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Description 

This  invention  relates  generally  to  electrical  cir- 
cuit  breakers  and  more  particularly  to  thermally  re- 
sponsive  circuit  breakers  for  interrupting  electrical  cir- 
cuits  on  the  occurrence  of  predetermined  conditions 
in  the  circuits.  A  circuit  breaker  of  the  type  according 
to  the  pre-characterising  part  of  claim  1  is  known,  for 
example,  from  US-A-4  400  677. 

Thermally  responsive  electrical  circuit  breakers 
typically  interrupt  electrical  circuits  in  response  to  the 
occurrence  of  selected  overload  conditions  in  the  cir- 
cuits  to  protect  other  equipment  in  the  circuits  from 
damage  due  to  overheating  orovercurrent  or  the  like. 
In  one  particular  advantageous  breakershown  in  U.S. 
-A-  3,361  ,882  commonly  assigned  to  the  assignee  of 
the  present  invention,  and  a  similar  breakershown  in 
U.S.  -A-  4,400,677,  also  assigned  to  the  assignee  of 
the  present  invention,  a  control  mechanism  manually 
moves  movable  contacts  into  and  out  of  engagement 
with  complementary  contacts  to  open  and  close  a  cir- 
cuit  and  a  thermally  response  bimetallic  member  is 
operable  to  open  the  circuit  in  response  to  the  occur- 
rence  of  a  selected  overload  current  in  the  circuit.  The 
bimetallic  member  is  formed  of  metal  materials  having 
substantial  electrical  resistance  properties  and  the 
member  is  disposed  in  the  circuit  breaker  so  that  the 
member  is  self-heated  and  flexes  to  a  selected  extent 
to  trip  the  mechanism  to  open  the  breaker  circuit 
when  selected  overload  current  flows  in  the  circuit  for 
a  selected  period  of  time.  The  circuit  breaker  is  adapt- 
ed  to  be  latched  in  open  circuit  position  until  manually 
reset  after  it  has  been  manually  open  or  has  been 
opened  in  response  to  the  occurrence  of  an  overload 
current.  It  is  also  "trip  free"  in  that  the  circuit  breaker 
will  open  in  response  to  the  occurrence  of  an  overload 
current  even  if  the  manual  resetting  means  is  manual- 
ly  held  in  the  circuit  closing  position. 

In  some  applications,  for  example  when  used  as 
aircraft  circuit  breakers,  it  is  desirable  to  provide  a  vis- 
ual  or  other  indication  of  the  status  of  the  circuit 
breaker.  In  such  applications  there  may  be  provided 
a  large  number  of  circuit  breakers  so  that  the  ability 
to  readily  discern  which  breakers  are  in  the  closed 
position  and  which  ones  are  in  the  open  position 
would  be  advantageous. 

Summary  of  the  Invention 

It  is  an  object  of  the  invention  to  provide  a  novel 
and  improved  thermally  responsive  electrical  circuit 
breaker,  to  provide  such  a  circuit  breaker  having  ther- 
mally  responsive  bimetallic  means  adapted  to  be 
heated  and  flexed  in  response  to  the  occurrence  of  an 
overload  current  in  the  breaker  circuit  for  tripping  a 
mechanism  to  open  the  breaker  circuit,  to  provide 
such  a  circuit  breaker  adapted  to  provide  indication  of 
the  status  of  the  circuit  breaker,  whether  it  is  in  the 

closed  position  or  open  circuit  position,  and  to  provide 
such  circuit  breaker  having  a  reliable  and  inexpensive 
structure. 

The  present  invention  provides  a  switching  de- 
5  vice  comprising  an  electrically  insulative  base,  a  first 

contact  means  mounted  on  the  base,  manual  actuat- 
ing  means  mounted  on  the  base  for  movement  be- 
tween  first  and  second  switch  positions,  means  bias- 
ing  the  actuating  means  to  the  first  switch  position, 

10  and  an  electrically  conductive  shaft  rotatably  mount- 
ing  a  first  latch  on  the  actuating  means  for  movement 
therewith  between  the  first  and  second  switch  posi- 
tions,  second  contact  means  carried  by  the  first  latch, 
a  catch  movably  mounted  on  the  base  to  normally  en- 

15  gage  the  first  latch  during  movement  of  the  actuating 
means  into  the  second  switch  position  for  rotating  the 
first  latch  to  engage  the  second  contact  means  with 
the  first  contact  means,  a  second  latch  holding  the  ac- 
tuator  means  in  the  second  position  when  the  first 

20  latch  is  engaged  with  the  catch,  the  second  latch  be- 
ing  releasable  by  manual  movement  of  the  actuating 
means  for  permitting  the  actuating  means  to  move  to 
the  first  switch  position  to  disengage  the  first  and  sec- 
ond  contact  means,  and  current  responsive  means 

25  mounted  for  movement  on  the  base  to  move  the  catch 
out  of  engagement  with  the  first  latch  for  permitting 
the  actuating  means  to  move  to  the  first  switch  posi- 
tion  to  disengage  the  first  and  second  contact  means, 
characterised  in  that  the  switching  device  further 

30  comprises  first  and  second  electrically  conductive, 
resilient  terminal  spring  members  mounted  in  spaced 
apart  relation  on  the  base,  the  members  each  having 
a  free  distal  end  portion  located  such  that  the  distal 
end  portions  engage  spaced  portions  of  the  electri- 

35  cally  conductive  shaft  when  the  actuating  means  is  in 
a  particular  one  of  the  first  and  second  switch  posi- 
tions,  and  first  and  second  auxiliary  terminals  mount- 
ed  on  the  base  in  physical  and  electrical  engagement 
with  the  first  and  second  terminal  spring  members  re- 

40  spectively  whereby  a  continuous  electrical  path  ex- 
tends  from  one  auxiliary  terminal  through  a  terminal 
spring  member,  the  electrically  conductive  shaft,  the 
other  terminal  spring  member  and  the  other  auxiliary 
terminal  when  the  actuating  means  is  in  the  particular 

45  switch  position  and  that  path  is  broken  when  the  ac- 
tuating  means  is  in  the  other  position,  the  auxiliary 
terminals  being  connectable  to  suitable  indicating 
means  such  as  light  emitting  means. 

Briefly  described  in  one  embodiment,  the  novel 
so  circuit  breaker  of  this  invention  comprises  movable 

contact  means,  complementary  stationary  contact 
means  and  a  control  mechanism  for  normally  holding 
the  movable  contact  means  in  engagement  with  the 
complementary  contact  means  in  a  closed  circuit  pos- 

55  ition.  The  control  mechanism  includes  a  thermally  re- 
sponsive  bimetallic  member  having  substantial  elec- 
trical  resistance  properties  which  is  disposed  in  the 
breaker  circuit  so  that  an  overload  current  flowing  in 
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the  circuit  for  a  selected  period  of  time  self-heats  the 
bimetallic  member  causing  it  to  flex  and  trip  the  mech- 
anism  to  open  the  breaker  circuit  in  any  conventional 
manner.  The  movable  contact  means  is  mounted  on 
an  electrically  conductive  shaft  which  in  turn  is 
mounted  on  an  operating  member  adapted  to  move 
between  upper  and  lower  positions,  the  operating 
member  being  in  the  lower  position  when  the  movable 
contact  means  is  in  engagement  with  the  complemen- 
tary  contact  means.  An  auxiliary  circuit  includes  first 
and  second  electrically  conductive  spring  contacts 
which  extend  in  parallel  spaced  relation  into  the  path 
that  the  conductive  shaft  takes  when  the  operating 
member  moves  between  the  upper  and  lower  posi- 
tions.  The  shaft  is  adapted  to  be  in  engagement  with 
the  conductive  spring  contacts  forming  a  bridging  ele- 
ment  when  the  operating  member  is  in  its  upper  pos- 
ition  with  the  movable  contact  means  out  of  engage- 
ment  with  the  complementary  contact  means  and  out 
of  engagement  with  the  conductive  spring  contacts 
when  the  operating  member  is  in  its  lower  position 
with  the  movable  contact  means  in  engagement  with 
the  complementary  contact  means.  The  spring  con- 
tacts  are  in  turn  electrically  coupled  to  connecting 
pins  through  a  diode  to  characterize  the  direction  of 
current  flow  in  the  auxiliary  circuit. 

Description  of  the  Drawings 

Other  objects,  advantages  and  details  of  the  nov- 
el  thermally  responsive  circuit  breaker  of  this  inven- 
tion  appear  in  the  following  detailed  description  of  the 
preferred  embodiment  of  the  invention,  the  detailed 
description  referring  to  the  drawings  in  which: 

Fig.  1  is  a  side  elevation  view  of  a  circuit  breaker 
generally  as  shown  in  U.S.  -A-  4,400,677  but  with 
its  housing  modified  in  accordance  with  an  em- 
bodiment  of  the  present  invention  to  accept  an 
auxiliary  switch; 
Fig.  2  is  a  perspective  of  one  half  of  the  casing  or 
housing  of  the  Fig.  1  breakershown  with  a  spacer 
member  received  between  the  two  case  halves; 
Fig.  3  is  a  cross  sectional  view  through  the  aux- 
iliary  switch  portion  of  the  housing  containing  the 
auxiliary  switch  components; 
Fig.  4  is  a  broken  away  cross  sectional  view  of  the 
housing  showing  the  lower  portion  of  the  operat- 
ing  member  or  plunger  and  a  portion  of  the  mov- 
able  contact  assembly; 
Fig.  5  is  a  schematic  view  of  the  auxiliary  switch 
components. 

Description  of  the  Preferred  Embodiment 

Referring  to  the  drawings,  numeral  10  in  Fig.  1  in- 
dicates  a  thermally  responsive  circuit  breaker  similar 
to  that  shown  in  U.S.  -A-  3,361,882  and  US-A- 
4,400,677  referenced  supra,  with  its  housing  modi- 

fied  in  accordance  with  an  embodiment  of  the  present 
invention.  Breaker  10  is  shown  to  include  movable 
contact  means  12,  complementary  stationary  contact 
means  14  and  a  control  mechanism  16,  the  control 

5  mechanism  including  thermally  responsive  bimetallic 
means  1  8.  The  control  mechanism  normally  holds  the 
movable  contact  means  12  in  engagement  with  the 
complementary  contact  means  14  to  close  the  break- 
er  circuit.  However,  the  thermally  responsive  bimetal- 

10  lie  means  18  has  substantial  electrical  resistance 
properties  and  is  disposed  in  the  breaker  circuit 
where  it  is  adapted  to  be  self-heated  and  to  flex  to  a 
predetermined  extent  in  response  to  the  flow  of  a  se- 
lected  overload  current  in  the  breaker  circuit  for  a  se- 

15  lected  period  of  time.  When  the  thermally  responsive 
bimetallic  means  flexes  to  that  extent,  it  is  adapted  to 
trip  the  mechanism  16  to  move  the  movable  contact 
means  out  of  engagement  with  the  complementary 
contact  means  to  open  the  breaker  circuit  in  a  conven- 

20  tional  manner.  In  the  preferred  embodiment  of  the  cir- 
cuit  breaker  1  0  according  to  this  invention,  the  control 
mechanism  16  is  also  adapted  to  manually  move  the 
movable  contacts  into  and  out  of  engagement  with 
the  complementary  contacts,  to  releasably  latch  the 

25  movable  contact  means  to  open  circuit  position  when 
they  are  moved  to  that  position  either  manually  or  in 
response  to  the  occurrence  of  an  overload  circuit,  to 
permit  the  breaker  circuit  to  be  manually  reset  after 
manual  opening  or  after  normal  opening  in  response 

30  to  overload  currents  if  the  bimetallic  means  have 
cooled,  to  be  compensated  for  variations  in  ambient 
temperature  in  its  normal  thermal  response  to  the  oc- 
currence  of  an  overload  current  in  the  breaker  circuit 
and  to  be  trip  free. 

35  As  thus  far  described,  the  circuit  breaker  1  0  sub- 
stantially  corresponds  to  the  circuit  breaker  illustrated 
in  U.S.  -A-  3,361,882  and  US-A-4,400,677,  the  dis- 
closure  of  which  are  hereby  incorporated  herein  by 
this  reference.  That  is,  the  circuit  breaker  includes  a 

40  pairof  mating  casing  halves  20  (only  one  being  shown 
in  Fig.  1)  which  are  secured  together  by  rivets  (not 
shown)  extending  through  the  casing  apertures  22  to 
form  an  enclosure  or  chamber  24  therebetween,  the 
casing  halves  having  grooves  and  abutments  therein 

45  for  locating  the  various  breaker  components  in  the 
chamber  or  on  the  casing  halves  as  will  be  under- 
stood.  A  push-pull  button  26  and  an  operating  mem- 
ber  28  are  mounted  in  a  bushing  30  which  is  held  be- 
tween  the  casing  halves,  the  bushing  threads  serving 

so  to  mount  the  breaker  on  a  control  panel  or  the  like  so 
that  the  push-pull  button  is  accessible  on  the  panel  as 
will  be  understood.  The  operating  member  28  ex- 
tends  into  the  chamber  24  and  through  an  aperture 
(not  shown)  in  a  motion  transfer  member  32  so  that  a 

55  bell  crank  34  and  an  anchor  plate  36  are  rotatable  in 
a  bifurcated  end  of  the  operating  member  on  a  shaft 
38.  A  spring  40  biases  the  bell  crank  to  rotate  in  a 
counterclockwise  direction  as  viewed  in  Fig.  1  and  a 

3 
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latch  42  pivotable  in  slot  42.1  in  the  casing  halves  has 
a  latch  end  42.2  normally  engaged  with  a  latch  nose 
34.1  on  the  bell  crank.  The  complementary  contact 
means  14  comprise  a  first  complementary  contact 
14a  connected  to  one  terminal  44  and  a  second  com- 
plementary  contact  14b  which  is  electrically  connect- 
ed  to  a  terminal  46  through  the  bimetallic  means  18. 
The  movable  contact  means  12  are  mounted  on  the 
bell  crank  34  by  spring  means  47  and  are  adapted  to 
be  moved  into  and  out  of  resilient,  bridging  engage- 
ment  with  two  complementary  contacts  44  for  closing 
and  opening  the  breaker  circuit.  The  motion  transfer 
member  is  movable  with  the  bimetallic  member  18  for 
moving  latch  42  as  the  bimetallic  member  moves,  and 
additional  latch  and  spring  means  (not  shown)  are  in- 
corporated  within  the  bushing  30. 

As  the  structure  thus  far  described  is  shown  in 
the  patents  referenced  supra,  it  is  not  further  descri- 
bed  herein  and  it  will  be  understood  that,  if  the  push- 
pull  button  26  is  manually  depressed  when  a  breaker 
circuit  is  open  and  when  the  bimetallic  member  is 
cold,  the  bimetallic  member  18,  the  motion  transfer 
member  32,  and  the  latch  42  are  in  the  position  as 
shown  in  Fig.  1,  the  latch  being  biased  by  a  spring  part 
42.3  to  pivot  to  the  right  in  casing  slot  42.1  as  viewed 
in  Fig.  1.  Accordingly,  the  operating  member  28 
moves  the  bell  crank  34  downwardly  to  engage  the 
nose  34.1  with  the  latch  end  42.2  and  to  rotate  the  bell 
crank  clockwise  against  the  bias  of  the  spring  40  to 
engage  the  movable  contact  means  12  with  the  com- 
plementary  contact  means  14  to  close  the  breaker  cir- 
cuit  between  the  terminals  44  and  46.  The  releasable 
latch  and  spring  means  (not  shown)  within  the  bush- 
ing  30  resiliently  hold  the  bell  crank  in  the  position 
shown  while  the  breaker  contacts  are  in  the  illustrat- 
ed  closed  circuit  position.  In  that  arrangement,  the 
breaker  circuit  extends  from  the  terminal  44  through 
the  contacts  12  and  14  and  via  the  bimetallic  member 
18  to  the  terminal  46.  Pulling  on  the  button  26  is  ef- 
fective  to  release  the  latch  means  (not  shown)  within 
the  bushing  30  so  that  the  bell  crank  34  rotates  coun- 
terclockwise  to  disengage  the  movable  contacts  12 
from  the  complementary  contacts  14  to  open  the 
breaker  circuit  and  to  move  the  push  button  26  out- 
wardly  from  the  bushing  30. 

If  an  overload  current  occurs  in  the  breaker  cir- 
cuit,  that  current  flows  through  the  thermally  respon- 
sive  member  18  which  is  formed  of  metal  materials 
having  substantial  electrical  resistance  properties  in 
the  normal  manner  of  thermally  responsive  bimetallic 
members.  As  a  result,  the  member  tends  to  be  self- 
heated  and  to  flex  (to  the  left  as  viewed  in  Fig.  1)  in 
response  to  such  self-heating.  The  bimetallic  member 
is  proportioned  in  conventional  manner  so  that,  when 
a  selected  overload  current  continues  for  a  period  of 
time,  the  bimetallic  member  flexes  sufficiently  to 
move  the  transfer  member  32  to  unlatch  end  42.2 
from  the  bell  crank  nose  34.1  .  When  that  occurs,  the 

bell  crank  rotates  counterclockwise  under  the  bias  of 
the  spring  40  moving  the  contacts  12  to  open  circuit 
position  and  releasing  the  resilient  pressure  on  the  re- 
leasable  latch  means  (not  shown)  within  the  bushing 

5  30,  whereby  the  spring  means  (not  shown)  in  the 
bushing  30  move  the  push-pull  button  26  and  the  op- 
erating  member  28  upwardly  to  their  open  circuit  pos- 
ition.  The  latch  end  42.2  is  mounted  on  the  latch  42 
by  thermally  responsive  means  which  compensates 

10  for  changes  in  ambient  temperature  so  that  the  above 
described  opening  of  the  breaker  circuit  occurs  after 
the  occurrence  of  the  selected  overload  current  for 
the  selected  period  of  time  even  under  varying  ambi- 
ent  temperature  conditions. 

15  In  accordance  with  the  preferred  embodiment  of 
the  invention,  casing  halves  20  form  an  auxiliary 
switch  chamber  24.1.  As  best  seen  in  Fig.  3  first  and 
second  connecting  pins  50,  52  are  received  in  respec- 
tive  wells  54,  56  formed  between  casing  portions 

20  20.1,  20.2  and  a  spacer  member  58.  Generally  U- 
shaped  clips  60  formed  of  suitable  material  such  as  a 
copper  alloy  have  a  pair  of  oppositely  disposed  legs 
60.1  each  having  a  distal  end  portion  received  under 
an  annularf  lange  formed  in  pins  50,  52  and  a  third  leg 

25  60.2  received  in  a  cut  out  portion  54.1,  56.1  of  wells 
54,  56  respectively  to  lock  the  pins  in  their  respective 
wells. 

Pin  50  is  in  resilient  engagement  with  a  first  con- 
tact  spring  62  received  in  a  slot  formed  in  casing  half 

30  20.1  and  is  integrally  attached  to  first  terminal  spring 
member  64  (see  Fig.  5)  formed  of  suitable  material 
such  as  a  copper  alloy.  Member  64  is  an  elongated 
member  extending  along  the  wall  of  casing  20  into 
chamber  24  adjacent  operating  member  28.  The  dis- 

35  tal  free  end  of  terminal  spring  member  64  is  formed 
with  an  inverted  V-shape  66  aligned  with  one  end  por- 
tion  of  shaft  38  and  adapted  to  contact  the  shaft  on 
both  faces  of  the  V. 

Pin  52  is  resiliently  biased  against  second  con- 
40  tact  spring  68  disposed  in  casing  half  20.2  and  is  at- 

tached  in  any  conventional  manner,  as  by  welding,  to 
a  lead  L1  of  diode  D1  whose  other  lead  L2  is  attached 
in  a  similar  manner  to  an  end  of  second  terminal 
spring  member  70,  a  generally  L-shaped  member 

45  mounted  in  casing  half  20.2  having  an  elongated  leg 
with  a  distal  free  end  formed  with  an  inverted  V-shape 
72  aligned  with  the  other  end  portion  of  shaft  38  and 
adapted  to  contact  the  shaft  on  both  faces  of  the  V. 

The  spring  retainers  60  can  be  formed  of  berylli- 
50  umcopper,  orothersuited  material,  the  contact  spring 

members  and  terminal  spring  members  are  formed  of 
any  suitable  electrically  conductive  material  having 
good  spring  characteristics  such  as  a  silver  plated 
beryllium  copper  alloy  while  shaft  38  is  preferably  a 

55  stainless  steel  material  plated  with  a  gold  layer. 
Shaft  38,  as  seen  in  Fig.  4  extends  outwardly  be- 

yond  operating  member  28  and  as  received  in 
grooves  formed  in  the  casing  halves  and  is  movable 

4 
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between  the  lower,  breaker  contacts  closed  position 
shown  in  Fig.  1  shown  in  a  solid  line,  and  an  upper, 
breaker  contacts  open  position  shown  in  a  dashed 
line.  When  the  operating  member  is  in  the  upper  pos- 
ition  shaft  28  is  in  engagement  with  the  V-shaped  por- 
tions  66  and  72  forming  a  bridging  electrical  connec- 
tion  therebetween  as  seen  in  Fig.  5  to  close  the  aux- 
iliary  switch  circuit.  When  the  operating  member 
moves  downwardly  to  the  lower  position  shown  in  Fig. 
1  shaft  38  moves  out  of  engagement  with  the  portions 
66  and  72  thereby  opening  the  auxiliary  switch  circuit. 
Diode  D1  is  provided  to  characterize  the  direction  of 
current  flow  in  the  auxiliary  switch  circuit. 

It  will  therefore  be  seen  that  whenever  the  circuit 
breaker  is  open  the  auxiliary  switch  will  be  closed  and 
whenever  the  circuit  breaker  is  closed  the  auxiliary 
switch  will  be  open  to  thereby  provide  a  means  for  in- 
dicating  the  status  of  the  circuit  breaker  through  pins 
50,  52  which  are  connectable  to  suitable  indicating 
means  such  as  a  light  emitting  means.  Further,  it  is 
within  the  purview  of  the  invention  to  include  a  third 
pin  in  order  to  bypass  the  diode  and  therefore  would 
provide  the  option  of  including  the  diode  in  the  auxil- 
iary  circuit  by  inserting  the  pins  50,  52  in  the  proper 
bores  54,  56,  or  excluding  the  diode  from  the  auxiliary 
circuit  by  inserting  pin  50  and  the  third  pin  in  respec- 
tive  locations  54  and  a  new  bore  (not  shown).  The 
third  pin  would  be  provided  with  a  contact  spring  sim- 
ilar  to  68  that  will  be  directly  connected  to  terminal 
spring  member  70. 

It  should  be  understood  that  although  a  particular 
embodiment  of  the  circuit  breaker  has  been  described 
by  way  of  illustrating  the  invention,  this  invention  in- 
cludes  all  modifications  and  equivalents  of  the  dis- 
closed  embodiments  falling  within  the  scope  of  the 
appended  claims.  For  example  the  auxiliary  switch 
could  be  configured  to  close  when  the  circuit  breaker 
contacts  are  closed  and  to  open  when  the  circuit 
breaker  contacts  open  if  so  desired.  Further  there 
may  be  applications  in  which  the  diode  is  not  required. 

Claims 

1.  Aswitching  device  (10)  comprising  an  electrically 
insulative  base  (20),  a  first  contact  means  (14) 
mounted  on  the  base,  manual  actuating  means 
(28)  mounted  on  the  base  (20)  for  movement  be- 
tween  first  and  second  switch  positions,  means 
biasing  the  actuating  means  to  the  first  switch 
position,  and  an  electrically  conductive  shaft  (38) 
rotatably  mounting  a  first  latch  (34)  on  the  actuat- 
ing  means  (28)  for  movement  therewith  between 
the  first  and  second  switch  positions,  second 
contact  means  (12)  carried  by  the  first  latch  (34), 
a  catch  (42)  movably  mounted  on  the  base  (20) 
to  normally  engage  the  first  latch  (34)  during 
movement  of  the  actuating  means  (28)  into  the 

second  switch  position  for  rotating  the  first  latch 
(34)  to  engage  the  second  contact  means  (12) 
with  the  first  contact  means  (14),  a  second  latch 
holding  the  actuator  means  (28)  in  the  second 

5  position  when  the  first  latch  is  engaged  with  the 
catch,  the  second  latch  being  releasable  by  man- 
ual  movement  of  the  actuating  means  (28)  for 
permitting  the  actuating  means  to  move  to  the 
first  switch  position  to  disengage  the  first  (14) 

10  and  second  contact  means  (12),  and  current  re- 
sponsive  means  (18)  mounted  for  movement  on 
the  base  to  move  the  catch  (42)  out  of  engage- 
ment  with  the  first  latch  (34)  for  permitting  the  ac- 
tuating  means  (28)  to  move  to  the  first  switch 

15  position  to  disengage  the  first  (14)  and  second 
contact  means  (12),  characterised  in  that  the 
switching  device  (10)  further  comprises  first  and 
second  electrically  conductive,  resilient  terminal 
spring  members  (62,64,66;68,70,72)  mounted  in 

20  spaced  apart  relation  on  the  base,  the  members 
each  having  a  free  distal  end  portion  (66,72)  lo- 
cated  such  that  the  distal  end  portions  engage 
spaced  portions  of  the  electrically  conductive 
shaft  (38)  when  the  actuating  means  (28)  is  in  a 

25  particular  one  of  the  first  and  second  switch  pos- 
itions,  and  first  and  second  auxiliary  terminals 
(50,52)  mounted  on  the  base  in  physical  and  elec- 
trical  engagement  with  the  first  and  second  ter- 
minal  spring  members  respectively  whereby  a 

30  continuous  electrical  path  extends  from  one  aux- 
iliary  terminal  through  a  terminal  spring  member, 
the  electrically  conductive  shaft,  the  other  termi- 
nal  spring  member  and  the  other  auxiliary  termi- 
nal  when  the  actuating  means  is  in  the  particular 

35  switch  position  and  that  path  is  broken  when  the 
actuating  means  (28)  is  in  the  other  position,  the 
auxiliary  terminals  being  connectable  to  suitable 
indicating  means  such  as  light  emitting  means. 

40  2.  Aswitching  device  according  to  claim  1  in  which 
one  (68,70,72)  of  the  first  and  second  spring 
members  is  formed  in  two  spaced  segments  and 
a  diode  (D1)  is  connected  therebetween. 

45  3.  A  switching  device  according  to  claim  1  or  2  in 
which  the  distal  end  portions  (66,72)  of  the  spring 
members  are  formed  into  a  generally  V-shaped 
configuration  with  the  electrically  conductive 
shaft  (38)  being  engageable  with  the  two  sides  of 

so  the  V-shaped  configurations. 

4.  A  switching  device  according  to  claim  1  ,  2  or  3  in 
which  the  shaft  (38)  has  a  coating  of  highly  elec- 
trically  conductive  material. 

55 
5.  A  switching  device  according  to  claim  4  in  which 

the  coating  material  is  gold. 

5 
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6.  A  switching  device  according  to  any  preceding 
claim  in  which  the  distal  ends  (66,72)  of  the  resil- 
ient  terminal  spring  members  engage  the  electri- 
cally  conductive  shaft  (38)  when  the  actuating 
means  (28)  is  in  the  first  switch  position. 

Patentanspruche 

1.  Schaltvorrichtung  (10)  mit  einem  elektrisch  iso- 
lierenden  Grundkorper  (20),  einem  an  dem 
Grundkorper  angebrachten  ersten  Kontaktteil 
(14),  einem  manuellen  Betatigungsmittel  (28), 
das  an  dem  Grundkorper  (20)  zwischen  einer  er- 
sten  und  einer  zweiten  Schaltstellung  bewegbar 
angebracht  ist,  einem  das  Betatigungsmittel  in 
die  erste  Schaltstellung  beaufschlagenden  Mit- 
tel,  einer  elektrisch  leitenden  Achse  (38),  die  ei- 
nen  ersten  Riegel  (34)  drehbar  so  an  dem  Beta- 
tigungsmittel  (28)  lagert,  dali  er  mit  diesem  zwi- 
schen  der  ersten  und  der  zweiten  Schaltstellung 
bewegbar  ist,  einem  zweiten  Kontaktteil  (12),  das 
von  dem  ersten  Riegel  (34)  getragen  ist,  einer 
Falle  (42),  die  an  dem  Grundkorper  (20)  beweg- 
bar  angebracht  ist,  urn  normalerweise  an  dem  er- 
sten  Riegel  (34)  anzugreifen,  wahrend  sich  das 
Betatigungsmittel  (28)  in  die  zweite  Schaltstel- 
lung  bewegt,  urn  den  ersten  Riegel  (34)  sozu  dre- 
hen,  dali  das  zweite  Kontaktteil  (12)  an  dem  er- 
sten  Kontaktteil  (14)  angreift,  einem  zweiten  Rie- 
gel,  der  das  Betatigungsmittel  (28)  in  der  zweiten 
Stellung  halt,  wenn  die  Falle  an  dem  ersten  Rie- 
gel  angreift,  wobei  der  zweite  Riegel  losbar  ist 
durch  eine  manuelle  Bewegung  des  Betatigungs- 
mittels  (28),  die  dem  Betatigungsmittel  ermog- 
licht,  sich  in  die  erste  Schaltstellung  zu  bewegen, 
urn  das  erste  Kontaktteil  (14)  und  das  zweite 
Kontaktteil  (12)  voneinander  zu  losen,  sowie  auf 
Strom  ansprechenden  Mitteln  (18),  die  an  dem 
Grundkorper  bewegbar  angebracht  sind,  urn  die 
Falle  (42)  von  einem  Eingriff  mit  dem  ersten  Rie- 
gel  (34)  zu  losen,  damit  dem  Betatigungsmittel 
(28)  ermoglicht  wird,  sich  in  die  erste  Schaltstel- 
lung  zu  bewegen,  urn  das  erste  Kontaktteil  (14) 
und  das  zweite  Kontaktteil  (12)  voneinander  zu 
losen,  dadurch  gekennzeichnet,  dali  die  Schalt- 
vorrichtung  (10)  aulierdem  ein  erstes  und  ein 
zweites,  elektrisch  leitendes  und  elastisches  An- 
schlulifederteil  (62,  64,  66;  68,  70,  72)  aufweist, 
die  von  dem  Grundkorper  beabstandet  ange- 
bracht  sind,  wobei  die  Teile  jeweils  einen  freien 
distalen  Endabschnitt  (66,  72)  aufweisen,  der  so 
angeordnet  ist,  dali  die  distalen  Endabschnitte 
voneinander  beabstandete  Abschnitte  der  elek- 
trisch  leitenden  Achse  (38)  beruhren,  wenn  sich 
das  Betatigungsmittel  (28)  in  einer  speziellen 
Stellung  aus  der  ersten  und  zweiten  Schaltstel- 
lung  bef  indet,  sowie  einen  ersten  und  einen  zwei- 

ten  Hilfsanschluli  (50,  52),  die  an  dem  Grundkor- 
per  in  einer  physischen  und  elektrischen  Verbin- 
dung  mit  dem  ersten  bzw.  zweiten  Anschlulife- 
derteil  angebracht  sind,  wodurch  ein  durchge- 

5  hender  elektrischer  Pfad  von  einem  Hilfsan- 
schluli  uberein  Anschlulifederteil,  die  elektrisch 
leitende  Achse,  das  andere  Anschlulifederteil 
und  den  anderen  Hilfsanschluli  verlauft,  wenn 
sich  das  Betatigungsmittel  in  der  speziellen 

10  Schaltstellung  befindet,  und  wodurch  der  Weg 
unterbrochen  ist,  wenn  sich  das  Betatigungsmit- 
tel  (28)  in  der  anderen  Stellung  befindet,  wobei 
die  Hilfsanschlusse  mit  einem  geeigneten  Anzei- 
gemittel  wie  einem  lichtemittierenden  Mittel  ver- 

15  bindbarsind. 

2.  Schaltvorrichtung  nach  Anspruch  1,  bei  der  von 
dem  ersten  und  dem  zweiten  Federteil  eines  (68, 
70,  72)  als  zwei  voneinander  beabstandete  Seg- 

20  mente  gebildet  ist  und  zwischen  diesen  eine  Di- 
ode  (D1)  angeschlossen  ist. 

3.  Schaltvorrichtung  nach  Anspruch  1  oder  2,  bei 
der  die  distalen  Endabschnitte  (66,  72)  der  Fe- 

25  derteile  mit  einer  allgemein  V-formigen  Gestalt 
gebildet  sind,  wobei  die  elektrisch  leitende  Achse 
(38)  an  den  beiden  Seiten  der  V-formigen  Gestalt 
angreifen  kann. 

30  4.  Schaltvorrichtung  nach  Anspruch  1  ,  2  oder  3,  bei 
der  die  Achse  (38)  eine  Beschichtung  aus  einem 
elektrisch  hochleitenden  Material  aufweist. 

5.  Schaltvorrichtung  nach  Anspruch  4,  bei  der  das 
35  Material  der  Beschichtung  Gold  ist. 

6.  Schaltvorrichtung  nach  einem  der  vorangegan- 
genen  Anspruche,  bei  derdie  distalen  Enden  (66, 
72)  der  elastischen  Anschlulifederteile  an  der 

40  elektrisch  leitenden  Achse  (38)  angreifen,  wenn 
sich  das  Betatigungsmittel  (28)  in  der  ersten 
Schaltstellung  befindet. 

45  Revendications 

1.  Dispositif  de  commutation  (10)  comprenant  une 
base  electriquement  isolante  (20),  des  premiers 
moyens  de  contact  (14)  montes  sur  la  base,  des 

so  moyens  d'actionneur  manuel  (28)  montes  sur  la 
base  pour  un  deplacement  entre  une  premiere  et 
une  deuxieme  positions  de  commutation,  des 
moyens  sollicitant  les  moyens  d'actionneur  vers 
la  premiere  position  de  commutation,  et  un  arbre 

55  electriquement  conducteur  (38)  montant  a  rota- 
tion  un  premier  cliquet  (34)  sur  les  moyens  d'ac- 
tionneur  (28)  pour  un  deplacement  avec  eux  en- 
tre  la  premiere  et  la  deuxieme  positions  de 

6 
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commutation,  des  deuxiemes  moyens  de  contact 
(12)  portes  parle  premier  cliquet  (34),  une  gache 
(42)  montee  de  maniere  mobile  sur  la  base  (20) 
pour  entrer  normalement  en  contact  avec  le  pre- 
mier  cliquet  (34)  pendant  un  deplacement  des  5 
moyens  d'actionneur  (28)  vers  la  deuxieme  posi- 
tion  de  commutation  pourfaire  tourner  le  premier 
cliquet  (34)  af  in  de  mettre  en  contact  les  deuxie- 
mes  moyens  de  contact  (12)  avec  les  premiers 
moyens  de  contact,  un  deuxieme  cliquet  mainte-  10 
nant  les  moyens  d'actionneur  (28)  dans  la 
deuxieme  position  quand  le  premier  cliquet  est  en 
contact  avec  la  gache,  le  deuxieme  cliquet  pou- 
vant  etre  relache  par  un  deplacement  manuel  des 
moyens  d'actionneur  (28)  pour  permettre  aux  15 
moyens  d'actionneur  de  se  deplacer  vers  la  pre- 
miere  position  de  commutation  afin  de  separer 
les  premiers  (14)  et  deuxiemes  (12)  moyens  de 
contact,  et  des  moyens  (18)  sensibles  a  un  cou- 
rant  montes  sur  la  base  pour  un  deplacement  afin  20 
de  deplacer  la  gache  (42)  pour  la  separer  du  pre- 
mier  cliquet  (34)  afin  de  permettre  aux  moyens 
d'actionneur  (28)  de  se  deplacer  vers  la  premiere 
position  de  commutation  pour  separer  les  pre- 
miers  (14)  et  deuxiemes  (12)  moyens  de  contact,  25 
caracterise  en  ce  que  le  dispositif  de  commuta- 
tion  (10)  comprend  en  outre  une  premiere  et  une 
deuxieme  pieces  elastiques  (62,  64,  66  ;  68,  70, 
72)  de  borne  faisant  ressort,  electriquement 
conductrices,  montees  separement  I'une  de  I'au-  30 
tre  sur  la  base,  les  pieces  ayantchacune  une  por- 
tion  libre  d'extremite  distale  (66,  72)  situee  de 
sorte  que  les  portions  d'extremite  distale  entrent 
en  contact  avec  des  portions  espacees  de  I'arbre 
electriquement  conducteur  (38)  quand  les  35 
moyens  d'actionneur  (28)  sont  dans  I'une  particu- 
liere  des  premiere  et  deuxieme  positions  de 
commutation,  et  des  premiere  et  deuxieme  bor- 
nes  auxiliaires  (50,  52)  montees  sur  la  base  en 
contact  physique  et  electrique  respectivement  40 
avec  les  premiere  et  deuxieme  pieces  de  borne 
faisant  ressort,  etablissant  ainsi  un  trajet  electri- 
que  continu  s'etendant  d'une  borne  auxiliaire  en 
passant  par  une  piece  de  borne  faisant  ressort, 
I'arbre  electriquement  conducteur,  I'autre  piece  45 
de  borne  faisant  ressort  et  I'autre  borne  auxiliaire 
quand  les  moyens  d'actionneur  sont  dans  la  po- 
sition  particuliere  de  commutation  et  ce  trajet 
etant  interrompu  quand  les  moyens  d'actionneur 
sont  dans  I'autre  position,  les  bornes  auxiliaires  50 
pouvant  etre  raccordees  a  des  moyens  dedica- 
tion  appropries  tels  que  des  moyens  d'emission 
de  lumiere. 

2.  Dispositif  de  commutation  selon  la  revendication  55 
1,  dans  lequel  I'une  (68,  70,  72)  des  premiere  et 
deuxieme  pieces  de  ressort  est  formee  de  deux 
segments  espaces  et  une  diode  (D1)  est  bran- 

chee  entre  eux. 

3.  Dispositif  de  commutation  selon  la  revendication 
1  ou  2,  dans  lequel  les  portions  d'extremite  dis- 
tale  (66,  72)  des  pieces  de  ressort  sont  formees 
dans  une  configuration  generale  en  forme  de  V 
avec  I'arbre  electriquement  conducteur  (38)  pou- 
vant  entrer  en  contact  avec  les  deux  cotes  des 
configurations  en  forme  de  V. 

4.  Dispositif  de  commutation  selon  la  revendication 
1  ,  2  ou  3,  dans  lequel  I'arbre  (38)  a  un  revetement 
en  un  materiau  de  conductibilite  electrique  tres 
elevee. 

5.  Dispositif  de  commutation  selon  la  revendication 
4,  dans  lequel  le  materiau  de  revetement  est  de 
I'or. 

6.  Dispositif  de  commutation  selon  I'une  quelcon- 
que  des  revendications  precedentes,  dans  lequel 
les  portions  distales  (66,  72)  des  pieces  elasti- 
ques  de  borne  faisant  ressort  entrent  en  contact 
avec  I'arbre  electriquement  conducteur  (38) 
quand  les  moyens  d'actionneur  (28)  sont  dans  la 
premiere  position  de  commutation. 
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