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Description 

This  invention  relates  to  an  automatic  magneto- 
thermal  protection  switch  according  to  the  preamble 
of  claim  1  and  known  from  document  DE-B-2  132 
738. 

As  is  well  known,  automatic  switches  or  breakers 
of  the  above-outlined  type  are  widely  employed  in  the 
civil  and  tertiary  sectors  to  perform  control  and  pro- 
tection  functions  for  an  electric  system. 

They  are  installed,  for  example,  upstream  of  an 
electric  power  distribution  line  to  which  a  number  of 
consumer  apparatus  are  connected.  These  switches 
enable  the  line  to  be  sectioned  off  other  lines  in  the 
system,  while  also  affording  magneto-thermal  protec- 
tion  for  such  apparatus  against  overloading,  fault  cur- 
rents,  and  shorts. 

For  that  field  of  application,  relevant  regulatory 
bodies  (CEI  Standard  23-3)  provide  for  these 
switches  to  have  a  breaking  capacity  at  220  Volts  rat- 
ed  at  3-4.5  kiloamperes  in  a  short  situation. 

When  conformant  with  this  standard,  the  switch 
will  be  able  to  adequately  protect  resistive  loads  as 
are  usually  to  occur  in  generic  domestic  and  civil  sys- 
tems. 

A  current  demand  is  also  that  of  providing  modu- 
lar  switches  of  still  smaller  size  and  bulk  so  that  an  in- 
creased  number  of  them  can  be  accommodated  with- 
in  a  station  panel.  This  demand  is  more  acutely  felt 
where  the  protection  for  existing  systems  is  to  be  en- 
hanced  and  the  space  available  for  the  station  panel 
is  limited. 

The  trend  is,  with  most  of  the  manufacturers,  to- 
ward  the  provision  of  protection  switches  or  breakers 
which  are  incorporated  to  a  single  standard  module 
1  7.5  mm  wide.  However,  this  brings  about  some  seri- 
ous  design  problems  if  the  break  mechanism  and  the 
switch  protection  devices  are  both  to  fit  in  that  mod- 
ule.  In  addition,  to  conform  with  the  aforesaid  stan- 
dard,  it  is  necessary  that  on  the  occurrence  of  a  short, 
the  electric  arc  that  is  unavoidable  generated  across 
the  fixed  and  moving  contacts  of  the  switch  be  effec- 
tively  suppressed  within  the  shortest  possible  time. 
But  this  requires  de-ionization  chambers  of  adequate 
size  and  considerable  bulk,  which  runs  contrary  to  the 
need  to  fit  the  whole  assembly  in  a  single  standard 
module. 

It  will  be  appreciated,  moreover,  how  these  prob- 
lems  are  aggravated  where  automatic  switches  or 
breakers  are  to  be  provided  which  are  of  the  so-called 
single-pole  type  with  neutral,  and  require  that  two  ion- 
ization  chambers  be  accommodated  within  said  stan- 
dard  module,  respectively  for  the  phase  contacts  and 
the  ones  associated  with  the  neutral  pole. 

The  technical  problem  that  underlies  this  inven- 
tion  is  to  provide  an  automatic  magneto-thermal  pro- 
tection  switch  which  has  such  structural  and  function- 
al  characteristics  as  to  permit  of  the  use  of  uniquely 

small-size  de-ionization  chambers,  so  that  the  switch 
can  comfortably  fit  inside  a  single  standard  module, 
and  still  retain  a  high  breaking  capacity,  while  over- 
coming  the  drawbacks  with  which  the  prior  art  is  be- 

5  set. 
The  solutive  idea  on  which  this  invention  stands 

is  that  of  increasing  the  opening  and  separation 
speed  of  the  moving  contact  relatively  to  the  fixed 
contact,  upon  automatic  operation  of  the  switch, 

10  thereby  the  size  of  the  de-ionization  cells  can  be  re- 
duced. 

On  the  basis  of  this  idea,  the  technical  problem  is 
solved  by  an  automatic  switch  of  the  type  specified 
in  claim  1. 

15  The  features  and  advantages  of  an  automatic 
switch  according  to  the  invention  will  become  appa- 
rent  from  the  following  detailed  description  of  an  em- 
bodiment  thereof,  to  be  taken  by  way  of  illustration 
and  not  of  limitation  in  conjunction  with  the  accompa- 

20  nying  drawings. 
In  the  drawings: 
Figure  1  shows  in  perspective  the  outward  ap- 
pearance  of  an  automatic  switch  according  to  the 
invention; 

25  Figure  2  is  a  perspective  view  of  the  construction 
of  the  switch  shown  in  Figure  1; 
Figure  3  is  a  top  plan  view  of  the  switch  if  Figure 
2;  and 
Figure  4  is  a  perspective  detail  view  of  the  switch 

30  shown  in  Figure  2. 
With  reference  to  the  drawing  views,  generally  in- 

dicated  at  1  is  an  automatic  magneto-thermal  protec- 
tion  switch  or  breaker  according  to  the  invention. 

The  switch  1  comprises  a  box-type  case  2  of  par- 
35  allelepipedic  shape,  known  per  se,  which  measures 

17.5  mm  in  width. 
The  case  2  is  formed  of  two  superimposed  half- 

shells  4  and  5  having  mating  shapes. 
The  switch  1  also  comprises  a  control  key  3,  of 

40  the  bistable  kind,  which  is  accessible  frontally  on  the 
case2andjournalledona  pin  6  fast  with  the  half-shell 
5. 

Connected  to  the  key  3  is  a  break  mechanism, 
generally  denoted  by  15,  comprising  a  toggle  mecha- 

45  nism  16  for  driving  a  moving  contact  to  rock  toward 
and  away  from  a  corresponding  fixed  contact. 

The  switch  1  is  of  the  so-called  single-pole  type 
with  neutral,  and  input  and  output  fixed-cage  termi- 
nals  7  and  8  are  provided  therefor  to  enable  connec- 

50  tion  to  neutral  and  phase  conductors,  respectively. 
To  the  phase  input  terminal  8,  there  is  connected 

one  end  of  an  amperometric  coil  9  intended  for  auto- 
matic  magnetic  protection  operation  and  wound 
around  a  stationary  core  10. 

55  The  coil  9  is  carried  in  a  U-shaped  cage  1  1  having 
sheet-like  walls  and,  pivoted  to  its  top,  a  small  moving 
armature  12  bent  at  right  angles  to  define  a  first  leg 
extending  over  the  core  10  and  a  second  leg  12a  hav- 
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ing  an  end  arranged  to  interfere  with  and  act  upon, 
with  the  interposition  of  a  small  lever  46,  the  breaking 
mechanism  15.  The  end  of  the  first  leg  of  the  arma- 
ture  12  has  a  breaker  arm-like  lug  35  serving  a  func- 
tion  to  be  explained. 

The  armature  12  is  apt  to  be  pulled  toward  the 
core  10  by  the  electromagnetic  force  induced  by  a 
fault  or  short  current  such  that  the  end  active  on  the 
mechanism  15  can  automatically  trip  off  the  switch  1 
on  the  occurrence  of  a  fault  situation. 

Respectively  associated  with  the  neutral  input 
terminal  7  and  the  phase  output  terminal  8  are  fixed 
contacts  1  4  and  1  8,  toward  and  away  from  which,  cor- 
responding  moving  contacts  17  and  19  are  guided 
movably  by  the  mechanism  15. 

A  moving  contact  holder  assembly  20  is  provided 
for  the  purpose  which  comprises  a  drum  21  journalled 
on  a  pin  22  fast  with  the  half-shell  5. 

The  drum  21  is  connected  peripherally  to  one  end 
of  the  toggle  mechanism  16  and  displaceable  angu- 
larly  against  the  bias  force  of  a  spring  means  24. 

Mounted  resiliently  on  said  drum  21,  to  opposed 
faces  thereof,  are  the  aforesaid  moving  contacts  17 
and  19.  More  particularly,  with  reference  to  Figure  4, 
each  contact,  17  or  19,  comprises  an  annular  sheet- 
like  portion  25  fitting  around  the  pin  22  in  a  mating 
seat  26  formed  in  the  drum  21  and  being  held  therein 
against  the  bias  of  a  spring  27. 

Formed  integrally  with  the  portion  25  is  an  arm  28 
carrying  the  moving  contact  and  jutting  out  toward  the 
corresponding  fixed  contact  opposite  to  a  de-ioniza- 
tion  chamber  30  and  respective  cell  29. 

The  cells  29  are  provided  on  opposed  sides  of  the 
switch  1  near  the  fixed  contacts  14  and  18;  they  are 
arranged  substantially  along  a  slightly  inclined  direc- 
tion  to  the  major  axis  of  the  switch. 

Each  cell  29  consists  of  a  set  of  laminations  36 
thickly  arranged  parallel  and  attached  to  one  another 
by  small  opposed  cross-bars  37.  These  laminations 
36  have  a  V-shaped  cutout  38  formed  in  their  side  fac- 
ing  the  moving  contact,  whereby  a  corresponding  V- 
like  notch  is  defined  which  provides  an  invitation  for 
the  electric  arc  to  be  suppressed. 

The  spring  27  controls  the  contact  force  between 
the  corresponding  fixed  and  moving  contacts,  while 
taking  up  any  backlash  generated  by  the  contact 
wear. 

The  respective  arms  28  of  the  contacts  1  7  and  1  9 
extend  substantially  from  opposed  ends  of  the  drum 
21,  and  are  aligned  along  the  same  direction  but  op- 
posite  verses.  They  are  displaceable  angularly  to- 
gether  with  the  drum  21  in  the  same  direction  of  rota- 
tion. 

A  cord  lead  43  connects  the  portion  25  of  the 
moving  contact  1  7  to  the  output  terminal  7,  and  a  sim- 
ilar  cord  lead  44  connects  the  portion  25  of  the  other 
moving  contact  1  9  to  the  end  of  a  bimetallic  plate  45. 
This  plate  45  has  the  opposite  end  connected  to  the 

other  end  of  the  coil  9,  being  thus  connected  in  series 
between  that  coil  and  the  moving  contact  19  to  pro- 
vide  thermal  protection  for  the  switch  1  . 

A  small,  three-arm  lever  46  is  journalled  for  the 
5  purpose  on  a  pin  48  rigid  with  the  half-shell  5  and  dis- 

placeable  angularly  against  the  bias  force  of  a  spring 
47.  That  lever  46  has  a  first  arm  acting  as  feeler  on 
the  bimetallic  plate  45,  a  second  arm  inserted  in  the 
path  of  travel  of  the  section  12a  of  the  armature  12, 

10  and  a  third  arm  connected  detachably  to  the  breaking 
mechanism  15. 

Advantageously,  a  rocking  striker  32  is  also  pro- 
vided  which  is  journalled  on  the  pin  22  above  the 
drum  21  and  has  opposite  ends  31  and  33  respective- 

15  ly  located  close  against  each  arm  28,  thereby  the 
rocking  striker  32  will  form  with  the  arms  28  a  cross- 
over  X-shaped  configuration. 

The  rocking  striker  32  has  its  end  33  inserted  in 
the  path  of  travel  of  the  breaker  arm-like  lug  35  on 

20  said  armature  12  and  the  opposite  end  31  active  on 
the  arm  28  of  the  moving  contact  19  in  abutment  re- 
lationship. 

That  same  end  33  of  the  rocking  striker  32  is  ac- 
tive,  on  account  of  the  thrust  force  applied  to  it  by  the 

25  lug  35  on  operation  of  the  coil  9,  on  the  arm  28  of  the 
moving  contact  17. 

This  concurrent  striking  effect  on  the  moving 
contacts  17  and  19  allows  the  opening  of  the  contacts 
to  be  speeded  up  upon  automatic  operation  of  the 

30  switch  1. 
The  switch  1  is  also  provided  with  an  indicator  de- 

vice  40  indicating  the  operational  state  of  the  switch. 
This  device  comprises  a  rod  39  pivoted  between  the 
drum  20  and  the  toggle  mechanism  16  and  extending 

35  to  the  key  3. 
To  the  end  of  said  rod  39,  there  is  attached  a 

small  indicator  plate  42  in  two  colors  which  can  be 
viewed  through  a  window  41  provided  in  the  case  2 
front  above  the  key  3. 

40  Thus,  automatic  operation  of  the  protection 
switch  according  to  the  invention  is  made  easier  by 
the  peculiarconstruction  of  the  moving  contact  holder 
assembly  arranged  to  co-operate  with  the  rocking 
striker  32.  The  latter  can  strike  the  opposed  arms  28 

45  of  the  respective  moving  contacts  17  and  19  simulta- 
neously  and  impart  a  higher  angular  acceleration  to 
the  drum  20  on  the  occurrence  of  an  automatic  switch 
operation. 

The  striking  effect  adds  to  the  elastic  pull  from 
so  the  spring  24,  with  the  result  that  the  speed  of  relative 

movement  of  the  fixed  and  moving  contacts  away 
from  each  other  can  be  higher  than  that  afforded  by 
switches  made  in  accordance  with  the  prior  art. 

This  enables  de-ionization  chambers  and  their 
55  cells  to  be  provided  in  uniquely  small  sizes,  such  that 

the  remaining  parts  can  find  room  within  the  DIN 
standard  module  of  the  switch  in  a  proper  structural 
layout  effective  to  facilitate  assembly  procedures. 

3 



5 EP  0  399  282  B1 6 

Claims 

1.  An  automatic  magneto-thermal  protection  switch 
(1)  having  a  high  breaking  capacity  and  being  of 
a  type  which  comprises  a  control  key  (3),  a  toggle 
mechanism  (16)  associated  with  the  key,  at  least 
one  moving  contact  (19)  supported  on  an  arm 
(28)  operated  through  said  mechanism  to  rock  to- 
ward  and  away  from  a  fixed  contact  (1  8)  facing  a 
de-ionization  chamber  (30)  and  respective  cell 
(29)  ,  an  amperometric  protection  solenoid  (9) 
having  its  moving  armature  (12)  arranged  to  act 
on  said  mechanism,  a  rocking  striker  (32)  having 
one  side  portion  in  the  path  of  movement  of  a  lug 
(35)  on  said  armature  and  another  side  portion 
arranged  to  abut  on  said  moving  contact  arm  (28), 
to  thereby  speed  up  the  contact  opening  move- 
ment  by  the  time  of  automatic  operation, 

characterized  in  that  it  comprises  a  pair  of 
moving  contacts  (17,19)  in  a  single-pole  config- 
uration  with  neutral,  being  mounted  on  a  contact 
holder  assembly  (20)  consisting  of  a  drum  (21) 
journalled  on  a  pin  (22)  and  peripherally  connect- 
ed  to  one  end  of  said  toggle  mechanism  (16),  said 
moving  contacts  (17,19)  having  their  supporting 
arms  (28)  jutting  out  from  diametrally  opposite 
sides  of  said  drum  (20),  and  in  that  said  rocking 
striker  (32)  is  formed  and  arranged  to  rotate 
around  said  pin  (22)  and  has  two  opposite  ends 
(31,33)  movable  around  the  drum  (21)  and  locat- 
ed  each  close  to  a  respective  one  of  said  moving 
contact  arms  (28),  said  one  side  portion  being  a 
side  portion  of  one  of  said  opposite  ends  (31,33) 
and  said  another  side  portion  being  a  side  portion 
of  each  of  said  opposite  ends  (31,33). 

2.  A  switch  according  to  Claim  1,  characterized  in 
that  each  moving  contact  (17,19)  includes  a 
sheet-like  annular  portion  (25)  fitting  around  said 
pin  (22)  in  a  mating  seat  (26)  formed  in  one  face 
of  the  drum  (21)  and  being  held  therein  by  a 
spring  (27),  and  an  arm  portion  (28)  formed  inte- 
grally  with  said  annular  portion  and  supporting 
the  corresponding  moving  contact. 

3.  A  switch  according  to  Claim  1  or  2,  characterized 
in  that  it  comprised  an  indicator  device  (40)  for  in- 
dicating  the  operational  state  of  said  switch  and 
being  provided  with  a  rod  (39)  journalled  between 
said  drum  (20)  and  the  toggle  mechanism  (16) 
and  extending  to  said  key  (3),  to  the  end  of  said 
rod  there  being  attached  a  small  indicator  plate 
(42)  in  two  colors  which  can  be  viewed  through  a 
window  (41)  provided  on  the  front  of  the  switch 
case. 

Patentanspruche 

1.  Ein  automatischer  magnetothermischer  Schutz- 
schalter  (1)  mit  einer  hohen  Unterbrechungs- 

5  schaltleistung  und  von  einer  Art,  die  eine  Steue- 
rungstaste  (3),  einen  Kniehebelmechanismus 
(16),  der  der  Taste  zugeordnet  ist,  zumindest  ei- 
nen  beweglichen  Kontakt(19),deraufeinemArm 
(28)  getragen  ist,  der  durch  den  Mechanismus 

10  betrieben  wird,  urn  in  Richtung  eines  festen  Kon- 
takts  (18),  der  einer  Deionisationskammer  (30) 
und  einer  jeweiligen  Zelle  (29)  gegenuberliegt, 
und  von  diesem  weggeschwenkt  zu  werden,  ei- 
nem  Strommelischutzsolenoid  (9),  dessen  be- 

15  weglicher  Laufer  (12)  angeordnet  ist,  urn  auf  den 
Mechanismus  einzuwirken,  einen  schwenkbaren 
Anschlag  (32),  der  einen  Seitenabschnitt  im  dem 
Bewegungsweg  einer  Nase  (35)  auf  dem  Laufer 
und  der  einen  anderen  Seitenabschnitt  aufweist, 

20  der  angeordnet  ist,  urn  an  den  beweglichen  Kon- 
taktarm  (28)  anzuliegen,  umfalit,  urn  dadurch  die 
Kontaktoffnungsbewegung  durch  die  Zeit  des  au- 
tomatischen  Betriebes  zu  beschleunigen, 
dadurch  gekennzeichnet,  dali 

25  erein  Paarvon  beweglichen  Kontakten  (17,  19) 
in  einer  einpoligen  Konfiguration  mit  einem  neu- 
tralen  Pol  umfalit,  die  auf  einer  Kontakthalteran- 
ordnung  (20)  befestigt  sind,  die  aus  einer  Trom- 
mel  (21)  besteht,  die  auf  einem  Stift  (22)  gelagert 

30  ist  und  peripher  mit  einem  Ende  des  Kniehebel- 
mechanismus  (16)  verbunden  ist,  besteht,  wobei 
die  Tragearme  (28)  der  beweglichen  Kontakte 
(17,  19)  von  diametral  gegenuberliegenden  Sei- 
ten  der  Trommel  (20)  hervorstehen,  und 

35  dali  der  schwenkbare  Anschlag  (32)  gebildet  und 
angeordnet  ist,  urn  sich  urn  den  Stift  (22)  zu  dre- 
hen,  und  zwei  entgegengesetzte  Enden  (31  ,  33) 
aufweist,  die  urn  die  Trommel  (21)  bewegbarsind 
und  jeweils  nahe  an  den  jeweiligen  Enden  der  be- 

40  weglichen  Kontaktarme  (28)  angeordnet  sind, 
wobei  ein  Seitenabschnitt  ein  Seitenabschnitt  ei- 
nes  der  entgegengesetzten  Enden  (31,  33)  ist, 
und  der  andere  Seitenabschnitt  ein  Seitenab- 
schnitt  jedes  der  entgegengesetzten  Enden  (31, 

45  33)  ist. 

2.  Ein  Schalter  gemali  Anspruch  1,  dadurch  ge- 
kennzeichnet, 
dalijeder  bewegliche  Kontakt  (17,  19)  einen  plat- 

50  tenartigen  kreisformigen  Abschnitt  (25),  der  urn 
den  Stift  (22)  in  einem  Gegenlager  (26),  das  in  ei- 
ner  Flache  der  Trommel  (21)  gebildet  ist,  ange- 
palit  ist  und  darin  durch  eine  Feder  (27)  gehalten 
ist,  und  einen  Armabschnitt  (28),  der  einstuckig 

55  mit  dem  kreisformigen  Abschnitt  gebildet  ist  und 
den  entsprechenden  beweglichen  Kontakt  tragt, 
einschlielit. 

4 
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3.  Ein  Schalter  gemali  Anspruch  1  oder  2,  dadurch 
gekennzeichnet, 
dali  er  ein  Anzeigergerat  (40)  umfalit,  urn  den  Be- 
triebszustand  des  Schalters  anzuzeigen,  und  der 
mit  einer  Stange  (39)  versehen  ist,  die  zwischen 
der  Trommel  (20)  und  dem  Kniehebelmechanis- 
mus  (16)  gelagert  ist  und  sich  zu  der  Taste  (3)  er- 
streckt,  wobei  an  dem  Ende  der  Stange  eine  klei- 
ne  Anzeigerplatte  (42)  in  zwei  Farben  befestigt 
ist,  die  durch  ein  Fenster  (41)  gesehen  werden 
kann,  das  an  der  Vorderseite  des  Schaltergehau- 
ses  vorgesehen  ist. 

Revendications 

1.  Disjoncteur  magneto-thermique  automatique  (1) 
ayant  une  capacite  de  coupure  elevee  et  d'un 
type  qui  comprend  une  manette  (3)  de  comman- 
de,  un  mecanisme  (16)  de  basculement  associe 
a  la  manette,  au  moins  un  contact  (19)  mobile 
supporte  par  un  bras  (28)  actionne  par  ledit  me- 
canisme  pour  basculer  vers  et  s'ecarter  d'un 
contact  (1  8)  fixe  faisant  face  a  une  chambre  (30) 
de  desionisation  et  une  cellule  (29)  respective,  un 
solenoTde  (9)  de  protection  amperometrique  dont 
I'armature  (12)  mobile  est  agencee  de  facon  a 
agir  sur  ledit  mecanisme,  un  percuteur  (32)  bas- 
culant  dont  une  partie  laterale  se  trouve  sur  la  tra- 
jectoire  de  mouvement  d'une  cosse  (35)  sur  ladi- 
te  armature  et  dont  une  autre  partie  laterale  est 
disposee  de  facon  a  buter  sur  ledit  bras  (28)  de 
contact  mobile,  afin  d'accelerer  le  mouvement 
d'ouverture  du  contact  lors  d'un  actionnement 
automatique, 

caracterise  en  ce  qu'il  comprend  une  paire 
de  contacts  (17,  19)  mobiles  dans  une  configura- 
tion  monopolaire  ayant  un  neutre,  qui  sont  mon- 
tes  sur  un  ensemble  (20)  de  support  de  contacts 
constitue  d'un  tambour  (21)  monte  sur  un  axe 
(22)  et  connecte  a  sa  peripheric  a  une  extremite 
dudit  mecanisme  (16)  de  basculement,  lesdits 
contacts  (17,19)  mobiles  ayant  leurs  bras  (28)  de 
support  faisant  saillie  sur  des  cotes  diametrale- 
ment  opposes  dudit  tambour  (20),  et  en  ce  que  le- 
dit  percuteur  (32)  basculant  est  forme  et  concu 
pour  tourner  autour  dudit  axe  (22)  et  presents 
deux  extremites  (31,  33)  opposees  mobiles  au- 
tour  du  tambour  (21),  chacune  situee  a  proximite 
de  I'un  respectif  des  bras  (28)  de  contacts  mobi- 
les,  ladite  partie  laterale  etant  une  partie  laterale 
de  I'une  desdites  extremites  (31  ,  33)  opposees  et 
I'autre  desdites  parties  laterales  etant  une  partie 
laterale  de  chacune  desdites  extremites  (31,  33) 
opposees. 

2.  Disjoncteur  selon  la  revendication  1  ,  caracterise 
en  ce  que  chaque  contact  (17,  19)  mobile 

comporte  une  partie  (25)  annulaire  en  forme  de 
feuille  ajustee  autour  dud  it  axe  (22)  dans  un  siege 
(26)  de  reception  forme  dans  une  face  du  tam- 
bour  (21  )  et  y  etant  maintenue  par  un  ressort  (27) 

5  et  une  partie  (28)  de  bras  formee  solidaire  de  la- 
dite  partie  annulaire  et  supportant  le  contact  mo- 
bile  correspondant. 

3.  Disjoncteur  selon  la  revendication  1  ou  2,  carac- 
10  terise  en  ce  qu'il  comporte  un  dispositif  (40)  indi- 

cates  pour  indiquer  I'etat  de  fonctionnement  du- 
dit  disjoncteur  et  etant  muni  d'une  tige  (39)  mon- 
tee  entre  ledit  tambour  (20)  et  le  mecanisme  (16) 
de  basculement  et  se  prolongeant  jusqu'a  ladite 

15  manette  (3),  une  plaquette  (42)  indicatrice  bico- 
lore  etant  f  ixee  a  I'extremite  de  ladite  tige,  celle- 
ci  pouvant  etre  vue  a  travers  une  fenetre  (41)  dis- 
posee  sur  la  face  avant  du  boitier  du  disjoncteur. 
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