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Description 

The  present  invention  relates  to  an  apparatus 
for  electrically  operating  a  circuit  breaker  in  which 
a  spring  is  compressed  by  means  of  an  electric 
motor  to  store  mechanical  energy  and  then  the 
mechanical  energy  is  discharged  to  throw  the  cir- 
cuit  breaker. 

Such  a  conventional  apparatus  for  electrically 
operating  a  circuit  breaker  will  be  described  with 
reference  to  Fig.  13  to  Fig.  16.  Fig.  13  is  a  side 
view  of  the  apparatus  in  which  the  spring  has  fully 
discharged  mechanical  energy  thereof;  Fig.  14  is  a 
cross  sectional  side  view  of  the  apparatus  in  which 
the  spring  is  being  compressed;  Fig.  15  is  a  cross 
sectional  side  view  of  the  apparatus  in  which  the 
spring  has  been  fully  compressed;  and  Fig.  16  is  a 
general  top  view  of  Fig.  15. 

Referring  to  the  diagrams,  a  frame  3  of  a  prior 
art  apparatus  is  secured  to  the  front  portion  of  a 
circuit  breaker  1  .  An  electric  motor  4  is  secured  on 
the  frame  3  and  the  rotation  of  the  motor  4  is 
transmitted  to  a  main  shaft  6  which  drives  a  ratchet 
gear  5  via  a  reduction  gear  8.  The  main  shaft  6  is 
connected  to  the  motor  via  a  one  way  clutch  7.  The 
ratchet  gear  5  is  provided  with  a  cam  11,  which 
rotates  together  with  the  ratchet  5  in  a  unitary 
motion.  The  cam  11  engages  with  a  roller  17  which 
is  journaled  for  free  rotation  on  a  side  wall  12b  of  a 
slider  12  for  causing  the  slider  12  to  slide  on  a 
guide  rod  14  which  is  secured  to  the  frame  3.  The 
guide  rod  14  extends  through  a  rod  insertion  hole 
15  provided  on  a  front  wall  12a  of  the  slider  12. 

Thus  the  slider  12  is  guided  by  the  guide  rod 
14  to  slide  thereon.  A  spring  16  is  attached  to  the 
guide  rod  14.  The  slider  12  is  provided  with  two 
handle  drive  pins  13a  and  13b  to  drive  a  handle  2 
of  the  circuit  breaker  1  therebetween,  the  drive  pin 
13a  for  throwing  the  handle  2  into  ON  position  and 
the  drive  pin  13b  for  throwing  the  handle  2  into 
OFF  position.  When  an  OFF  signal  is  supplied,  the 
motor  4  drives  the  main  shaft  6  in  rotation  via  the 
ruduction  gear  8  and  the  one  way  clutch  7,  thereby 
causing  the  ratchet  gear  5  to  rotate  in  a  direction  of 
an  arrow  A  in  Fig.  13.  The  cam  11  also  rotates  with 
the  ratchet  gear  5  in  the  direction  A,  then  becomes 
in  contact  engagement  with  the  roller  17  for  caus- 
ing  the  slider  12  to  slide  in  a  direction  of  an  arrow 
B.  At  this  time  the  slider  12  compresses  the  spring 
16  as  shown  in  Fig.  14,  while  also  throwing  the 
handle  2  into  OFF-position  of  the  circuit  breaker  1 
by  means  of  the  handle  drive  pin  13b.  A  stop  lever 
19  is  swingably  mounted  on  the  side  wall  12b  of 
the  slider  12.  The  side  wall  12b  is  provided  with  a 
guide  and  stopper  pin  23  to  engage  with  an  elon- 
gate  hole  of  the  stop  lever  19.  The  stop  lever  19  is 
urged  against  the  side  wall  12b  by  means  of  a  twist 
spring  20.  The  stopper  pin  21  of  the  cam  11 

engages  with  a  bent  portion  of  the  stop  lever  19  for 
causing  the  stop  lever  19  to  swing  against  the  twist 
spring  20.  Moving  in  the  direction  B,  the  slider  12 
approaches  a  position  where  the  circuit  breaker  1 

5  becomes  ON,  and  then  the  stop  lever  19  engages 
with  an  actuating  lever  of  a  limit  switch  18.  When 
the  ratchet  gear  5  further  rotates,  the  cam  11 
causes  the  stop  lever  19  to  swing  in  a  direction  of 
an  arrow  C  against  the  twist  spring  20.  In  this 

io  manner,  the  stop  lever  19  actuates  the  limit  switch 
18  to  stop  the  motor  4.  The  stopper  pin  23  termi- 
nates  swinging  motion  of  the  stop  lever  19  in  a 
condition  shown  in  Fig.  15.  Thus  overrun  of  the 
cam  11  is  prevented.  The  slider  12  is  held  by  a 

75  latch  mechanism  22  at  a  position  shown  in  Fig.  15. 
The  latch  mechanism  22  is  to  hold  both  the  slider 
12  and  the  spring  16  at  a  position  at  which  the 
spring  16  remains  fully  compressed,  and  is  formed 
by  a  link  22a  of  the  slider  12  and  a  latch  (not 

20  shown)  of  the  frame  3.  Additionally  the  ratchet  gear 
5  is  provided  with  a  fixed  pawl  to  prevent  reverse 
rotation  thereof. 

In  Fig.  16,  operating  a  manual  opration  handle 
9  in  a  pumping  fashion  permits  rotation  of  the 

25  ratchet  5  in  the  direction  A  in  Fig.  13  thus  the  off- 
operation  of  the  circuit  breaker  can  also  be  effected 
in  a  manner  similar  to  the  case  operated  by  the 
motor  4.  In  the  manual  mode,  the  motor  4  is 
disconnected  with  the  aid  of  the  one  way  clutch  7. 

30  The  ON-operation  of  this  conventional  appara- 
tus  to  make  the  circuit  breaker  ON  will  now  be 
described  with  reference  to  Fig.  15  which  shows 
OFF  state  of  the  circuit  breaker  1  .  When  the  latch 
22  is  actuated  upon  ON  signal,  the  slider  12  is  set 

35  free  from  being  latched  and  the  stored  mechanical 
energy  of  the  compressed  spring  16  is  released. 
The  slider  is  then  pushed  out  to  slide  in  a  direction 
of  an  arrow  D  while  at  the  same  time  the  stop  lever 
19  moves  in  the  direction  D,  during  which  the  slider 

40  12  switches  the  handle  2  to  ON  position  by  means 
of  the  handle  drive  pins  13a  as  shown  in  Fig.  13. 

The  aforementioned  apparatus  for  electrically 
operating  a  circuit  breaker  is  not  provided  with  a 
trip-indicating  mechanism,  which  indicates  the  trip 

45  state  of  the  circuit  breaker  whenever  the  circuit 
breaker  has  tripped.  The  apparatus  merely  shows 
that  the  circuit  breaker  is  in  the  OFF  state.  Thus, 
there  are  chances  that  the  user  operates  the  han- 
dle  of  the  circuit  breaker  without  being  aware  of  the 

50  trip  state.  This  may  be  dangerous. 
The  present  invention  was  made  to  solve  the 

problems  described  above.  An  object  of  the  inven- 
tion  is  to  provide  a  reliable  apparatus  for  elec- 
trically  operating  a  circuit  breaker  in  which  a  trip 

55  display  mechanism  is  provided  to  eliminate  chance 
of  misoperation  of  the  apparatus  by  an  operator. 

This  object  is  met  by  the  invention  as  set  out 
in  claim  1  . 

2 
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The  foregoing  objects  and  advantages  will  be 
better  understood  from  the  following  description 
with  reference  to  the  accompanying  drawings,  in 
which: 

Fig.  1  is  a  top  view  depicting  the  inside  of  an 
apparatus  according  to  the  invention; 
Fig.  2  is  a  cross  sectional  view  taken  along  the 
line  ll-ll  of  Fig.  1; 
Fig.  3  is  a  cross  sectional  view  in  part  taken 
along  the  line  Ill-Ill  of  Fig.  1; 
Fig.  4  is  a  diagram  similar  to  Fig.  3  for  illustrat- 
ing  a  structural  cooperation  of  the  apparatus 
according  to  the  invention  while  a  spring  is 
being  compressed; 
Fig.  5  is  a  diagram  for  illustrating  the  spring 
when  it  has  been  fully  compressed; 
Fig.  6  is  a  diagram  similar  to  Fig.  5  for  illustrat- 
ing  structural  cooperation  of  the  apparatus  ac- 
cording  to  the  invention  when  the  spring  has 
been  compressed  fully; 
Fig.  7  is  a  detailed  partial  top  view  of  Fig.  1  for 
showing  the  ON  state  of  the  circuit  breaker; 
Fig.  8  is  a  cross  sectional  side  view  of  Fig.  7; 
Fig.  9  is  a  diagram  similar  to  Fig.  7  for  showing 
the  OFF  state  of  the  circuit  breaker; 
Fig.  10  is  a  cross  sectional  side  view  of  Fig.  9; 
Fig.  11  is  a  diagram  similar  to  Fig.  7  for  showing 
the  trip  condition  of  the  circuit  breaker; 
Fig.  12  is  a  cross  sectional  side  view  of  Fig.  11. 
Fig.  13  is  a  cross  sectional  side  view  for  show- 
ing  the  spring  of  the  conventional  apparatus 
which  has  discharged  fully  the  stored  mechani- 
cal  energy; 
Fig.  14  is  a  cross  sectional  side  view  for  show- 
ing  the  spring  which  is  being  compressed; 
Fig.  15  is  a  cross  sectional  side  view  for  show- 
ing  the  spring  which  has  been  fully  compressed; 
Fig.  16  is  a  general  top  view  of  Fig.  15;  and 
Fig.  17a  shows  a  latch  mechanism  in  OFF  state 
of  the  circuit,  and  Fig.  17b  shows  a  latch 
mechanism  in  ON  state  of  the  breaker. 

Elements  similar  to  the  conventional  apparatus 
have  been  given  same  reference  numerals  through- 
out  the  drawings. 

A  ratchet  gear  5  is  rotatably  supported  on  a 
frame  3,  and  is  driven  in  intermittent  rotation  by  an 
electrically  powered  pawl  25,  which  is  connected  to 
an  electric  motor  4  through  a  reduction  gear  8.  The 
tip  end  of  the  electrically  powered  paw  25  engages 
with  the  gear  5  while  the  other  end  of  the  paw  25 
performs  an  eccentric  motion  about  an  eccentric 
shaft  25a.  The  ratchet  gear  5  is  provided  with  a 
cam  1  1  with  which  the  ratchet  5  rotates  in  a  unitary 
motion.  The  cam  11  engages  with  a  roller  17  which 
is  mounted  for  free  rotation  on  a  side  wall  12b  of 
the  slider  12.  The  cam  pushes  the  slider  12  via  the 
roller  17  for  causing  the  slider  12  to  slide  on  a 
guide  bar  14  when  the  ratchet  rotates.  The  guide 

bar  14  is  secured  at  both  ends  thereof  to  the  frame 
3  and  is  provided  with  a  spring  16  thereon. 

The  slider  12  is  provided  with  two  handle  drive 
pins  13a,  13b  which  engage  a  handle  2  of  a  circuit 

5  breaker  1  to  throw  the  circuit  breaker  1  into  ON  or 
OFF  state  thereof.  A  latch  mechanism  22  including 
a  latch  22b  is  to  maintain  the  slider  12  at  a  position 
where  the  breaker  is  in  OFF  state,  and  is  operated 
by  a  solenoid  coil  32.  The  slider  12  is  provided 

io  with  an  insertion  hole  12c  at  a  rear  side  wall  35 
through  which  a  guide  rod  34  extends.  The  guide 
rod  34  is  supported  at  one  end  thereof  by  the 
frame  3  and  serves  to  guide  the  slider  12.  A 
protruding  strip  39  is  provided  on  the  slider  12  and 

is  engages  with  or  disengages  from  a  lower  portion 
37b  of  an  ON/OFF  display  plate  37  to  selectively 
display  "ON"  or  "OFF".  The  ON/OFF  display  plate 
37  is  swingably  supported  on  the  frame  3  by 
means  of  a  pin  38,  and  has  a  display  portion  37a 

20  indicative  of  "ON"  and  "OFF"  at  a  top  end  thereof, 
which  can  be  seen  through  a  display  window  36. 
The  ON/OFF  display  plate  37  is  limited  in  its  piv- 
otal  motion  by  a  stopper  40.  A  stopper  pin  21  is 
provided  on  the  cam  11.  When  the  ratchet  gear  5 

25  is  driven  in  rotation,  the  stopper  pin  21  engages 
with  a  stop  lever  19  which  is  pivotally  mounted  on 
the  side  wall  12b  of  the  slider  12,  thereby  the  stop 
lever  19  swinging  about  a  pivot  thereof.  A  twist 
spring  20  is  to  urge  the  stop  lever  19  against  the 

30  side  wall  12b.  A  limit  switch  18  is  provided  on  the 
frame  3  to  switch  on  or  off  the  electric  circuit  of  the 
motor  4. 

A  trip  detecting  plate  41  is  pivotally  supported 
by  a  pin  42  on  the  slider  12  near  the  ON  handle- 

35  drive-pin  13a.  The  handle  2  urges  one  end  41a  of 
the  trip  detecting  plate  41  against  a  twist  spring  43 
during  the  trip  of  the  breaker.  A  trip  display  plate 
44  is  swingably  supported  on  the  frame  3  by 
means  of  the  pin  38,  a  display  portion  44a  of  which 

40  takes  a  position  between  the  display  37a  of  the 
ON/OFF  display  plate  37  and  the  display  window 
36  during  trip  of  the  circuit  breaker,  and  a  lower 
portion  44b  of  which  engages  with  the  other  end 
41b  of  the  trip  detecting  plate  41.  The  trip  display 

45  plate  44  is  limited  in  its  pivotal  motion  by  a  stopper 
45  mounted  on  the  frame  3.  A  tension  spring  46  is 
provided  between  the  trip  display  plate  44  and  the 
ON/OFF  display  plate  37,  and  urges  the  trip  dis- 
play  plate  44  against  the  stopper  45  and  the 

50  ON/OFF  display  plate  37  against  the  stopper  40. 
A  first  release  plate  26  is  pivotally  supported 

on  the  frame  3  by  means  of  a  first  pivot  pin  27.  A 
release  pin  28  is  provided  on  the  first  release  plate 
26  to  engage  with  the  limit  switch  18  as  well  as  the 

55  stop  lever  19  when  the  cam  11  rotates.  A  release 
strip  29  is  formed  integrally  with  the  first  release 
plate  26  and  engages  with  a  manual  pawl  10  for 
causing  the  manual  pawl  10  to  disengage  from  the 

3 
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ratchet  gear  5  when  the  cam  11  rotates  to  a 
predetermined  position. 

A  pin  26a  of  the  first  release  plate  26  engages 
with  an  elongate  hole  30a  provided  on  one  end  of  a 
second  release  plate  30  which  is  swingably  sup- 
ported  on  the  frame  3  by  means  of  a  pivot  pin  31  . 
The  other  end  of  the  second  release  plate  30 
engages  with  the  electrically  powered  paw  25  for 
causing  the  paw  25  to  disengage  from  the  ratchet 
gear  5  when  the  cam  11  rotates  to  the  predeter- 
mined  position. 

The  operation  of  the  preferred  embodiment  will 
now  be  described  as  follows. 

Fig.  1  to  Fig.  3  show  the  mechanical  relation  of 
the  apparatus  in  the  ON  state  of  the  circuit  breaker 
1.  As  apparatus  from  Fig.  8,  there  is  a  clearance  a 
between  the  handle  2  and  the  ON  handle-drive-pin 
13a,  and  the  protruding  strip  39  is  not  in  engage- 
ment  with  the  lower  portion  37b  of  the  ON/OFF 
display  plate  37.  Thus  the  ON/OFF  diaplay  plate  37 
and  the  trip  display  plate  44  are  urged  against  the 
stoppers  40  and  45,  respectively,  by  the  tension 
spring  46  so  that  the  indication,  "ON",  appears  on 
the  display  window  36.  The  electric  motor  rotates 
upon  ON  signal  for  causing  the  electrically  power- 
ed  pawl  25  to  perform  an  eccentric  motion  about 
the  eccentric  shaft  25a,  which  in  turn  drives  the 
ratchet  gear  5  in  intermittent  rotation  in  a  direction 
A.  The  cam  11  rotates  with  the  ratchet  in  the 
direction  A  to  engage  with  the  roller  17,  thereby 
causing  the  slider  12  to  slide  in  a  direction  B. 
During  which  the  slider  12  compresses  the  spring 
16  to  store  mechanical  energy  in  the  spring  16 
while  also  throwing  the  handle  into  OFF  position  by 
means  of  the  OFF-drive-pin  13b.  Then  the  stopper 
pin  21  of  the  cam  11  engages  with  the  stop  lever 
19  for  causing  the  stop  lever  19  to  swing  to  a 
position  shown  in  Fig.  5.  The  stop  lever  19  then 
engages  with  the  release  pin  28  which  actuates  the 
limit  switch  18  to  stop  the  electric  motor  4,  while  at 
the  same  time  the  first  release  plate  26  pivots  due 
to  pivotal  motion  of  the  release  pin  28  and  causes 
the  second  release  plate  30  to  swing  clockwise. 
Thus  the  second  release  plate  30  causes  the  elec- 
trically  powered  pawl  25  to  move  out  of  mesh 
engagement  with  the  ratchet  5  while  at  the  same 
time  the  release  strip  29  causes  the  manual  pawl 
10  to  move  out  of  engagement  with  the  ratchet  5. 
The  spring  16  being  compressed  fully  as  shown  in 
Figs.  5  and  6,  the  circuit  breaker  1  becomes  OFF. 
With  this  OFF  state,  the  protruding  strip  39  en- 
gages  with  the  lower  portion  37a  of  the  ON/OFF 
display  plate  37  for  causing  the  ON/OFF  display 
plate  37  to  swing  counterclockwise  against  the  ten- 
sion  spring  46. 

In  this  manner,  the  limit  switch  18  switches  off 
the  electric  circuit  of  the  motor  4  when  the  cam  1  1 
rotates  to  the  predetermined  position  while  the 

electrically  powered  pawl  25  is  set  free  from  me- 
chanical  engagement  with  ratchet  5,  thus  the  over- 
run  of  the  cam  11  due  to  inertial  energy  of  the 
electric  motor  4  can  be  prevented.  In  Fig.  5  and 

5  Fig.  6  where  the  spring  16  is  in  fully  compressed 
condition,  the  manual  pawl  10  is  also  out  of  me- 
chanical  engagement  with  the  ratchet  5;  therefore 
an  operator  can  "feel"  the  compressed  condition  of 
the  spring  because  a  manual  operating  lever  33 

io  exhibits  no  mechanical  resistance,  thus  confirming 
that  the  spring  is  certainly  biased. 

The  slider  12  being  latched  by  a  latch  mecha- 
nism  22,  the  mechanical  energy  of  the  spring  16  is 
stored  as  shown  in  Figs.  5  and  6.  The  latch  mecha- 

15  nism  22  is  to  maintain  both  the  slider  12  and  the 
spring  16  at  a  position  at  which  the  spring  16  is 
urged  fully  and  is  formed  of  a  link  22a  of  the  slider 
12  and  a  latch  22b  on  the  frame  3  as  shown  in  Fig. 
17a  and  Fig.  17b.  Fig.  17a  shows  the  latch  mecha- 

20  nism  22  when  the  circuit  breaker  1  is  in  OFF  state. 
The  ON-operation  of  the  circuit  breaker  1  will 

now  be  described  with  reference  to  Figs.  5  and  6. 
The  circuit  breaker  1  is  in  the  OFF  state  in 

Figs.  5  and  6.  When  the  solenoid  32  is  energized 
25  upon  an  ON  signal  to  kick  the  latch  22b  in  a 

direction  of  K,  the  latch  22b  rotates  momentarily 
about  pin  54,  which  supports  the  latch  22b  rotatab- 
ly  on  the  frame  3  in  a  direction  of  E,  thereby 
disabling  the  latching.  Fig.  17b  shows  the  latch 

30  mechanism  22  when  the  circuit  breaker  1  is  in  ON 
state.  Since  the  latch  mechanism  22  sets  the  slider 
12  free,  the  spring  16  discharges  the  stored  me- 
chanical  energy  thereof.  Thus  the  slider  12  slides 
in  a  direction  D  in  Fig.  5  while  the  stop  lever  19 

35  also  moves  in  the  direction  D,  during  which  move- 
ment  the  slider  12  throws  the  handle  2  of  the 
circuit  breaker  into  ON  position  by  means  of  the 
ON-handle-drive-pin  13a  as  shown  in  Fig.  2.  When 
the  stop  lever  19  moves  in  the  direction  D,  the 

40  release  pin  28  becomes  out  of  engagement  with 
the  stop  lever  19,  thereby  allowing  the  first  release 
plate  26,  the  release  strip  29,  and  the  second 
release  plate  30  to  return  to  their  initial  positions  as 
shown  in  Fig.  3,  for  example.  Thus  the  electrically 

45  powered  pawl  25  and  the  manual  pawl  10  move 
into  mesh  engagement  with  the  ratchet  gear  5 
again  as  shown  in  Fig.  3  while  at  the  same  time  the 
limit  switch  18  is  switched  back  to  its  initial  state. 

The  trip  display  function  of  the  invention  will 
50  now  be  described  as  follows.  With  the  ON  state  as 

shown  in  Fig.  1  to  Fig.  3,  Fig.  7,  and  Fig.  8,  when 
the  circuit  breaker  1  trips,  then  the  handle  2  travels 
the  clearance  a  toward  the  ON-handle-drive-pin 
13a.  Thus  the  trip  detecting  plate  41  in  contact  with 

55  the  handle  2  is  caused  to  swing  clockwise  against 
the  twist  spring  43  by  the  motion  of  the  handle  2, 
the  other  end  41b  of  the  trip  detecting  plate  41 
thereby  causing  the  trip  display  plate  44  to  swing 

4 
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clockwise  about  the  pin  38.  Consequently  the  dis- 
play  44a  of  the  trip  display  plate  44  takes  up  a 
position  above  the  "ON"  of  the  display  37a  of  the 
ON/OFF  display  37  to  display  "TRIP"  on  the  dis- 
play  window  36. 

When  the  operator  operates  the  apparatus  to 
reset,  the  slider  12  and  the  trip  detecting  plate  41 
mounted  rotatably  on  the  slider  12  also  slide  in  the 
direction  B.  Thus  one  end  44b  of  the  trip  display 
plate  44  is  released  from  depressive  engagement 
with  one  end  41b  of  the  trip  detecting  plate  41  so 
that  the  trip  display  plate  44  swings  counterclock- 
wise  with  the  aid  of  the  spring  46  to  return  to  the 
initial  position  thereof.  Then  display  of  trip  con- 
dition  disappears.  Similarly,  one  end  41a  of  the  trip 
detecting  plate  41  is  also  released  from  depressive 
engagement  with  the  handle  2  so  that  the  the  trip 
detecting  plate  41  rotates  counterclockwise  with  the 
aid  of  the  spring  43  to  return  to  the  initial  position 
thereof.  The  slider  12  further  slides  for  depressing 
one  end  37b  of  the  ON/OFF  display  plate  37  at  the 
protruding  strip  39  to  drive  the  ON/OFF  display 
plate  37  in  counterclockwise  rotation.  Thereafter 
the  OFF-handle-drive  pin  13b  completes  the  reset 
operation  of  the  circuit  breaker  1  as  shown  in  Fig.  9 
and  Fig.  10. 

Combining  the  trip  detecting  plate  41  with  the 
trip  display  plate  44  can  amplify  a  small  clearance, 
a,  of  the  handle  2  to  produce  a  large  movement  of 
the  display  "TRIP",  which  permits  an  operator  to 
certainly  recognize  the  clear  trip  display,  thereby 
reducing  chances  of  misoperation  of  the  breaker 
handle. 

Claims 

1.  An  apparatus  for  electrically  operating  a  circuit 
breaker  comprising: 

a  frame  (3)  mounted  on  the  body  of  a 
circuit  breaker  (1); 

a  slider  (12)  provided  slidably  on  said 
frame  (3),  said  slider  (12)  being  engaged  with 
a  handle  (2)  of  the  circuit  breaker  (1)  for  throw- 
ing  the  circuit  breaker  into  OFF  state  thereof 
when  said  slider  (12)  slides  to  a  first  position, 
and  throwing  the  circuit  breaker  into  ON  state 
thereof  when  said  slider  (12)  slides  to  a  sec- 
ond  position;  characterised  by 

a  substantially  elongated  trip  display  plate 
(44)  having  an  indicia  (44a)  indicative  of  trip 
condition  of  the  circuit  breaker  (1); 

a  substantially  elongated  trip  detection 
plate  (41)  having  a  first  tip  end  (41a)  and  a 
second  tip  end  (41b)  and  being  supported  piv- 
otally  at  an  intermediate  point  (42)  thereof  on 
said  slider  (12),  said  trip  detection  plate  (41) 
being  engaged  at  said  first  tip  end  (41a)  there- 
of  with  said  handle  (2)  to  pivot  when  said 

handle  (2)  moves  from  said  ON  state  toward 
said  OFF  state  of  the  circuit  breaker  (1)  such 
that  said  trip  detection  plate  (41)  drives  at  said 
second  tip  end  (41b)  said  trip  display  plate 

5  (44)  to  show  said  indicia  (44a)  when  said  cir- 
cuit  breaker  (1)  trips. 

2.  The  apparatus  of  claim  1,  further  comprising: 
a  substantially  elongated  ON/OFF  display 

io  plate  (37)  having  an  indicia  (37a)  on  one  end 
thereof  for  displaying  ON  state  and  OFF  state 
of  the  breaker,  said  elongated  ON/OFF  display 
plate  (37)  being  swingably  supported  at  an 
intermediate  point  (38)  thereof  on  said  frame 

15  (3),  said  ON/OFF  display  plate  (37)  being  en- 
gaged  at  another  end  thereof  with  said  slider 
(12)  for  displaying  ON  state  of  the  breaker 
when  the  slider  (12)  moves  to  the  second 
position,  and  for  displaying  OFF  state  of  the 

20  breaker  when  said  slider  (12)  moves  to  the  first 
position;  and 

a  tension  spring  (46)  mounted  between 
said  ON/OFF  display  plate  (37)  and  said  trip 
display  plate  (44)  for  urging  one  toward  the 

25  other,  said  ON/OFF  display  plate  (37)  being 
driven  by  said  slider  (12)  to  swing  against  the 
force  of  said  tension  spring  (46)  to  display  said 
OFF  state  when  said  slider  (12)  moves  to  said 
first  position,  and  said  trip  display  plate  (44) 

30  being  driven  by  said  trip  detection  plate  (41)  to 
swing  against  the  force  of  said  tension  spring 
(46)  to  display  the  trip  condition  of  the  circuit 
breaker  (1)  when  the  circuit  breaker  trips. 

35  Patentanspruche 

1.  Vorrichtung  zum  elektrischen  Betrieb  eines  Un- 
terbrechers  mit: 

einem  am  Korper  eines  Unterbrechers  (1) 
40  angebrachten  Rahmen  (3); 

einem  verschieblich  am  Rahmen  (3)  ange- 
ordneten  Schieber  (12),  der  mit  einem  Griff  (2) 
des  Unterbrechers  (1)  im  Eingriff  steht,  urn  den 
Unterbrecher  in  den  ausgeschalteten  Zustand 

45  umzulegen,  wenn  sich  der  Schieber  (12)  in 
eine  erste  Position  verschiebt,  und  urn  den 
Unterbrecher  in  einen  angeschalteten  Zustand 
umzulegen,  wenn  sich  der  Schieber  (12)  in 
eine  zweite  Position  verschiebt;  gekennzeich- 

50  net  durch 
einer  im  wesentlichen  langliche  Auslo- 

sungsanzeigeplatte  (44)  mit  einem  Indikator 
(44a)  zur  Anzeige  des  ausgelosten  Zustandes 
des  Unterbrechers  (1); 

55  einer  im  wesentlichen  langliche  Auslo- 
sungserfassungsplatte  (41)  mit  einer  ersten 
Endspitze  (41a)  und  einer  zweiten  Endspitze 
(41b),  die  schwenkbar  an  einem  Zwischen- 
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punkt  (42)  derselben  am  Schieber  (12)  abge- 
stutzt  ist,  wobei  die  Auslosungserfassungsplat- 
te  (41)  an  der  ersten  Endspitze  (41a)  mit  dem 
Griff  (2)  im  Eingriff  steht,  urn  zu  verschwenken, 
wenn  der  Griff  (2)  aus  dem  angeschalteten 
Zustand  in  Richtung  des  ausgeschalteten  Zu- 
standes  des  Unterbrechers  (1)  derartig  bewegt 
wird,  dal3  die  Auslosungserfassungsplatte  (41) 
an  ihrer  zweiten  Endspitze  (41b)  die  Auslo- 
sungsanzeigeplatte  (44)  zur  Anzeige  des  Indi- 
kators  (44a)  antreibt,  wenn  der  Unterbrecher 
(1)  auslost. 

2.  Vorrichtung  nach  Anspruch  1,  ferner  umfas- 
send: 

eine  im  wesentlichen  langliche  AN/AUS- 
Anzeigeplatte  (37)  mit  einem  Indikator  (37a)  an 
einem  Ende  zur  Anzeige  des  angeschalteten 
und  des  ausgeschalteten  Zustandes  des  Unter- 
brechers,  wobei  die  langliche  AN/AUS-Anzei- 
geplatte  (37)  schwenkbar  an  einem  Zwischen- 
punkt  (38)  derselben  an  dem  Rahmen  (3)  ab- 
gestutzt  ist,  wobei  die  AN/AUS-Anzeigeplatte 
(37)  an  einem  anderen  Ende  mit  dem  Schieber 
(12)  zur  Anzeige  des  angeschalteten  Zustan- 
des  des  Unterbrechers  im  Eingriff  steht,  wenn 
sich  der  Schieber  (12)  in  die  zweite  Position 
bewegt,  und  zur  Anzeige  des  ausgeschalteten 
Zustandes  des  Unterbrechers,  wenn  sich  der 
Schieber  (12)  in  die  erste  Position  bewegt;  und 

eine  Spannfeder  (46),  die  zwischen  der 
AN/AUS-Anzeigeplatte  (37)  und  der  Auslosean- 
zeigeplatte  (44)  angeordnet  ist,  urn  diese  bei- 
den  gegeneinander  zu  beaufschlagen,  wobei 
die  AN/AUS-Anzeigeplatte  (37)  vom  Schieber 
(12)  bewegt  wird,  urn  gegen  die  Kraft  der 
Spannfeder  (46)  zur  Anzeige  des  ausgeschal- 
teten  Zustands  zu  verschwenken,  wenn  sich 
der  Schieber  (12)  in  die  erste  Position  bewegt, 
und  die  Ausloseanzeigeplatte  (44)  von  der 
Ausloseerfassungsplatte  (41)  bewegt  wird,  urn 
gegen  die  Kraft  der  Spannfeder  (46)  zur  Anzei- 
ge  des  ausgelosten  Zustandes  des  Unterbre- 
chers  (1)  zu  verschwenken,  wenn  der  Unter- 
brecher  auslost. 

Revendicatlons 

1.  Appareil  pour  actionner  electriquement  un  dis- 
joncteur,  comprenant  : 

-  un  cadre  (3)  monte  sur  le  corps  d'un 
disjoncteur  (1); 

-  un  coulisseau  (12)  monte  coulissant  sur 
ledit  cadre  (3),  ledit  coulisseau  (12)  etant 
en  engagement  avec  une  manette  (2)  du 
disjoncteur  (1)  afin  de  repousser  le  dis- 
joncteur  dans  son  etat  "HORS  SERVI- 
CE"  lorsque  ledit  coulisseau  (12)  coulis- 

se  jusqu'a  une  premiere  position,  et  pour 
repousser  le  disjoncteur  dans  son  etat 
"EN  SERVICE"  lorsque  ledit  coulisseau 
(12)  coulisse  jusqu'a  une  seconde  posi- 

5  tion; 
caracterise  en  ce  qu'il  comprend  : 

-  une  plaque  d'affichage  de  disjonction 
(44)  sensiblement  allongee  et  presentant 
un  indice  (44a)  indiquant  la  condition  dis- 

io  jonctee  du  disjoncteur  (1); 
-  une  plaque  de  detection  de  disjonction 

(41)  sensiblement  allongee  et  possedant 
une  premiere  extremite  (41a)  et  une  se- 
conde  extremite  (41  b),  et  etant  supportee 

is  en  pivotement  a  un  point  intermediate 
(42)  sur  ledit  coulisseau  (12),  ladite  pla- 
que  de  detection  de  disjonction  (41) 
etant  engagee  par  sa  premiere  extremite 
(41a)  contre  ladite  manette  (2)  afin  de 

20  pivoter  lorsque  ladite  manette  (2)  se  de- 
place  depuis  ledit  etat  "EN  SERVICE" 
vers  ledit  etat  "HORS  SERVICE"  du  dis- 
joncteur  (1),  de  telle  maniere  que  ladite 
plaque  de  detection  de  disjonction  (41) 

25  entraTne  au  niveau  de  ladite  seconde  ex- 
tremite  (41  b)  ladite  plaque  d'affichage  de 
disjonction  (44)  afin  de  montrer  ledit  indi- 
ce  (44a)  lorsque  ledit  disjoncteur  (1)  dis- 
joncte. 

30 
2.  Appareil  selon  la  revendication  1,  comprenant 

en  outre  : 
-  une  plaque  d'affichage  "EN  SERVI- 

CE/HORS  SERVICE"  (37)  sensiblement 
35  allongee  et  presentant  un  indice  (37a)  a 

une  de  ses  extremites  afin  d'afficher 
I'etat  "EN  SERVICE"  et  I'etat  "HORS 
SERVICE"  du  disjoncteur,  ladite  plaque 
d'affichage  allongee  (37)  etant  supportee 

40  en  basculement  en  un  point  intermediate 
(38)  de  celle-ci  sur  ledit  cadre  (3),  ladite 
plaque  d'affichage  (37)  etant  en  engage- 
ment  a  une  autre  extremite  de  celle-ci 
avec  ledit  coulisseau  (12)  afin  d'afficher 

45  I'etat  "EN  SERVICE"  du  disjoncteur  lors- 
que  le  coulisseau  (12)  se  deplace  vers  la 
seconde  position,  et  pour  afficher  I'etat 
"HORS  SERVICE"  du  disjoncteur  lors- 
que  ledit  coulisseau  (12)  se  deplace  jus- 

50  qu'a  la  premiere  position;  et 
-  un  ressort  de  tension  (46)  monte  entre 

ladite  plaque  d'affichage  "EN  SERVI- 
CE/HORS  SERVICE"  (37)  et  ladite  pla- 
que  d'affichage  de  disjonction  (44)  afin 

55  de  repousser  I'une  en  direction  de  I'au- 
tre,  ladite  plaque  d'affichage  "EN  SERVI- 
CE/HORS  SERVICE"  (37)  etant  entraTnee 
par  ledit  coulisseau  (12)  afin  de  basculer 
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a  I'encontre  de  la  force  dudit  ressort  de 
tension  (46)  pour  afficher  ledit  etat 
"HORS  SERVICE"  lorsque  ledit  coulis- 
seau  (12)  se  deplace  jusqu'a  ladite  pre- 
miere  position,  et  ladite  plaque  d'afficha-  5 
ge  de  disjonction  (44)  etant  entraTnee  par 
ladite  plaque  de  detection  de  disjonction 
(41)  afin  de  basculer  a  I'encontre  de  la 
force  dudit  ressort  de  tension  (46)  pour 
afficher  la  condition  disjonctee  du  dis-  10 
joncteur  (1)  lorsque  le  disjoncteur  dis- 
joncte. 
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