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Description 

The  present  invention  relates  to  a  detent  de- 
vice  for  maintaining  a  control  lever  at  an  operating 
position  which  issues  a  command  of  a  winding-up 
or  other  to  a  winch  of  a  crane  or  the  like. 

As  a  conventional  detent  device  for  a  control 
lever,  the  device  shown  in  FIG.  6  is  well  known. 
The  well  known  example  shows  the  case  where  the 
device  is  applied  to  a  so-called  remote  control 
valve  in  which  a  pilot  reducing  valve  is  actuated  by 
operation  of  a  lever. 

In  FIG.  6,  the  reference  numeral  1  designates  a 
control  lever,  and  2  is  a  cam  secured  to  the  control 
lever  1,  these  being  integrally  rotated  around  a 
horizontal  shaft  3.  Push  rods  4a  and  5a  of  pilot 
reducing  valves  4  and  5  come  into  contact  with  the 
bottom  surface  of  the  cam  2  so  that  one  of  the 
reducing  valves  4  and  5  is  actuated  by  rotation  of 
the  cam  2  and  a  main  control  valve  not  shown  is 
switched  by  the  secondary  pressure  thereof  and 
the  winding-up  or  winding-down  operation  is  car- 
ried  out. 

Both  sides  2a,  2a  (hereinafter  referred  to  as 
cam  surfaces)  of  the  cam  2  are  provided  with 
detent  recesses  6  ...  at  two  locations  corresponding 
to  operating  positions  (detent  positions)  on  both 
sides  of  the  lever.  A  piston  case  8  is  provided  on  a 
housing  7  housing  therein  the  cam  2,  the  piston 
case  8  being  interiorly  provided  with  a  piston  9  and 
a  bias  spring  10  for  biasing  the  piston  9  toward  the 
cam  surface  2a.  A  ball  1  1  in  elastic  contact  with  the 
cam  surface  2a  is  held  on  the  end  of  the  piston  9, 
and  at  the  detent  position,  the  ball  11  is  engaged 
with  the  recess  6  of  the  cam  2  whereby  the  cam  2, 
that  is,  the  control  lever  is  held  at  the  detent 
position  against  the  spring  reaction  of  the  reducing 
valves  4  or  5. 

However,  in  the  aforesaid  prior  art,  the  ball  11 
is  always  in  contact  with  the  cam  surface  2a  with  a 
fixed  spring  force,  and  this  spring  force  is  relatively 
great  enough  to  hold  the  control  lever  1  at  the 
detent  position  overcoming  the  reaction  of  the  re- 
ducing  valve.  Therefore,  there  is  an  unpleasant 
feeling  of  resistance  during  the  operation  of  the 
lever,  and  the  operating  feeling  is  poor  and  the 
lever  operation  becomes  unduly  heavy. 

In  the  control  lever  for  controlling  a  winch  for  a 
crane,  operating  reaction  is  increased  as  a  load  (a 
lifting  load)  increases,  and  therefore,  load  pressure 
or  the  like  of  an  actuator  (hydrualic  motor)  is  ap- 
plied  as  a  lever  operating  reaction  to  the  control 
lever  1,  as  disclosed  in  Japanese  Utility  Model 
Application  Laid-Open  No.  14199/1980.  In  this 
case,  according  to  the  prior  art,  a  proportion  of  load 
reaction  occupied  by  the  entire  operating  reaction 
decreases  as  the  result  of  great  operating  resis- 
tance  (hereinafter  referred  to  as  detent  resistance) 

caused  by  the  detent  device,  which  gives  rise  to  a 
problem  in  that  the  load  reaction  is  hard  to  be 
transmitted  to  a  driver. 

From  EP-A-0  051  186,  there  is  further  known  a 
5  detent  device  for  a  shiftable  hydraulic  control  valve 

comprising  a  fixing  device  which  has  a  cam  with 
grooves  and  a  catch  with  a  roll  shiftable  against  the 
surface  of  the  cam.  This  fixing  device  is  automati- 
cally  loosened,  when  the  system  pressure  drops 

io  during  the  performance  of  a  hydraulic  function, 
wherein  the  cam  is  turned  out  of  one  of  the 
grooves  with  the  roll  being  removed,  and  thus  the 
re-positioning  of  the  control  valve  to  its  neutral 
position  is  effected. 

75  It  is  therefore  an  object  of  the  present  invention 
to  provide  a  detent  device  for  a  control  lever  which 
can  exhibit  a  great  retaining  force  only  at  a  detent 
position  and  reduce  the  detent  resistance  in  portion 
other  than  the  detent  position  to  improve  the  oper- 

20  ability  and  in  which  in  case  of  employing  an  ar- 
rangement  wherein  operating  reaction  is  increased 
according  to  a  load,  a  proportion  of  load  reaction 
occupied  by  the  entire  operating  reaction  can  be 
increased  to  positively  transmit  the  load  reaction  to 

25  the  driver. 
In  accordance  with  the  present  invention,  there 

is  provided  a  detent  device  for  a  control  lever 
comprising  a  cam  which  integrally  moves  with  a 
control  lever  by  operation  of  the  control  lever,  a 

30  piston  provided  in  a  piston  case  in  a  position 
wherein  one  end  of  the  piston  comes  into  sliding 
contact  with  the  cam  during  movement  of  said 
cam,  a  pressure  chamber  formed  at  the  rear  of 
said  piston,  oil  pressure  supply  means  for  sup- 

35  plying  oil  pressure  to  said  pressure  chamber,  and  a 
spring  provided  within  said  pressure  chamber  to 
bias  said  piston  toward  said  cam,  said  cam  being 
provided  with  a  detent  portion  wherein  the  sliding 
resistance  with  the  end  of  the  piston  is  greater  than 

40  on  the  other  portions  of  the  cam  the  detent  portion 
being  provided  in  a  part  of  the  cam's  surface  with 
which  the  end  of  said  piston  slidingly  contacts, 
further  comprising  detection  means  for  detecting 
that  the  end  of  the  piston  is  positioned  at  said 

45  detent  portion,  and  that  oil-pressure  is  supplied  to 
said  pressure  chamber  on  the  basis  of  a  detection 
signal  from  said  detection  means. 

In  the  above-described  structure,  in  accor- 
dance  with  the  present  invention,  an  electric  con- 

50  tact  constituted  by  a  piston  and  a  cam  is  used  as 
detection  means. 

With  the  above-described  arrangement,  the  de- 
tent  resistance  can  be  reduced  in  the  portion  other 
than  the  detent  position,  and  therefore,  the  oper- 

55  ability  can  be  improved,  and  the  proportion  of  the 
detent  resistance  occupied  by  the  entire  operating 
reaction  can  be  reduced,  that  is,  the  proportion 
occupied  by  the  load  reaction  can  be  increased  to 
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positively  transmit  the  load  reaction  to  the  driver. 
In  addition,  as  the  detection  means,  the  electric 

contact  constituted  by  the  piston  and  the  cam  is 
used,  whereby  a  mounting  adjustment  of  the  detec- 
tion  means  is  not  required,  and  therefore,  introduc- 
tion  work  becomes  easy.  Furthermore,  since  influ- 
ence  due  to  the  vibration  of  a  machine  body  is 
hardly  received,  the  reliability  of  the  detecting  op- 
eration  is  improved. 

These  and  other  objects  will  become  apparent 
from  the  following  detailed  description  taken  in 
connection  with  the  accompanying  drawings. 

FIG.  1  is  a  view  showing  a  first  embodiment 
according  to  the  present  invention; 
FIGS.  2(a)  and  2(b)  are  circuit  views  showing 
two  examples  of  a  drive  circuit  for  a  solenoid  of 
an  electromagnetic  switching  valve  in  the  device 
shown  in  FIG.  1  ; 
FIG.  3  is  a  view  showing  a  second  embodiment 
according  to  the  present  invention; 
FIG.  4  is  a  view  showing  a  third  embodiment 
according  to  the  present  invention; 
FIG.  5  is  a  view  corresponding  to  FIG.  1  shoving 
a  fourth  embodiment  of  the  present  invention; 
and 
FIG.  6  is  a  view  showing  a  prior  art. 
Embodiments  of  the  present  invention  will  be 

described  hereinafter  in  connection  with  FIGS.  1  to 
5. 

FIGS.  1  and  2  show  a  first  embodiment  of  the 
present  invention,  FIG.  3  shows  a  second  embodi- 
ment,  FIG.  4  shows  a  third  embodiment,  and  FIG.  5 
shows  a  fourth  embodiment. 

In  these  embodiments,  a  control  lever  for  a 
winch  controls  a  remote  control  valve,  similar  to  the 
above-described  prior  art. 

First  Embodiment  (FIGS.  1  and  2) 

Since  the  basic  structure  of  the  remote  control 
valve  in  which  the  pilot  reducing  valve  is  actuated 
by  the  operation  of  the  control  lever  is  the  same  as 
that  of  the  prior  art  shown  in  FIG.  6,  the  illustration 
of  the  control  lever  and  the  reducing  valve  is  omit- 
ted  and  only  the  detent  device  portion  is  shown. 
Also,  since  the  structure  of  the  detent  device  is 
exactly  the  same  on  both  sides  of  the  cam,  only 
one  side  thereof  is  shown. 

Reference  numeral  21  designates  a  cam  which 
is  rotated  around  a  horizontal  shaft  22  integral  with 
a  control  lever  by  operation  of  the  control  lever. 
Recesses  23,  23  as  detent  portions  are  provided  at 
upper  and  lower  locations  corresponding  to  operat- 
ing  positions  (detent  positions)  on  both  sides  of  the 
lever  in  the  cam's  surface  (hereinafter  referred  to 
as  the  detent  position)  21a.  On  the  other  hand,  a 
piston  case  25  is  mounted  on  a  housing  24  hous- 
ing  therein  the  cam  21,  the  piston  case  25  being 

interiorly  provided  with  a  piston  26  and  a  push 
spring  27  for  biasing  the  piston  26  toward  the 
cam's  surface  21a.  The  reference  numeral  28  des- 
ignates  a  combination  spring  receiver-cap  mounted 

5  on  the  rear  end  of  the  piston  case  25,  and  a 
pressure  chamber  29  is  formed  between  the  cap 
28  and  the  piston  26  within  the  piston  case  25. 

A  ball  30  is  held  on  the  end  of  the  piston  26, 
the  ball  30  being  elastically  placed  in  contact  with 

io  the  cam  surface  21a  by  the  force  of  the  push 
spring  27  and  placed  in  engagement  with  the  re- 
cess  23  at  the  detent  position.  In  this  case,  the 
force  of  the  push  spring  27  has  the  minimum 
magnitude  as  required  such  that  the  contact  state 

is  between  the  ball  30  and  the  cam  surface  21a  is 
secured  through  the  entire  lever  stroke  and  is  set 
to  be  so  weak  that  the  cam  21  (control  lever)  is  not 
held  by  itself  in  the  state  wherein  the  ball  30  is 
engaged  with  the  recess  23. 

20  On  the  other  hand,  a  rod  31  is  integrally  con- 
nected  to  the  rear  end  of  the  piston  26  in  the  state 
wherein  the  rod  31  extends  through  the  cap  28.  A 
limit  switch  32  is  operated  by  the  rod  31  . 

A  hydraulic  pump  indicated  at  33  is  connected 
25  to  the  pressure  chamber  29  within  the  piston  case 

25  through  an  electromagnetic  switching  valve  34 
and  a  pipe  35.  In  the  state  wherein  a  solenoid  34a 
is  not  energized,  the  electromagnetic  switching 
valve  34  is  at  a  tank  communication  position  a  on 

30  the  left  side  in  the  figure,  and  when  the  limit  switch 
32  is  actuated,  the  solenoid  34a  is  energized  and 
switched  to  a  pressure  oil  supply  position  b  on  the 
right  side  in  the  figure.  In  this  state,  pressure  oil  is 
supplied  from  the  pump  33  to  the  pressure  cham- 

35  ber  29  whereby  oil  pressure  acts  on  the  pressure 
chamber  29. 

In  the  detent  position  in  which  the  ball  30 
engages  the  recess  23,  the  force  of  the  push 
spring  27  and  the  oil  pressure  of  the  pressure 

40  chamber  29  are  applied  to  the  piston  26  and  these 
forces  are  applied  to  the  ball  30  whereby  the  cam 
21  (control  lever)  is  held  at  the  detent  position. 
That  is,  only  at  the  detent  position,  a  great  force 
that  may  overcome  the  reaction  of  the  reducing 

45  valve  to  secure  the  detent  function  acts  on  the 
control  lever,  and  during  other  operation  of  the 
lever,  only  a  spring  force  which  is  so  small  that  the 
contact  state  between  the  ball  30  and  the  cam's 
surface  21a  is  secured  acts.  Therefore,  as  com- 

50  pared  with  the  conventional  device  in  which  a  fixed 
great  force  always  acts  as  the  detent  resistance, 
there  is  no  unpleasant  feeling  during  the  operation 
of  the  lever  and  the  operating  reaction  as  a  whole 
is  small.  Therefore,  the  operability  is  good. 

55  In  the  case  of  a  system  in  which  the  operating 
reaction  according  to  the  load  is  applied  to  the 
control  lever,  the  detent  resistance  becomes  small 
whereby  the  proportion  of  the  load  reaction  oc- 

3 
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cupied  by  the  whole  operating  reaction  becomes 
large.  Therefore,  the  load  reaction  can  be  positively 
transmitted  to  the  driver.  In  FIG.  1,  the  reference 
numeral  36  designates  a  relief  valve  for  setting  the 
pressure  of  the  pressure  chamber  29.  The  detent  is 
released  by  cutting  off  the  energization  of  the  elec- 
tromagnetic  switching  valve  34  to  the  solenoid  34a 
through  the  operation  of  the  release  switch  sepa- 
rately  provided.  Two  examples  of  the  circuit  struc- 
ture  of  the  solenoid  drive  circuit  are  shown  in  FIGS. 
2(a)  and  2(b). 

In  the  circuit  shown  in  FIG.  2(a),  a  first  relay  37 
and  a  second  relay  38  are  used.  A  normally  open 
contact  39  of  the  first  relay  37  and  the  solenoid 
34a,  the  first  relay  37  and  a  normally  closed  con- 
tact  40  of  the  second  relay  38  and  the  limit  switch 
32,  and  the  second  relay  38  and  a  release  switch 
41  are  respectively  connected  in  series,  these 
three  series  circuits  being  connected  in  parallel 
between  power  sources. 

In  this  circuit  structure,  when  at  the  detent 
position,  the  limit  switch  32  is  turned  on,  the  first 
relay  37  is  actuated  to  energize  the  solenoid  34a, 
and  the  electromagnetic  valve  34  is  switched  to  the 
pressure  oil  supply  position  b  and  is  actuated. 
Thereafter,  when  the  release  switch  41  is  turned 
on,  the  second  relay  38  is  actuated  with  the  result 
that  the  normally  closed  contact  40  is  opened  and 
the  first  relay  37  is  returned.  Then,  the  normally 
open  contact  39  is  opened  so  that  the  energizing 
circuit  of  the  solenoid  34a  is  cut  off. 

On  the  other  hand,  in  the  circuit  shown  in  FIG. 
2(b),  a  normally  closed  switch  is  used  as  the  limit 
switch  32.  The  limit  switch  32  is  connected  parallel 
with  the  release  switch  41,  and  this  parallel  circuit 
is  connected  in  series  with  the  relay  42.  A  normally 
closed  contact  43  of  the  relay  42  and  the  solenoid 
34a  are  connected  in  series  between  power  sour- 
ces. 

Since  in  this  circuit,  the  limit  switch  32  is  a 
normally  closed  switch,  the  relay  42  is  in  the  op- 
erating  state  at  a  position  other  than  the  detent 
position,  and  the  normally  closed  contact  43  there- 
of  is  opened  so  that  the  solenoid  34a  is  discon- 
nected.  The  limit  switch  32  is  then  turned  off  by 
movement  of  the  rod  31  in  FIG.  1  at  the  detent 
position,  and  the  relay  42  is  returned  and  the 
normally  closed  contact  43  is  closed  to  form  an 
energizing  circuit  of  the  solenoid  34a.  When  the 
release  switch  41  is  turned  on,  the  energization  to 
the  solenoid  34a  is  cut  off. 

Among  the  aforesaid  two  circuits,  the  FIG.  2(b) 
structure  is  simple.  On  the  other  hand,  the  struc- 
ture  (a)  is  somewhat  complicated  but  at  the  time  of 
failure  such  as  breaking  of  wire  of  the  relays  37 
and  38,  the  detent  function  is  merely  invalidated. 
There  is  no  inconvenience  such  that  the  detent 
function  keeps  effective,  and  the  merit  is  provided 

which  has  a  so-called  fail-safe  function. 

Second  Embodiment  (FIG.  3) 

5  In  the  case  where  the  detent  function  is  not 
necessary  in  the  operation  in  which  a  lever  is 
frequently  operated,  according  to  the  above-de- 
scribed  embodiment,  the  release  switch  41  in  FIG. 
2  has  to  be  operated  at  every  lever  operation. 

io  In  view  of  the  above,  in  the  second  embodi- 
ment,  an  electromagnetic  switching  valve  44  is 
provided  in  a  pipe  35  connecting  the  electromag- 
netic  switching  valve  34  and  the  pressure  chamber 
29,  the  electromagnetic  switching  valve  44  being 

is  controlled  by  a  selection  switch  not  shown.  In  this 
manner,  if  the  electromagnetic  switching  valve  44 
is  set  to  the  tank  communication  position  in  the 
figure  when  the  detent  function  is  not  needed,  the 
detent  function  can  be  invalidated  at  all  times. 

20  Therefore,  it  is  possible  to  save  the  trouble  of 
operating  the  release  switch  41  at  every  lever  op- 
eration. 

It  is  noted  that  as  a  sensor  for  detecting  the 
fact  that  the  ball  30  is  engaged  with  the  recess  23 

25  by  movement  of  the  piston  26,  a  proximity  switch 
or  a  photo  sensor  may  be  used  in  place  of  the  limit 
switch  32. 

Third  Embodiment  (FIG.  4)  and  Fourth  Embodi- 
30  ment  (FIG.  5) 

In  the  case  of  the  structure  in  which  the  ball  30 
is  engaged  with  the  recess  23  to  hold  the  control 
lever  at  the  detent  position,  the  amount  of  move- 

35  ment  of  the  ball  30,  that  is,  the  stroke  of  movement 
of  the  piston  26  is  normally  as  small  as  0.5  mm  to 
1  mm.  Therefore,  in  the  case  of  the  structure  off 
the  aforementioned  first  and  second  embodiments 
in  which  the  engagement  of  the  ball  30  with  the 

40  recess  23  has  to  be  detected  by  a  small  stroke 
variation  of  the  piston  26,  mounting  adjustment  of 
the  sensor  (limit  switch  32  or  proximity  switch  or 
photo  sensor)  becomes  cumbersome.  In  addition, 
there  possibly  occurs  a  deviation  in  adjustment  due 

45  to  the  vibration  of  the  body  during  operation. 
As  a  countermeasure,  it  is  considered  that  the 

recess  23  is  deepened  to  increase  the  stroke  of  the 
piston  26.  However,  in  this  case,  the  force  required 
to  disengage  the  ball  30  from  the  recess  23,  that  is, 

50  the  detent  releasing  force  increases,  and  therefore 
the  operability  becomes  deteriorated. 

In  view  of  the  above,  in  the  third  and  fourth 
embodiments,  the  movement  of  the  piston  26  is  not 
detected  but  an  electric  contact  is  constituted  by 

55  the  piston  26  and  the  cam  21  so  that  the  engage- 
ment  and  disengagement  between  the  ball  30  and 
the  recess  23  are  directly  detected  by  opening  and 
closing  the  contact. 

4 
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That  is,  in  the  third  embodiment,  the  piston 
case  25  is  formed  of  ceramic  such  as  aluminum 
oxide  or  rubber  or  other  electric  insulating  material 
and  other  constituent  members  are  formed  of  elec- 
trically  conductive  material  to  thereby  constitute  a 
series  circuit  of  the  cap  28  of  the  piston  case  25  - 
push  spring  27  -  piston  26  -  ball  30  -  cam  21  - 
horizontal  shaft  22  as  a  fulcrum  of  cam  -  housing 
24  on  which  the  horizontal  shaft  22  is  mounted  (the 
body  being  grounded). 

This  series  circuit  is  connected  to  a  power 
source  (battery)  46  through  a  relay  45,  and  a 
normally  closed  contact  47  of  the  relay  45  is  in- 
serted  into  an  energizing  circuit  of  the  electromag- 
netic  switching  valve  34  to  the  solenoid  34a. 

An  insulating  layer  48  formed  of  electric  in- 
sulating  material  similar  to  the  piston  case  25  is 
provided  on  the  surface  in  contact  with  the  ball  30 
of  the  recess  23. 

In  this  manner,  when  the  ball  30  is  engaged 
with  the  recess  23,  the  piston  26  is  disconnected 
from  the  cam  21  (contact  is  off),  and  in  the  state 
other  than  the  just-mentioned  state,  the  energizing 
state  (contact  is  on)  is  obtained. 

In  the  case  of  the  third  and  fourth  embodi- 
ments,  the  rod  31  in  the  first  and  second  embodi- 
ments  is  not  needed. 

In  the  contact-on  state,  the  relay  45  is  en- 
ergized  and  actuated,  and  the  normally  closed  con- 
tact  47  is  opened.  Therefore,  the  energizing  circuit 
of  the  solenoid  34a  is  cut  off.  Accordingly,  since 
the  electromagnetic  switching  valve  34  is  in  the 
tank  communication  position  a,  oil  pressure  is  not 
supplied  to  the  pressure  chamber  29. 

When  the  ball  30  is  engaged  with  the  recess 
23  at  the  detent  position  to  assume  the  aforesaid 
contact-off  state,  the  relay  45  stops  and  the  nor- 
mally  closed  contact  47  is  closed.  Therefore,  the 
electromagnetic  switching  valve  34  is  switched  to 
the  pressure  oil  supply  position  b  so  that  oil  pres- 
sure  is  supplied  to  the  pressure  chamber  29. 

On  the  other  hand,  in  the  fourth  embodiment,  a 
structure  reversed  to  that  of  the  third  embodiment 
is  employed,  in  which  the  cam  21  in  addition  to  the 
piston  case  25  is  formed  of  electric  insulating  ma- 
terial,  an  electric  conductive  layer  49  formed  of  an 
electric  conductive  material  is  provided  on  the  con- 
tact  surfaceof  the  recess  23  with  the  ball  30,  and 
the  electric  conductive  layer  49  and  the  horizontal 
shaft  22  are  connected  by  a  lead  wire  50  disposed 
within  the  cam  21  . 

A  normally  open  contact  51  of  the  relay  45  is 
inserted  into  an  energizing  circuit  of  the  electro- 
magnetic  switching  valve  34  to  the  solenoid  34a. 

Accordingly,  in  the  case  of  the  fourth  embodi- 
ment,  when  the  ball  30  is  engaged  with  the  recess 
23  at  the  detent  position,  the  contact-on  state  is 
formed  and  the  relay  45  is  actuated  so  that  the 

solenoid  34  is  energized  to  supply  oil  pressure  to 
the  pressure  chamber  29. 

As  described  above,  the  third  and  fourth  em- 
bodiments  have  the  structure  wherein  the  electric 

5  contact  is  constituted  by  the  piston  26  and  the  cam 
21  and  the  electromagnetic  switching  valve  34  is 
controlled  by  opening  and  closing  the  contact. 
Therefore,  cumbersome  adjustment  such  as 
mounting  adjustment  of  the  sensor  as  in  the  case 

io  of  the  first  and  second  embodiments  in  which  the 
movement  of  the  piston  26  is  detected  by  the 
sensor  is  not  needed.  There  is  no  problem  of  a 
deviation  of  adjustment  due  to  the  vibration  of  the 
body,  and  the  reliability  of  detection  is  improved. 

is  While  in  the  above-described  embodiments, 
the  recess  23  as  a  detent  portion  is  provided  on 
the  side  of  the  cam  21  ,  and  the  ball  30  is  provided 
on  the  side  of  the  piston  26  opposed  to  the  former, 
it  is  noted  that  conversely  thereto,  a  ball  or  a  ball- 

20  like  projection  as  a  detent  portion  may  be  provided 
on  the  cam  side,  and  a  recess  with  which  the 
projection  is  engaged  may  be  provided  on  the 
piston  side. 

Furthermore,  in  the  case  where  the  electric 
25  contact  constituted  by  the  piston  and  the  cam  is 

used  as  detection  means,  the  electric  contact  is  not 
always  constituted  by  the  projection  and  the  recess 
as  in  the  above-described  third  and  fourth  embodi- 
ments  but  for  example,  as  a  detent  portion  on  the 

30  cam  side,  a  stopper  which  comes  into  abutment 
with  the  piston  to  impede  further  rotation  of  the 
cam  or  a  rugged  portion  for  causing  the  frictional 
contact  resistance  of  the  piston  to  increase  may  be 
provided. 

35  As  described  above,  according  to  the  present 
invention,  at  the  detent  position  of  the  control  lever, 
oil  pressure  is  supplied  to  the  pressure  chamber 
formed  at  the  rear  of  the  piston  to  exhibit  the 
detent  function.  Therefore,  the  detent  resistance  at 

40  a  portion  other  than  the  detent  position  can  be 
minimized.  Because  of  this,  the  operability  can  be 
improved.  In  addition,  in  the  case  where  the  operat- 
ing  reaction  according  to  the  load  is  applied  to  the 
control  lever,  the  proportion  of  the  detent  resis- 

45  tance  occupied  by  the  entire  operating  reaction  can 
be  made  small,  that  is,  the  proportion  for  which  the 
load  reaction  is  occupied  can  be  made  large  to 
positively  transmit  the  load  reaction  to  the  driver. 

Moreover,  according  to  the  structure  in  which 
50  the  fact  that  the  control  lever  reached  the  detent 

position  is  detected  by  the  electric  contact  con- 
stituted  by  the  piston  and  the  cam,  the  mounting 
adjustment  of  the  detection  means  is  not  required 
as  compared  with  the  case  where  the  fact  that  the 

55  control  lever  reached  the  detent  position  is  de- 
tected  by  the  movement  of  the  piston,  and  there- 
fore  introduction  becomes  easy.  Since  the  influ- 
ence  due  to  the  vibration  of  the  body  is  hardly 

5 
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received,  the  reliability  of  the  detecting  operation  is 
improved. 

Claims 

1.  A  detent  device  for  a  control  lever  comprising 
a  cam  (21)  which  integrally  moves  with  a  con- 
trol  lever  by  operation  of  the  control  lever,  a 
piston  (26)  provided  in  a  piston  case  (25)  in  a 
position  wherein  one  end  of  the  piston  (26) 
comes  into  sliding  contact  with  the  cam  (21) 
during  movement  of  said  cam  (21),  a  pressure 
chamber  (29)  formed  at  the  rear  of  said  piston 
(26),  oil  pressure  supply  means  for  supplying 
oil  pressure  to  said  pressure  chamber  (29), 
and  a  spring  (27)  provided  within  said  pressure 
chamber  (29)  to  bias  said  piston  (26)  toward 
said  cam  (21),  said  cam  (21)  being  provided 
with  a  detent  portion  (23)  wherein  the  sliding 
resistance  with  the  end  of  the  piston  is  greater 
than  on  the  other  portions  of  the  cam  (21),  the 
detent  portion  (23)  being  provided  in  a  part  of 
the  cam's  surface  (21a)  with  which  the  end  of 
said  piston  (26)  slidingly  contacts,  character- 
ized  In  that  it  further  comprises  detection 
means  for  detecting  that  the  end  of  the  piston 
(26)  is  positioned  at  said  detent  portion  (23), 
and  that  oil-pressure  is  supplied  to  said  pres- 
sure  chamber  (29)  on  the  basis  of  a  detection 
signal  from  said  detection  means. 

2.  A  detent  device  according  to  claim  1,  char- 
acterized  in  that  the  detection  means  com- 
prises  an  electric  contact  constituted  by  said 
piston  (26)  and  said  cam  (21). 

3.  A  detent  device  according  to  claim  1,  char- 
acterized  in  that  an  electromagnetic  switching 
valve  (44)  is  provided  in  a  pipe  (35)  connecting 
an  electromagnetic  switching  valve  (34)  of  said 
oil-pressure  supply  means  and  said  pressure 
chamber  (29),  the  first  mentioned  electromag- 
netic  switching  valve  (44)  being  controlled  by  a 
selection  switch. 

4.  A  detent  device  according  to  claim  1,  char- 
acterized  in  that  a  sensor  (32)  in  which  en- 
gagement  of  a  ball  (30)  with  a  recess  (23)  is 
detected  by  movement  of  said  piston  (26) 
comprises  a  limit  switch. 

5.  A  detent  device  according  to  claim  4,  char- 
acterized  in  that  said  sensor  (32)  comprises  a 
proximity  switch. 

6.  A  detent  device  according  to  claim  1,  char- 
acterized  in  that  said  piston  case  (25)  is 
formed  of  ceramic,  rubber  or  other  electrically 

insulating  material,  and  other  members  are 
formed  of  an  electrically  conductive  material. 

7.  A  detent  device  according  to  claim  1,  char- 
5  acterized  in  that  a  stopper  which  comes  into 

abutment  with  said  piston  (26)  or  a  rugged 
portion  is  provided  as  said  detent  portion  (23) 
on  said  cam's  surface  (21a)  to  impede  further 
rotation  of  said  cam  (21). 

10 
Patentanspruche 

1.  Rastvorrichtung  fur  einen  Steuerhebel  mit  ei- 
nem  Nocken  (21),  welcher  sich  zusammen  mit 

is  einem  Steuerhebel  bei  Betatigung  des  Steuer- 
hebels  bewegt,  mit  einem  Kolben  (26),  der  sich 
in  einem  Kolbenmantel  (25)  in  einer  Stellung 
befindet,  in  der  ein  Ende  des  Kolbens  (26) 
wahrend  der  Bewegung  des  Nockens  (21)  in 

20  gleitendem  Kontakt  mit  dem  Nocken  (21) 
kommt,  mit  einer  auf  der  Ruckseite  des  Kol- 
bens  (26)  ausgebildeten  Druckkammer  (29), 
mit  Oldruckversorgungseinrichtungen,  urn  die 
Druckkammer  (29)  mit  Oldruck  zu  versorgen, 

25  mit  einer  in  der  Druckkammer  (29)  vorgesehe- 
nen  Feder  (27),  urn  den  Kolben  (26)  gegen 
den  Nocken  (21)  vorzuspannen,  wobei  der 
Nocken  (21)  einen  Rastabschnitt  (23)  aufweist, 
in  welchem  der  Gleitwiderstand  mit  dem  Ende 

30  des  Kolbens  gro/Ser  ist  als  auf  den  anderen 
Abschnitten  des  Nockens  (21),  und  wobei  der 
Rastabschnitt  (23)  auf  einem  Teil  der  Nocken- 
oberflache  (21a)  vorgesehen  ist,  welche  in  glei- 
tendem  Kontakt  mit  dem  Ende  des  Kolbens  ist, 

35  dadurch  gekennzeichnet,  dafl  sie  ferner  Er- 
fassungseinrichtungen  aufweist,  urn  zu  erfas- 
sen,  da/S  das  Ende  des  Kolbens  (26)  an  dem 
Rastabschnitt  (23)  positioniert  ist,  und  daS  Ol- 
druck  auf  der  Basis  eines  Erfassungsignals  von 

40  der  Erfassungseinrichtung  zur  Druckkammer 
(29)  gefuhrt  ist. 

2.  Rastvorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  da/S  die  Erfassungseinrichtung 

45  einen  elektrischen  Kontakt  aufweist,  der  von 
dem  Kolben  (26)  und  dem  Nocken  (21)  gebil- 
det  ist. 

3.  Rastvorrichtung  nach  Anspruch  1,  dadurch  ge- 
50  kennzeichnet,  da/S  ein  elektromagnetisches 

Schaltventil  (44)  in  einem  Rohr  (35)  vorgese- 
hen  ist,  das  ein  elektromagnetisches  Schalt- 
ventil  (34)  der  Oldruckversorgungseinrichtung 
und  die  Druckkammer  (29)  verbindet,  wobei 

55  das  erstgenannte  elektromagnetische  Schalt- 
ventil  (44)  durch  einen  Wahlschalter  steuerbar 
ist. 

6 
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4.  Rastvorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  da/S  ein  Sensor  (32),  in  welchem 
ein  Eingriff  einer  Kugel  (30)  mit  einer  Ausspa- 
rung  (23)  durch  die  Bewegung  des  Kolbens 
(26)  erfa/Sbar  ist,  einen  Grenzschalter  aufweist. 

5.  Rastvorrichtung  nach  Anspruch  4,  dadurch  ge- 
kennzeichnet,  da/S  der  Sensor  (32)  einen  Nahe- 
rungsschalter  aufweist. 

6.  Rastvorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  da/S  der  Kolbenmantel  (25)  aus 
Keramik,  Gummi  oder  anderem  elektrisch  iso- 
lierenden  Material  hergestellt  ist,  und  da/S  an- 
dere  Teile  aus  einem  elektrisch  leitenden  Ma- 
terial  hergestellt  sind. 

7.  Rastvorrichtung  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  da/S  ein  Anschlag,  der  gegen 
den  Kolben  (26)  sto/St,  oder  ein  aufgerauhter 
Abschnitt  als  Rastabschnitt  (23)  auf  der  Nok- 
kenoberflache  (21a)  vorgesehen  ist,  urn  weite- 
re  Drehung  des  Nockens  (21)  zu  verhindern. 

Revendicatlons 

1.  Dispositif  a  mecanisme  d'arret  pour  un  levier 
de  commande  comprenant  une  came  (21)  se 
deplagant  de  fagon  integrale  avec  un  levier  de 
commande  par  actionnement  du  levier  de 
commande,  un  piston  (26)  prevu  dans  une 
enveloppe  de  piston  (25)  dans  une  position  ou 
une  extremite  du  piston  (26)  vient  en  contact 
glissant  avec  la  came  (21)  lors  du  deplacement 
de  ladite  came  (21),  une  chambre  de  pression 
(29)  formee  a  I'arriere  dudit  piston  (26),  un 
moyen  d'alimentation  en  pression  hydraulique 
pour  fournir  une  pression  hydraulique  a  ladite 
chambre  de  pression  (29)  et  un  ressort  (27) 
prevu  a  I'interieur  de  ladite  chambre  de  pres- 
sion  (29)  pour  pousser  ledit  piston  (26)  vers 
ladite  came  (21),  ladite  came  (21)  etant  munie 
d'une  partie  d'arret  (23)  ou  la  resistance  au 
glissement  avec  I'extremite  du  piston  est  supe- 
rieure  a  celle  sur  d'autres  parties  de  la  came 
(21),  la  partie  d'arret  (23)  etant  prevue  dans 
une  partie  de  la  surface  de  came  (21a)  avec 
laquelle  I'extremite  dudit  piston  (26)  est  en 
contact  glissant,  dispositif  caracterise  en  ce 
qu'il  comprend,  de  plus,  un  moyen  de  detec- 
tion  pour  detecter  que  I'extremite  du  piston 
(26)  est  placee  sur  ladite  partie  d'arret  (23)  et 
que  la  pression  hydraulique  est  fournie  a  ladite 
chambre  de  pression  (29)  sur  la  base  d'un 
signal  de  detection  fourni  par  ledit  moyen  de 
detection. 

2.  Dispositif  a  mecanisme  d'arret  selon  la  reven- 

dication  1,  caracterise  en  ce  que  le  moyen  de 
detection  comprend  un  contact  electrique 
constitue  par  ledit  piston  (26)  et  ladite  came 
(21). 

5 
3.  Dispositif  a  mecanisme  d'arret  selon  la  reven- 

dication  1,  caracterise  en  ce  qu'une  soupape 
de  commutation  electromagnetique  (44)  est 
prevue  dans  une  conduite  (35)  raccordant  une 

io  soupape  de  commutation  electromagnetique 
(34)  dudit  moyen  d'alimentation  de  pression 
hydraulique  et  ladite  chambre  de  pression 
(29),  la  premiere  soupape  mentionnee  de  com- 
mutation  electromagnetique  (44)  etant  com- 

15  mandee  par  un  commutateur  de  selection. 

4.  Dispositif  a  mecanisme  d'arret  selon  la  reven- 
dication  1,  caracterise  en  ce  qu'un  detecteur 
(32),  selon  lequel  une  cooperation  d'une  bille 

20  (30)  avec  un  creux  (23)  est  detectee  par  depla- 
cement  dudit  piston  (26),  comprend  un  com- 
mutateur  de  fin  de  course. 

5.  Dispositif  a  mecanisme  d'arret  selon  la  reven- 
25  dication  4,  caracterise  en  ce  que  ledit  detec- 

teur  (32)  comprend  un  commutateur  de  proxi- 
mite. 

6.  Dispositif  a  mecanisme  d'arret  selon  la  reven- 
30  dication  1,  caracterise  en  ce  que  ladite  enve- 

loppe  de  piston  (25)  est  formee  d'une  cerami- 
que,  de  caoutchouc  ou  d'un  autre  materiau 
isolant  electriquement  et  les  autres  pieces  sont 
formees  d'un  materiau  conducteur  electrique- 

35  ment. 

7.  Dispositif  a  mecanisme  d'arret  selon  la  reven- 
dication  1  ,  caracterise  en  ce  qu'un  organe  d'ar- 
ret,  venant  en  butee  avec  ledit  piston  (26)  ou 

40  une  partie  irreguliere,  est  prevu  en  tant  que 
ladite  partie  d'arret  (23)  sur  ladite  surface  de 
came  (21a)  pour  empecher  une  rotation  sup- 
plemental  de  ladite  came  (21). 
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