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(54)  Fuse-holder  disconnector  for  switchboard 

(57)  There  is  described  a  fuse-holder  for  a  switch- 
board  which  exhibits  the  mechanical  characteristics 
required  by  the  Standards  relating  to  disconnectors. 

A  fuse-holder  for  a  switchboard  comprises  an  outer 
casing,  located  inside  which  are  fixing  means  (a  pair  of 
clamps  or  equivalent  means)  into  which  the  ends  of  the 
fuse,  carried  by  a  support  which  can  move  inside  the 
casing,  are  inserted. 

As  soon  as  the  fuse  is  unfastened  from  the  fixing 
means  by  acting  on  the  support,  elastic  means  located 
inside  the  casing  and  acting  on  the  support,  distance 
the  fuse  from  the  fixing  means  so  as  to  carry  it  to  a  dis- 
tance  from  the  fixing  means  not  less  than  the  minimum 
safety  distance  prescribed  by  the  aforesaid  Standards. 

A  preferred  embodiment  of  the  elastic  means  is 
also  described. 
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Description 

The  invention  relates  to  a  fuse-holder  for  a  switch- 
board  comprising  an  outer  casing,  a  support  which  can 
move  inside  the  casing  and  holds  the  fuse,  and  fixing  s 
means,  preferably  a  pair  of  clamps  or  equivalent  means, 
located  inside  the  casing,  into  which  the  ends  of  the 
fuse  are  inserted,  said  fuse-holder  exhibiting  the 
mechanical  characteristics  required  by  the  Standards 
relating  to  disconnectors.  10 

Fuse-holders  for  switchboards  are  components, 
which  are  well  known  in  the  art,  which  normally  consti- 
tute  an  essential  element  of  electrical  circuits  (in  partic- 
ular  of  low-voltage  electrical  circuits)  and  which  are 
generally  mounted  in  a  switchboard  together  with  one  or  is 
more  thermo-magnetic  circuit  breakers,  said  fuse-hold- 
ers  being  generally  electrically  and/or  functionally  cou- 
pled  with  said  circuit  breakers. 

Such  fuse-holders  comprise  an  outer  casing, 
located  inside  which  are  fixing  means,  preferably  but  not  20 
necessarily  a  pair  of  clamp  elements,  hereinafter 
referred  to  as  "clamps",  or  equivalent  means,  into  which 
the  ends  of  the  fuse  are  inserted,  said  fuse  being  car- 
ried  by  a  support  which  can  move  inside  the  casing:  the 
support  can  rotate  or  translate  with  respect  to  the  outer  25 
casing  so  as  to  allow  an  operator  to  take  the  fuse  out  of 
the  fuse-holder  and  replace  it  with  an  intact  fuse,  if  the 
pre-existing  fuse  had  "blown",  and/or  with  a  different 
fuse  rated  to  "carry"  a  different  nominal  current. 

Having  made  the  replacement,  the  operator  inserts  30 
the  support  fully  into  the  outer  casing  until  the  fuse 
engages  in  the  fixing  means  present  in  the  outer  casing. 

Fuse-holders  of  known  type  have  often  also  the 
function  of  disconnectors,  i.e.  the  job  of  breaking  the 
electric  circuit  into  which  they  are  inserted  preferably  but  35 
not  necessarily  when  this  electric  circuit  is  not  traversed 
by  current:  thus,  disconnectors  are  known  which  are 
able  to  operate  "under  load",  i.e.  when  the  electric  cir- 
cuit  into  which  they  are  inserted  is  traversed  by  current. 

Thus,  by  acting  on  the  support  it  is  possible  to  40 
extract  the  fuse  from  the  fixing  means  of  the  fuse- 
holder,  thereby  breaking  the  aforesaid  electric  circuit. 

The  use  of  fuse-holders  of  known  type  as  discon- 
nectors  is  however  generally  inappropriate,  since  such 
fuse-holders  do  not  normally  exhibit  the  mechanical  45 
characteristics  required  by  the  Standards  relating  to  dis- 
connectors,  namely: 

when  the  disconnector  is  open,  a  specified  mini- 
mum  safety  distance  must  be  guaranteed  between 
its  members. 

In  fuse-holders  of  known  type  the  operator,  after 
having  disengaged  the  fuse  from  the  fixing  means,  can 
release  the  support  in  any  position,  without  necessarily 

having  to  carry  the  support  to  a  position  such  that  the 
distance  between  the  fixing  means  and  the  ends  of  the 
fuse  is  not  less  than  the  aforesaid  specified  minimum 
safety  distance,  which  therefore  is  not  guaranteed: 
under  the  Standard  in  force,  fuse-holders  of  known  type 
cannot  therefore  also  function  as  disconnectors. 

The  subject  of  the  present  invention  is  a  fuse-holder 
able  to  obviate  the  aforementioned  limitation  of  known 
fuse-holders  since  it  comprises  elastic  means,  located 
inside  the  casing  and  acting  on  the  support,  which  dis- 
tance  the  fuse  from  the  fixing  means  as  soon  as  the 
fuse  is  unfastened  from  the  fixing  means,  therefore  car- 
rying  the  ends  of  the  fuse  to  a  distance  from  the  fixing 
means  not  less  than  the  minimum  safety  distance  pre- 
scribed  by  the  Standards  relating  to  disconnectors. 

The  subject  of  the  present  invention  is  a  fuse-holder 
for  a  switchboard  comprising  an  outer  casing,  a  support 
which  can  move  inside  the  casing  and  holds  the  fuse 
and  fixing  means,  preferably  a  pair  of  clamps  or  equiva- 
lent  means,  located  inside  the  casing,  into  which  the 
ends  of  the  fuse  are  inserted,  said  fuse-holder  exhibit- 
ing  the  mechanical  characteristics  required  by  the 
Standards  relating  to  disconnectors. 

The  fuse-holder  of  the  present  invention  comprises 
elastic  means,  located  inside  the  casing  and  acting  on 
the  support,  which  distance  the  fuse  (carried  by  the  sup- 
port)  from  the  fixing  means  as  soon  as  this  fuse  is 
unfastened  from  the  fixing  means,  by  carrying  the  ends 
of  the  fuse  to  a  distance  from  the  fixing  means  not  less 
than  the  minimum  safety  distance  prescribed  by  the 
aforesaid  Standards. 

The  invention  will  now  be  described  more  fully  with 
reference  to  a  non-limiting  embodiment  illustrated  in  the 
appended  figures  in  which: 

Figure  1  shows,  schematically,  a  cross-section  of 
the  invention  with  the  fuse  fully  inserted  into  the  fix- 
ing  means; 

Figure  2  shows,  schematically,  a  cross-section  of 
the  invention  with  the  fuse  only  just  unfastened  from 
the  fixing  means; 

Figures  3  shows,  schematically,  a  cross-section  of 
the  invention  with  the  fuse  the  safety  distance  away 
from  the  fixing  means; 

Figure  4  shows,  schematically,  a  cross-section  of 
the  invention  with  the  support  fully  extracted. 

In  the  appended  figures,  corresponding  elements 
will  be  identified  with  the  same  numerical  references. 

The  appended  figures  show  in  cross-section  a  fuse- 
holder  according  to  the  invention,  which  comprises: 

the  outer  casing  5  consisting  of  two  symmetric 
shells,  preferably  but  not  necessarily  made  from 
moulded  plastic  material,  only  one  of  which  is  visi- 

exhibitmg  two  stable  positions  (disconnector  closed 
or  open);  so 
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ble  in  the  appended  figures; 

the  support  4,  which  can  move  inside  the  casing  5, 
and  carries  the  fuse  1  ; 

the  fixing  means,  located  inside  the  casing  5,  which 
consist,  in  the  embodiment  illustrated  here,  of  a  pair 
of  clamps  2  into  which  the  ends  3  of  the  fuse  1  are 
inserted; 

the  terminals  6  (each  of  which  is  electrically  con- 
nected  to  one  of  the  clamps  2)  to  which  are 
adjoined  the  conductors  which  constitute  the  elec- 
tric  circuit  to  which  the  fuse-holder  belongs;  and 

elastic  means,  located  inside  the  casing  5  and  act- 
ing  on  the  support  4,  which  distance  the  fuse  1  (car- 
ried  by  the  support  4)  from  the  clamps  2  as  soon  as 
the  fuse  1  is  unfastened  from  the  clamps  2,  by  car- 
rying  the  ends  3  of  the  fuse  1  to  a  distance  from  the 
clamps  2  not  less  than  the  minimum  safety  distance 
prescribed  by  the  Standards  relating  to  disconnec- 
tors. 

In  the  preferred  embodiment  described  here,  the 
elastic  means  consists  of  a  pair  of  spiral  springs  7  (for 
clarity  of  description,  in  the  figures  only  one  spring  7  is 
visible)  mounted  inside  the  outer  casing  5  (to  which  they 
are  fixed  in  a  manner  known  per  se)  in  symmetrical 
positions  with  respect  to  the  longitudinal  axis  of  symme- 
try  of  the  support  4. 

Figure  1  shows,  schematically,  a  cross-section  of 
the  invention  with  the  ends  3  (seen  more  clearly  in  Fig- 
ures  2  to  4)  of  the  fuse  1  fully  inserted  into  the  clamps  2; 
the  free  end  of  each  of  the  springs  7  is  located  in  a 
recess  8  (seen  more  clearly  in  Figures  2  to  4)  made  on 
the  front  surface  of  the  projection  9  belonging  to  a  longi- 
tudinal  rib  10  of  the  support  4. 

In  the  preferred  embodiment  illustrated  here,  the 
springs  7  are  mounted  in  the  outer  casing  5  in  such  a 
way  as  to  be  inclined  towards  the  clamps  2  when  the 
fuse  1  is  fully  inserted  into  these  clamps:  under  these 
conditions  the  forces  exerted  by  the  springs  7  tend  to 
maintain  the  fuse  1  in  its  seat  and  ease  the  insertion 
thereof  into  the  clamps  2,  by  reducing  the  force  required 
from  the  operator. 

The  action  effected  on  the  support  4  by  the  springs 
7  when  the  fuse  1  is  disengaged  from  the  clamps  2  will 
now  be  described  with  reference  to  Figures  2  to  4. 

Figure  2  shows,  schematically,  a  cross-section  of 
the  invention  in  which  the  support  4,  partially  extracted 
from  the  outer  casing  5  by  the  operator,  has  undergone 
a  translation  (of  greater  amplitude  than  the  so-called 
"travel  of  disengagement"  of  the  fuse  1  from  the  clamps 
2)  such  as  to  unfasten  the  ends  3  of  the  fuse  1  from  the 
clamps  2,  which  ends  touch  (or  can  touch)  the  clamps 
(to  which  they  are  in  any  event  very  close)  but  are  no 
longer  retained  by  the  clamps  2;  the  distance  between 

the  clamps  2  and  the  ends  3  of  the  fuse  1  is  in  any  event 
much  less  than  the  minimum  safety  distance  prescribed 
by  the  Standards  relating  to  disconnectors  and,  in  a 
fuse-holder  of  known  type,  remains  unchanged  if  for  any 

5  reason  the  operator  releases  the  support  4. 
In  a  fuse-holder  according  to  the  invention, 

because  of  the  translation  of  the  support  4  the  free  end 
of  each  of  the  springs  7  has  become  dislodged  from  the 
recess  8  made  in  the  corresponding  projection  9  and 

10  rests  against  the  flank  1  1  (seen  more  clearly  in  Figures 
1  ,  3  and  4)  of  the  said  projection  9,  the  distance  of  which 
from  the  centre  of  the  recess  8  is  greater  than  the  so- 
called  "travel  of  disengagement"  of  the  fuse  1  from  the 
clamps  2:  if  for  any  reason  the  operator  releases  the 

15  support  4,  the  action  of  each  of  the  springs  7  on  the 
flank  1  1  of  the  corresponding  projection  9  causes  the 
further  translation  of  the  support  4  required  to  carry  the 
ends  3  of  the  fuse  1  to  a  distance  from  the  clamps  2  not 
less  than  the  minimum  safety  distance  prescribed  by  the 

20  Standards  relating  to  disconnectors. 
Figure  3  shows,  schematically,  a  cross-section  of 

the  invention  in  which  the  action  of  the  springs  7  has 
extracted  the  support  4  from  the  outer  casing  5  so  as  to 
carry  the  ends  3  of  the  fuse  1  to  a  distance  from  the 

25  clamps  2  not  less  than  the  minimum  safety  distance 
prescribed  by  the  aforesaid  Standards:  the  springs  7 
have  accomplished  their  task  and  are  (or  could  be) 
unloaded. 

In  a  fuse-holder  according  to  the  invention  the  sup- 
30  port  4  (released  by  the  operator  after  having  unfastened 

the  fuse  1  from  the  clamps  2)  is  therefore  positioned 
automatically  in  such  a  way  as  to  satisfy  the  Standards 
relating  to  disconnectors. 

Figure  4  shows,  schematically,  a  cross-section  of 
35  the  invention  in  which  the  operator  has  extracted  the 

support  4  fully  from  the  outer  casing  5:  as  the  support  4 
passes  from  the  position  of  Figure  3  to  that  of  Figure  4, 
the  free  end  of  each  of  the  springs  7  runs  (almost)  with- 
out  friction  in  a  seat  12  formed  in  the  corresponding  rib 

40  1  0  of  the  support  4. 
When  the  support  4  has  been  fully  extracted  from 

the  casing  5  and  the  operator  exerts  a  pressure  on  the 
support  4  so  as  to  re-insert  the  fuse  1  into  the  clamps  2, 
the  free  ends  of  the  springs  7  run  firstly  in  the  seats  12 

45  until  they  lodge  against  the  flanks  1  1  of  the  projections 
9;  the  further  translation  of  the  support  4  "loads"  the 
springs  7  whose  free  ends  (when  the  distance  to  the 
travel  end  of  support  4  is  not  greater  than  the  so-called 
"travel  of  disengagement"  of  the  fuse  1  from  the  clamps 

so  2)  are  carried  to  the  front  surface  of  the  corresponding 
projection  9;  at  the  end  of  travel  of  the  support  4  the  free 
end  of  each  of  the  springs  7  is  positioned  in  the  corre- 
sponding  recess  8,  as  may  be  seen  in  Figure  1  . 

The  invention  has  been  described  with  reference  to 
55  a  non-limiting  embodiment  in  which  the  support  4  is 

able  to  translate  with  respect  to  the  outer  casing  5  but, 
without  departing  from  the  scope  of  the  invention,  it  is 
possible  for  a  person  skilled  in  the  art  to  make  according 

3 
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to  the  invention  an  isolating  fuse-holder  in  which  the 
support  4  rotates  with  respect  to  the  outer  casing  5 
and/or  an  isolating  fuse-holder  able  to  operate  "under 
load". 

Again  without  departing  from  the  scope  of  the 
invention  it  is  possible  for  a  person  skilled  in  the  art  to 
make  any  modifications  and  enhancements  suggested 
by  normal  experience  and  by  natural  progress  in  the  art 
to  the  isolating  fuse-holder  for  switchboard  which  is  the 
subject  of  the  present  invention. 

Claims 

1.  Fuse-holder  for  switchboard,  comprising  at  least 
one  outer  casing  (5);  a  support  (4),  which  can  move 
inside  the  said  outer  casing  (5)  and  is  able  to  hold  a 
fuse  (1);  fixing  means  (2),  located  inside  the  said 
outer  casing  (5),  into  which  the  ends  (3)  of  the  said 
fuse  (1)  are  inserted  and  terminals  (6)  electrically 
connected  to  the  said  fixing  means  (2);  character- 
ized  in  that  it  furthermore  comprises  elastic  means 
(7),  located  inside  the  said  outer  casing  (5)  and  act- 
ing  on  the  said  support  (4),  which  are  able  to  dis- 
tance  the  said  fuse  (1)  from  the  said  fixing  means 
(2)  as  soon  as  the  said  fuse  (1)  is  unfastened  from 
the  said  fixing  means  (2)  by  acting  on  the  said  sup- 
port  (4),  the  action  of  the  said  elastic  means  (7)  car- 
rying  the  said  ends  (3)  of  the  said  fuse  (1)  to  a 
distance  from  the  said  fixing  means  (2)  not  less 
than  a  specified  minimum  safety  distance. 

2.  Fuse-holder  according  to  Claim  1  ,  characterized  in 
that  the  said  fixing  means  (2)  consist  of  a  pair  of 
clamp  elements. 

3.  Fuse-holder  according  to  Claim  1  ,  characterized  in 
that  the  said  elastic  means  (7)  consist  of  a  pair  of 
spiral  springs  mounted  inside  the  said  outer  casing 
(5)  in  symmetrical  positions  with  respect  to  the  lon- 
gitudinal  axis  of  symmetry  of  the  said  support  (4). 

4.  Fuse-holder  according  to  Claim  3,  characterized  in 
that,  when  the  said  ends  (3)  of  the  said  fuse  (1)  are 
fully  inserted  into  the  said  fixing  means  (2),  the  free 
end  of  each  of  the  said  spiral  springs  (7)  is  located 
in  a  recess  (8)  made  on  the  front  surface  of  a  pro- 
jection  (9)  belonging  to  a  longitudinal  rib  (10)  of  the 
said  support  (4). 

5.  Fuse-holder  according  to  Claim  3,  characterized  in 
that,  when  the  said  ends  (3)  of  the  said  fuse  (1)  are 
fully  inserted  into  the  said  fixing  means  (2),  the  said 
spiral  springs  (7)  are  inclined  towards  the  said  fixing 
means  (2). 

6.  Fuse-holder  according  to  Claim  4,  characterized  in 
that,  in  response  to  a  translation  of  the  said  support 
(4)  of  greater  amplitude  than  the  travel  of  disen- 

gagement  of  the  said  fuse  (1)  from  the  said  fixing 
means  (2),  the  said  free  end  of  each  of  the  said  spi- 
ral  springs  (7)  is  dislodged  from  the  said  recess  (8) 
made  on  the  said  front  surface  of  the  said  projection 

5  (9)  belonging  to  the  said  longitudinal  rib  (10)  of  the 
said  support  (4)  so  as  to  rest  against  the  flank  (1  1) 
of  the  said  projection  (9),  the  distance  of  the  said 
flank  (1  1)  of  the  said  projection  (9)  from  the  centre 
of  the  said  recess  (8)  being  equivalent  to  the  ampli- 

10  tude  of  the  said  translation  of  the  said  support  (4) 
and  in  that  the  action  of  the  said  spiral  springs  (7) 
on  the  said  flank  (1  1)  of  the  said  projection  (9)  car- 
ries  the  said  ends  (3)  of  the  said  fuse  (1)  to  a  dis- 
tance  from  the  said  fixing  means  (2)  not  less  than 

15  the  said  specified  minimum  safety  distance. 

7.  Fuse-holder  according  to  Claim  6,  characterized  in 
that,  during  the  further  translation  of  the  said  sup- 
port  performed  by  the  operator  so  as  to  extract  the 

20  said  support  (4)  fully  from  the  said  outer  casing  (5), 
the  said  free  end  of  each  of  the  said  spiral  springs 
(7)  runs  in  a  seat  (12)  formed  in  the  said  rib  (10)  of 
the  said  support  (4). 

25  8.  Fuse-holder  according  to  Claims  4  to  7,  character- 
ized  in  that,  when  the  said  support  (4)  has  been 
fully  extracted  from  the  said  outer  casing  (5)  and 
the  operator  exerts  a  pressure  on  the  said  support 
(4)  so  as  to  insert  the  said  ends  (3)  of  the  said  fuse 

30  (1)  into  the  said  fixing  means  (2), 

the  said  free  end  of  each  of  the  said  spiral 
springs  (7)  runs  in  the  said  seat  (12)  until  it 
lodges  against  the  said  flank  (11)  of  the  said 

35  projection  (9); 

the  further  translation  of  the  said  support  (4) 
loads  the  said  spiral  spring  (7); 

40  -  when  the  distance  from  the  travel  end  of  the 
said  support  (4)  is  not  greater  than  the  said 
travel  of  disengagement  of  the  said  fuse  (1) 
from  the  said  fixing  means  (2),  the  said  free 
end  of  each  of  the  said  spiral  springs  (7)  is  car- 

45  ried  onto  the  said  front  surface  of  the  said  pro- 
jection  (9),  over  which  it  runs  until  it  is 
positioned  in  the  said  recess  (8). 
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