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©  Thermal  fuse. 
  A thermal  fuse  which  comprises  opposing  two  lead  wires 
with  a  required  space  therebetween,  an  element  bridging  the 
opposing  two  lead  wires  and  a  coil  spring  set  under  t ens ion  
between  one  of  the  lead  wires  and  the  element.  Both  end 
surfaces  of  the  element  are  welded  to  each  lead  wire  by 
fusible  alloy  and  upon fusing  of the  fusible  alloy  dueto  the  rise 
of  ambient temperature,  the  element  is  moved  towards  one  of 
the  lead  wires  by  the  coil  spring  and  a  circuit  is  opened. 



BACKGROUND  OF  THE  INVENTION 

1.  Fie ld   of  the  i n v e n t i o n  

This  i nven t ion   r e l a t e s   to  thermal   fuses  or  t e m p e r a t u r e   r e s p o n s i v e  

c i r c u i t   b r eake r s   having  high  c u r r e n t - c a r r y i n g   c a p a c i t y   and  a  high  f u s i n g  

t e m p e r a t u r e .  

2.  P r io r   a r t  

G e n e r a l l y ,   thermal  fuses  of  high  fus ing   t e m p e r a t u r e   type  (200°C 

a n d  h i g h e r )   are  a v a i l a b l e   in  two  k inds ,   namely,  one  uses  an  o rgan ic   s u b -  

s tance  in  i t s   t empera tu re   sens ing   region  and  the  o ther   uses  an  i n o r g a n i c  

subs tance   in  the  same  region.   The  former  using  an  o r g a n i c  s u b s t a n c e   is  k e p t  

in  a  h e r m e t i c a l l y   sealed  m e t a l l i c   case  so  as  to  avoid  e r r o n e o u s   mo t ion  

caused  by  decompos i t ion ,   d e g r a d a t i o n   and  decrease   of  volume  of  t e m p e r a t u r e  

sens ing  s u b s t a n c e s   due  to  high  t e m p e r a t u r e .   Thermal  fuses   of  t h i s   type  have  

d i s a d v a n t a g e   in  that   when  they  are  used  on  c y c l i c a l   and  c o n t i n u o u s   b a s i s  

under  the  c o n d i t i o n   of  ambient  t e m p e r a t u r e s   ranging   from  a  normal  t e m p e r a t u r e  

to  200°C,  h e r m e t i c a l   s e a l i n g   becomes  l o s t   due  to  the  d i f f e r e n c e   in  t h e r m a l  

expansion  and  thermal  s h r i n k i n g   between  m a t e r i a l s   of  composing  p a r t s .   T h i s  

loss  of  h e r m e t i c a l   s ea l i ng   of ten  causes  e r roneous   motion  of  a  thermal   f u s e .  

The  l a t t e r   using  nonfe r rous   metal ,   for  example,  in  i t s   t e m p e r a t u r e   s e n s i n g  

region  r a i s e s   no  problem  in  w e a t h e r i n g - r e s i s t a n c e   and  h e r m e t i c a l   s e a l i n g  

but  s ince   i t   uses  much  f u s i b l e   a l l oy   in  i t s   t e m p e r a t u r e   s ens ing   reg ion ,   r e -  

s i s t i v i t y   of  the  a l loy  is  high  and  t h e r e f o r e   a  thermal   fuse  blows  out  at  a 

value  lower  than  a  p rede te rmined   load  c u r r e n t   va lue .   Thus,  i t   r a i s e s   a  c o n -  

s t r u c t i o n a l   problem.  The  c o n v e n t i o n a l   thermal   fuse  of  high  t e m p e r a t u r e   t y p e  

is  250°C  at  the  h ighes t   in  fus ing  t e m p e r a t u r e .  



SUMMARY  OF  THE  INVENTION 

In  view  of  the  above,  the  p re sen t   i n v e n t i o n   has  for  i t s   ob j ec t   t o  

provide  a  thermal  fuse  having  c u r r e n t - c a r r y i n g   c a p a c i t y   of  15 -  20A  and 

vo l t age   of  250V  which  works  a c c u r a t e l y   at  a  f u s ing   t empera tu re   wi th in   t h e  

range  from  250oC  to  300°C.  A  thermal   fuse  a c c o r d i n g   to  the  p resen t   i n v e n t i o n  

comprises   two  lead  wires   having  a  head  and a  f l ange   (or  a  pin) ,   one  h a v i n g  

a  longer   head  and  the  o the r   having  a  s h o r t e r   head,  oppos i t e   each  o ther   w i t h  

a  r equ i r ed   space  t h e r e b e t w e e n   and  an  element  which  b r idges   the  opposing  two 

lead  wires .   Both  end  s u r f a c e s   of  the  element  and  each  lead  wire  are  we lded  

t o g e t h e r   by  f u s i b l e   a l l o y   at  t h e i r   con tac t   s u r f a c e   and  a  coi l   spr ing   u n d e r  

t ens ion   is  set   between  the  lead  wire  on  one  s ide  and  the  element.   With  t h i s  

a r rangement ,   upon  fu s ing   of  f u s i b l e   a l loy   due  to  the  r i s e   of  ambient  t e m p e -  

r a t u r e ,   the  element  is  moved  towards  one  of  the  two  lead  wires  by  the  c o i l  

s p r i n g ,   with  the  r e s u l t   t h a t   a  c i r c u i t   is  o p e n e d .  

The  na ture   and  advan tage   of  the  p r e s e n t   i n v e n t i o n   wi l l   be  u n d e r -  

stood  more  c l e a r l y   from  the  f o l l owing   d e s c r i p t i o n   made  with  r e f e r e n c e   t o  

the  accompanying  d rawings ,   in  wh ich :  

Fig.  1  is  a  l o n g i t u d i n a l   s e c t i o n a l   view  of  a  thermal  fuse  a c c o r d i n g  

to  the  p re sen t   i n v e n t i o n ;  

Fig.  2  is  an  e x p l a n a t o r y   drawing  of  the  thermal   fuse  accord ing   t o  

the  p re sen t   i n v e n t i o n   at  the  time  of  fus ing;   and 

Fig.  3  is  an  e x p l a n a t o r y   drawing  showing  a  d i f f e r e n t   method  o f  

s e t t i n g   a  coi l   s p r i n g .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

In  the  d rawings ,   numeral  1  and  numeral  2  denote  lead  wires  o p p o s i t e  

each  o the r ,   with  a  d e s i r e d   e l e c t r i c a l l y   i n s u l a t i v e   space  t he rebe tween .   Each 

lead  wire  c a r r i e s   a  f l ange   (o r . a   pin)  1a,  2a  at  the  ou te r   c i r cumfe rence   o f  

the  end  por t ion   t h e r e o f   but  the  length   between  the  f l ange   1a  and  an  e x t r e m e  

end  of  the  lead  wire  1  or  the  l ength   of  a  head  p o r t i o n   lb  is  made  l o n g e r  

than  the  length  between  the  f l ange   2a  and  an  extreme  end  of  the  lead  w i r e  

2  or  the  length   of  a  head  p o r t i o n   2b  so  tha t   a  c y l i n d r i c a l   element  3  to  be 

exp l a ined   l a t e r   can  be  pu t  on   the  head  p o r t i o n   1b.  The  c y l i n d r i c a l   and  e l e c -  



t r i c a l l y   conduc t ive   element  3  br idges   the  lead  wire  1  and  the  lead  wire  2.  

One  end  por t ion   of  the  element  3  is  welded  to  the  head  por t ion   1b  and  t h e  

other   end  po r t ion   is  welded  to  the  head  p o r t i o n   2b  by  f u s i b l e   a l l oy   4,  5 .  

Fus ib le   a l loy   4  and  f u s i b l e   a l loy   5  are  of  the  same  fusing  t e m p e r a t u r e ,   b u t  

use  of  f u s i b l e   a l loy   5  is  small  in  q u a n t i t y   because  one  end  of  the  e l e m e n t  

3  is  close  to  the  f l ange   2a  and  use  of  f u s i b l e   a l loy   4  is  much  in  q u a n t i t y  

because  the  length  between  one  end  of  the  element  3  and  the  f lange   1a  i s  

l o n g .  

A  coi l   sp r ing   6  is  set  between  the  element  3  and  the  lead  wire  1. 

One  end  of  the  co i l   sp r ing   6  is  h i tched  to  the  f lange  la  and  the  o the r   end 

is  h i tched   to  a  par t   of  the  element  3.  A l t e r n a t i v e l y ,   i t   is  p o s s i b l e   t o  

h i tch   the  coi l   sp r ing   to  a  p r o j e c t i o n   3a  (or  a  pin)  made  at  one  end  p o r t i o n  

of  the  element,   as  shown  in  Fig.  1,  or  to  t a p e r   the  coi l   spr ing   6  i n  

conica l   shape  ( r e f e r   to  Fig.  3)  and  to  h i t ch   a  t apered   end  po r t ion   6a  t o  

one  end  of  the  element  3.  In  any  case,  the  co i l   spr ing   6  should  be  e n g a g e d  

with  and  supported  by  the  element  3  and  the  lead  wire  1  in  the  t e n s i o n e d  

s t a t e .   The  t r a c t i v e   power  of  the  coi l   sp r ing   should  be  such  tha t   i t   d o e s  

not  des t roy  the  d e p o s i t i o n   power  by  f u s i b l e   a l l oy   before  f u s i n g .  

The  above-ment ioned   element,   co i l   sp r ing   and  two  lead  wires   a r e  

put  in  a  case  7  having  an  opening  in  which  a  l id   8  made  of  ceramic  or  h e a t  

r e s i s t i n g   and  i n s u l a t i n g   m a t e r i a l   is  put.  Both  the  lead  wire  2  and  the  l e a d  

wire  1  are  passed  through  the  l id  8  and  the  bottom  of  the  case  7  r e s p e c t i v e l y  

and  are  led  out  of  the  case  7.  In  order  to  r e t a i n   the  h e r m e t i c a l   s e a l i n g   o f  

the  case  7,  a  high  t e m p e r a t u r e   s e a l i n g   m a t e r i a l   is  provided  at  a  hole  p o r t i o n  

9  through  which  the  lead  wire  1  is  p a s s e d .  

A  thermal  fuse  of  high  t empera tu re   type  as  mentioned  above  is  u s e d  

by  connec t ing   i t   to  an  e l e c t r i c   c i r c u i t   of  an  e l e c t r i c   a p p l i a n c e .   If  c u r r e n t  

value  l a rge r   than  a  p r ede t e rmined   load  c u r r e n t   (15 -   20A,  for  example)  i s  

reached  and  Joule  heat  gene ra t ed   exceeds  the  fu s ing   t empera tu re   of  f u s i b l e  

a l loy   or  the  ambient  t e m p e r a t u r e   reaches   the  l eve l   of  a  p r e d e t e r m i n e d  

f u s i b l e   a l loy   fus ing   t e m p e r a t u r e ,   f u s i b l e   a l l oy   at  4  and  f u s i b l e   a l l oy   a t  

5  fuse  at  the  same  time  or  f u s i b l e   a l loy   5  at  the  lead  wire  2  in  a  s m a l l e r  

quan t i t y   fuses  a  l i t t l e   e a r l i e r   and  upon  fus ing   of  f u s i b l e   a l loy   4  on  t h e  

side  of  the  lead  wire  1,  the  element  is  moved  a b r u p t l y   towards  the  s ide   o f  

the  lead  wire  1  by  the  t r a c t i v e   power  of  the  co i l   spr ing   6,  as  shown  i n  



Fig.  2,  and  an  e l e c t r i c   c i r c u i t   is  opened .  

According  to  the  p r e s e n t   i n v e n t i o n ,   two  lead  wi res ,   each  having  a 
head  and  a  f lange ,   are  opposed  to  each  o ther ,   an  element  is  br idged  b e -  

tween  the  opposing  two  lead  wi res .   In  welding  both  end  p o r t i o n s   of  the  e l e -  

ment  to  each  lead  wire  by  f u s i b l e   a l l o y   which  fuses   at  a  p r ede t e rmined   t em-  

p e r a t u r e ,   use  of  f u s i b l e   a l l oy   which  is  high  in  s p e c i f i c   r e s i s t a n c e   is  l i m i -  
ted  to  the  minimum  q u a n t i t y   n e c e s s a r y   for  welding  t o g e t h e r   the  element  and 

the  lead  wire  which  are  low  in  r e s i s t a n c e   and  t h e r e f o r e   a  thermal  fuse  o f  

high  load  c h a r a c t e r i s t i c   can  be  o b t a i n e d .   As  the  element  is  br idged  in  such  

a  f a sh ion   tha t   i t   is  b i a s sed   to  one  of  the  two  lead  wires   by  the  co i l   s p r i n g  

under  s t r e s s ,   e r roneous   motion  by  the  coi l   spr ing   can  be  p r e v e n t e d .  

The  f i g u r e s   used  in  the  c laims  are  only  meant  to  exp la in   more 

c l e a r l y   the  i n t e n t i o n   of  the  i n v e n t i o n   and  are  not  supposed  to  be  any  r e s -  

t r i c t i o n   concern ing   the  i n t e r p r e t a t i o n   of  the  i n v e n t i o n .  



A  thermal   fuse  compr is ing   opposing  two  lead  wires   with  a  r e q u i r e d  

space  t he rebe tween ,   each  having  a  head  and  a  f lange   and  one  lead  wire  h a v i n g  

a  longer   head  than  the  other   lead  wire,  an  element  b r i d g i n g   said  o p p o s i n g  

two  lead  wires ,   both  end  s u r f a c e s   of  said  element  being  welded  to  each  l e a d  

wire  by  f u s i b l e   a l loy   and  a  coi l   sp r ing   set  under  t e n s i o n   between  one  o f  

the  lead  wires  and  the  element,   whereby  upon  fus ing   of  f u s i b l e   a l loy   due  t o  

the  r i s e   of  ambient  t empera tu re   the  element  is  moved  towards  one  of  t h e  

lead  wires  by  the  coi l   spr ing   and  a  c i r c u i t   is  opened .  
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