of  t h e   mole   %  of  SF6 

in  a  g a s e o u s   d i e l e c t r i c   c o m p r i s i n g   a  m i x t u r e   of  SF6  a n d  

2 - C 4 F 8 .  

F i g u r e   2  i s   a  s c h e m a t i c   i l l u s t r a t i o n   of  a n  

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

i n v e n t i o n .  



a  
F i g u r e   3  i s / c h a r t   of  t he   a m o u n t   of  c a r b o n   p o w d e r  

f o r m e d   d u r i n g   a r c i n g   t e s t s   p e r f o r m e d   in  SF6  and  in  v a r i o u s  

f l u o r o c a r b o n   c o m p o u n d s .  

F i g u r e   4  i s   a  g r a p h   of  t h e   a m o u n t   of  c a r b o n   p o w d e r  

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

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

SF6  and  C2F5CN.  

F i g u r e   5  i s  a   g r a p h   of  t h e   AC  b r e a k d o w n   v o l t a g e  

p l o t t e d   as  a  f u n c t i o n   of  e l e c t r o d e   s e p a r a t i o n   f o r   v a r i o u s  

m i x t u r e s   of  SF6  and  C2F5CN.  

F i g u r e   6  is   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  t h e  

e l e c t r o d e s   u s e d   to   o b t a i n   t h e   d a t a   of  F i g u r e   5 .  

F i g u r e   7  is   a  g r a p h   of  t h e   r e l a t i o n s h i p   b e t w e e n  

( t h e   a m o u n t   of  p o w d e r   f o r m e d   a t   t h e   t ime   of  a r c i n g   /  t h e  

l e n g t h   of  t i m e   f o r   wh ich   an  a r c   was  s u s t a i n e d )   and   a r c  

c u r r e n t   f o r   two  d i f f e r e n t   g a s e o u s   d i e l e c t r i c s ,   o n e  

c o m p r i s i n g   100%  C2F5CN  and  t h e   o t h e r   c o m p r i s i n g   a  

m i x t u r e   of  25  mole  %  of  C2F5CN  and  75  mole   %  of  S F 6 .  

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

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

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

f i g u r e ,   e l e m e n t   number   1  is   a  s e a l e d   c h a m b e r   f i l l e d   w i t h   a  

g a s e o u s   d i e l e c t r i c   2.  E l e m e n t s   number   3  a r e   b u s h i n g s  

e l e c t r i c a l l y   c o n n e c t e d   to   d i s c o n n e c t i n g   s w i t c h e s   4.  E l e m e n t  



number   5  i s   a  c i r c u i t   b r e a k e r   e l e c t r i c a l l y   c o n n e c t e d   to   t h e  

d i s c o n n e c t i n g   s w i t c h e s   4  by  e l e c t r i c a l   c o n d u c t o r s   6 .  

The  n o v e l   f e a t u r e   of  t h i s   a p p a r a t u s   is   t h e  

c o m p o s i t i o n   of  t h e   g a s e o u s   d i e l e c t r i c   2.  I t   c o m p r i s e s  

a p p r o x i m a t e l y   6 0  -   9 9 . 5   mole   %  of  SF6  and  a p p r o x i m a t e l y  

0 . 5  -   40  m o l e  %   of  a  s a t u r a t e d   f l u o r o c a r b o n   c o m p o u n d .  

P r e f e r r e d   s u b s t a n c e s   f o r   u se   as  t h e   f l u o r o c a r b o n   c o m p o u n d  

a re   C2FSCN,  C B r C l F 2 ,   a n d  c - C 4 F 8 .  

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

SFG  w i t h   an  u n s a t u r a t e d   f l u o r o c a r b o n   ( 2 - C 4 F 8 )   had  t h e  

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

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

s a t u r a t e d   f l u o r o c a r b o n   is   u s e d   i n s t e a d ,   t he   a m o u n t   of  c a r b o n  

powder   f o r m e d   can  be  g r e a t l y   d e c r e a s e d .  

To  i l l u s t r a t e   t h i s   f a c t ,   t h e   p r e s e n t   i n v e n t o r s  

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

u n s a t u r a t e d   f l u o r o c a r b o n   c o m p o u n d s   in  g a s e o u s   fo rm  s e a l e d   a t  

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

d i s c h a r g e   v o l t a g e   of  3 0 k v .   The  a m o u n t   of  c a r b o n   p o w d e r  

f o r m e d   (mg)  f o r   e ach   gas   i s   p l o t t e d   in  F i g u r e   3.  As  can   b e  

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

as  C2F5CN,  C B r C l F 2 ,   a n d  c - C 4 F 8  f o r m e d   much  l e s s  

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

as  1 , 3 - C 4 F 6 ,   c - C 4 F 6 ,   and  2 - C 4 F 6 .  

In  o r d e r   to   d e t e r m i n e   t h e   a p p r o p r i a t e   a m o u n t   of  a  

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

p r e s e n t   i n v e n t i o n ,   t h e   p r e s e n t   i n v e n t o r s   c a r r i e d   ou t   a n  



e x p e r i m e n t   u s i n g   4  d i f f e r e n t   m i x t u r e s   of  SF6  a n d  

C2F5CN:  (1)  SF6:  9 9 . 5   mole   %,  C2F5CN:  0.5  mole  %; 

(2)  SF6:  80  mole  %,  C2F5CN:  20  mole   %;  (3)  SF6:  50  

mole   %,  C2F5CN:  50  mole   %;  and  (4)  SF6:  0  mole   %; 

C2F5CN:  100  mole  %.  Each  gas   m i x t u r e   was  s e a l e d   in  a  

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

c o n t a i n e r ,   a r c i n g   was  p r o d u c e d   u s i n g   c o p p e r - t u n g s t e n  

e l e c t r o d e s   w i t h   a  s e p a r a t i o n   of  2mm  a t   a  v o l t a g e   of  3 0 k v .  

The  amoun t   of  c a r b o n   p o w d e r   f o r m e d   d u r i n g   t h e   a r c i n g   w a s  

m e a s u r e d   and  t h e   r e s u l t s   a r e   shown  in  F i g u r e   4.  When  t h e  

mole  %  of  C2F5CN  r e a c h e d   a p p r o x i m a t e l y   40%,  t h e   s l o p e   o f  

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

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

A c c o r d i n g l y ,   in  o r d e r   to   s u p p r e s s   t h e  a m o u n t   of  c a r b o n  

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

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

be  no  g r e a t e r   t h a n   a p p r o x i m a t e l y   40  mole   %. 

A  s i m i l a r   a r c i n g   e x p e r i m e n t   was  c a r r i e d   ou t   u s i n g  

t h e   e l e c t r o d e s   i l l u s t r a t e d   in  F i g u r e   6.  A  r o d - s h a p e d  

e l e c t r o d e   7  h a v i n g   a  h e m i s p h e r i c a l   end  and  a  d i a m e t e r   o f  

30mm  was  d i s p o s 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  a  p l a t e  

e l e c t r o d e   8  h a v i n g   a  l e n g t h   of  80mm.  In  s e a l e d   c o n t a i n e r s  

c o n t a i n i n g   v a r i o u s   c o m b i n a t i o n s   of  SF6  and  C2F5CN  a t  

200C  and  a t m o s p h e r i c   p r e s s u r e ,   a  60  Hz  AC  v o l t a g e   w a s  

a p p l i e d   b e t w e e n   t h e   e l e c t r o d e s   and  t h e   AC  b r e a k d o w n   v o l t a g e s  

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

b e t w e e n   t he   e l e c t r o d e s   7  and  8.  The  r e s u l t s   a r e   shown  i n  



F i g u r e   5.  As  can  be  s e e n   f rom  t he   f i g u r e ,   even   when  t h e  

mole   %  of  C2FSCN  is  e x t r e m e l y   low,   a  s i g n i f i c a n t  

i n c r e a s e   in  b r e a k d o w n   v o l t a g e   o v e r   SF6  a l o n e   can  b e  

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

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

f l u o r o c a r b o n   compound   is   a p p r o x i m a t e l y   0 .5   m o l e % .  

In  a d d i t i o n ,   an  e x p e r i m e n t   was  c a r r i e d   ou t   i n  

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

e i t h e r   100  mole  %  of  C2FSCN  or  25  mole   %  C2F5CN  a n d  

75  mole   %  SF6.  The  gas   m i x t u r e s   were   s e p a r a t e l y   s e a l e d   i n  

a  2 - l i t e r   c o n t a i n e r   a t   20°C  and  a t m o s p h e r i c   p r e s s u r e .  

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

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

2mm  u s i n g   v o l t a g e s   r a n g i n g   f rom  10kv  to   3 0 k v .   The  a r c  

c u r r e n t ,   t h e   l e n g t h   of  t i m e   f o r   wh ich   t h e   a r c   was  s u s t a i n e d ,  

and  t h e   amoun t   of  c a r b o n   p o w d e r   f o r m e d   were   m e a s u r e d .   T h e  

r e s u l t s   a r e   p l o t t e d   in  F i g u r e   7,  in  wh ich   t h e   a b s c i s s a   i s  

t h e   a r c   c u r r e n t   and  t h e   o r d i n a t e   i s   t he   w e i g h t   of  c a r b o n  

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

f o r   w h i c h   t he   a r c   was  s u s t a i n e d .   From  t h i s   e x p e r i m e n t ,   i t  

was  l e a r n e d   t h a t   t h e   a m o u n t   of  c a r b o n   p o w d e r   f o r m e d   by  t h e  

m i x t u r e   of  25  mole  %  C2F5CN  and  75  mole   %  SF6  was  l e s s  

t h a n   1 / 1 0   the   amoun t   f o r m e d   by  C2F5CN  a l o n e .  

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

u s i n g   m i x t u r e s   of  C2F5CN  and  SF6,  s i m i l a r   r e s u l t s   c a n  

be  e x p e c t e d   i f   a n o t h e r   s a t u r a t e d   f l u o r o c a r b o n   such   a s  

CBrCl2   gas  or  c -C4F8   gas   i s  u s e d   i n s t e a d   o f  



C2F5CN.  Both   of  t h e s e   g a s e s   have   a  h igh   d i e l e c t r i c  

s t r e n g t h   r e l a t i v e   to  SF6,   as  shown  in  t he   f o l l o w i n g   t a b l e ,  

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

t he   d i e l e c t r i c   s t r e n g t h   of  SF6  f o r   C2FSCN  a l o n e ,  

CBrClF2   a l o n e ,   c -C4F8   a l o n e ,   and  m i x t u r e s   of  e a c h   o f  

t h e s e   t h r e e   g a s e s   w i t h   SF6.   In  t he   t a b l e ,   a l l   q u a n t i t i e s  

a r e   g i v e n   as  mole  p e r c e n t a g e s .  

S i n c e   an  e l e c t r i c a l   a p p a r a t u s   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   e m p l o y s   a  gas  m i x t u r e   w h i c h   has   a  h i g h e r  

d i e l e c t r i c   s t r e n g t h   t h a n   SF6  and  w h i c h   g r e a t l y   s u p p r e s s e s  

c a r b o n   f o r m a t i o n   a t   t h e   t i m e   of  a r c i n g ,   f o r   a  g i v e n   r a t i n g ,  

an  a p p a r a t u s   of  s m a l l e r   s i z e   t h a n   an  a p p a r a t u s   u s i n g   SF6 

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

an  e l e c t r i c a l   a p p a r a t u s   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  

can  have   a  h i g h e r   r a t i n g   t h a n   an  a p p a r a t u s   of  t h e   s a m e  

p h y s i c a l   s i z e   which   u s e s   SF6  a l o n e   as  a  g a s e o u s  

d i e l e c t r i c .  



1.  An  i m p r o v e d   e l e c t r i c a l   a p p a r a t u s   of  t h e   t y p e  

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

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

c h a m b e r ,   and  a  s o l i d   i n s u l a t i n g   member  d i s p o s e d   so  as  t o  

s u p p o r t   s a i d   c o n d u c t o r ,   c h a r a c t e r i z e d   in   t h a t  

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

a p p r o x i m a t e l y   6 0  -   99 .5   mole   %  of  SF6  and  a p p r o x i m a t e l y  

0 . 5  -   40  mole  %  of  a  s a t u r a t e d   f l u o r o c a r b o n   c o m p o u n d .  

2.  An  i m p r o v e d   e l e c t r i c a l   a p p a r a t u s   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 l u o r o c a r b o n   compound   is   C 2 F 5 C N .  

3.  An  i m p r o v e d   e l e c t r i c a l   a p p a r a t u s   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 l u o r o c a r b o n   compound   is   C B r C I F 2 .  

4.  An  i m p r o v e d   e l e c t r i c a l   a p p a r a t u s   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 l u o r o c a r b o n   compound   is   c - C 4 F 8 .  

5.  The  use   of  a  m i x t u r e   of  a p p r o x i m a t e l y  

60  to   9 9 . 5   mole   %  of  SF6  and  a p p r o x i m a t e l y   0 .5   to   40  mole  % 

of  a  s a t u r a t e d   g a s e o u s   f l u o r o c a r b o n   compound   as  d i e l e c t r i c  

medium  in  e l e c t r i c a l   a p p a r a t u s e s .  
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