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(sy  A  fuse. 

©  A  fuse  comprising  a  body  (20)  encapsulating  a 
fuse  element  (22),  said  body  (20)  including  a 
baseplate  (16)  formed  from  a  material  having  good 
thermal  conductivity;  a  pair  of  elongate  terminals 
(12)  being  connected  at  one  end  to  the  baseplate 
(16)  through  the  intermediary  of  a  layer  of  elec- 
trically  insulating,  heat  conducting  material  (26)  so 
as  to  extend  away  therefrom  and  project  from  said 
body  (20);  the  fuse  element  (22)  being  provided 
between  the  terminals  (12)  within  the  body  and  be- 
ing  surrounded  by  an  arc  quenching  material  (24). 
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"use 

The  present  invention  relates  to  an  electrical 
fuse. 

Conventionally,  a  fuse  is  mounted  in  electrical 
equipment  such  as  semi-conductor  converters  with 
a  view  to  the  fuse  being  readily  replaced  in  the 
event  of  a  fault  occuring.  During  use  of  the  elec- 
trical  equipment,  a  considerable  quantity  of  heat 
can  be  generated  in  the  fuse  itself  which  has  to  be 
dissipated.  To  overcome  this  problem  it  has  pre- 
viously  been  proposed  to  provide  fins  on  the  end 
terminals  of  a  fuse  or  to  provide  a  cooling  air- 
stream  around  it. 

It  is  known  to  mount  power  semi-conductors  or 
fuses  for  example  on  a  heatsink.  In  this  way,  the 
semi-conductor  rating  can  be  increased  typically 
by  a  five-fold  increase  in  current  carrying  capabil- 
ity.  However,  previously  proposed  designs  such  as 
those  disclosed  in  GB-1  ,204,505,  GB-1  ,114,325, 
US-4,050,045,  US-4,1  46,861  and  US-3,81  0,063  all 
suffer  from  the  problem  of  effective  heat  dissipation 
from  the  fuse  body  at  high  current  loading  while 
maintaining  a  high  safety  factor. 

In  accordance  with  the  broadest  aspect  of  the 
present  invention,  there  is  provided  a  fuse  compris- 
ing  a  body  encapsulating  a  fuse  element,  said 
body  including  a  baseplate  formed  from  a  material 
having  good  thermal  conductivity;  a  pair  of  elon- 
gate  terminals  being  connected  at  one  end  to  the 
baseplate  through  the  intermediary  of  a  layer  of 
electrically  insulating,  heat  conducting  material  so 
as  to  extend  away  therefrom  and  project  from  said 
body;  the  fuse  element  being  provided  between  the 
terminals  within  the  body  and  being  surrounded  by 
an  arc  quenching  material. 

The  construction  of  the  present  invention  al- 
lows  the  fuse  to  carry  high  current  loadings  due  to 
the  connection  of  the  terminals  to  the  baseplate 
which  acts  as  a  heatsink.  The  fuse  is  separated 
from  the  heatsink  by  a  layer  of  material  which  is  an 
electrical  insulator  but  which  nevertheless  has  good 
thermal  conductivity  may  be  provided  between  the 
fuse  and  heatsink.  Suitable  materials  are  silicone 
rubber  or  metallised  ceramics.  The  fuse  element  is 
encapsulated  within  a  body  formed  either  from  an 
insulating  material  such  as  plastics  mounted  on  the 
baseplate  or  within  a  housing  formed  integrally  with 
a  metal  baseplate  and  closed  by  a  sealing  mem- 
ber. 

The  baseplate  forming  part  of  the  fuse  con- 
struction  acts  as  a  heatsink  but  the  fuse  may  also 
be  mounted  upon  a  heatsink  which  already  forms 
part  of  the  electrical  equipment  which  is  to  be 
fused.  When  the  electrical  equipment  is  an  elec- 
trical  converter  for  example  the  heatsink  is  often 
the  largest  single  component  so  that  there  tends 

not  to  be  an  access  problem  even  if  the  heatsink  is 
not  located  ajdacent  an  access  panel  for  the  elec- 
trical  equipment. 

The  invention  will  now  be  described  further  by 
5  way  of  example  with  reference  to  the  accompany- 

ing  drawings  in  which: 
Figures  1  to  5  are  sectioned  side  elevational 

views,  each  figure  representing  a  fuse  according  to 
a  different  embodiment  of  the  invention;  and 

70  Figure  6  is  a  perspective  view  of  a  fuse 
according  to  a  sixth  embodiment  of  the  invention. 

Figure  1  shows  a  conventional  fuse  10  the 
terminals  12  of  which  are  inwardly  rather  outwardly 
directed,  each  terminal  including  an  aperture  by 

75  means  of  which  an  electrical  connection  can  be 
made  to  the  fuse.  The  fuse  10  is  mounted  upon  a 
metal  base  which  forms  a  heatsink  therefor  by  way 
of  a  layer  of  electrical  insulation  18  which  serves  to 
prevent  electrical  connection  between  the  terminals 

20  12  and  the  base  16.  In  addition  to  being  an  elec- 
trical  insulator,  the  layer  16  must  also  have  good 
thermal  conductivity  properties  to  enable  heat  gen- 
erated  in  the  fuse  to  be  dissipated  in  the  heatsink 
16.  In  the  illustrated  embodiment  of  the  invention 

25  the  layer  1  8  is  a  sheet  of  silicone  rubber.  The  fuse 
10  and  the  layer  18  are  encapsulated  within  an 
insulating  housing  20  the  base  of  which  is  secured 
to  the  heatsink  1  6. 

In  Figures  2  to  5,  some  of  the  components  are 
30  similar  to  those  described  in  the  embodiment  illus- 

trated  in  Figure  1  and  those  components  have 
been  given  similar  reference  numerals. 

In  Figure  2  the  fuse  element  electrically  con- 
necting  the  two  terminals  12  is  designated  22.  An 

35  arc  quenching  filler  material,  typcially  granular 
quartz,  24,  is  contained  within  the  encapsulation  20 
and  completely  surrounds  the  fuse  element  22.  A 
block  26  of  silicone  rubber  spaces  each  of  the 
terminals  12  from  the  heatsink  16  so  that  the 

40  heatsink  does  not  become  live  when  the  fuse  is  in 
use.  Alternatively,  each  block  26  may  be  of  a 
ceramic  or  plastics  material  including  nylon. 

One  of  the  differences  between  the  fuse  con- 
structions  illustrated  in  Figure  1  and  Figure  2  is  that 

45  in  the  embodiment  illustrated  in  Figure  2,  the  heat- 
sink  1  6  forms  part  of  the  fuse  construction  whereas 
in  the  embodiment  of  Figure  1  it  does  not. 

The  function  of  the  arc  quenching  material  is  to 
extinguish  any  arc  which  may  develop  across  the 

so  fuse  element  when  it  melts  under  fault  conditions. 
The  use  of  an  arc  quenching  filler  material  for  this 
purpose  is  well  known. 

In  the  fuse  illustrated  in  Figure  3  the  heatsink 
and  outer  wall  of  the  fuse  are  integrally  cast  from  a 
metal.typically  aluminium,  the  composite  cast  com- 
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ponent  being  designated  28.  Alternatively,  a  metal- 
lic  alloy  such  as  brass  may  be  used.  The  integral 
body  may  also  be  machined  from  solid  metal  or 
metallic  alloy.  The  terminals  12  are  insulated  from 
the  heatsink  base  28  by  means  of  silicone  rubber 
blocks  26  as  was  described  with  respect  to  the 
embodiment  shown  in  Figure  2.  In  the  Figure  3 
embodiment  the  cavity  in  the  casting  28  which 
contains  the  terminal  and  fuse  element  assembly  is 
closed  hermetically  by  means  of  a  seal  30  of  an 
insulating  material,  normally  plastics. 

The  fuse  illustrated  in  Figure  4  is  of  similar 
construction  to  that  illustrated  in  Figure  2  save  that 
the  terminals  12  are  insulated  from  the  heatsink  16 
without  the  use  of  silicone  rubber  blocks  26.  A 
ceramic  plate  32  is  metallised  on  both  sides,  the 
lower  side  of  the  plate  being  soldered  at  34  to  the 
heatsink  16.  The  terminals  12  are  then  soldered  at 
36  to  the  upper  side  of  the  ceramic  plate  as 
illustrated  at  36. 

It  will  be  appreciated  that  the  metallised  ce- 
ramic  plate  32  may  also  be  used  in  the  fuse 
construction  illustrated  in  Figure  3. 

The  fuse  illustrated  in  Figure  5  also  embodies 
a  ceramic  plate  which  is  metallised  on  its  lower 
side  only  and  soldered  to  the  heatsink  16.  A  thin 
film  fuse  is  deposited  upon  the  upper  side  of  the 
ceramic  plate  and  the  fuse  element  is  contained 
within  the  thin  film.  The  terminals  12  are  soldered 
to  the  thin  film,  as  illustrated. 

The  embodiment  illustrated  in  Figure  6  con- 
sists  of  a  conventional  cylindrical  fuse  40  one  end 
of  which  is  welded  to  a  heatsink  42,  with  no  provi- 
sion  for  insulation  of  the  fuse  from  the  heatsink. 

Claims 

1.  A  fuse  comprising  a  body  encapsulating  a 
fuse  element,  said  body  including  a  baseplate 
formed  from  a  material  having  good  thermal  con- 
ductivity;  a  pair  of  elongate  terminals  being  con- 
nected  at  one  end  to  the  baseplate  through  the 
intermediary  of  a  layer  of  electrically  insulating, 
heat  conducting  material  so  as  to  extend  away 
therefrom  and  project  from  said  body;  the  fuse 
element  being  provided  between  the  terminals 
within  the  body  and  being  surrounded  by  an  arc 
quenching  material. 

2.  A  fuse  as  claimed  in  claim  1,  wherein  the 
body  comprises  a  two  part  construction  consisting 
of  an  essentially  flat  metallic  baseplate  and  a  hous- 
ing  formed  from  an  electrically  insulating  material 
attached  thereto. 

3.  A  fuse  as  claimed  in  claim  1,  wherein  the 
body  comprises  a  metallic  baseplate  having  up- 
standing  walls  defining  a  housing,  a  sealing  mem- 
ber  being  provided  to  extend  between  said  walls  to 

5  complete  said  body. 
4.  A  fuse  as  claimed  in  any  preceding  claim, 

wherein  the  terminals  project  from  the  body  on  a 
side  remote  from  the  baseplate. 

5.  A  fuse  as  claimed  in  claim  3,  wherein  the 
10  sealing  member  is  hermetically  sealed  to  the  hous- 

ing. 
6.  A  fuse  as  claimed  in  any  preceding  claim 

wherein  the  layer  of  electrically  insulating,  heat 
conducting  material  comprises  a  thin  layer  of  a 

75  ceramic  material  which  is  metallised  on  both  faces 
thereof,  one  face  being  connected  to  the  baseplate 
and  the  terminals  being  connected  to  the  other 
face. 

7.  A  fuse  as  claimed  in  claim  6,  wherein  the 
20  face  of  the  layer  not  connected  to  the  baseplate  is 

only  metallised  on  a  portion  thereof  so  as  to  define 
a  fuse  element,  the  terminals  being  electrically 
connected  to  said  element. 
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