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@  A  capped  resilient  electrical  housing  and  arrester  comprising  such  a  housing. 

One  such  capped  resilient  electrical  housing  is  a 
gapless  arrestor  having  an  elastomeric  housing  (12)  and 
a  number  of  surge  arrestor  blocks  (16)  positioned  within 
a  passage  (18)  within  the  housing  (12).  An  electrically 
conductive  terminating_cap  (20)  is  provided  at  one  end 
of  the  housing  (12)  to  close  the  passage.  The  cap  (20)  is 
compressed by  magnetic  pulse  forming  against  the  outer 
surface  (13)  of  the  housing  (12)  to  hermetically  seal  the 
passage  (18).  The  cap  also  includes  an  electrically  con- 
ductive  contact  (26,  28)  engaging  the  end  of  a  surge 
arrestor  block  (16).  Ridges  (15)  can  be  molded  around 
the  outer  surface  (13)  of  the  housing  (12)  to  interlock 
with  the  flange  (24)  of  the  terminating  cap  (20)  to  act  as 
"0"  ring  seais  and  to  hold  the  cap  (20)  on  the  housing  (12). 
A  rigid  ring  (30)  can  be  placed  in  a  groove  (32)  provided 
at  the  end  of  the  passage  (18)  adjacent  to  the  cap  (20) 
which  co-operates  with  the  flange  (24)  to  provide  an  even 
compression  of  the  elastomeric  housing  (12). 



This   i n v e n t i o n   r e l a t e s   to  a  capped   r e s i l i e n t   e l e c t r i c a l  

h o u s i n g ,   and  more  e s p e c i a l l y ,   a  g a p l e s s   a r r e s t o r   w i th   a  c a p .  

A  p r i o r   a r t   g a p l e s s   a r r e s t o r   has  surge   a r r e s t o r   b l o c k s  
housed   w i t h i n   a  p a s s a g e  i n   an  e l a s t o m e r i c   or  r u b b e r   h o u s i n g   t o  
c u s h i o n   and  p r o t e c t   the   c e r a m i c   p a r t s   which  form  the  a r r e s t o r  

b l o c k s   from  damage.   However,   the   i n h e r e n t   r e s i l i e n c y   of  t h e  
e l a s t o m e r i c   h o u s i n g   r e q u i r e d   t h a t   the  t e r m i n a l   c o n n e c t o r   b e  

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

t e r m i n a l   to  the  e x t e r i o r   s u r f a c e .  

M a g n e t i c   p u l s e   f o r m i n g   has  been  used   to  s e c u r e   m e t a l l i c  

members  to  n o n - m e t a l l i c   members  made  of  r e l a t i v e l y   r i g i d  
m a t e r i a l s   such  as  b a k e l i g h t   a n d / o r   c e r a m i c s   which  are  r e l a t i v e l y  
b r i t t l e .   This   method  is   d e s c r i b e d   in  U.S.  P a t e n t   4 , 0 6 3 , 2 0 8  
g r a n t e d   on  December  13,  1977  and  e n t i t l e d   "Fuse  Hous ing   End  C a p s  
S e c u r e d   by  M a g n e t i c   Pu l se   F o r m i n g " .   The  c y l i n d r i c a l   h o u s i n g   o f  

the  type   d i s c l o s e d   in  t h i s   p a t e n t   has  s u f f i c i e n t   c o m p r e s s i v e  

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

the  f l a n g e   of  the  end  cap  to  the  e x t e r i o r   s u r f a c e   of  the  end  o f  

the  h o u s i n g .  

A c c o r d i n g   to  one  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   i s  

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

c y l i n d r i c a l   e l e c t r i c a l l y   i n s u l a t i n g   e l a s t o m e r i c   h o u s i n g   ( 1 2 )  



h a v i n g   a  p a s s a g e   (18)  open  at  one  end,  an  e l e c t r i c a l l y  
c o n d u c t i v e   m e t a l l i c   cap  (20)  mounted  on  s a i d   h o u s i n g   (12)  a n d  

e n c l o s i n g   the  open  end  of  s a i d   p a s s a g e   ( 1 8 ) ,  s a i d   cap  ( 2 0 )  

h a v i n g   an  a n n u l a r   f l a n g e   (24)  e n c i r c l i n g   the  o u t e r   s u r f a c e   o f  

the  h o u s i n g   at  the  open  end,  c h a r a c t e r i s e d   in  t h a t   s a i d   f l a n g e   ( 2 4 )  
is   c o m p r e s s e d   by  m a g n e t i c   p u l s e   f o r m i n g   a g a i n s t   the  o u t e r  
s u r f a c e   (13)  of  s a i d   e l a s t o m e r i c   h o u s i n g   (12)  to  form  a  h e r m e t i c  
s e a l   t h e r e w i t h   and  means  (26,  28)  for   e l e c t r i c a l l y   c o n n e c t i n g  
s a i d   cap  (20)  w i t h i n   the  h o u s i n g   ( 1 2 ) .  

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

h o u s i n g   (12)  h a v i n g   a  p a s s a g e   (18)  t h e r e i n ,   v o l t a g e   s e n s i t i v e  

surge   means  (16)  in  s a i d   p a s s a g e   (18)  and  an  e l e c t r i c a l l y  
c o n d u c t i v e   t e r m i n a t i n g   cap  (20)  mounted   on  s a id   h o u s i n g   ( 1 2 )  

at  one  end  of  s a i d   p a s s a g e   ( 1 8 ) ,   s a i d   cap  (20)  i n c l u d i n g   a  
f l a n g e   (24)  e n c i r c l i n g   the  o u t e r   s u r f a c e   (13)  of  s a i d   h o u s i n g  
( 2 0 ) ,   c h a r a c t e r i s e d   in  t h a t   s a i d   f l a n g e   (24)   i s   c o m p r e s s e d   b y  
m a g n e t i c   p u l s e   f o r m i n g   a g a i n s t   the  o u t e r   s u r f a c e   (13)  of  s a i d  

h o u s i n g   (12)  to  form  a  h e r m e t i c   s e a l   t h e r e w i t h .  

In  embod imen t s   of  the  p r e s e n t   i n v e n t i o n   a  h e r m e t i c   s e a l  

i s   a c h i e v e d   by  the  even  d i s t r i b u t i o n   of  the  c o m p r e s s i v e   f o r c e  
o f  t h e   m a g n e t i c   p u l s e s   to  the  f l a n g e   of  the  cap  a round   t h e  

e n t i r e   p e r i m e t e r   of  the   end  of  the  h o u s i n g .   The  h e r m e t i c   s e a l  

has  been  f u r t h e r   i m p r o v e d   by  p r o v i d i n g   r i d g e s   a r o u n d   the   e n d  

o f  t h e   e l a s t o m e r i c   h o u s i n g   which  engage  the   i n t e r n a l   s u r f a c e  
of  the  f l a n g e   of  the   t e r m i n a l   cap.   When  the   m a g n e t i c   p u l s e s  
n e c e s s a r y   t o . f o r m   the  f l a n g e   a g a i n s t   t h e  h o u s i n g   are  a p p l i e d  
to  the   f l a n g e ,   the   r i d g e s   form  " 0 " - r i n g s   which  b e a r   a g a i n s t   t h e  

f l a n g e   to  p r o d u c e   the   s e a l .   I t   has  been   f u r t h e r   found  t h a t   b y  

p r o v i d i n g   a  r i g i d   r i n g   on  the  i n s i d e   s u r f a c e   of  the  h o u s i n g ,  
the  c o m p r e s s i v e   s t r e n g t h   of  the  h o u s i n g   can  be  i n c r e a s e d   w h e r e b y  

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

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

Embodiments   of  the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   b y  

way  of  example  o n l y ,   w i th   r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g 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   view  of  a  p o r t i o n   of  t h e  

open  end  of  a  g a p l e s s   a r r e s t o r   showing  the  t e r m i n a l   c a p  
in  a  p o s i t i o n   to  be  pushed   onto  the  end  of  the  e l a s t o -  

mer ic   h o u s i n g ;  

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

g a p l e s s   a r r e s t o r   showing  the  t e r m i n a l   cap  in  p o s i t i o n  
fo r   m a g n e t i c a l l y   p u l s e   f o r m i n g   to  the  h o u s i n g ;  

F i g u r e   3  is   a  c r o s s  s e c t i o n a l   view  of  a  p o r t i o n   of  t h e  

a r r e s t o r   s i m i l a r   to  F i g u r e   2  showing  the  t e r m i n a l   c a p  
a f t e r   b e i n g   m a g n e t i c a l l y   p u l s e   formed  to  the  h o u s i n g ;   a n d ,  

F i g u r e   4  is   a  c r o s s   s e c t i o n a l   view  of  a  second   e m b o d i m e n t  

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

groove  on  the   i n s i d e   s u r f a c e   of  the  open  end  of  t h e  

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

R e f e r r i n g   to  F i g u r e   1,  a  p o r t i o n   of  a  g a p l e s s   e l b o w  

a r r e s t o r   10  is   shown.  The  a r r e s t o r   i n c l u d e s   an  e l a s t o m e r i c  

h o u s i n g   12  molded  from  a  m a t e r i a l   such  as  r u b b e r   which  is   shown 

in  a  g e n e r a l l y   c y l i n d r i c a l   form  h a v i n g   an  i n n e r   i n s u l a t i n g  

p o r t i o n   14  and  an  o u t e r   s e m i - c o n d u c t i v e   p o r t i o n   13.  A  c e n t r a l  

p a s s a g e   18  is  p r o v i d e d   w i t h i n   the  i n s u l a t i n g   p o r t i o n   14  and  a  
number  of  a n n u l a r   r i d g e s   15  are  molded  a round   the  o u t s i d e   s u r f a c e  

of  the  s e m i - c o n d u c t i v e   p o r t i o n   13  at  the  open  end  of  t h e  

h o u s i n g   12.  Surge  a r r e s t o r   means  in  the  form  of  a  number  o f  

surge   a r r e s t o r   b l o c k s   16  are  shown  p o s i t i o n e d   w i t h i n   the  p a s s a g e   1 8 .  

The  open  end  of  the  p a s s a g e   18  is  c l o s e d   by  means  of  a  
t e r m i n a l   cap  20  w h i c h i n c l u d e s   a  g e n e r a l l y ,   f l a t   e n d - p l a t e   22  a n d  

an  a n n u l a r   f l a n g e   24.  The  f l a n g e   24  has  a  d i a m e t e r  s u b s t a n t i a l l y  

e q u a l   to  the  d i a m e t e r   o f  t h e   r i d g e s   15  p r o v i d e d   on  the  o u t s i d e  

s u r f a c e  o f   the  h o u s i n g .  

Means  can  be  p r o v i d e d   in the  t e r m i n a l   cap  for   e l e c t r i c a l l y  

e n g a g i n g   the  surge   a r r e s t o r   b l o c k s   16.  Such  means  is   shown  i n  

the  form  of  a  t h r e a d e d   s tud   26  which  is  welded  to  an  i n d e n t   28 



p r o v i d e d   in  the  end  wa l l   22.  I n d e n t   28  p r o j e c t i n g   i n w a r d  

s u f f i c i e n t l y   to  engage  the  end  of  the  surge   a r r e s t o r   b l o c k   a t  
the  end  of  the  p a s s a g e   1 8 .  

F i g u r e   2  shows  the  t e r m i n a l   cap  20  p o s i t i o n e d   on  t h e  
end  of  the  h o u s i n g   12  p r i o r   to  m a g n e t i c   p u l s e   f o r m i n g .   I t  

s h o u l d   be  n o t e d   t h a t   the  a n n u l a r   r i d g e s   15  are  shown  in  c o n t a c t  
wi th   the  i n s i d e   s u r f a c e   of  the  f l a n g e   24.  However ,   i f   r i d g e s   15 
are  not   p r o v i d e d   the  f l a n g e   d i a m e t e r   s h o u l d   be  made  s l i g h t l y  

g r e a t e r   than   the  d i a m e t e r   of  the   h o u s i n g   1 2 .  

F i g u r e   3  shows  the  t e r m i n a l   cap  20  a f t e r   b e i n g   p u l s e  
formed  i n t o   engagemen t   w i th   the  o u t s i d e   s u r f a c e   of  the  e l a s t o - P  

mer ic   h o u s i n g .   The  r i d g e s   15  which   have  a  g r e a t e r   d i a m e t e r   t h a n  
the  o u t s i d e   s u r f a c e   of  the  h o u s i n g   r e s i s t   the   c o m p r e s s o r   f o r c e  

imposed   by  m a g n e t i c   pulSe   f o r m i n g   the  f l a n g e   in  the  end  c a p  
a g a i n s t   the  h o u s i n g   c a u s i n g   the  f l a n g e   to  form  a r o u n d   the  r i n g s  
and  i n t e r l o c k   t h e r e w i t h .   The  r i n g s   form  an  a n n u l a r p r e s s u r e   l i n e  

a g a i n s t   the  i n s i d e   s u r f a c e   of  the   f l a n g e   24  p r o v i d i n g   a  means  f o r  

s e c u r i n g   the  end  cap  i n t o   the  h o u s i n g .   These  p r e s s u r e   l i n e s  

a l so   form  s e a l   r i n g s   and  t h u s   act   as  0 - r i n g   s e a l s   to  s e a l   t h e  
t e r m i n a l   cap  to  the  e l a s t o m e r i c   h o u s i n g .  

In  a  s econd   embodiment   of  the   i n v e n t i o n   shown  in  F i g u r e   4  

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

h o u s i n g .   Such  means  is   in  the  form  of  a  r i g i d   r i n g   30  p o s i t i o n e d  
in  a  groove  32  p r o v i d e d   on  the  i n n e r   s u r f a c e   of  the  i n s u l a t i n g  

p o r t i o n   14  at  the   open  end  of  the  p a s s a g e   18  in  the  h o u s i n g .  
The  r i n g   p r o v i d e s   s u f f i c i e n t   c o m p r e s s i v e   r e s t r a i n t   to  t h e  

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

p u l s e   f o r c e   a p p l i e d   to  the  f l a n g e   24  of  the  t e r m i n a l   cap.   The 

p o r t i o n   of  the  e l a s t o m e r i c   h o u s i n g   b e t w e e n   the  r i g i d   r i n g   32  a n d  

the  f l a n g e   24  i s   c o m p r e s s e d   e v e n l y   to  form  the  h e r m e t i c   s e a l   a n d  
to  l ock   the  f l a n g e   to  the  r i d g e s   on  the  end  of  the  h o u s i n g .  

In  F i g u r e   4  i t   s h o u l d   be  f u r t h e r   n o t e d   t h a t   the  s u r g e  
a r r e s t o r   b l o c k   16  is   b i a s e d   by  means  of  a  s p r i n g   34  p r o v i d e d  



be tween   the  cap  20  and  the  l a s t   b l o c k   16.  The  a b i l i t y   o f  
the  end  cap  20  to  i n t e r l o c k   wi th   the  r i d g e s   15  when  m a g n e t i c -  
a l l y   p u l s e   formed  to  the  house  makes  t h i s   p o s s i b l e .   The 

f l a n g e   24  w i l l   form  a round   the  r i d g e s   15  as  shown  in  F i g u r e s   3 
and  4  to  s e c u r e l y   ho ld   the  cap  20  in  p o s i t i o n .  

RESUME 

M a g n e t i c   p u l s e   f o r m i n g   of  a  d e f o r m a b l e   member  to  a n  
e l a s t o m e r i c   h o u s i n g   is   b e l i e v e d   to  be  one  of  the  un ique   f e a t u r e s  .  
of  t h i s   a p p l i c a t i o n .   A t t a c h m e n t   of  end  caps  to  f l e x i b l e   t u b u l a r  

h o u s i n g s   has  a lways   been  d i f f i c u l t   i f   not  i m p o s s i b l e   by  c o n v e n -  
t i o n a l   r o l l i n g   m e t h o d s .   The  a b i l i t y   to  p r o v i d e   a  m o i s t u r e   s e a l  
b e t w e e n   the  end  cap  and  the   e l a s t o m e r i c   h o u s i n g   is  a l so   a  f e a t u r e  
which   is   un ique   in  t h i s   a p p l i c a t i o n .   The  m o i s t u r e   s e a l   b e i n g  
improved   by  the  a d a p t i o n   of  a n n u l a r   r i d g e s   on  the   o u t s i d e   s u r f a c e  
of  h o u s i n g   which  engage  the  i n s i d e   s u r f a c e   of  f l a n g e   of  t h e  

end  c a p .  



1.  A  capped  r e s i l i e n t   e l e c t r i c a l   h o u s i n g ,   c o m p r i s i n g   a  
c y l i n d r i c a l   e l e c t r i c a l l y   i n s u l a t i n g   e l a s t o m e r i c   h o u s i n g   ( 1 2 )  

h a v i n g   a  p a s s a g e   (18)  open  at  one  end,  an  e l e c t r i c a l l y   c o n d u c t i v e  
m e t a l l i c   cap  (20)  mounted  on  s a i d   h o u s i n g   (12)   and  e n c l o s i n g  
the  open  end  of  s a i d   p a s s a g e   ( 1 8 ) ,   s a i d   cap  (20)  h a v i n g   a n  
a n n u l a r   f l a n g e   (24)  e n c i r c l i n g   the  o u t e r   s u r f a c e   of  the  h o u s i n g  
at  the  open  end,  c h a r a c t e r i s e d   in  t h a t   s a i d   f l a n g e   (24)  is   c o m p r e s s e d  

by  m a g n e t i c   p u l s e   f o r m i n g   a g a i n s t   the  o u t e r   s u r f a c e   (13)  of  s a i d  

e l a s t o m e r i c   h o u s i n g   (12)  to  form  a  h e r m e t i c   s e a l   t h e r e w i t h  
and  means  (26,   28)  fo r   e l e c t r i c a l l y   c o n n e c t i n g   s a i d   cap  ( 2 0 )  
w i t h i n   the  h o u s i n g   ( 1 2 ) .  

2.  A  h o u s i n g   as  c l a i m e d   in  Claim  1,  w h e r e i n   s a i d   h o u s i n g   ( 1 2 )  

i n c l u d e s   an  a n n u l a r   r i d g e   (15)  molded  a r o u n d   the   o u t s i d e  
s u r f a c e   (13)  of  s a i d   h o u s i n g   ( 1 2 ) ,   s a i d   f l a n g e   (24)  b e i n g  

c o m p r e s s e d   a g a i n s t   s a id   r i d g e   (15)  whereby  s a i d   r i d g e   ( 1 5 )  

forms  a  s e a l i n g   r i n g   b e t w e e n   s a i d   h o u s i n g   (12)  and  s a i d   f l a n g e ( 2 4 ) .  

3.  A  h o u s i n g   as  c l a i m e d   in  Claim  1,  w h e r e i n   s a i d   h o u s i n g   ( 1 2 )  
i n c l u d e s   a  groove  (32)  a round   the  i n n e r   s u r f a c e   of  the  h o u s i n g  
(12)  at  the  open  end  of  s a i d   p a s s a g e   ( 1 8 ) ,   and  a  r i g i d   r i n g   ( 3 0 )  

p o s i t i o n e d   in  s a i d   groove  (32)  to  p r o v i d e   s u f f i c i e n t   c o m p r e s s i v e  

s t r e n g t h   a round   the  i n n e r   s u r f a c e   of  the  o p e n i n g   in  s a i d   h o u s i n g  
(12)  to  p r o v i d e   an  even  c o m p r e s s i o n   of  s a i d   h o u s i n g   (12)  o n  

m a g n e t i c   p u l s e   f o r m i n g   of  s a i d   f l a n g e   (24)  to  s a id   h o u s i n g   ( 1 2 ) .  

4.  A - g a p l e s s   a r r e s t o r   c o m p r i s i n g   an  e l a s t o m e r i c   h o u s i n g   ( 1 2 )  

h a v i n g   a  p a s s a g e   (18)  t h e r e i n ,   v o l t a g e   s e n s i t i v e   surge   means  ( 1 6 )  
in  s a i d   p a s s a g e   (18)  and  an  e l e c t r i c a l l y   c o n d u c t i v e   t e r m i n a t i n g  

cap  (20)  mounted  on  s a i d   h o u s i n g   (12)  at  one  end  of  s a i d  

p a s s a g e   ( 1 8 ) ,   s a i d   cap  (20)  i n c l u d i n g   a  f l a n g e   (24)  e n c i r c l i n g  
the  o u t e r   s u r f a c e   (13)  of  s a i d   h o u s i n g   ( 2 0 ) ,   c h a r a c t e r i s e d   i n  

t h a t   s a i d   f l a n g e   (24)  is   c o m p r e s s e d   by  m a g n e t i c   p u l s e   f o r m i n g  

a g a i n s t   the  o u t e r   s u r f a c e   (13)  of  s a i d   h o u s i n g   (12)  to  form  a  
h e r m e t i c   s e a l   t h e r e w i t h .  



5.  An  a r r e s t o r   as  c l a i m e d   in  Claim  4 , J w h e r e i n   s a i d   cap  ( 2 0 )  
i n c l u d e s   means  (26,  28)  for   e l e c t r i c a l l y   e n g a g i n g   s a i d   v o l t a g e  
s e n s i t i v e   means  (16)  and  is  he ld   in  e l e c t r i c a l   c o n t a c t   t h e r e w i t h  

by  the  e l a s t i c   f o r c e   of  s a i d   h o u s i n g   ( 1 2 ) .  

6.  An  a r r e s t o r   a s . c l a i m e d   in  e i t h e r   one  of  Claim  4  or  Claim  5 .  
w h e r e i n   s a i d   h o u s i n g   (12)  i n c l u d e s   a  g roove   (32)  a round  t h e  
i n n e r   s u r f a c e   of  the   p a s s a g e   (18)  a d j a c e n t   to  s a i d   t e r m i n a l   c a p  
( 2 0 ) ,   a  m e t a l l i c   r i n g  ( 3 0 )   p o s i t i o n e d   in  s a i d   groove  (32)  t o  
i n c r e a s e   the  c o m p r e s s i v e   s t r e n g t h   of  the   h o u s i n g   (12)  a round  t h e  

p a s s a g e   (16)  whereby  s a i d   r i n g   (30)  c o - o p e r a t e s   w i t h   s a i d  

f l a n g e   (24)  on  f o r m i n g   to  p r o v i d e   an  even  c o m p r e s s i o n   of  s a i d  

h o u s i n g   ( 1 2 ) .  

7.  An  a r r e s t o r   as  c l a i m e d   in  any  one  of  Cla ims  4  to  6 ,  
w h e r e i n   s a i d   h o u s i n g   (12)  i n c l u d e s   at  l e a s t   one  a n n u l a r   r i d g e  
(15)  molded  on  the  o u t s i d e   s u r f a c e   (13)  of  s a i d   h o u s i n g   (12)  a n d  

s a i d   f l a n g e   (24)  is   formed  a round   s a i d   r i d g e   (15)  whereby  s a i d  

r i d g e   (15)  forms  a  s e a l i n g   r i n g   b e t w e e n   s a i d   f l a n g e   (24)  a n d  

s a i d   h o u s i n g   ( 1 2 ) .  

8.  An  a r r e s t o r   a s  c l a i m e d   in  any  one  of  Cla ims  4  to  7 ,  

c o m p r i s i n g   a  number  of  surge   a r r e s t o r   b l o c k s   (16)  in  s a i d  

p a s s a g e   ( 1 8 ) ,   w h e r e i n   a  s p r i n g   (34)  is   p o s i t i o n e d   in  s a i d  

p a s s a g e   (18)  b e t w e e n   the  surge   a r r e s t o r   b l o c k s   (16)  and  t h e  

end  cap  ( 2 0 ) .  
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