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Description 

The  present  invention  relates  to  a  limit  switch  for 
various  kinds  of  production  equipment,  industrial  robots 
and  so  forth,  and  particularly  relates  to  a  limit  switch 
which  detects  an  object  by  means  of  a  manipulation  le- 
ver  rotatably  supported  by  the  head  of  the  switch. 

DESCRIPTION  OF  THE  RELATED  ART 

Limit  switches  in  general  comprise  a  case  housing, 
a  basic  switching  mechanism  having  a  manipulation  rod 
of  the  pushed-in  type,  a  head  housing  a  cam  for  con- 
verting  a  rotating  motion  into  a  straight  motion,  and  a 
manipulation  lever  pivotally  coupled  to  the  head.  When 
the  manipulation  lever  is  rotated  to  an  operative  position 
against  the  force  of  a  return  spring  by  a  detected  object 
such  as  a  workpiece,  the  cam  acts  to  convert  the  rotation 
of  a  rotary  shaft  associated  with  the  manipulation  lever, 
into  straight  motion  of  a  plunger  supported  by  the  case 
or  the  head,  so  that  the  manipulation  rod  of  the  basic 
switching  mechanism  is  pushed  in  by  the  plunger.  Since 
the  manipulation  lever  receives  the  force  of  the  return 
spring  when  the  lever  is  rotated  back  to  the  free  position 
thereof,  the  lever  is  likely  to  be  rotated  back  beyond  the 
free  position.  Since  the  force  of  the  return  spring  for  the 
manipulation  lever  is  stronger  than  that  of  a  spring  for 
returning  the  manipulation  rod  of  the  basic  switching 
mechanism,  the  rod  is  pushed  in  to  generate  an  inver- 
sion  signal  if  the  lever  is  rotated  back  beyond  the  free 
position.  This  generation  of  an  erroneous  inversion  sig- 
nal  is  a  problem. 

FIGS.  1  and  2  shown  a  limit  switch  which  is  relavent 
to  the  present  invention.  The  limit  switch  includes  a  case 
1,  a  basic  switching  mechanism  2  housed  in  the  case, 
and  a  head  3  secured  to  the  upper  end  of  the  case.  A 
rotary  shaft  4  is  rotatably  supported  by  bearings  5  and 
6  is  the  head  3,  and  projects  out  of  the  cylindrical  portion 
3a  of  the  head  at  one  end  of  the  shaft.  The  butt  7a  of  a 
manipulation  lever  7  for  detecting  an  object  is  secured 
to  the  rotary  shaft  4  at  the  above-mentioned  end  thereof. 
A  roller  8  is  rotatably  supported  by  a  shaft  9  at  the  tip  7b 
of  the  manipulation  lever  7.  The  opening  of  the  cylindri- 
cal  portion  3a  of  the  head  3  is  closed  with  a  seal  plate 
1  0.  An  oil  seal  1  1  is  interposed  between  the  rotary  shaft 
4  and  the  cylindrical  portion  3a  of  the  head  3.  An  annular 
groove  12  is  provided  in  the  outside  circumferential  sur- 
face  of  the  rotary  shaft  4.  An  O-ring  1  3  is  fitted  in  the 
annular  groove  12.  The  rotary  shaft  4  has  a  flat  portion 
1  4,  on  the  top  of  which  a  return  plunger  1  5  shaped  as  a 
bottomed  cylinder  is  provided.  A  return  coil  spring  16  is 
engaged  between  the  return  plunger  15  and  the  inside 
surface  of  the  upper  portion  of  the  head  3  so  that  a  re- 
turning  force  is  applied  to  the  flat  portion  1  4  of  the  rotary 
shaft  4  through  the  return  plunger  by  the  spring.  A  fixed 
plate  17  is  fitted  in  the  lower  portion  of  the  head  3.  A 
manipulation  plunger  20,  which  is  driven  by  a  disk  cam 
19  secured  to  the  rotary  shaft  4,  is  fitted  in  the  center 

hole  1  8  of  the  fixed  plate  1  7  so  that  the  plunger  is  mov- 
able  in  the  axial  direction  thereof.  A  lever  21  is  supported 
by  a  shaft  22  in  the  case  1  so  that  the  lever  is  rotatable 
and  the  tip  of  the  lever  is  in  contact  with  the  manipulation 

5  rod  23  of  the  basic  switching  mechanism  2.  The  central 
portion  of  the  lever  21  has  a  projection  21b,  which  is 
pushed  in  by  the  manipulation  plunger  20.  An  O-ring  24 
is  provided  between  the  mutually  fitted  portions  of  the 
case  1  and  the  head  3.  A  name  plate  25  is  attached  to 

10  the  outside  of  the  case  1  .  A  terminal  box  26  housing  ter- 
minals  27  is  attached  to  the  case  1  .  A  screw  28  for  at- 
taching  the  basic  switching  mechanism  2  is  tightened 
thereon.  An  E-shaped  washer  29  for  securing  the  disk 
cam  1  9  is  provided. 

is  The  operation  of  the  limit  switch  is  now  described 
in  detail.  When  the  object  has  come  into  contact  with  the 
roller  8,  the  rotary  shaft  4  is  rotated  against  the  force  of 
the  return  coil  spring  1  6.  As  a  result,  the  disk  cam  1  9  is 
turned  so  that  the  manipulation  plunger  20  is  moved 

20  down  following  the  surface  of  the  cam.  The  projection 
21  b  of  the  lever  21  is  pushed  in  due  to  the  above-men- 
tioned  downward  movement  of  the  plunger  20  so  that 
the  lever  is  rotated  counterclockwise  about  the  shaft  22 
with  regard  to  FIG.  2.  Accordingly,  the  manipulation  rod 

25  23  of  the  basic  switching  mechanism  2  is  pushed  in  by 
the  tip  21a  of  the  lever  21  so  that  the  mechanism  is 
turned  on.  When  the  object  thus  breaks  contact  with  the 
roller  8,  the  rotary  shaft  4  is  rotated  back  to  the  original 
position  thereof  by  the  force  of  the  return  coil  spring  1  6. 

30  As  a  result,  the  manipulation  rod  23  of  the  basic  switch- 
ing  mechanism  2  is  moved  back  to  the  original  position 
thereof  so  that  the  mechanism  is  turned  off. 

Since  the  rotary  shaft  4  is  rotated  back  to  the  original 
position  thereof  by  the  force  of  the  return  coil  spring  1  6, 

35  the  manipulation  lever  7  is  likely  to  be  rotated  back  be- 
yond  the  free  position  thereof  due  to  the  inertial  force 
thereof  so  as  to  cause  the  basic  switching  mechanism 
2  to  chatter.  This  is  a  problem.  In  addition,  since  the  flat 
portion  14  of  the  rotary  shaft  4  and  the  return  plunger 

40  15  collide  with  each  other  when  the  manipulation  lever 
7  is  rotated  back  to  the  free  position  thereof,  the  edge 
of  the  flat  portion  or  the  like  is  likely  to  be  worn.  This  is 
another  problem. 

A  limit  switch  according  to  the  preamble  of  claim  1 
45  is  known  from  US-A-3  829  637. 

DE-A-1  920  237  discloses  a  limit  switch  having  a 
drive  lever  between  the  cam  means  and  the  manipula- 
tion  rod.  The  force  counteracting  a  rotation  of  the  ma- 
nipulation  lever  back  beyond  its  neutral  position  tends 

so  to  zero  as  the  manipulation  lever  approaches  this  posi- 
tion. 

SUMMARY  OF  THE  INVENTION 

55  The  present  invention  was  made  in  order  to  solve 
the  above-mentioned  problems. 

Accordingly,  it  is  an  object  of  the  present  invention 
to  provide  a  limit  switch  in  which  a  manipulation  lever  is 
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prevented  from  being  moved  back  to  the  free  position. 
The  limit  switch  according  to  the  invention  is  as  de- 

fined  in  claim  1  . 
When  the  manipulation  lever  is  on  the  verge  of  be- 

ing  rotated  back  beyond  the  free  position  by  the  force  of  s 
the  return  spring,  the  drive  lever  provided  between  the 
cam  and  the  manipulation  rod  of  the  basic  switching 
mechanism  counteracts  the  driving  force  of  the  cam  to 
the  manipulation  rod  because  of  the  leverage  of  the 
drive  lever  (  which  is  the  ratio  of  the  length  from  the  ful-  10 
crum  for  the  drive  lever  to  the  point  of  application  of  over 
the  length  from  the  fulcrum  to  the  point  of  action  of  the 
lever)  so  that  the  manipulation  rod  is  prevented  from  be- 
ing  pushed  in.  For  that  reason,  the  inversion  signal  is 
prevented  from  being  generated.  15 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  cutaway  front  view  of  a  limit  switch  pro- 
vided  in  accordance  with  a  related  art.  20 

FIG.  2  is  a  cutaway  side  view  of  the  limit  switch. 
FIG.  3  is  a  cutaway  side  view  of  a  limit  switch  which 

is  an  embodiment  of  the  present  invention. 
FIG.  4  is  a  cutaway  front  view  of  the  head  of  the  limit 

switching  shown  in  FIG.  3.  25 
FIG.  5  is  a  sectional  view  of  the  basic  switching 

mechanism  of  the  limit  switch  shown  in  FIG.  3. 
FIG.  6  is  a  view  showing  the  direction  of  the  motion 

of  the  manipulation  lever  of  the  limit  switch  shown  in  FIG. 
3.  30 

FIG.  7a  is  a  view  showing  the  state  of  the  basic 
switching  mechanism,  which  corresponds  to  the  neutral 
free  position  of  a  manipulation  lever. 

FIG.  7b  is  a  view  showing  the  state  of  the  basic 
switching  mechanism,  which  corresponds  to  the  clock-  35 
wise  rotated  position  of  the  manipulation  lever. 

FIG.  7c  is  a  view  showing  the  state  of  the  basic 
switching  mechanism,  which  corresponds  to  the  coun- 
terclockwise  rotated  position  of  the  manipulation  lever. 

40 
DETAILED  DESCRIPTION  OF  AN  EMBODIMENT 

FIG.  3  shows  a  limit  switch  which  is  yet  another  em- 
bodiment.  The  limit  switch  includes  a  case  301  housing 
a  basic  switching  mechanism  302,  a  head  303  secured  45 
to  the  upper  end  of  the  case,  and  a  rotary  shaft  304  sup- 
ported  by  bearings  305  and  306  in  the  head.  The  butt 
307a  of  the  manipulation  lever  307  of  the  limit  switch  is 
secured  to  the  rotary  shaft  304  at  the  outer  end  304a 
thereof.  The  outside  circumferential  surface  of  the  rotary  so 
shaft  304  has  an  annular  groove  308.  A  roller  309,  with 
which  a  detected  object  such  as  a  workpiece  comes  into 
contact,  is  rotatably  supported  with  a  shaft  31  0  at  the  tip 
307b  of  the  manipulation  lever  307.  An  O-ring  31  1  is  fit- 
ted  in  the  annular  groove  308.  An  oil  seal  31  2  is  provided  55 
between  the  head  303  and  the  rotary  shaft  304.  A  first 
cam  31  3A  and  a  second  cam  31  3B  are  secured  side  by 
side  to  the  rotary  shaft  304.  The  surface  31  3a  of  the  first 

cam  31  3A  is  set  for  clockwise  rotation  shown  by  arrows 
a  in  FIGS.  1  8  and  20.  The  surface  31  3b  of  the  second 
cam  31  3B  is  set  for  counterclockwise  rotation  shown  by 
arrows  b  in  FIGS.  18  and  20.  The  surface  313b  of  the 
second  cam  31  3B  is  set  for  counterclockwise  rotation 
shown  by  arrows  b  in  FIGS  18  and  20.  A  spring  314  is 
engaged  around  the  first  and  the  second  cams  31  3A 
and  31  3B  so  as  to  apply  a  returning  force  to  the  manip- 
ulation  lever  307  through  the  cams.  As  shown  in  FIG.  4, 
a  first  plunger  31  6A  and  a  second  plunger  31  6B,  which 
correspond  to  the  first  and  the  second  cams  31  3A  and 
31  3B,  are  movably  supported  in  the  axial  directions  of 
the  plungers  by  a  plunger  holder  315  provided  at  the 
bottom  of  the  head  303.  A  first  lever  31  7A  and  a  second 
lever  31  7B  are  supported  with  shafts  31  8A  and  31  8B  by 
the  holder  315.  The  first  plunger  31  6A  is  driven  by  the 
first  lever  31  7A  and  the  first  cam  31  3A.  The  second 
plunger  31  6B  is  driven  by  the  second  lever  31  7B  and 
the  second  cam  31  3B.  A  first  drive  lever  320A  and  a 
second  drive  lever  320B  are  supported  by  a  shaft  319 
in  the  case  301  between  the  basic  switching  mechanism 
302  and  the  first  and  the  second  plungers  31  6A  and 
31  6B.  The  leverages  of  the  drive  levers  320A  and  320B, 
each  of  which  is  the  ratio  of  the  length  from  the  fulcrum 
for  the  drive  lever  to  the  point  of  application  of  force  to 
the  drive  lever  to  the  length  from  the  fulcrum  to  the  point 
of  application  of  force  to  the  drive  lever,  are  set  so  that 
the  basic  switching  mechanism  302  is  turned  on  or  off 
through  the  motions  of  the  plungers  31  6A  and  31  6B  in 
the  axial  directions  thereof.  The  drive  levers  counteract 
the  driving  actions  of  the  plungers  when  the  manipula- 
tion  lever  307  is  on  the  verge  of  being  rotated  back  be- 
yond  the  free  position  thereof,  which  is  shown  by  a  ref- 
erence  symbol  FP  in  FIG.  6. 

FIG.  5  shows  the  basic  switching  mechanism  302 
of  the  limit  switch  shown  in  FIG.  3.  The  mechanism  302 
includes  an  upper  switching  unit  SW-,  and  a  lower 
switching  unit  SW2  provided  in  the  casing  331  of  the 
mechanism,  and  a  first  manipulation  rod  332A  and  a 
second  manipulation  rod  332B  supported  concentrically 
to  each  other  with  return  springs  333A  and  333B  in  the 
casing  so  that  the  rods  are  movable  up  an  down.  When 
the  manipulation  lever  307  is  rotated  clockwise  with  re- 
gard  to  FIG.  6,  the  first  manipulation  rod  332A  is  pushed 
in  by  the  first  drive  lever  320A.  When  the  manipulation 
lever  307  is  rotated  counterclockwise  with  regard  to  FIG. 
6,  the  first  manipulation  rod  332A  is  pushed  in  by  the 
first  drive  lever  320A.  When  the  manipulation  lever  307 
is  rotated  counterclockwise  with  regard  to  FIG.  6,  the 
second  manipulation  rod  332B  is  pushed  in  by  the  sec- 
ond  drive  lever  320B.  A  First  movable  spring  334A  and 
a  second  movable  spring  334B,  each  of  which  is  gener- 
ally  W-shaped,  are  engaged  with  the  first  and  the  sec- 
ond  manipulation  rods  332  A  and  332B,  respectively.  A 
first  movable  member  335A  and  a  second  movable 
member  335B  are  driven  by  the  first  and  the  second  ma- 
nipulation  rods  332A  and  332B  through  the  actions  of 
both  the  ends  of  the  first  and  the  second  movable 
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springs  334A  and  334B,  respectively.  Movable  contacts 
336A  and  337A  are  secured  to  the  first  movable  member 
335A  at  both  the  ends  thereof.  Movable  contacts  336B 
and  337B  are  secured  to  the  second  movable  member 
335B  at  both  the  ends  thereof.  A  part  of  fixed  terminals 
338A  and  339A  and  another  pair  of  fixed  terminals  340A 
and  341  A  are  secured  to  the  upper  portion  of  the  casing 
331  .  Normally-open  fixed  contacts  342A  and  343A  are 
secured  to  the  fixed  terminals  338A  and  339A  and  face 
the  movable  contacts  336Aand  337A,  respectively.  Nor- 
mally-closed  fixed  contacts  344A  and  345A  are  secured 
to  the  other  fixed  terminals  340A  and  341  A  and  face  the 
movable  contacts  336A  and  337A,  respectively.  A  pair 
of  fixed  terminals  338B  and  339B  and  another  pair  of 
fixed  terminals  340B  and  341  B  are  secured  to  the  lower 
portion  of  the  casing  331  .  Normally-open  fixed  contacts 
342B  and  343B  are  secured  to  the  fixed  terminals  338B 
and  339B  and  face  the  movable  contacts  336B  and 
337B,  respectively.  Normally-closed  fixed  contacts 
344B  and  345B  are  secured  to  the  other  fixed  terminals 
340B  and  341  B  and  face  the  movable  contacts  336B 
and  337B,  respectively. 

The  operation  of  the  limit  switch  shown  in  FIG.  3  in 
now  described  in  detail.  When  the  manipulation  lever 
307  is  in  the  neutral  free  position  FP  shown  in  FIG.  6, 
the  first  and  the  second  manipulation  rods  332A  and 
332B  of  the  basic  switching  mechanism  302  are  not 
pushed  in,  so  that  the  first  and  the  second  switching 
units  SW1  and  SW2  are  in  states  shown  in  FIG.  7a. 
When  the  detected  object  has  come  into  contact  with 
the  roller  309  so  that  the  manipulation  lever  307  is  ro- 
tated  clockwise  with  regard  to  FIG.  6,  the  first  and  the 
second  cams  31  3A  and  31  3B  are  turned  by  the  rotary 
shaft  304  against  the  force  of  the  return  spring  314.  At 
that  time,  the  first  lever  31  7A  is  rotated  by  the  surface 
31  3a  of  the  first  cam  31  3A  so  that  the  first  plunger  31  6A 
is  moved  down  in  the  axial  direction  thereof.  Because 
of  the  downward  movement  of  the  plunger  31  6A,  the  first 
manipulation  rod  332A  of  the  basic  switching  mecha- 
nism  2  is  pushed  in  through  the  action  of  the  drive  lever 
320A.  When  the  manipulation  lever  307  is  rotated  fur- 
ther  clockwise  to  an  operative  position  OP1  shown  in 
FIG..  6,  the  first  movable  spring  334A  is  inverted  due  to 
the  displacement  of  the  first  manipulation  rod  332A  so 
that  the  first  movable  member  335A  is  moved  up.  As  a 
result,  the  movable  contacts  336A  and  337A  come  into 
contact  with  the  normally-open  fixed  contacts  342A  and 
343A,  respectively,  as  shown  in  FIG.  7b.  When  the  de- 
tected  object  breaks  contact  with  the  roller  309,  the  ma- 
nipulation  lever  307  is  rotated  back  to  the  neutral  free 
position  FP  by  the  force  of  the  return  spring  31  4.  At  that 
time,  the  first  manipulation  rod  332A  of  the  basic  switch- 
ing  mechanism  302  is  returned  to  the  original  position 
thereof  by  the  force  of  the  return  spring  333A,  the  mov- 
able  member  335A  is  moved  backto  the  original  position 
thereof  through  the  action  of  the  movable  spring  334A, 
and  the  movable  contacts  336A  and  337A  come  into 
contact  with  the  normally-closed  fixed  contacts  344A 

and  345A,  respectively.  When  the  manipulation  lever 
307  is  rotated  counterclockwise  6  from  the  neutral  free 
position  FP  with  regard  to  FIG.  6,  the  second  lever  31  7B 
is  rotated  by  the  surface  31  3B  of  the  second  cam  31  3B 

5  so  that  the  second  plunger  31  6B  is  moved  down.  Be- 
cause  of  the  downward  movement  of  the  second  plung- 
er  31  6B,  the  second  manipulation  rod  332B  of  the  basic 
switching  mechanism  302  is  pushed  in  through  the  ac- 
tion  of  the  drive  lever  320B.  When  the  manipulation  lever 

10  307  is  rotated  counterclockwise  further  to  an  operative 
position  OP2  shown  in  FIG.  6,  the  second  movable 
spring  334B  is  inverted  due  to  the  displacement  of  the 
second  manipulation  rod  332B  so  that  the  second  mov- 
able  member  335B  is  moved  up.  As  a  result,  the  mova- 

15  ble  contacts  336B  and  337B  come  into  contact  with  the 
normally-open  fixed  contacts  342B  and  343B,  respec- 
tively,  as  shown  in  FIG.  7c.  when  the  detected  object 
then  breaks  contact  with  the  roller  309,  the  manipulation 
lever  307  is  rotated  back  to  the  neutral  free  position  FP. 

20  At  that  time,  the  second  manipulation  rod  332B  is  re- 
turned  to  the  original  position  thereof  by  the  force  of  the 
return  spring  333B,  the  movable  member  335B  is 
moved  back  to  the  original  position  thereof  through  the 
action  of  the  movable  spring  334B,  and  the  movable 

25  contacts  336B  and  337B  come  into  contact  with  the  nor- 
mally-closed  fixed  contacts  344B  and  345B,  respective- 
ly. 

When  the  manipulation  lever  307  is  rotated  backto 
the  neutral  free  position  FP  from  the  operative  position 

30  OP-,,  for  example,  the  lever  could  be  rotated  back  be- 
yond  the  neutral  free  position  due  to  the  force  of  the  re- 
turn  spring  314.  However,  the  leverage  of  the  first  drive 
lever  320A,  which  is  the  ratio  of  the  length  from  shaft 
319  to  the  point  of  application  of  force  (where  the  first 

35  plunger  31  6A  comes  into  contact  with  the  first  drive  le- 
ver)  over  the  length  from  shaft  31  9  to  the  point  of  action 
(where  the  tip  of  the  first  drive  lever  comes  into  contact 
with  the  first  manipulation  rod  332A)  is  selectively  preset 
so  that  the  first  drive  lever  counteracts  the  driving  force 

40  of  the  first  cam  31  3A  when  the  manipulation  lever  307 
is  on  the  verge  of  being  rotated  back  beyond  the  neutral 
free  position  FP  thereof.  For  that  reason,  the  manipula- 
tion  lever  307  is  prevented  from  being  rotated  back  be- 
yond  the  neutral  free  position  FP  thereof.  The  first  ma- 

45  nipulation  rod  332A  is  thus  prevented  from  being 
pushed  in  to  unnecessarily  turn  on  the  first  switching  unit 
SW1  of  the  basic  switching  mechanism  302. 

Claims 

1.  A  limit  switch  comprising: 

a  case  (301  )  housing  a  switching  means  (302); 
a  head  (303)  secured  to  one  end  of  said  case; 
a  rotary  shaft  (304)  rotatably  supported  by  said 
head; 
a  manipulation  lever  (307)  secured  at  a  butt  end 
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thereof  to  said  rotary  shaft; 
cam  means  (31  3A,  31  3B)  provided  on  said  ro- 
tary  shaft  (304)  for  converting  rotational  motion 
into  straight  motion; 
a  return  spring  (314)  for  applying  a  returning  s 
force  to  said  lever  through  said  cam  means  and 
said  rotary  shaft  to  return  the  manipulation  le- 
ver  to  a  free  position; 
plunger  means  (31  6A,  31  6B)  for  switching  said 
switching  means  disposed  within  the  limit  10 
switch  and  driven  axially  in  response  to  said 
cam  means;  characterized  in  that 
said  switching  means  comprises  two  basic 
switching  mechanisms  each  of  which  has  a 
pushed-in  type  manipulation  rod  (332A,  332B);  is 
and 
drive  lever  means  are  provided  comprising  two 
drive  levers  (320A,  320B),  one  of  said  drive  le- 
vers  (320A)  pushing  the  one  manipulation  rod 
(332A)  when  said  manipulation  lever  (307)  with  20 
said  cam  rotates  in  the  clockwise  direction  from 
its  free  position,  and  the  other  one  of  said  drive 
levers  (320B)  pushing  the  other  manipulation 
rod  (332B)  when  said  manipulation  lever  (307) 
with  said  cam  rotates  in  the  counterclockwise  25 
direction  from  its  free  position, 
each  said  drive  lever  (320A,  320B)  having  a  lev- 
erage,  defined  as  the  ratio  of  the  distance  from 
the  fulcrum  of  the  drive  lever  to  the  point  of  ac- 
tion  on  the  corresponding  manipulation  rod  30 
(332A,  332B)  to  the  distance  from  said  fulcrum 
to  the  point  where  the  drive  lever  (320A,  320B) 
is  acted  on  through  said  cam  means  (31  3A, 
31  3B),  set  such  that  said  drive  lever  (320A, 
320B)  counteracts  the  driving  force  exerted  on  35 
the  cam  means  by  said  returning  spring  (314) 
when  said  manipulation  lever  (307)  is  on  the 
verge  of  being  rotated  back  beyond  its  neutral 
free  position  so  as  to  prevent  rotation  of  said 
manipulation  lever  (307)  back  beyond  said  free  40 
position. 

2.  A  limit  switch  according  to  claim  1  ,  characterized  in 
that  lever  means  (31  7A,  31  7B)  acting  between  the 
cam  means  (31  3A,  31  3B)  and  the  plunger  means  45 
(31  6A,  31  6B)  are  provided. 

3.  A  limit  switch  according  to  claim  1  or  2,  character- 
ized  in  that  the  cam  means  comprises  two  cams 
(31  3A,  31  3B)  each  associated  with  one  of  the  two  so 
manipulation  rods  (332A,  332B). 

Patentanspriiche 
55 

1.  Endschalter  mit 

einem  Schaltmittel  (302)  aufnehmenden  Ge- 

hause  (301), 
einem  an  einem  Ende  des  Gehauses  ange- 
brachten  Kopf  (303), 
einer  von  dem  Kopf  drehbar  gehalterten  Dreh- 
welle  (304), 
einem  an  seinem  FuBende  an  der  Drehwelle 
befestigten  Betatigungshebel  (307), 
auf  der  Drehwelle  (304)  vorgesehenen  Nok- 
kenmitteln  (31  3A,  31  3B)  zur  Umwandlung  ei- 
ner  Drehbewegung  in  eine  geradlinige  Bewe- 
gung, 
einer  Ruckholfeder  (31  4)  zum  Aufbringen  einer 
Ruckfuhrungskraftauf  den  Hebel  uber  die  Nok- 
kenmittel  und  die  Drehwelle  zur  Ruckfuhrung 
des  Betatigungshebels  in  eine  freie  Stellung, 
Kolbenmitteln  (31  6A,  31  6B)  zum  Schalten  der 
in  dem  Endschalter  angeordneten  Schaltmittel 
und  ansprechend  auf  die  Nockenmittel  axial 
angetrieben,  dadurch  gekennzeichnet,  dal3 
die  Schaltmittel  zwei  Schaltgrundmechanis- 
men  aufweisen,  von  denen  jeder  einen  Ein- 
druck-Betatigungsstab  (332A,  332B)  aufweist, 
und 
Antriebshebelmittel  vorgesehen  sind,  welche 
zwei  Antriebshebel  (320A,  320B)  aufweisen, 
von  denen  einer  (320A)  auf  den  einen  Betati- 
gungsstab  (332A)  druckt,  wenn  der  Betati- 
gungshebel  (307)  mit  dem  Nocken  aus  seiner 
freien  Stellung  im  Uhrzeigersinn  dreht,  und  der 
andere  der  Antriebshebel  (320B)  auf  den  ande- 
ren  Betatigungsstab  (332B)  druckt,  wenn  der 
Betatigungshebel  (307)  mit  dem  Nocken  aus 
seiner  freien  Stellung  im  Gegenuhrzeigersinn 
dreht, 
wobei  jeder  der  Antriebshebel  (320A,  320B)  ein 
Hebelverhaltnis,  definiert  als  das  Verhaltnis 
des  Abstandes  zwischen  dem  Drehpunkt  des 
Antriebshebels  und  dem  Einwirkpunkt  auf  den 
entsprechenden  Betatigungsstab  (332A, 
332B)  zum  Abstand  zwischen  dem  Drehpunkt 
und  dem  Punkt,  wo  auf  den  Antriebshebel 
(320A,  320B)  uber  die  Nockenmittel  (31  3A, 
31  3B)  eingewirkt  wird,  derart  hat,  dal3  der  An- 
triebshebel  (320A,  320B)  der  Bewegungskraft 
entgegenwirkt,  die  auf  die  Nockenmittel  durch 
die  Ruckholfeder  (314)  ausgeubt  wird,  wenn 
der  Betatigungshebel  (307)  im  Begriff  ist,  uber 
seine  freie  Neutralstellung  hinaus  zuruckbe- 
wegt  zu  werden,  urn  so  eine  Drehung  des  Be- 
tatigungshebels  (307)  zuruck  uber  seine  freie 
Stellung  hinaus  zu  verhindern. 

2.  Endschalter  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dal3  Hebelmittel  (31  7A,  31  7B),  die  zwi- 
schen  den  Nockenmitteln  (31  3A,  31  3B)  und  den 
Kolbenmitteln  (31  6A,  31  6B)  wirken,  vorgesehen 
sind. 
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3.  Endschalter  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  dal3  die  Nockenmittel  zwei  Nocken 
(31  3A,  31  3B)  aufweisen,  von  denen  jeder  einem 
der  beiden  Betatigungsstabe  (332A,  332B)  zuge- 
ordnet  ist. 

Revendications 

1.  Commutateur  de  fin  de  course  comprenant  :  10 

un  boTtier  (301)  logeant  un  moyen  de  commu- 
tation  (302)  :  2. 
une  tete  (303)  fixee  a  une  extremite  dudit 
boTtier  ;  15 
un  arbre  rotatif  (304)  supporte  rotatif  par  ladite 
tete  : 
un  levier  de  manipulation  (307)  fixe  a  une  de 
ses  extremites  audit  arbre  rotatif  :  3. 
des  moyens  de  came  (31  3A,  31  3B)  montes  sur  20 
ledit  arbre  rotatif  (314)  pour  convertir  un  mou- 
vement  de  rotation  en  un  mouvement 
rectiligne  : 
un  ressort  de  rappel  (314)  destine  a  exercer 
une  force  de  rappel  sur  ledit  levier  par  I'inter-  25 
mediaire  desdits  moyens  de  came  et  dudit  ar- 
bre  rotatif  pour  ramener  le  levier  de  manipula- 
tion  a  une  position  libre  ; 
des  moyens  de  pistons  plongeurs  (31  6A,  31  6B) 
destines  a  commuter  ledit  moyen  de  commuta-  30 
tion  dispose  dans  le  commutateur  de  fin  de 
course  et  enframes  axialement  en  reponse 
auxdits  moyens  de  came  ;  caracterise  en  ce 
que 
ledit  moyen  de  commutation  comprend  deux  35 
mecanismes  de  commutation  de  base  dont 
chacun  comprend  une  tige  de  manipulation  du 
type  poussee  vers  I'interieur  (332A,  332B)  ;  et 
des  moyens  de  levier  de  commande  sont  pre- 
vus  et  comprennent  deux  leviers  de  commande  40 
(320A,  320B),  I'un  desdits  leviers  de  comman- 
de  (320A)  poussant  I'une  des  tiges  de  manipu- 
lation  (332A)  lorsque  ledit  levier  de  manipula- 
tion  (307)  tourne  avec  ladite  came  dans  le  sens 
horaire  a  partir  de  sa  position  libre,  et  I'autre  45 
desdits  leviers  de  commande  (320B)  poussant 
I'autre  tige  de  manipulation  (332B)  lorsque  ledit 
levier  de  manipulation  (307)  tourne  avec  ladite 
came  dans  le  sens  anti-horaire  a  partir  de  sa 
position  libre,  so 
chacun  desdits  leviers  de  commande  (320A, 
320B)  ayant  une  force  de  bras  de  levier  definie 
comme  etant  le  rapport  de  la  distance  comprise 
entre  le  point  d'appui  du  levier  de  commande 
et  le  point  d'action  sur  la  tige  correspondante  55 
de  manipulation  (332A,  332B)  a  la  distance 
comprise  entre  ledit  point  d'appui  et  le  point 
auquel  le  levier  de  commande  (320A,  320B)su- 

bit  Taction  desdits  moyens  de  came  (31  3A, 
31  3B),  ladite  force  de  bras  de  levier  etant  re- 
glee  de  facon  que  ledit  levier  de  commande 
(320A,  320B)  agisse  a  I'encontre  de  la  force  de 
commande  exercee  sur  les  moyens  de  came 
par  ledit  ressort  de  rappel  (314)  lorsque  ledit 
levier  de  manipulation  (307)  est  sur  le  point 
d'etre  enframe  en  rotation  vers  I'arriere  au-dela 
de  sa  position  neutre  libre,  afin  d'empecher  la 
rotation  dudit  levier  de  manipulation  (307)  vers 
I'arriere  au-dela  de  ladite  position  libre. 

Commutateur  de  fin  de  course  selon  la  revendica- 
tion  1  ,  caracterise  en  ce  que  des  moyens  de  levier 
(31  7A,  31  7B)  agissant  entre  les  moyens  de  came 
(31  3A,  31  3B)  et  les  moyens  de  pistons  plongeurs 
(31  6A,  31  6B)  sont  prevus. 

Commutateur  de  fin  de  course  selon  la  revendica- 
tion  1  ou  2,  caracterise  en  ce  que  les  moyens  de 
came  comprennent  deux  cames  (31  3A,  31  3B)  dont 
chacune  est  associee  a  I'une  des  deux  tiges  de  ma- 
nipulation  (332A,  332B). 
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