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©  Electrical  cartridge  fuselinks  and  a  method  of  manufacturing  same. 

©  An  electrical  cartridge  fuselink  of  the  type  wherein  a 
fusible  member  (5)  is  mounted  within  an  insulating  barrel  (1  ), 
which  at  both  of  its  ends  is  provided  with  a  conductive  end  . 
cap  (7)  which  is  electrically  connected  to  the  associated  end 
of  the  fusible  member  (5).  According  to  the  subject  invention 
said  fusible  member  (5)  is  held  in  a  central  position  between 
two  centering  members  (2)  which  are  secured  to  the 
associated  ends  of  said  barrel  (1).  By  an  appropriate  design  — 
of  these  centering  members  (2)  a  reliable  and  reproducabte,  -ZZ 
electrical  and  mechanical  connecting  can  be  established 
between  the  respective  end  of  said  fusible  member  (5)  and 
its  associated  end  cap  (7)  through  the  intermediary  of  the 
associated  centering  member  (2)  and  solder  (6,  8)  which  is 
also  effective  in  providing  an  effective  mechanical  connec- 
tion  between  the  end  caps  (7)  and  their  associated  barrel 
ends. 
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A n   electrical  cartridge  fuselink  of  the  type  wherein  a 
fusible  member  (5)  is  mounted  within  an  insulating  barrel  (1), 
which  at  both  of  its  ends  is  provided  with  a  conductive  end 
cap  (7)  which  is  electrically  connected  to  the  associated  end 
of  the  fusible  member  (5).  According  to  the  subject  invention 
said  fusible  member  (5)  is  held  in  a  central  position  between 
two  centering  members  (2)  which  are  secured  to  the 
associated  ends  of  said  barrel  (1).  By  an  appropriate  design 
of  these  centering  members  (2)  a  reliable  and  reproducable, 
electrical  and  mechanical  connecting  can  be  established 
between  the  respective  end  of  said  fusible  member  (5)  and 
its  associated  end  cap  (7)  through  the  intermediary  of  the 
associated  centering  member  (2)  and  solder  (6,  8)  which  is 
also  effective  in  providing  an  effective  mechanical  connec- 
tion  between  the  end  caps  (7)  and  their  associated  barrel 
ends. 



This  i n v e n t i o n   r e l a t e s   to  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k s  

and  a  method  for  p roducing   same.  More  in  p a r t i c u l a r   t h i s   i n v e n t i o n  

r e l a t e s   to  c a r t r i d g e   f u s e l i n k s   i n t e n d e d   to  r up tu re   at  low  c u r r e n t  

v a l u e s ,   ranging   e .g .   from  20  mA -  10  A. 

In  genera l   such  c a r t r i d g e   f u s e l i n k s   comprise  a  t u b u l a r  

cas ing   or  b a r r e l ,   a  f u s i b l e   e lement   d i sposed   t h e r e i n ,   and  two  end  c a p s  

c l o s i n g   said  cas ing   or  b a r r e l   at  both  of  i t s   e n d s .  

In  a  well  known  type  of  f u s e l i n k ,   the  r e s p e c t i v e  

end  p o r t i o n s   of  the  f u s i b l e   member  or  f u s i b l e   e lement ,   are  e l e c t r i c a l l y  

connec ted   to  t h e i r   r e s p e c t i v e   end  caps by  means  of  s o l d e r .  

US  p a t e n t   1 ,922,642  d e s c r i b e s   a  f u s e l i n k   of  the  a b o v e -  

i d e n t i f i e d   type,  wherein  the  fuse  element  comprises   a  metal  c o a t i n g  

d i sposed   on  and  suppor ted   by  an  ex t remely   th in   f i b r e .   The  end  cap  

members  are  r i g i d l y   secured  at  e i t h e r   end  of  a  t u b u l a r   cas ing   by  

means  of  a  lump  of  s o l d e r .   Wires  or  s u p p o r t i n g   wires   are  r i g i d l y  

secured  in  the  so lde r   and  ex tend  in to   said  cas ing   in  such  a  manner  

t h a t   t h e i r   inner   end  p o r t i o n s   are  spaced  apar t   from  each  o t h e r .  

Through  said  lumps  of  s o l d e r   sa id   wires   which  form  p a r t   of  the  f u s i b l e  

e lement ,   and  also  a  small  f i l a m e n t   connec t ing   these   wires  at  t h e i r  

inner   end,   are  e l e c t r i c a l l y   connec t ed   to  said  end  c a p s .  

The  manner  in  which  these   v a r i o u s   e lements   are  assembled,   however,  i s  

r a t h e r   compl ica ted   and  time  consuming.   There fore   t h i s   p r i o r   a r t  

fuse  c o n s t r u c t i o n   is  u n s u i t a b l e   for  automated  manufac ture   and 

assembly  p r o c e s s e s .   Moreover,   the  t u b u l a r   cas ing   is  r equ i r ed   t o  

have  an  i n t e g r a l   inwardly  e x t e n d i n g   p r o j e c t i o n   at  e i t h e r   end 

which  means  a  f u r t h e r   c o m p l i c a t i o n   as  to  s t r u c t u r e   and  m a n u f a c t u r i n g  

p r o c e s s .  



US  p a t e n t   3 ,845 ,439   r e l a t e s   to  a  method  of  m a n u f a c t u r i n g  

e l e c t r i c   c a r t r i d g e   f u s e l i n k s ,   and  more  in  p a r t i c u l a r   f u s e l i n k s   i n t e n d e d  

to  r u p t u r e   at  c u r r e n t   v a l u e s   of  20mA  to  10  A.  In  these   p r i o r   a r t   f u s e -  

l i n k s ,   a  f u s i b l e   wire  of  s i l v e r   of  ext remely   small  d i amete r   is  wound 

around  a  s u b s t a n t i a l l y   s t r a i g h t   core  of  f i b r e   m a t e r i a l .   By  us ing  t h e  

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

f i b r e   m a t e r i a l ,   m ic rowi re   can  be  wound  on  ex t remely   th in   cores   so  t h a t  

wel l   de f ined   f u s e l i n k s   for   low  c u r r e n t   va lues   are  o b t a i n e d .   In  f u s e -  

l i n k s   manufac tured   in  a cco rdance   with  t h i s   p r i o r   a r t   method,  the  c o n -  

d u c t i v e   c o n n e c t i o n s   between  the  f u s i b l e   wire  and  the  metal   end  c a p s  

which  are  cemented  at  e i t h e r   end  of  the  t u b u l a r   c a s ing ,   is  p r o v i d e d  

by  means  of  a  so lde r   a l l o y .   The  fuse  element  is  p o s i t i o n e d   w i th in   t h e  

t u b u l a r   cas ing  by  means  of  e y e l e t s .   This  p r i o r   a r t   s t r u c t u r e   is  u n s u i t a b l e  

for  manufac tu r i ng   p r o c e s s e s   by  which  the  v a r i o u s   p a r t s   are  a u t o m a t i c a l l y  

and  r e l i a b l y   a s s e m b l e d .  

A  s i m i l a r l y   s t r u c t u r e d   f u s e l i n k   is  known  from  Dutch  p a t e n t  

a p p l i c a t i o n   79,00862.   This  p r i o r   a r t   has  the  same  d e f i c i e n c i e s  

as  o u t l i n e d   above .  

European  p a t e n t   a p p l i c a t i o n   00  30  157  d e s c r i b e s   a  method  o f  

m a n u f a c t u r i n g   c a r t r i d g e   f u s e l i n k s   which  f a c i l i t a t e s   the  use  of  mass  

p r o d u c t i o n   t e c h n i q u e s ,   whi le   enab l ing   the  p r o d u c t i o n   of  r e l a t i v e l y  

i n e x p e n s i v e   f u s e l i n k s   of  an  improved  c o n s t r u c t i o n .   More  in  p a r t i c u l a r  

t h i s   p r i o r   a r t   is  d i r e c t e d   to  f u s e l i n k s   in tended   to  r up tu re   at  low 

current: values,  and  to  a  m a n u f a c t u r i n g   method  which  is  e s p e c i a l l y   s u i t a b l e  

for  mass  p r o d u c t i o n   of  such  f u s e l i n k s .   To  f a c i l i t a t e   the  m a n u f a c t u r i n g  

of  such  f u s e l i n k s   having  small   diameter   fuse  wires   and  to  improve  t h e i r  

o p e r a t i o n a l   r e l i a b i l i t y ,   t h i s   p r i o r   a r t   p roposes   to  d i spose   a  f u s i b l e  

wire  along  a  s t r i p   of  i n s u l a t i n g   m a t e r i a l ,   adher ing   m e t a l l i c   l a y e r s   t o  

the  f u s i b l e   wire  and  s t r i p   at  spaced  zones  along  the  s t r i p   so  as  t o  



a t t a c h   the  f u s i b l e   wire  to  the  s t r i p ,   and  s e p a r a t i n g   the  f u s i b l e   w i r e  

and  s t r i p   at  the  spaced  a t t a c h m e n t   zones  so  as  to  produce  fuse  e l e m e n t s  

having  f u s i b l e   wires  a t t a c h e d   at  oppos i t e   ends  to  i n s u l a t i n g   s u p p o r t s  

by  m e t a l l i c   l a y e r s .   To  assemble   a  f u s e l i n k   acco rd ing   to  t h i s   p r i o r   a r t ,  

one  metal   end  cap  having  a  s lug  of  so lder   adhered  to  i t s   i n s i d e   c i r c u l a r  

su r f ace   is  f i r s t l y   f a s t e n e d   over  one  end  of  the  b a r r e l   and  then  the  f u s e  

element   produced  in  the  above  d e s c r i b e d   manner,  and  which  is  of  s u b -  

s t a n t i a l l y   the  same  l e n g t h   as  the  b a r r e l ,   is  i n s e r t e d   into  the  b a r r e l   = 

and  i t s   end  ad j acen t   to  the  cap  is  so lde red   t h e r e t o   by  the  a p p l i c a t i o n  

of  hea t   and  a  l i g h t   p r e s s u r e .   T h e r e a f t e r   the  second  end  cap  having  a  

slug  of  so lde r   adhered  to  i t s   i n s i d e   bottom  s u r f a c e   is  f a s t e n e d   i n  

p o s i t i o n   over  the  o p p o s i t e   end  of  the  b a r r e l   with  the  a p p l i c a t i o n  

of  heat   and  p r e s s u r e   so  as  to  s o l d e r   the  a d j a c e n t   end  of  the  f u s e  

element  to  th i s   second  end  c a p .  

With  the  above  p r i o r   a r t   the  end  caps  are  cemented  on  e i t h e r  

end  of  the  b a r r e l .   Thereby  in  a d d i t i o n   to  the  s o l d e r i n g   step  f o r  

e s t a b l i s h i n g   the  d e s i r e d   e l e c t r i c a l   c o n n e c t i o n s ,   a n  a d d i t i o n a l   s tep   i s  

r e q u i r e d   for  f a s t e n i n g   t he se   end  caps  in  t h e i r   p o s i t i o n   on  the  a s s o c i a t e d  

b a r r e l   ends.  Moreover  t h i s   p r i o r   a r t   s t r u c t u r e   does  not  ensure  r e l i a b l e  

and  r ep roducab l e   e l e c t r i c a l   c o n n e c t i o n s   between  the  f u s i b l e   wire  and  t h e  

end  caps.   Also  the  n e c e s s i t y   of  a t t a c h i n g   the  o p p o s i t e   ends  of  a  f u s i b l e  

wire  to  an  i n s u l a t i n g   s u p p o r t   s e v e r e l y   r e s t r i c t s   the  range  of  d e s i g n  

pa ramete r s   de te rmin ing   the  c u r r e n t   r a t i n g s   and  c u r r e n t - t i m e   c h a r a c t e r i s t i c s  

of  t h i s   known  f u s e l i n k   s t r u c t u r e .  

Now  i t   is  an  o b j e c t   of  the  s u b j e c t   i n v e n t i o n   to  p rov ide   a  

c a r t r i d g e   f u s e l i n k   of  the  type  compris ing  a  f u s i b l e   wire  or  o the r   f u s i b l e  

member,  an  i n s u l a t i n g   b a r r e l   having  said  wire  or  said  member  d i s p o s e d  

t h e r e i n ,   and  end  caps  or  t e r m i n a l s   mounted  on  e i t h e r   end  of  s a i d  

b a r r e l   and  each  e l e c t r i c a l l y   connected  to  an  a s s o c i a t e d   end  p o r t i o n   o f  



sa id   wire  or  sa id   member,  of  an  improved  s t r u c t u r e   by  which  the  d e f i -  

c i e n c i e s   of  the  p r i o r   a r t   as  d i s c u s s e d   above,  are  e f f e c t i v e l y   o v e r c o m e .  

More  in  p a r t i c u l a r   i t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   t o  

p rov ide   a  c a r t r i d g e   f u s e l i n k   which  due  to  i t s   s t r u c t u r e   can  be  r e a d i l y  

manufac tu red   and  assembled  by  a  f u l l y   automated  p r o c e s s   and  with  a  

l a rge   f l e x i b i l i t y   as  to  d e s i r e d   c h a r a c t e r i s t i c s ,  i . e .   range  of  r a t e d  

c u r r e n t s   and /or   t i m e - c u r r e n t   c h a r a c t e r i s t i c s ,   whi le   meet ing   the  c l o s e  

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

I t   is  a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   to  p rov ide   a  f u s e l i n k  

s t r u c t u r e   by  which  r e l i a b l e   and  r e p r o d u c a b l e   e l e c t r i c a l   c o n n e c t i o n s  

between  the  r e s p e c t i v e   end  p o r t i o n s   of  the  f u s i b l e   e lement   and  t h e  

a s s o c i a t e d   end  caps  are  ensured   and  ma in t a ined   under  o p e r a t i o n a l  

c o n d i t i o n s ,   a lso   when  automated  assembly  p r o c e s s e s   are  employed for  t h e  

m a n u f a c t u r e .  

A  c a r t r i d g e   f u s e l i n k   of  the  a b o v e - i d e n t i f i e d   type  is  a c c o r d i n g  

to  the  s u b j e c t   i n v e n t i o n   c h a r a c t e r i z e d   the reby   t h a t   a d j a c e n t   e a c h  

of  the  ends  of  said  b a r r e l   t h e r e   is  r i g i d l y   secured   in  a n  

e l o n g a t e d   c e n t e r i n g   member  d e f i n i n g   a  c e n t r a l   channel   l o n g i t u d i n a l l y  

e x t e n d i n g   w i th in   sa id   b a r r e l   for   r e c e i v i n g   an  a s s o c i a t e d   end  p o r t i o n  

of  sa id   f u s i b l e   wire  or  o the r   f u s i b l e   member  t h e r e i n ;   the  a n n u l a r  

space  de f ined   between  the  inner   wall   of  said  channel   and  the  r e s p e c t i v e  

end  p o r t i o n   of  sa id   f u s i b l e   wire  or  o ther   f u s i b l e   member  r e c e i v e d  

t h e r e i n   being  f i l l e d   with  s o l d e r ;   a  th in   l ayer   of  s o l d e r   i n t e g r a l   w i t h  

sa id   so lde r   ex tends   between  the  ou te r   su r face   of  sa id   c e n t e r i n g   member 

and  ou te r   b a r r e l   s u r f a c e   p o r t i o n s   on  one  hand  and  the  i n s i d e  

of  the  r e s p e c t i v e   end  cap  on  the  o t h e r .  



A  method  of  manufac tu r ing   e l e c t r i c   c a r t r i d g e   f u s e l i n k s  

of  the  kind  d e s c r i b e d   above  is  according  to  a  f u r t h e r   a spec t   of  t h e  

s u b j e c t   i n v e n t i o n   c h a r a c t e r i z e d   by  the  s teps   of  p ress   f i t t i n g   s a i d  

c e n t e r i n g   members  i n to   the  open  ends  of  sa id   i n s u l a t i n g   b a r r e l ;  

d i s p o s i n g   said  end  caps  over  the  a s s o c i a t e d   ends  of  said  b a r r e l ,   e a c h  

end  cap  having  an  amount  of  so lder   adhered  to  i t s   i n s ide   bottom  s u r f a c e ;  

h e a t i n g   said  end  caps  to  melt  the  s o l d e r ;   p r e s s i n g   the  r e s p e c t i v e  

end  cap  towards  said  b a r r e l   when  said  so lde r   is  in  i t s   l i q u i d  

phase ;   and  a l lowing  the  f u s e l i n k   thus  assembled  to  cool  in  o r d e r  

to  s o l i d i f y   said  s o l d e r .  

I t   is  obse rved   tha t   c e n t e r i n g   means  for  m a i n t a i n i n g   a  

f u s i b l e   member  c e n t r a l l y   d i sposed   wi th in   a  t u b u l a r   cas ing   of  an  e l e c t r i c  

c a r t r i d g e   f u s e l i n k   are  g e n e r a l l y   known. 

For  i n s t a n c e   US  p a t e n t   2 ,300,142  d e s c r i b e s   a  f u s i b l e  

p r o t e c t i v e   device  where in   a  c y l i n d r i c a l   body  of  i n s u l a t i n g   m a t e r i a l  

at  both  of  i t s   open  ends  is  c losed  by  d i sc s   having  s l o t t e d   d i a m e t r i c a l  

openings  t h e r e t h r o u g h .   Such  d iscs   are  m a i n t a i n e d   in  p o s i t i o n   on  t h e  

ends  of  the  fuse  body  by  metal  end  caps,  while  the  s l o t t e d   o p e n i n g s  

in  sa id   d i scs   are  a r r a n g e d   removably  to  r e c e i v e   the  r e s p e c t i v e  

end  p o r t i o n s   of  a  f u s i b l e   member,  which  end  p o r t i o n s   are  i n s e r t e d  

through  said  openings  and  bent  over  on  the  ou t s ide   of  the  d i sc s   s o  

t h a t   the  ends  of  t h i s   fuse  member  are  s e c u r e l y   clamped  b e t w e e n  t h e  

d i scs   and  the  end  wa l l s   of  the  c a p s .  

B r i t i s h   p a t e n t   1,167,583  d e s c r i b e s   a  s t r u c t u r e   for  a  

c a r t r i d g e   f u s e l i n k   compr i s ing   a  c a r t r i d g e   tube  of  i n s u l a t i n g   m a t e r i a l  

which  at  both  of  i t s   ends  is  closed  by  end  caps  which  are  p re s s   f i t t e d  



onto  the  tube .   Each  end  cap  has  a  c e n t r a l ,   r a i s e d   f r u s t o - c o n i c a l   p o r t i o n  

on  the  i n s i d e   of  i t s   end  wall  while  a  washer  is  he ld   between  each  e n d  

cap  and  the  a d j a c e n t   end  of  the  c a r t r i d g e   tube .   Each  of  these  w a s h e r s  

has  a  socke t   p o r t i o n   which  f i t s   over  and  is  of  s i m i l a r   shape  to  t h e  

r a i s e d   p o r t i o n   of  the  a s s o c i a t e d   end  cap.  A  f u s i b l e   e lement   c e n t r a l l y  

e x t e n d i n g   w i t h i n   said  c a r t r i d g e   tube ,   p a s s e s   t h r o u g h   a  hole  in  t h e  

c e n t e r   of  s a id   socket   p o r t i o n   of  the  r e s p e c t i v e   washer  and  is  g r i p p e d  

between  the  c o n i c a l   socket   of  the  r e s p e c t i v e   washer  and  said  c e n t r a l ,  

r a i s e d   p o r t i o n   of  the  a s s o c i a t e d   end  cap.  When  an  end  cap  is  p r e s s e d  

onto  the  c a r t r i d g e   tube,   the  cap  and  washer  are  squeezed   into  i n t i m a t e  

c o n t a c t .  

However,  both  of  these   s t r u c t u r e s   have  t h e i r   p e c u l i a r  

sho r t comings   and  f a i l u r e   r i s k s   and  are  not  a t t r a c t i v e   for   an  e c o n o m i c a l  

automated  mass  f a b r i c a t i o n   p r o c e s s .   This  p r i o r   a r t   t h e r e f o r e   i s  

u n s u i t a b l e   to  meet  the  o b j e c t s   of  the  s u b j e c t   i n v e n t i o n .   A  s t r u c t u r e  

of  an  e l e c t r i c   c a r t r i d g e   f u s e l i n k   a c c o r d i n g   to  the  s u b j e c t   i n v e n t i o n  

has  the  i m p o r t a n t   f e a t u r e   t h a t   the  so lde r   adheres   to  the  ins ide   of  t h e  

end  caps  due  to  the  h e a t i n g   and  p r e s s i n g   o p e r a t i o n .   More  in  p a r t i c u l a r  

by  c a p i l l a r y   a c t i o n   the  so lde r   is  d r iven   in to   the  a n n u l a r   space  d e f i n e d  

in  the  c e n t r a l   channels   of  the  c e n t e r i n g   members  between  the  c h a n n e l  

wall   t h e r e i n   and  the  a s s o c i a t e d   end  p o r t i o n   of  the  f u s i b l e   member,  a n d  

is  un i fo rmly   d i s t r i b u t e d   as  a  t h in   l aye r   b e t w e e n   the  i n s i d e   of  the  end  

caps  and  the  opposing  su r face   p o r t i o n s   of  the  t u b u l a r   cas ing   and  t h e  

c e n t e r i n g   members.  Thereby  a  well  de f ined   and  e x t r e m e l y   r e l i a b l e   e l e c t r i c a l  

c o n n e c t i o n   is  e s t a b l i s h e d   between  the  f u s i b l e   e lement   and  the  end  c a p s ,  

while  a d d i t i o n a l l y   these  end  caps  are  r i g i d l y   s ecu red   on  the  r e s p e c t i v e  

ends  of  the  t u b u l a r   cas ing   or  b a r r e l   while  p r o v i d i n g   a  sea led   c o n n e c t i o n  



t h e r e w i t h .   During  the  end  cap  h e a t i n g   s t e p ,   the  a i r   w i th in   the  b a r r e l  

is  a lso  h e a t e d ,   whereby  an  i n t e r n a l   p r e s s u r e   is  b u i l t   up  which  

e f f e c t i v e l y   c o n t r i b u t e s   to  the  a fo re   sa id   c a p i l l a r y   a c t i o n .  

In  the  embodiments  of  an  e l e c t r i c   c a r t r i d g e   f u s e l i n k   o f  

the  s u b j e c t   i n v e n t i o n ,   said  c e n t e r i n g   members  in  an  i n i t i a l i z i n g   s t e p  

of  the  assembly  p rocess   are  p re s s   f i t t e d   i n to   e i t h e r   open end  of  s a i d  

b a r r e l ,   so  t h a t   they  are  f i rmly   s ecu red   t h e r e i n .   There  are  v a r i o u s  

a l t e r n a t i v e   embodiments  of  said  c e n t e r i n g   members  p o s s i b l e   for  p r o v i d i n g  

p ress   f i t t i n g   engagement .be tween  the  c e n t e r i n g   members  and  the  i n s i d e  

wall  p o r t i o n s   of  said  b a r r e l .  

I n   a  p r e f e r r e d   embodiment  of  an  e l e c t r i c   c a r t r i d g e  

f u s e l i n k   of  the  s u b j e c t   i n v e n t i o n   each  of  sa id   c e n t e r i n g   members  i s  

p rov ided   with  one  or  more  c i r c u m f e r e n t i a l   r i dges   c i r c u m f e r e n t i a l l y  

engaging  the  i n s ide   of  said  i n s u l a t i n g   b a r r e l .   In  ano the r   embodiment  o f  

a  f u s e l i n k   of  t h i s   i nven t ion   said  r i d g e s   are  c o n t i n u o u s l y   e x t e n d i n g  

around  said  c e n t e r i n g   members.  In  a n o t h e r   embodiment  of  the  s u b j e c t  

i n v e n t i o n   sa id   channel  provided  in  s a id   c e n t e r i n g   members,  at  one  o r  

both  of  i t s   ends  has  a  g r a d u a l l y   i n c r e a s i n g   c r o s s - s e c t i o n .   In  a n o t h e r  

embodiment  of  a  c a r t r i d g e   f u s e l i n k   of  the  sub j ec t   i n v e n t i o n   each  one 

of  said  c e n t e r i n g   members  is  s l i g h t l y   t a p e r e d ,   i . e .   a  cork  shaped  

member  which  is  c l o se ly   f i t t i n g   w i t h i n   the  a s s o c i a t e d   open  end  o f  

sa id   b a r r e l .   If  d e s i r e d ,   the  p o r t i o n   of  such  c e n t e r i n g   members  e x t e n d i n g  

wi th in   said  b a r r e l   is  provided  with  l o n g i t u d i n a l   grooves .   In  a n o t h e r  

embodiment  of   a  c a r t r i d g e   f u s e l i n k   of  the  sub j ec t   i n v e n t i o n   each  o f  

sa id   c e n t e r i n g   members  on  i t s   c i r c u m f e r e n t i a l   sur face   oppos i t e   t h e  

ins ide   of  said  b a r r e l   is  p rov ided   with  one  or  more  e l a s t i c a l l y   d e f o r m -  

able  p o r t i o n s   which  are  in  p ress   f i t t i n g   engagement  with  the  i n s i d e  



of  said  b a r r e l .  

According  to  a  f u r t h e r   advan tageous   f e a t u r e   of  the  s u b j e c t  

i n v e n t i o n   one  or  both  of  said  c e n t e r i n g   members  at  i t s   innermost   e n d  

is  p rov ided   with  a  t u b u l a r   e x t e n s i o n   of  a  m a t e r i a l   a l lowing  l e g e n d  

and /o r   markings,   which  can  be  viewed  t h rough   the  t r a n s p a r e n t   b a r r e l ,  

to  be  r e g i s t e r e d   t h e r e o n .   Such  t u b u l a r   e x t e n s i o n   e i t h e r   is  made  i n t e g r a l  

wi th   the  r e s p e c t i v e   c e n t e r i n g   member,  or  is  a  s e p a r a t e   c y l i n d r i c a l  

s e c t i o n ,   e.g.  made  of  p l a s t i c   f o i l ,   which  is  a t t a c h e d   t o  t h e   a s s o c i a t e d  

inner   end  of  the  c e n t e r i n g   member. 

Due  to   the  manner  in  which  e l e c t r i c a l   c o n n e c t i o n s   a r e  

e s t a b l i s h e d - b e t w e e n   the  f u s i b l e  w i r e   or  o t h e r   f u s i b l e   member  and  t h e  

so lde r ,  and   a s s o c i a t e d   end  caps,   with  a  f u s e l i n k   of  the  s u b j e c t   i n v e n t i o n  

t h e  l e n g t h   of  sa id   b a r r e l   is  u n i q u e l y   a d a p t a b l e   to  the  d e s i r e d   e f f e c t i v e  

l e n g t h   of  the  f u s i b l e   wire  or  o the r   f u s i b l e   member.  Thereby  the  d e s i r e d  

c h a r a c t e r i s t i c s   of  the  f u s e l i n k   can  be  a c c u r a t e l y   c o n t r o l l e d   and  a d a p t e d  

to  r e q u i r e d   s p e c i f i c a t i o n s .  

With  the  s u b j e c t   i n v e n t i o n   f u l l y   a u t o m a t e d  m a n u f a c t u r i n g  

and  assembling  p r o c e s s e s   can  be  used  for   the  p r o d u c t i o n   of  e l e c t r i c  

c a r t r i d g e   f u s e l i n k s   wherein  p r e f e r a b l y   the  f u s i b l e   member  c o m p r i s e s  

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

and  h e a t - r e s i s t i v e   m a t e r i a l ,   and  a  winding  of  f u s i b l e   w i r e ,  

p r e f e r a b l y   m i c r o - w i r e ,   wound  t h e r e o n .   O p t i o n a l l y   the  f u s i b l e   member 

c o n s i s t s   of  one  or  more  s e c t i o n s   of  s t r a i g h t e n e d   w i r e .  

A  s t r u c t u r e   of  a  f u s e l i n k   of  the  sub j ec t   i n v e n t i o n   is  a l s o  

ex t remely   well  s u i t a b l e   for  an  assembly  p roces s   having  a  step  whereby  

the  b a r r e l   is  f i l l e d   with  quenching  powder,  e .g .   quar tz   sand,  i n c l u d e d  

t h e r e i n .   This  f i l l i n g   step  is  executed   as  the  next  step  fo l lowing  t h e  



s teps   whereby  the  c e n t e r i n g   members  are  secured  wi th in   the  b a r r e l ,   and  

the  f u s i b l e   member  has  been  i n s e r t e d   t h e r e b e t w e e n .   The  quenching  powder  

then  is  supp l i ed   to  the  i n t e r i o r   of  the  b a r r e l ,   e i t h e r   through  t h e  

i n t e r s p a c e   between  the  inner  channel   wall  and  the  end  p o r t i o n   of  t h e  

f u s i b l e   member  r e c e i v e d   t h e r e i n ,   or  through  an  a d d i t i o n a l   bore  t h r o u g h  

the  c e n t e r i n g   member.  Af te r   being  f i l l e d   w i t h . q u e n c h i n g   powder  s a i d  

c e n t e r i n g   member  is  c losed   by  any  s u i t a b l e   means .  

I m p o r t a n t   cost   r e d u c t i o n s   are  made  p o s s i b l e   by  a  f u s e  

c o n s t r u c t i o n   of  the  s u b j e c t   i n v e n t i o n .   More  in  p a r t i c u l a r   f o l l o w i n g  

r e d u c t i o n s   are  f e a s i b l e   with  the  a p p l i c a t i o n   of  the  s u b j e c t   i n v e n t i o n :  

1)  r e d u c t i o n   in  r e j e c t   p e r c e n t a g e s ;  

2)  r e d u c t i o n   of  the  so lde r   q u a n t i t y ;  

3)  r e d u c t i o n   in  m a n u f a c t u r i n g   cos t s   enabled   b y  p r o c e s s   au tomat ion ;   and  

4)  r e d u c t i o n   of  e lement   m a t e r i a l   q u a n t i t y ,   i . e .   the  l eng th   of  t h e  

e lement ,   in  p a r t i c u l a r   when  compared  with  f u s e l i n k s   having  the. 

f u s i b l e   member  ex t end ing   " d i a g o n a l l y "   t h e r e i n ,   with  the  ends  of  t h e  

element  squeezed  between  caps  and  b a r r e l .  

In  o rder   t h a t   the  i n v e n t i o n   may  be  more  r e a d i l y   u n d e r s t o o d ,  

r e f e r ence   wi l l   now  be  made  to  the  accompanying  drawings ,   in  which :  

Fig.  1  is  a  p a r t l y   h o r i z o n t a l   m i d - s e c t i o n a l   view  of  a  f i r s t  

embodiment  of  an  e l e c t r i c   c a r t r i d g e   f u s e l i n k   of  the  s u b j e c t   i n v e n t i o n ;  

and 

Fig.  2  is  a  p a r t l y   h o r i z o n t a l   m i d - s e c t i o n a l   view  of  an 

a l t e r n a t i v e   embodiment  of  an  e l e c t r i c   c a r t r i d g e   f u s e l i n k   of  the  s u b j e c t  

i n v e n t i o n .  

R e f e r r i n g   to  Fig.  1  of  the  drawings,   the  e l e c t r i c   c a r t r i d g e  

f u s e l i n k   shown  t h e r e i n   comprises  an  i n s u l a t i n g   b a r r e l   1  made  from 



t r a n s p a r e n t   g l a s s   or  o ther   i n s u l a t i n g   m a t e r i a l .   In  t h i s   embodiment  

i l l u s t r a t i v e   for  the  p r i n c i p l e s   of  the  s u b j e c t   i n v e n t i o n   s a i d  

b a r r e l   is  a  c y l i n d r i c a l   tube.   Said  tube  is  c l o sed   at  both  of  i t s   e n d s  

by  c e n t e r i n g   members  2  which  in  t h i s   embodiment  are  p re s s   f i t t e d   i n t o  

the  tube .   For  these   c e n t e r i n g   members  p r e f e r a b l y   ceramic  m a t e r i a l ,  

or  s u f f i c i e n t l y   heat   r e s i s t i n g   p l a s t i c   may  be  used.   In  the  embodiment  

shown  in  Fig.   1  the  c e n t e r i n g   members  are  bushes  of  a  s u b s t a n t i a l l y  

c y l i n d r i c a l   shape.  P r e f e r a b l y   each  one  of  sa id   c e n t e r i n g   members  i s  

p rov ided   wi th   r i dges   3  i n t e g r a l   t h e r e w i t h   and  c i r c u m f e r e n t i a l l y   e x t e n d i n g  

around  t h e i r   su r f ace   oppos i t e   the  i n s ide   of  the  tube .   These  r i d g e s   a r e  

in   p r e s s   f i t t i n g   engagement  with  the  i n s ide   of  the  tube  the reby   p r o v i d i n g  

a  r i g i d   and  s t r ong   mechanica l   c o n n e c t i o n  b e t w e e n   t h e s e   members  and  t h e  

r e s p e c t i v e   tube  ends.  Each  one  of  said  c e n t e r i n g   members 2  has  a  c e n t r a l  

bore  d e f i n i n g   a  channel  4  l o n g i t u d i n a l l y   e x t e n d i n g  w i t h i n  t h e   i n s i d e  

of  said  tube .   These  channels   are  adapted  to  r e c e i v e   an  a s s o c i a t e d   e n d  

p o r t i o n   of  a  f ine  f u s i b l e   e lement   or  member  5..  P r e f e r a b l y   the  f u s i b l e  

member  compr i ses   a  r i g i d i f i e d   f i b r e   core  of  e l e c t r i c a l l y   n o n - c o n d u c t i v e  

h e a t - i n s u l a t i n g   and  h e a t - r e s i s t i v e   m a t e r i a l ,   and  a   winding  of  f u s i b l e  

wire,   p r e f e r a b l y   m ic ro -wi r e ,   wound  t he reon .   O p t i o n a l l y   the  f u s i b l e  

member  c o n s i s t s   of  one  or  more  s e c t i o n s   of  s t r a i g h t e n e d   w i r e .  

The  annular   space  between  the  channel   wall   and  t h e  

a s s o c i a t e d   e n d . p o r t i o n   of  the  f u s i b l e   member  is  f i l l e d   with  so lde r   6 .  

O p t i o n a l l y   sa id   channels   at  one  or  both  of  t h e i r   ends  have  a  g r a d u a l l y  

i n c r e a s i n g   c ros s   s ec t ion   in  order  to  f a c i l i t a t e   the  i n s e r t i o n   of  t h e  

f u s i b l e   member  and  to  improve  the  mechanical   and  e l e c t r i c a l   c o n n e c t i o n  

between  the  f u s i b l e   member  and  the  so lder   which  t he r eby   is  a lso  r i g i d l y  

secured   in  the  a s s o c i a t e d   channel .   At  e i t h e r   end  of  the  tube,   metal   end  

caps  7  are  d i sposed   thereon   with  a  c l o s e  f i t .  



A  th in   l a y e r   of  so lde r   8  i n t e g r a l   with  the  so lde r   6  i n s ide   the  c e n t e r i n g  

channel   of  the  a s s o c i a t e d   c e n t e r i n g   member  extends  between  the  o u t e r  

su r f ace   t h e r e o f   and  outer   s u r f a c e   p o r t i o n s   of  said  tube  at  the  one 

hand  and  the  i n s i d e   of  the  a s s o c i a t e d   end  cap  at  the  o t h e r .  

With  t h i s   c o n s t r u c t i o n   a  r e l i a b l e   and  r e p r o d u c a b l e   e l e c t r i c a l   and  

mechanica l   c o n n e c t i o n   is  e s t a b l i s h e d   between  the  f u s i b l e   wire  and  t h e  

end  cap  members.  Moreover  due  to  s a id   th in   l ayer   of  so lde r   the  end  c a p  

members  are  r i g i d l y   and  f i rmly   s ecu red   to  the  a s s o c i a t e d   ends  of  t h e  

tube,   while  p r o v i d i n g   a  s ea led   c o n n e c t i o n   t h e r e w i t h .   Said  c e n t e r i n g  

members  f i rm ly   hold  the  f u s i b l e   member  in  a  c e n t r a l   p o s i t i o n   w i th in   t h e  

tube.   O p t i o n a l l y   each  one  of  sa id   c e n t e r i n g   members  can  be  p r o v i d e d  

with  two  or  more  of  said  c e n t e r i n g   channe ls   so  t h a t   in  one  and  the  same 

f u s e l i n k   two  or  more  f u s i b l e   members  can  be  mounted  in  p a r a l l e l   r e l a t i o n .  

I t   w i l l   be  u n d e r s t o o d   t h a t   the  f u s i b l e   member  or  f u s i b l e   w i r e  

can  have  any  d e s i r e d   c r o s s - s e c t i o n a l   shape  with  the  shape  of  t h e  

c e n t e r i n g   channel   adapted  t h e r e t o .   For  i n s t a n c e   a  s u b s t a n t i a l l y   c i r c u l a r  

c r o s s - s e c t i o n a l   shape,  or  a  c r o s s - s e c t i o n a l   shape  s i m i l a r   to  t h a t   of  a  r i b b o n -  

shaped  member  can  be  employed .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   var ious   o ther   m o d i f i c a t i o n s   may 

be  made  to  the  d e t a i l s   r e f e r r e d   to  he r e in   wi thout   d e p a r t i n g   from  t h e  

scope  of  the  i nven t ion   as  de f ined   in  the  appended  c la ims .   For  example ,  

wh i l s t   the  i n v e n t i o n   is  p a r t i c u l a r l y   s u i t a b l e   for  m i n i a t u r e   c a r t r i d g e  

f u s e l i n k s   for  low  c u r r e n t   r a t i n g s ,   i t   may  also  be  used  for  o t h e r  

f u s e l i n k s   r e g a r d l e s s   of  t h e i r   s i z e .  

An  a l t e r n a t i v e   embodiment  of  a  f u s e l i n k   of  the  s u b j e c t  

i nven t ion   is  shown  in  Fig.  2,  where in   s i m i l a r   p a r t s   have  been  p r o v i d e d  

with  the  same  r e f e r e n c e   numerals  as  in  Fig.  1. 



In  the  embodiment  of  Fig.   2  the  c e n t e r i n g   members  2  a r e  

each  shaped  l ike   a  cork,   i . e .   s l i g h t l y   t a p e r e d   with  the  i n n e r m o s t  

end  having  a  s l i g h t l y   smal le r   s u r f a c e   area   than  t h a t   of  the  a s s o c i a t e d  

ou te rmos t   end.  This  is  not  shown  e x p l i c i t l y   in  the  d rawings ,   but  i t  

w i l l   be  u n d e r s t o o d   t h a t   in  t h i s   manner  the  c e n t e r i n g   members  a r e  

f i rmly   secured ,   while  s u b s t a n t i a l l y   c l o s i n g   off  the  ends  of  the  b a r r e l .  

In  an  a l t e r n a t i v e   embodiment  of  t hese   c e n t e r i n g   members,  l o n g i t u d i n a l  

grooves  9  are  p rov ided   in  t h e i r   c i r c u m f e r e n t i a l   s u r f a c e   oppos i t e   the  '  

i n s ide   of  said  b a r r e l .   In  an  a l t e r n a t i v e   embodiment  each  one  of  said  ; 

c e n t e r i n g   members  along  i t s   o u t e r c i r c u m e n f e r e n t i a l   su r f ace   is  p r o v i d e d  

with  a  r e s i l i e n t   p o r t i o n ,   such  as  a  c i r c u m f e r e n t i a l   r i dge   10.  Fig.  3 

shows  an  example  of  such  a  c e n t e r i n g   member  in  a  l o n g i t u d i n a l   s e c t i o n a l  

v i e w .  

In  a  f u r t h e r   a l t e r n a t i v e   embodiment  each  one  of  s a i d  c e n t e r i n g  

members  is  p rov ided   with  an  end  f l ange   11,  such  as  has  been  s c h e m a t i c a l l y  

shown  in  Fig.  4.  By  means  of  any  s u i t a b l e   means  12,  the  end  f lange  10  i s  

s ecu red ,   e .g .   cemented  on  the  r e s p e c t i v e   annula r   end  s u r f a c e   of  s a i d  

b a r r e l .   With  t h i s   embodiment  i t   is  not  n e c e s s a r y  t o   shape  the  main 

body  of  the  c e n t e r i n g   member  for  p r e s s   f i t t i n g   engagement  with  t h e  

i n s i d e   of  sa id   b a r r e l .   By  way  of  i l l u s t r a t i o n   only,   in  the  embodiment 

of  Fig.  2,  the  f u s i b l e   member  is  shown  as  a  s t r a i g h t e n e d   s ing le   w i r e .  

In  a  f u s e l i n k   of  the  s u b j e c t   i n v e n t i o n   the  o p e r a t i o n a l  

c h a r a c t e r i s t i c s   of  the  f u s i b l e   wire  or  f u s i b l e   member  are  well  d e f i n e d  

due  to  the  s t r u c t u r e   wherein  such  a  wire  or  member  is  he ld   be tween  

columns  of  so lde r   having  a  well   d e f i n e d   l ength   and  s h a p e .  

Also  a  f u s e l i n k   s t r u c t u r e   of  the  p r e s e n t   i n v e n t i o n   i s  

ex t remely   well  s u i t e d   for  f u l l y   au tomated   manufacur ing   and  a s s e m b l i n g  

p r o c e s s e s .  



To  assemble   a  f u s e l i n k   of  the  sub jec t   i n v e n t i o n   f i r s t l y   b o t h  

of  the  c e n t e r i n g   members  are  i n s e r t e d   into  the  r e s p e c t i v e   open  e n d s  

of  the  tube.   In  g e n e r a l   the  l ength   and  d iamete r   of  t h i s   tube  h a v e  

been  s e l e c t e d   in  view  of  the  de s i r ed   c h a r a c t e r i s t i c s   of  the  f u s e l i n k  

and/or   s p e c i f i e d   s t a n d a r d s .   For  i n s t a n c e   tubes   having  a  l eng th   o f  

20  mm  and  a  d i a m e t e r   of  5  mm  are  used.  Once  being  secured   in  the  t u b e  

by  the  afore   m e n t i o n e d  p r e s s   f i t t i n g   engagement,   a  f u s i b l e   member 

or  wire  is  i n s e r t e d   in to   and  guided  by  r e s p e c t i v e l y   the  two  c h a n n e l s  

of  said  two  c e n t e r i n g   members.  The  l ength   of  the  f u s i b l e   member  o r  

f u s i b l e   wire  is  made  s l i g h t l y   less   than  the  l eng th   of  the  t u b e .  

T h e r e a f t e r   both  end  caps  each  p rovided   with  a  p e l l e t   of  so lde r   a r e  

p o s i t i o n e d   with  a  c lose   f i t   on  the  a s s o c i a t e d   ends  of  said  t u b e .  

T h e r e a f t e r   the  meta l   caps  are  hea ted   so  as  to  b r ing   the  so lde r   in to   a  

l i q u i d   s t a t e .   With  the  so lde r   being  in  i t s   l i q u i d ,  s t a t e   the  metal   e n d  

caps  are  p r e s s e d   in  a  d i r e c t i o n   towards  the  a s s o c i a t e d  t u b e   e n d .  

The  hea t i ng   and  p r e s s i n g   s teps   for  both  end  caps  are  e x e c u t e d  

s i m u l t a n e o u s l y   or  s e q u e n t i a l l y .   With  a  s t r u c t u r e   of  the  s u b j e c t   i n v e n t i o n  

a  c a p i l l a r y   a c t i o n  o c c u r s   whereby  the  molten  so lder   is  formed  in to   a  

th in   layer   while  i t   is  c reep ing   up  into  the  r e s p e c t i v e   channe ls   and  

the  i n t e r s p a c e   between  the  ins ide   of  the  metal  end  caps  and  t h e  

fac ing   su r face   p o r t i o n s   of  the  tube  and  the  c e n t e r i n g   members.  By 

c o n t r o l l i n g ,   the  h e a t i n g   in  p a r t i c u l a r  t h e   time  i n t e r v a l   t h e r e o f ,   t h e  

r e s p e c t i v e   channe ls   of  the  c a n t e r i n g   members  can  be  a c c u r a t e l y   f i l l e d  

with  so lder .   Thereby  a  well   def ined   e f f e c t i v e   length   of  t h i s   f u s i b l e  

wire  or  f u s i b l e   member  can be  ob ta ined .   Fur the r   a  uniform  layer   o f  

so lder   is  o b t a i n e d   between  the  ins ide   of  the  end  cap  and  the  tube  a n d  

outer   surface   p o r t i o n   of  the  c e n t e r i n g   members.  In  th i s   manner  an  



ex t remely   good  mechan ica l   adherence   between  the  caps  and  the  g l a s s  

tube  is  o b t a i n e d   t o g e t h e r   with  a  r e l i a b l e   e l e c t r i c a l   c o n n e c t i o n  

between  the  f u s i b l e   wire  or  f u s i b l e   member  and  the  end  caps .   T h e s e  

a s p e c t s   c o n t r i b u t e   in  a ch i ev ing   an  ex t remely   high  degree  of  r e l i a b i l i t y  

of  f u s e l i n k s   of  the  s u b j e c t   i n v e n t i o n .  

A  s t r u c t u r e   of  the  s u b j e c t   i nven t ion   f u r t h e r   o f f e r s   an  

improved  f l e x i b i l i t y   of  des ign .   By  va ry ing   the  l eng th   and /o r   d i a m e t e r  

of  the  f u s i b l e   e lement   or  f u s i b l e   wire ,   and/or   the  l o n g i t u d i n a l  

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

the  f u s e l i n k   can  be  v a r i e d   to  a  g r e a t   ex t en t   while  m a i n t a i n i n g   c l o s e  

t o l e r a n c e s .  

The  i n v e n t i o n   is  a l so   a p p l i c a b l e   for  f u s e l i n k   s t r u c t u r e s  

wherein  o t h e r   c o n v e n t i o n a l   caps  are  emp loyed ,  such   as  for  i n s t a n c e  

caps  having  a  s u b s t a n t i a l l y   c o n i c a l   end  p o r t i o n .  

Whi l s t   p a r t i c u l a r   embodiments  have  been  d e s c r i b e d ,  i t   w i l l  

be  u n d e r s t o o d   t h a t   by  those  s k i l l e d   in  the  a r 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 r o m   the  scope  of  the  i n v e n t i o n   as  d e f i n e d   by  

the  appended  c l a i m s .  



1.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   compr is ing   a  f u s i b l e   w i r e  

or  o the r   f u s i b l e   member;  an  i n s u l a t i n g   b a r r e l   having  sa id   wire  o r  

member  d i s p o s e d   t h e r e i n ;   and  end  caps  or  t e r m i n a l s   mounted  on  e i t h e r  

end  of  sa id   b a r r e l   and  each  e l e c t r i c a l l y   connected  to  an  a s s o c i a t e d  

end  p o r t i o n   of  sa id   wire  or  sa id   member,  c h a r a c t e r i z e d   in  t h a t   r 

a d j a c e n t   each  one  of  the  ends  of  s a id   b a r r e l   t he re   is  r i g i d l y   s e c u r e d  

t h e r e t o   an  e l o n g a t e d   c e n t e r i n g   member  having  at  l e a s t   one  c e n t e r i n g  

channel   l o n g i t u d i n a l l y   ex t end ing   t h e r e t h r o u g h   and  wi th in   sa id   b a r r e l  

for  r e c e i v i n g   an  a s s o c i a t e d   end  p o r t i o n   of  said  f u s i b l e   wire  o r  

o ther   f u s i b l e   member  t h e r e i n ;   the  annu la r   space defined  between  t h e  

inner   wall  of  sa id   c e n t e r i n g   channe l   and  the  r e s p e c t i v e   end  p o r t i o n  

of  sa id   f u s i b l e   wire  or  o the r   f u s i b l e   member  r e ce ived   t h e r e i n   b e i n g  

f i l l e d   with  s o l d e r ;   a  th in   l a y e r  o f   s o l d e r   i n t e g r a l   with  s a i d  

so lder   e x t e n d i n g   between  the  ou t e r   su r f ace   of  sa id   c e n t e r i n g  

member  and  ou te r   su r f ace   p o r t i o n s   of  said  b a r r e l   at  the  one  h a n d  

and  the  inner   side  of  the  a s s o c i a t e d   end  cap  at  the  o t h e r .  

2.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  claim  1 ,  

c h a r a c t e r i z e d   in  t ha t   said  c e n t e r i n g   members  are  in  p ress   f i t t i n g  

engagement  with  the  inner   s ide  of  sa id   b a r r e l .  

3.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  claim  1  or  2 ,  

c h a r a c t e r i z e d   in  t ha t   said  c e n t e r i n g   members  are  each  p rov ided   w i t h  

one  or  more  c i r c u m f e r e n t i a l   r i d g e s   which  along  t h e i r   c i r c u m f e r e n c e  

are  engaging  the  i n s ide   of  said  b a r r e l .  

4.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  claim  3 ,  

c h a r a c t e r i z e d   in  t ha t   said  r i dges   are  c o n t i n u o u s l y   ex tend ing   a r o u n d  

the  a s s o c i a t e d   c e n t e r i n g   member. 



5.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  one  of  t h e  

f o r e g o i n g   c la ims,   c h a r a c t e r i z e d   in  t h a t   two  or  more  of  sa id   f u s i b l e  

w i re s   or  other   f u s i b l e   members  are  e x t e n d i n g   between  and  are  c o n n e c t e d  

wi th   said  c e n t e r i n g   members .  

6.  A n . e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  one  of  t h e  

f o r e g o i n g   c la ims ,   c h a r a c t e r i z e d   i n  t h a t   s a id   c e n t e r i n g   channel   at  one 

or  both  of  i t s   ends  has  a  g r a d u a l l y   i n c r e a s i n g  c r o s s - s e c t i o n .  

7.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  one  of  t h e  

f o r e g o i n g   claims  1,  2,  5  or  6,  c h a r a c t e r i z e d   in  t ha t   each  one  of  s a i d  

c e n t e r i n g   members  is  c o r k - s h a p e d   and  d i m e n s i o n e d  f o r   c l o s i n g   o f f  

s a i d   b a r r e l   at  i t s   o p p o s i t e   e n d s .  

8.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  claim  7 ,  

c h a r a c t e r i z e d   in  t ha t   each  one  of  s a id   c e n t e r i n g   members  in  i t s   s u r f a c e  

o p p o s i t e   the  i n s ide   of  sa id   b a r r e l   is   p r o v i d e d   with  l o n g i t u d i n a l   g r o o v e s .  

9.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   according   to  one  of  t h e  

f o r e g o i n g   c la ims,   c h a r a c t e r i z e d   in  t h a t  s a i d   t h in   layer   of  s o l d e r  

m a t e r i a l   is  ex t end ing   c o n t i n o u s l y . a n d   c i r c u m f e r e n t i a l l y   around  s a i d  

b a r r e l ,   while  f i l l i n g   the  c i r c u m f e r e n t i a l   i n t e r s p a c e   between  sa id   b a r r e l  

and  the  ins ide   of  the  a s s o c i a t e d   end  c a p .  

10.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  one  of  t h e  

f o r e g o i n g   claims  1  t h r o u g h   6 ,  o r   9,  c h a r a c t e r i z e d   in  tha t   each  one 

of  sa id   c e n t e r i n g   members  on  i t s   c i r c u m f e r e n t i a l   su r face   oppos i t e   t h e  

i n s i d e   of  said  b a r r e l   is  p rov ided   with  one  or  more  e l a s t i c a l l y   d e f o r m a b l e  

p o r t i o n s   which  are  in  p r e s s   f i t t i n g   engagement   with  the  ins ide   o f  

s a i d   b a r r e l .  

11.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  claims  1 

or  6,  c h a r a c t e r i z e d   in  t h a t   each  one  of  s a id   c e n t e r i n g   members  i s  



prov ided   with  an  end  f l a n g e ,   which  is  secured  to  the  a s s o c i a t e d   e n d  

s u r f a c e   p o r t i o n   of  said  b a r r e l .  

12.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   accord ing   to  one  o f  

the  fo rego ing   c la ims ,   c h a r a c t e r i z e d   in  t h a t   said  f u s i b l e   member  c o m p r i s e s  

a  r i g i d i f i e d   core  of  e l e c t r i c a l l y  n o n - c o n d u c t i v e   and  heat   r e s i s t i n g  

m a t e r i a l   and  a  winding  of  f u s i b l e . w i r e   wound  t h e r e o n .  

13.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   acco rd ing   to  one  of  t h e  

f o r e g o i n g   claims  1-12,  c h a r a c t e r i z e d   in  t h a t   said  f u s i b l e   wire  o r  

f u s i b l e   member  has  a  c r o s s - s e c t i o n a l   shape  s i m i l a r   to  t ha t   of  a  r i b b o n -  

shaped  member. 

14.  An  e l e c t r i c a l   c a r t r i d g e   f u s e l i n k   a cco rd ing   to  one  of  t h e  

f o r e g o i n g   c la ims,   wherein  sa id   b a r r e l   is  of  t r a n s p a r e n t   m a t e r i a l ,  

c h a r a c t e r i z e d   in  tha t   one  or  both  of  sa id   c e n t e r i n g   members  at  i t s  

( t h e i r )   innermost   end(s)  is  (are)  p rov ided   with  a  t u b u l a r   ex t ens ion   o f  

a  m a t e r i a l   a l lowing  legends  and/or   markings ,   which  can  be  v i ewed  

through  said  b a r r e l ,   to  be  r e g i s t e r e d   t h e r e o n .  

15.  A  method  of  m a n u f a c t u r i n g   an  e l e c t r i c   c a r t r i d g e   f u s e l i n k  

acco rd ing   to  one  of  the  fo rego ing   c la ims ,   c h a r a c t e r i z e d   by  the  s t e p s  

of  d i s p o s i n g   said  c e n t e r i n g   members  into  the  open  ends  of  s a i d  

i n s u l a t i n g   b a r r e l ;   p o s i t i o n i n g   said  end  caps  over  the  a s s o c i a t e d   e n d s  

of  sa id   b a r r e l ,   each  end  cap  having  a  p e l l e t   of  s o l d e r   i n s i d e ;   h e a t i n g  

sa id   end  caps  to  melt  the  so lde r ;   p r e s s i n g   the  r e s p e c t i v e   end  cap 

towards  said  ba r r e l   when  said  so lder   is  in  i t s   l i q u i d   phase,   w h i l e  

c o n t r o l l i n g   the  amount  of  hea t ;   and  a l lowing  the  f u s e l i n k   thus  a s s e m b l e d  

to  cool  in  order  to  s o l i d i f y   said  s o l d e r .  

16.  A  method  accord ing   to  claim  15,  c h a r a c t e r i z e d   by  t h e  



s t eps   t h a t   said  end  caps  are  hea ted   s i m u l t a n e o u s l y ;   and  said  end  c a p s  

are  p r e s s e d   s i m u l t a n e o u s l y   and  towards   each  o the r   r e s p e c t i v e l y .  
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