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©  Circuit  breaker  equipped  with  a  lock. 

©  A  circuit  breaker  equipped  with  a  key-operated 
lock  11  has  a  movable  element  20  on  which  is 
secured  a  moving  contact  20a.  The  movable  ele- 
ment  20  is  directly  pivoted  on  a  crossbar  21  by  a  pin 
22.  The  crossbar  21  is  made  of  a  molded  thermoset- 
ting  resin  and  has  an  engaging  portion  21c  in  the 
form  of  a  protruding  arm  integrally  formed  thereon. 
The  engaging  portion  21c  engages  with  a  movable 
portion  11c  of  a  lock  11.  The  engagement  between 

^ t h e   engaging  portion  21c  of  the  crossbar  21  and  the 
^   movable  portion  1  1  c  of  the  lock  prevents  the  move- 
rs  ment  of  the  crossbar  21  and  locks  the  circuit  break- 
CMfir. 
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CIRCUIT  BREAKER  EQUIPPED  WITH  A  LOCK 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  to  a  circuit  breaker  which 
is  equipped  with  a  lock  for  locking  the  circuit 
breaker  in  an  open  or  closed  state. 

A  conventional  circuit  breaker  of  the  type  to 
which  the  present  invention  relates  is  illustrated  in 
Rgures  1  and  2  of  the  accompanying  drawings, 
which  are  respectively  a  vertical  cross-sectional 
view  and  a  phantom  perspective  view  of  the  essen- 
tial  portions  of  a  circuit  breaker  disclosed  in  Japa- 
nese  Laid-Open  Utility  Model  Application  No.  56- 
1063.  As  shown  in  Figure  1,  the  moving  portions  of 
the  circuit  breaker  are  contained  within  a  housing  1 
which  comprises  a  base  1a  and  a  cover  1b.  A 
stator  2  having  a  fixed  contact  2  mounted  thereon 
is  secured  to  the  base  1a.  A  movable  element  3 
having  a  moving  contact  3a  mounted  on  one  end 
thereof  is  supported  by  a  contact  arm  4  which  is 
secured  to  a  rotating  crossbar  5.  The  movable 
element  3  is  pivotably  mounted  on  a  pin  6  which 
passes  through  holes  formed  in  two  sides  plates  4a 
of  the  contact  arm  4  which  are  located  on  either 
side  of  the  movable  element  3.  The  other  end  of 
the  movable  element  3  is  elastically  supported  by  a 
"spring  7  which  is  connected  to  the  end  of  the 
contact  arm  4.  A  C-shaped  support  member  8  is 
secured  to  the  upper  surface  of  the  contact  arm  4 
by  screws  9.  The  support  member  8  supports  an 
electrically-insulating  rod  10  which  extends  per- 
pendicularly  upwards  from  the  support  member  8 
and  is  secured  thereto  by  a  screw  9.  A  cylinder 
lock  1  1  for  locking  the  circuit  breaker  is  secured  to 
the  cover  1b  of  the  housing  11.  The  lock  11  has  a 
movable  portion  comprising  a  plate  11a  which  is 
secured  to  the  cylinder  of  the  lock  1  1  by  a  screw  9. 
The  plate  11a  can  be  rotated  about  the  axis  of  the 
lock  11  so  as  to  engage  with  the  electrically-in- 
sulating  rod  10  by  turning  a  key  12  in  the  lock  11. 
For  simplicity,  the  operating  and  trip  mechanisms 
of  the  circuit  breaker  have  been  omitted  from  the 
drawings. 

Figures  1  and  2  show  the  circuit  breaker  in  an 
off  state  in  which  the  contacts  2a  and  3a  are  open. 
The  plate  1  1  a  of  the  lock  1  1  is  positioned  in  the 
path  of  movement  of  the  electrically-insulating  rod 
10.  Accordingly,  the  circuit  breaker  is  prevented 
from  operating  and  is  locked  in  the  off  state.  If  the 
key  12  is  rotated  90  degrees  in  the  lock  11  in  the 
direction  shown  by  the  arrow  13  in  Figure  2,  the 
plate  11a  will  pivot  to  the  position  shown  by  the 
dashed  lines  11a'  in  the  figures,  out  of  the  path  of 
movement  of  the  electrically-insulating  rod  10.  In 

this  state,  the  crossbar  5  is  free  to  pivot,  the  rod  10 
can  swing  to  the  position  shown  by  the  dashed 
lines  10',  and  the  circuit  breaker  can  perform  its 
normal  switching  operation. 

5  In  this  type  of  conventional  circuit  breaker,  the 
support  member  8,  the  electrically-insulating  rod 
10,  and  the  contact  arm  4  are  secured  -to  one 
another  by  screws  9.  Therefore,  during  manufac- 
ture,  it  is  necessary  to  cut  screw  holes  in  these 

70  parts  and  to  install  the  corresponding  screws,  pro- 
cesses  which  are  troublesome  and  increase  manu- 
facturing  costs. 

75  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  circuit  breaker  equipped  with  a  lock  which 
requires  fewer  parts  than  a  conventional  circuit 

20  breaker. 
It  is  another  object  of  the  present  invention  to 

provide  a  circuit  breaker  equipped  with  a  lock 
which  can  be  more  easily  and  cheaply  manufac- 
tured  than  a  conventional  circuit  breaker. 

25  In  a  circuit  breaker  according  to  the  present 
invention,  a  movable  element  on  which  a  moving 
contact  is  secured  is  directly  pivoted  on  a  crossbar, 
making  a  contact  arm  unnecessary.  The  crossbar 
has  an  engaging  portion  in  the  form  of  a  protruding 

30  arm  which  is  integrally  formed  thereon.  A  lock  for 
locking  the  circuit  breaker  has  a  movable  portion 
which  can  engage  with  the  engaging  portion  of  the 
crossbar.  In  a  preferred  embodiment,  the  crossbar 
is  molded  from  a  thermosetting  resin,  and  the 

35  portion  of  the  movable  portion  of  the  lock  which 
engages  with  the  engaging  portion  of  the  crossbar 
is  an  electrically-insulating  rod. 

40  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  vertical  cross-sectional  view  of 
the  main  portions  of  a  conventional  circuit  breaker 
equipped  with  a  lock. 

45  Figure  2  is  a  phantom  perspective  view  of 
the  main  portions  of  the  conventional  circuit  break- 
er  of  Figure  1  . 

Figure  3  is  a  vertical  cross-sectional  view  of 
the  essential  features  of  an  embodiment  of  a  circuit 

so  breaker  according  to  the  present  invention. 
Figure  4  is  a  phantom  perspective  view  of 

the  essential  features  of  the  embodiment  of  Figure 
3. 

2 
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Figure  5  is  an  exploded  perspective  view  of 
ihe  crossbar  and  movable  element  of  the  erhbodi- 
nent  of  Figure  3. 

In  the  drawings,  the  same  reference  numerals 
ndicate  the  same  or  corresponding  parts. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

movable  portion  can  be  pivoted  90  degrees  about 
the  axis  of  the  lock  11  between  a  locked  position, 
shown  by  the  solid  lines  in  Figure  4,  and  an  un- 
locked  position,  shown  by  the  dashed  lines  11a'  in 

3  Figure  4,  when  a  key  12  is  turned  in  the  lock  11. 
When  the  movable  portion  is  in  the  locked  position, 
the  electrically-insulating  rod  11c  engages  with  the 
engaging  portion,  i.e.,  the  protruding  arm  21c  of  the 
crossbar  21  and  prevents  the  movement  of  the  arm 

o  21c.  For  better  engagement  between  the  rod  11c 
and  the  protruding  arm  21c,  a  recess  11d  having  a 
flat  surface  which  confronts  the  front  surface  of  the 
protruding  arm  21c  is  formed  in  the  bottom  end  of 
the  rod  11c.  Since  both  the  rod  11c  and  the  pro- 

5  truding  arm  21c  are  made  of  electrically-insulating 
materials,  extremely  high  reliability  is  obtained.  The 
position  of  the  cylindrical  portion  11b  and  the  rod 
11c  along  the  plate  11a  of  the  movable  portion  can 
be  freely  adjusted  so  as  to  minimize  play  between 

o  the  rod  11c  and  the  protruding  arm  21c  of  the 
crossbar  21  . 

For  simplicity,  the  operating  and  trip  mecha- 
nisms  of  the  circuit  breaker  have  been  omitted 
from  the  drawings,  but  the  same  type  can  be  used 

5  as  in  a  conventional  circuit  breaker. 
In  the  state  shown  in  Figure  3,  the  movable 

portion  of  the  lock  11  is  in  a  position  such  that  the 
rod  11c  engages  with  the  protruding  arm  21c  of  the 
crossbar  21,  thus  preventing  the  crossbar  21  from. 

o  rotating.  As  the  moving  contact  20a  can  be  made 
to  contact  the  fixed  contact  2a  only  by  the  rotation 
of  the  crossbar  21  ,  the  lock  11  effectively  locks  the 
circuit  breaker  in  the  off  state.  If  a  key  12  is  turned 
in  the  lock  11  in  the  direction  of  the  arrow  13  in 

5  Figure  4,  the  movable  portion  will  rotate  by  90 
degrees  until  the  plate  11a  reaches  the  position 
shown  by  the  dashed  lines  11a'.  In  this  position, 
the  rod  11c  is  out  of  the  path  of  movement  of  the 
protruding  arm  21c  and  no  longer  prevents  the 

5  crossbar  21c  from  rotating,  and  the  circuit  breaker 
is  free  to  perform  normal  switching  movement. 

In  the  illustrated  embodiment,  the  lock  11  is 
positioned  so  as  to  lock  the  circuit  breaker  in  an  off 
state  in  which  the  contacts  2a  and  20a  are  open. 

5  However,  by  merely  altering  the  location  of  the  lock 
1  1  ,  it  can  be  made  to  lock  the  circuit  breaker  in  the 
on  state  with  the  contacts  2a  and  3a  closed. 

In  accordance  with  the  present  invention,  a 
movable  element  20  is  directly  pivoted  on  a  cross- 

?  bar  21  so  that  a  contact  arm  4  for  supporting  the 
movable  element  20  is  unnecessary.  Furthermore, 
as  a  protruding  arm  21c  which  engages  with  the 
movable  portion  of  a  lock  is  an  integral  portion  of  a 
molded  crossbar  21  ,  a  separate  support  member  8 

;  and  connecting  screws  9  therefor  are  unnecessary, 
resulting  in  a  decrease  in  the  number  of  parts. 

Hereinbelow,  a  preferred  embodiment  of  the 
present  invention  will  be  described  while  referring 
to  Figures  3  through  5  of  the  accompanying  draw- 
ings.  Like  the  conventional  circuit  breaker  of  Figure 
1  ,  this  circuit  breaker  is  contained  inside  a  housing  15 
I  comprising  a  base  1  a  and  a  cover  1  b.  As  shown 
in  Figure  4,  a  stator  2  having  a  fixed  contact  2a 
mounted  thereon  is  secured  to  the  base  1a.  A 
movable  element  20  having  a  moving  contact  20a 
mounted  on  the  end  thereof  is  pivotably  supported  20 
by  a  rotating  crossbar  21  .  The  crossbar  21  can  be 
rotated  between  the  open  position  shown  in  the 
drawings  in  which  the  contacts  2a  and  20a  are 
open,  and  a  closed  position  in  which  the  contacts 
are  closed.  The  crossbar  21  is  molded  from  a  25 
thermosetting  resin  and  has  three  square  holes  21  a 
formed  therein  in  each  of  which  a  movable  element 
20  can  be  mounted,  although  for  simplicity,  only  a 
single  movable  element  20  is  shown  in  the  draw- 
ings.  The  illustrated  crossbar  21  is  able  to  support  30 
three  movable  elements  20,  but  there  is  no  restric- 
tion  on  the  number  of  holes  21a  or  movable  ele- 
ments  20.  Each  of  the  movable  elements  20  is 
pivotably  mounted  on  a  pin  22  which  fits  into  a  pair 
of  grooves  21b  formed  in  the  inner  walls  of  one  of  35 
the  square  holes  21a.  A  biasing  torque  is  exerted 
on  the  movable  elements  20  by  biasing  springs  23 
which  are  mounted  on  the  pins  22  and  engage  with 
notches  20b  formed  in  the  rear  ends  of  the  mov- 
able  elements  20.  The  biasing  springs  23  force  the  40 
movable  elements  20  to  pivot  about  the  pins  22 
until  they  contact  the  bottom  surfaces  of  the  square 
holes  21a.  The  movable  elements  20  are  mounted 
on  the  crossbar  21  by  being  inserted  into  the 
square  holes  21a  from  the  back  side,  as  shown  in  45 
Figure  5.  The  crossbar  21  has  a  protruding  arm 
21  c  which  is  integrally  formed  on  its  upper  portion. 
This  arm  21c  serves  as  an  engaging  member. 

A  cylinder  lock  11  is  mounted  on  the  cover  1b 
of  the  housing  1  .  It  has  a  movable  portion  compris-  50 
ing  a  horizontal  plate  11a  which  is  secured  to  the 
cylinder  of  the'  lock  1  1  by  a  screw  9,  a  cylindrical 
portion  11b  which  is  secured  to  the  underside  of 
the  plate  11a  at  is  outer  end  by  another  screw  9, 
and  an  electrically-insulating  rod  11c  which  is  se-  55 
cured  to  the  underside  of  the  cylindrical  portion 
I  I  b  by  the  same  screw  9  which  connects  the  plate 
11a  and  the  cylindrical  portion  11b.  The  entire 
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Also,  as  it  is  not  necessary  to  form  screw  holes  in 
a  contact  arm  4  or  a  support  member  8,  the  ease 
of  manufacture  is  increased  and  manufacturing 
costs  can  be  decreased. 

in  addition,  as  a  circuit  breaker  according  to  5 
the  present  invention  uses  the  same  operating 
mechanism,  trip  mechanism,  and  cylinder  lock  as  a 
convention  circuit  breaker,  it  is  simple  to  retrofit  an 
existing  circuit  breaker  to  obtain  one  according  to 
the  present  invention.  io 

Claims 

1  .  A  circuit  breaker  equipped  with  a  lock  com-  75 
prising: 
a  fixed  contact 
a  movable  element  having  a  moving  contact  se- 
cured  thereto; 
a  crossbar  which  has  an  engaging  portion  formed  20 
thereon,  said  movable  element  being  pivotably- 
supported  by  said  crossbar,  said  crossbar  being 
rotatable  between  an  open  position  in  which  said 
moving  contact  is  separated  from  said  fixed  contact 
and  a  closed  position  in  which  said  moving  contact  25 
is  in  contact  with  said  fixed  contact;  and 
a  lock  which  can  be  operated  from  the  outside  of 
said  circuit  breaker  and  which  has  a  movable  por- 
tion  which  can  rotate  between  a  locked  position  in 
which  it  engages  with  said  engaging  portion  of  said  30 
crossbar  and  prevents  the  rotation  of  said  crossbar, 
and  an  unlocked  position  in  which  it  is  out  of  the 
path  of  movement  of  said  engaging  portion. 

2.  A  circuit  breaker  as  claimed  in  Claim  1, 
wherein:  35 
the  portion  of  said  movable  portion  of  said  lock 
which  engages  with  said  engaging  portion  is  an 
electrically-insulating  rod. 

3.  A  circuit  breaker  as  claimed  in  Claim  1, 
wherein:  40 
said  crossbar  is  a  molded  item,  and  said  engaging 
portion  is  a  protruding  arm  which  is  integrally 
formed  on  said  crossbar. 

4.  A  circuit  breaker  as  claimed  in  Claim  3, 
wherein  said  crossbar  is  made  of  a  thermosetting  45 
resin. 

5.  A  circuit  breaker  as  claimed  in  Claim  1, 
wherein  said  lock  is  a  cylinder  lock. 

50 

55 
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