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1  EPO 

Description 

The  present  invention  relates  in  general  to 
clutches  for  vehicles  as  automobiles  and  more  par- 
ticularly  to  a  clutch  linkage  arrangement  having  a 
mechanism  for  assisting  or  boosting  depression  on  a 
clutch  pedal. 

Two  different  types,  i.e.,  a  diaphram  spring  type 
and  a  coil  spring  type  are  known  for  urging  a  pressure 
plate  to  a  flywheel.  In  general,  a  diaphram  spring  type 
clutch  unit  has  such  a  clutch  pedal  depressing  force 
characteristic  as  indicated  by  a  dotted  line  curve  "T" 
in  Fig.  5.  In  order  to  reduce  the  necessary  clutch  pedal 
depressing  force  and  thereby  make  it  possible  to 
operate  the  clutch  with  less  effort,  a  so-called  tur- 
nover  mechanism,  servomotor,  etc.  are  used.  In  many 
small-sized  cars,  the  turnover  mechanism  is  used. 

An  example  of  a  turnover  mechanism  is  disclosed 
in  Japanese  Provisional  Patent  Publication  JP-A55- 
55022  and  constructed  so  that  an  assist  coil  spring 
resists  rotation  of  a  clutch  pedal  upon  rotation  of  same 
between  a  rest  position  and  a  turnover  or  transition 
position  and  assists  the  rotation  upon  rotation  of  the 
clutch  pedal  exceeding  the  turnover  position.  This 
mechanism  effects  such  a  depressing  force  variation 
charactreristic  as  indicated  by  a  one-dot  chain  line 
curve  "R0"  in  the  graph  of  Fig.  6A.  In  the  graph,  indi- 
cated  by  "A"  is  the  turnover  position. 

In  the  above  described  turnover  mechanism,  it  is 
considered  to  increase  the  spring  force  exerted  by  the 
assist  spring  for  thereby  increasing  the  depression 
assiting  force.  This  however  increases  the  necessary 
pedal  depressing  force  "V"  (referto  Fig.  5)  at  the  begi- 
ning  of  rotation  of  the  clutch  pedal.  In  order  to  solve 
this  problem,  it  has  been  proposed  to  employ  a  sec- 
ond  assist  spring  as  disclosed  in  Japanese  Provi- 
sional  Utility  Model  Publication  JP-U-61  -39635.  The 
second  assist  spring  exerts  sucn  a  pedal  depression 
assiting  force  as  indicated  by  a  two-dot  chain  line  in 
Fig.  6B.  The  two  assist  springs  effect  such  a  com- 
bined  assisting  force  variation  characteristic  as  indi- 
cated  by  the  two-dot  chain  line  "R1"  in  Fig.  6A.  The 
dotted  line  curve  "T"  in  Fig.  5  indicates  an  example  of 
a  depressing  force  variation  characteristic  or  a  clutch 
operating  force  variation  chractristic  of  a  clutch  unit  of 
itself.  The  two-dot  chain  line  curve  R3  is  obtained  by 
combining  the  characteristic  curves  "R1"  and  "T". 

A  disadvantage  of  the  turnover  mechanism  hav- 
ing  two  assist  springs  is  that  the  return  speed  of  the 
clutch  pedal  becomes  slower  by  the  provision  of  the 
second  spring.  This  will  be  apparentfrom  the  compari- 
sion  between  the  chracteristic  curves  "R0"  and  "R1" 
since  the  turnover  position  "A"  is  moved  into  position 
"A"'  which  corresponds  to  a  rotated  position  of  the 
clutch  pedal  nearer  to  its  rest  position.  Another  disad- 
vantage  is  that  a  feel  of  operation  of  the  clutch  pedal 
is  not  good  since  the  necessary  pedal  depressing 
force  varies  largely  in  response  to  variation  of  the 
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pedal  stroke  as  will  be  understood  from  the  characteri- 
stic  curve  "R3". 

In  accordance  with  the  present  invention,  there  is 
provided  a  clutch  linkage  arrangement  which  com- 

5  prises  a  stationary  support,  a  pedal  arm  rotatably 
installed  on  the  support,  first  assist  spring  means  for 
urging  the  pedal  arm  in  one  direction  upon  rotation  the 
pedal  arm  between  first  and  second  positions  and  in 
the  opposite  direction  upon  rotation  of  the  pedal  arm 

10  exceeding  the  second  position,  and  second  assist 
spring  means  for  urging  the  pedal  arm  in  the  opposite 
direction  upon  rotation  of  the  pedal  arm  between  the 
first  and  second  positions.  The  second  assist  spring 
means  becomes  ineffective  on  the  pedal  arm  when 

15  the  pedal  arm  is  in  the  second  position  or  rotated 
beyond  the  second  position. 

The  above  arrangement  is  effective  for  overcom- 
ing  the  above  noted  disadvantages  of  the  prior  art 
device. 

20  It  is  accordingly  an  object  of  the  present  invention 
to  provide  a  clutch  linkage  arrangement  which  can 
exert  a  larger  depression  assisting  force  without  mak- 
ing  slower  the  return  speed  of  the  clutch  pedal. 

It  is  another  object  of  the  present  invention  to  pro- 
25  vide  a  clutch  linkage  arrangement  of  the  above  des- 

cribed  character  which  can  effect  a  good  feel  of 
operation  of  the  clutch  pedal. 

It  is  a  further  object  of  the  present  invention  to 
provide  a  clutch  linkage  arrangement  of  the  above 

30  described  character  which  can  make  smoother  the 
variation  of  the  necessary  pedal  depressing  force  in 
response  to  variation  of  the  pedal  stroke. 

Fig.  1  is  a  perspective  view  of  a  clutch  linkage 
arrangement,  with  some  parts  being  omitted, 

35  according  to  an  embodiment  of  the  present  inven- 
tion; 
F  ig  .  2  is  a  fragme  ntary  sectional  view  of  the  cl  utch 
linkage  arrangement  of  Fig.  1  ; 
Fig.  3  is  a  side  elevational  view  partly  in  section 

40  of  a  clutch  linkage  arrangement  according  to 
another  embodiment  of  the  present  invention; 
Fig.  4A  is  a  fragmentary  elevational  view  of  the 
clutch  linkage  arrangement  of  Fig.  3; 
Fig.  4B  is  a  top  plan  view  of  the  clutch  linkage 

45  arrangement  of  Fig.  4A; 
Fig.  5  is  a  graph  showing  a  clutch  pedal  depress- 
ing  force  for  a  clutch  pedal  stroke; 
Fig.  6A  is  a  graph  showing  a  depression  assisting 
force  exerted  by  a  first  assist  spring  for  a  pedal 

so  stroke;  and 
Fig.  6B  is  a  graph  showing  a  depression  assiting 
force  exerted  by  a  second  assist  spring  for  a 
pedal  stroke. 
Referring  to  Figs.  1  to  4,  a  clutch  linkage  arrange- 

55  ment  10  according  to  an  embodiment  of  the  present 
invention  includes  a  bracket  12  fixedly  attached  to  a 
vehicle  body  14,  a  fulcrum  shaft  or  tube  16  rotatably 
supported  by  the  bracket  12  and  a  pedal  arm  18  sec- 
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ured  at  an  upper  end  portion  to  the  fulcrum  tube  16 
so  as  to  be  rotatable  together  with  the  fulcrum  tube  16 
relative  to  the  bracket  12.  The  pedal  arm  18  extends 
away  from  the  fulcrum  tube  16  toward  a  lower  end 
portion.  A  pedal  pad  20  is  secured  to  the  lower  end 
portion  of  the  pedal  arm  1  8  to  constitute  a  clutch  pedal 
21  .  Af  irst  assist  lever  22  is  secured  at  a  first  end  por- 
tion  to  the  fulcrum  tube  16  and  extends  away  from  the 
fulcrum  tube  16  toward  a  second  end  portion.  The 
pedal  arm  18  and  assist  lever  22  are  arranged  so  as 
to  extend  away  from  the  fulcrum  tube  16  in  the  diffe- 
rent  directions  and  make  a  predetermined  angle  with 
each  other  when  viewed  in  a  plane  of  projection  per- 
pendicular  to  the  axis  of  rotation  of  the  fulcrum  tube 
16.  The  second  end  portion  of  the  assist  lever  22  is 
formed  with  a  notch  24  in  which  a  first  end  portion  26a 
of  a  first  assist  coil  spring  26  is  rotatably  received.  The 
assist  spring  26  has  a  second  end  portion  26b  rotat- 
ably  attached  to  an  arm  28  which  is  in  turn  secured 
to  the  bracket  12.  The  assist  lever  22,  assist  spring  26 
and  arm  28  are  constructed  and  arranged  so  that  the 
assist  spring  26  produces  a  resistance  to  rotation  of 
the  pedal  arm  18  during  rotation  of  the  pedal  arm  18 
from  a  rest  position  (i.e.,  a  position  into  which  the 
pedal  arm  1  8  is  put  when  the  pedal  pad  20  is  free  from 
depression)  to  a  predetermined  rotated  position  (i.e., 
a  turnover  or  transition  position)  and  then  changes  in 
action  to  assist  or  boost  the  rotation  of  the  pedal  arm 
1  8  away  from  the  rest  position  when  the  pedal  arm  1  8 
is  rotated  beyond  the  above  described  predetermined 
position. 

A  second  assist  lever  30  is  located  adjacent  the 
pedal  arm  18  and  between  the  pedal  arm  18  and  the 
first  assist  lever  22.  The  second  assist  lever  30  is  sec- 
ured  at  the  first  end  to  the  fulcrum  tube  16  and 
extends  away  from  the  fulcrum  tube  16  toward  a  sec- 
ond  end  portion.  The  second  assist  lever  30  and  pedal 
arm  1  8  are  arranged  so  as  to  extend  away  from  the 
fulcrum  tube  16  in  the  different  directions  and  make 
a  predetermined  angle  with  each  other  when  viewed 
in  a  plane  of  projection  perpendicular  to  the  axis  of 
rotation  of  the  fulcrum  tube  16.  More  specifically,  the 
pedal  arm  18,  first  assist  lever  22  and  second  assist 
lever  30  are  arranged  so  as  to  make  the  second  end 
portions  of  the  first  and  second  assist  levers  22  and 
30  be  located  on  the  opposite  sides  of  the  pedal  arm 
1  8  when  viewed  in  the  plane  of  projection  perpendicu- 
lar  to  the  axis  of  rotation  of  the  fulcrum  tube  16. 

Ashaftortube  32  is  arranged  in  parallel  to  the  ful- 
crum  tube  16  and  secured  to  the  bracket  12.  Asecond 
assist  coil  spring  34  is  wound  or  placed  around  the 
tube  32  and  has  a  first  end  portion  36  abutting  upon 
a  first  edge  30a  of  the  second  assist  lever  30  nearer 
to  the  pedal  arm  18  and  a  second  end  portion  38 
which  is  movable  being  pushed  by  a  second  edge  30b 
of  the  second  assist  lever  30  opposite  to  the  above 
described  first  edge  30a  to  twist  the  second  assist 
spring  34.  The  first  and  second  end  portions  36  and 

38  of  the  second  assist  spring  34  are  bent  to  extend 
substantially  parallely  to  the  fulcrum  tube  16  so  that 
the  opposite  first  and  second  edges  30a  and  30b  of 
the  second  assist  lever  30  can  assuredly  abut  upon 

5  the  first  and  second  end  portions  36  and  38,  respect- 
ively. 

Stoppers  40  and  42  are  secured  to  the  bracket  12 
and  capable  of  abutting  upon  the  first  and  second  end 
portions  36  and  38  of  the  second  assist  spring  34,  re- 

10  spectively.  The  second  assist  spring  34  is  constructed 
and  arranged  so  as  to  make,  when  the  pedal  arm  18 
is  in  the  rest  position,  the  first  end  portion  36  be  forced 
to  abut  upon  the  first  edge  30a  of  the  second  assist 
lever  30  to  assist  the  rotation  of  the  pedal  arm  1  8 

15  away  from  the  rest  position  while  the  second  end  por- 
tion  38  be  forced  to  contact  the  stopper  42.  A  push  rod 
or  control  cable  44  connects  the  pedal  arm  18  to  a 
clutch  unit  (not  shown). 

The  clutch  linkage  arrangement  operates  as  fol- 
20  lows.  In  Fig.  2,  the  pedal  arm  18,  first  and  second 

assist  levers  22  and  30  and  first  and  second  assist 
springs  26  and  34,  etc.  are  shown  by  the  solid  lines 
in  the  positions  into  which  they  are  put  when  the  pedal 
pad  20  is  free  from  depression  and  also  shown  by  the 

25  two-dot  chain  lines  in  the  positions  into  which  they  are 
put  when  the  pedal  pad  20  is  depressed. 

When  the  pedal  pad  20  is  depressed  to  rotate  the 
pedal  arm  1  8  away  from  the  rest  position  about  the  ful- 
crum  tube  16,  the  first  assist  lever  22  is  rotated  with 

30  the  fulcrum  tube  16  clockwise  in  Fig.  2.  In  this  inst- 
ance,  the  first  assist  spring  26  resists  the  rotation  of 
the  pedal  arm  18  until  the  first  assist  lever  22  is 
rotated  to  the  above  described  predetermined  posi- 
tion  (turnover  position  or  transition  position)  indicated 

35  in  Fig.  2  by  the  line  C-C  which  is  obtained  by  intercon- 
necting,  with  respect  to  a  plane  of  projection  perpen- 
dicular  to  the  axis  of  rotation  of  the  fulcrum  tube  16, 
the  center  axis  of  the  second  end  portion  26b  of  the 
first  assist  spring  26  attached  to  the  arm  28  and  the 

40  center  axis  of  the  fulcrum  tube  16.  The  transition  posi- 
tion  C-C  corresponds  to  the  position  "A"  in  the  graphs 
of  Figs.  5  and  6A-6B.  When  the  assist  lever  22  is 
rotated  beyond  the  transition  position  C-C,  the  first 
assist  spring  26  changes  its  action  on  the  pedal  arm 

45  1  8  to  assist  or  boost  the  rotation  of  the  pedal  arm  1  8 
away  from  the  rest  position. 

The  second  assist  lever  30  is  urged  clockwise  in 
Fig.  2  by  the  second  assist  spring  34  until  the  first  end 
portion  36  of  the  second  assist  spring  34  comes  to 

so  abut  upon  the  stopper  40,  i.e.,  during  movement  of  the 
first  end  portion  36  of  the  second  assist  spring  34 
within  the  zone  indicated  by  the  angle  "Z"  in  Fig.  2. 
This  zone  "Z"  is  designed  so  as  to  corresponding  to 
the  rotation  of  the  pedal  arm  18  between  the  rest  posi- 

55  tion  to  the  transition  position  "A"  as  seen  from  the 
graph  of  Fig.  6B.  The  second  assist  spring  34  thus 
applies  a  depression  assisting  force  to  the  pedal  arm 
28  during  rotation  of  the  clutch  pedal  between  the  rest 

3 



5 EP  0  345  958  B1 6 

position  and  the  transition  position  "A".  After  the  first 
end  portion  36  of  the  second  assist  spring  34  comes 
to  abut  upon  the  stopper  40,  further  rotation  of  the 
pedal  arm  1  8  allows  the  first  edge  30a  of  the  second 
assist  lever  30  to  move  away  from  the  first  end  portion 
36  of  the  second  assist  spring  34.  When  the  first  edge 
30a  of  the  second  assist  lever  30  is  located  between 
the  stoppers  40  and  42,  i.e.,  in  the  zone  indicated  by 
the  angle  "Z1"  in  Fig.  2,  the  second  assist  spring  34 
does  not  apply  any  depression  assisting  force  to  the 
pedal  arm  18  as  also  seen  from  the  graph  of  Fig.  6B. 
When  this  is  the  case,  the  rotation  of  the  pedal  arm  18 
is  boosted  only  by  the  first  assist  spring  26. 

Further  depression  on  the  pedal  pad  20  causes 
the  second  assist  lever  30  to  abut  at  the  second  edge 
30b  upon  the  second  end  portion  38  of  the  second 
assist  spring  34  and  then  move  together  with  same. 
In  this  instance,  the  first  end  portion  36  is  held  in  con- 
tact  with  the  stopper  40,  thus  allowing  the  second 
assist  spring  34  to  be  twisted.  Accordingly,  the  second 
assist  spring  34  resists  the  rotation  of  the  pedal  arm 
1  8  after  the  second  assist  lever  30  comes  to  abut 
upon  the  second  end  portion  38  of  the  second  assist 
spring  34  as  is  also  seen  from  the  graph  of  Fig.  6B.  In 
this  instance,  the  second  end  portion  38  of  the  second 
assist  spring  34  slides  on  the  second  edge  30b  of  the 
second  assist  lever  30  toward  the  center  of  rotation  of 
the  fulcrum  tube  16  such  that  the  distance  between 
the  center  axis  of  the  second  end  portion  38  of  the 
second  assist  spring  34  and  the  axis  of  rotation  of  the 
fulcrum  tube  16  changes  from  D1  to  D2  (D1  -  D2  =  J). 
Accordingly,  when  the  clutch  pedal  19  is  depressed 
increasingly  toward  a  maximumly  rotated  position 
through  a  clutch  disengagement  position  "C"  after  the 
second  assist  lever  30  comes  to  abut  upon  the  second 
end  portion  38  of  the  second  assist  spring  34,  the 
rated  increase  of  the  resistance  by  the  second  assist 
spring  34  reduces  gradually  as  the  clutch  pedal  19  is 
depressed  increasingly  toward  the  maximumly 
rotated  position. 

When  the  clutch  pedal  19  in  its  maximumly 
depressed  or  rotated  position  is  released  from  the 
depression,  the  second  assist  lever  30  is  driven  coun- 
terclockwise  in  Fig.  2  by  the  second  assist  spring  34, 
thus  causing  the  pedal  arm  18  to  rotate  countercock- 
wise  to  allow  the  second  end  portion  38  of  the  second 
assist  spring  34  to  abut  upon  the  stopper  42  and 
thereafter  the  second  assist  lever  30  to  abut  upon  the 
first  end  portion  36  of  the  second  assist  spring  34.  The 
first  end  portion  36  of  the  second  assist  spring  34  is 
thus  caused  to  move  together  with  the  second  assist 
lever  30  and  go  increasingly  away  from  the  second 
end  portion  38.  The  second  assist  spring  34  thus 
applies  to  the  second  assist  lever  22  a  resistance  to 
the  return  rotation  of  the  pedal  arm  1  8  after  the  sec- 
ond  assist  lever  30  comes  to  abut  upon  the  first  end 
portion  36  of  the  second  assist  spring  34.  On  the  other 
hand,  the  first  assist  spring  26  resists  the  return  rota- 

tion  of  the  pedal  arm  18  until  its  end  portion  26a 
attached  to  the  first  assist  lever  22  passes  the  transi- 
tion  position  C-C  but,  once  passes  the  transition  posi- 
tion  C-C,  it  changes  its  action  to  assist  the  return 

5  rotation  of  the  pedal  arm  1  8. 
The  solid  line  curve  "S1"  in  Fig.  6A  indicates  a 

depression  assisting  force  produced  by  the  first  assist 
spring  26  in  relation  to  rotation  of  the  pedal  arm  18. 
The  solid  line  curve  "S2"  in  Fig.  6B  indicates  a  depres- 

10  sion  assisting  force  produced  by  the  second  assist 
spring  34  in  relation  to  rotation  of  the  pedal  arm  18. 
The  dotted  line  curve  "T"  in  Fig.  5  indicates  a  depress- 
ing  force  for  a  clutch  pedal  rotation  or  stroke  when  the 
clutch  linkage  arrangement  is  not  provided  with  any 

15  clutch  pedal  depression  assisting  unit.  In  otherwords, 
the  dotted  line  curve  "T"  indicates  a  clutch  unit  operat- 
ing  force  variation  characteristic  or  a  resistance  pro- 
duced  by  the  clutch  unit  of  itself  in  relation  to 
movement  of  a  clutch  release  lever  (not  shown).  The 

20  solid  line  curve  "S3"  in  Fig.  5  is  obtained  by  combining 
the  curves  "S1  "  and  "S2"  with  the  curve  "T".  As  will  be 
apparant  from  the  comparison  between  the  curves 
"S3"  and  "R3",  the  second  assist  spring  34  makes  it 
possible  to  reduce  the  necessary  depressing  force  at 

25  the  beginning  of  rotation  of  the  pedal  arm  18  away 
from  the  rest  position  without  causing  movement  of 
the  transition  position  "A".  Further,  it  becomes  poss- 
ible  to  make  smoother  the  variation  of  clutch  pedal 
depressing  force  for  clutch  pedal  stroke.  Accordingly, 

30  a  good  feel  of  operation  of  the  clutch  pedal  19  is 
attained.  Furthermore,  variation  of  the  clutch  pedal 
depressing  force  can  be  smooth  between  the  peak 
point  (i.e.,  the  point  at  which  the  necessary  depress- 
ing  force  becomes  maxumum)  "P"  and  the  clutch  dis- 

35  engagement  point  "C",  thus  making  it  possible  to 
further  improve  the  feel  of  operation  of  the  clutch 
pedal  19. 

Figs.  3  and  4A-4B  show  another  embodiment,  in 
which  parts  and  portions  similar  to  those  of  the  previ- 

40  ous  embodiment  are  designated  by  the  same  refer- 
ence  characters. 

This  embodiment  differs  from  the  previous  embo- 
diment  in  that  a  holder  46  for  installation  of  a  second 
assist  coil  spring  34'  is  secured  to  the  inner  wall  of  the 

45  bracket  12  in  such  away  that  the  second  assist  spring 
34'  applies  a  depression  assisting  force  to  the  pedal 
arm  1  8  when  the  pedal  arm  1  8  is  rotated  from  the  rest 
position  to  the  transition  position.  The  depression 
assisting  force  is  maintained  zero  when  the  pedal  arm 

so  1  8  is  rotated  beyond  the  transition  position.  As  shown 
in  Figs.  4A  and  4B,  the  holder  46  has  first  and  second 
stoppers  40'  and  42'  for  engagement  with  the  first  and 
second  end  portions  36'  and  38'  of  the  second  assist 
spring  36'.  The  holder  46  further  has  an  integral  pro- 

55  jection  48  of  semi-circuar  cross  section,  on  which  the 
coiled  part  of  the  second  assist  spring  34'  is  installed, 
i.e.,  the  second  assist  spring  34'  is  wound  or  placed 
around  the  projection  48  to  be  supported  thereon.  The 
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solid  line  curve  "S4"  in  Fig.  5  is  obtained  by  combining 
the  dotted  line  curve  "T"  and  a  depression  assisting 
force  characteristic  curve  (not  shown)  effected  by  the 
second  assist  spring  34'.  The  curve  "S4"  is  coincident 
with  the  curve  "S3"  except  for  the  portion  adjacent  the 
clutch  disengagement  point  "C".  As  will  be  understood 
from  the  characteristic  curve  "S4",  this  embodiment  is 
constructed  so  that  the  depression  assisting  force  to 
be  applied  to  the  second  assist  lever  30'  becomes 
zero  when  the  first  end  portion  36'  of  the  second 
assist  spring  34'  abuts  upon  the  second  stopper  42'. 
This  embodiment  is  thus  effective  for  improving  the 
feel  of  operation  of  the  clutch  pedal  19  at  the  begining 
of  rotation  of  the  clutch  pedal  19  away  from  the  rest 
position. 

While  the  second  assist  spring  has  been  des- 
cribed  and  shown  as  above,  it  is  not  limitative  but 
another  coil  spring  may  be  used  which  is  constructed 
and  arranged  so  that  a  first  end  portion  is  held  station- 
ary  and  a  second  end  portion  is  put  into  a  freely  mov- 
able  condition  when  the  pedal  arm  is  depressed  into 
or  beyond  the  transition  position. 

Claims 

1.  A  clutch  linkage  arrangement  (10)  comprising: 
a  stationary  support  (12); 
a  pedal  arm  (18)  rotatably  installed  on  said 

support; 
first  assist  spring  means  (22,26)  for  urging  said 

pedal  arm  (18)  in  one  direction  upon  rotation  of  said 
pedal  arm  between  first  and  second  positions  and  in 
the  opposite  direction  upon  rotation  of  said  pedal  arm 
(18)  exceeding  said  second  position;  and 

second  assist  spring  means  (30,34)  for  urging 
said  pedal  arm  (18)  in  said  opposite  direction  upon 
rotation  of  said  pedal  arm  between  said  first  and  sec- 
ond  positions,  said  second  assist  spring  means 
(30,34)  becoming  ineffective  on  said  pedal  arm  (18) 
when  said  pedal  arm  is  in  said  second  position  or 
rotated  beyond  said  second  position. 

2.  A  clutch  linkage  arrangement  as  claimed  in 
claim  1,  wherein  said  second  assist  spring  means 
comprises  a  second  assist  spring  (34)  and  a  second 
assist  lever  (30)  rotatable  together  with  said  pedal 
arm  in  such  a  manner  as  to  be  held  engaged  with  said 
second  assist  spring  upon  rotation  of  said  pedal  arm 
between  said  first  and  second  positions  and  held  dis- 
engaged  from  said  second  assist  spring  upon  rotation 
of  said  pedal  arm  exceeding  said  second  position. 

3.  A  clutch  linkage  arrangement  as  claimed  in 
claim  2,  wherein  said  second  assist  spring  is  a  coil 
spring  (34)  having  opposite  first  and  second  end  por- 
tions  (36,38),  and  said  second  assist  spring  means 
further  comprises  two  stoppers  (40,42)  upon  which 
said  first  and  second  end  portions  of  said  second 
assist  spring  abut  to  be  held  stationary  upon  rotation 

of  said  pedal  arm  exceeding  said  second  position. 
4.  A  clutch  linkage  arrangement  as  claimed  in 

claim  3,  wherein  said  first  end  portion  (36)  of  said  sec- 
ond  assist  spring  (34)  is  movable  together  with  said 

5  second  assist  lever  (30)  while  said  second  end  por- 
tion  (38)  is  held  engaged  with  one  of  said  stoppers 
upon  rotation  of  said  pedal  arm  between  said  first  and 
second  positions. 

5.  A  clutch  linkage  arrangement  as  claimed  in 
10  claim  3,  wherein  said  second  assist  spring  means  is 

further  operative  to  urge  said  pedal  arm  in  said  one 
direction  upon  rotation  of  said  pedal  arm  exceeding  a 
third  position. 

6.  A  clutch  linkage  arrangement  as  claimed  in 
15  claim  5,  wherein  said  second  end  portion  (38)  of  said 

second  assist  spring  (34)  is  movable  together  with 
said  second  assist  lever  (30)  while  said  first  end  por- 
tion  (36)  is  held  engaged  with  the  other  of  said  stop- 
pers  upon  rotation  of  said  pedal  arm  exceeding  said 

20  third  position. 
7.  Aclutch  linkage  arrangement  as  claimed  in  any 

of  claims  1  to  6,  wherein  said  first  assist  spring  means 
comprises  a  first  assist  coil  spring  (26)  and  a  first 
assist  lever  (22)  movable  together  with  said  pedal 

25  arm,  said  first  assist  spring  having  a  first  end  portion 
(26a)  held  stationarily  upon  said  support  and  a  sec- 
ond  end  portion  (26b)  received  by  said  first  assist 
lever  so  as  to  move  together  with  same,  said  first 
assist  lever  and  said  first  assist  spring  being  con- 

30  structed  and  arranged  so  that  center  axes  of  said  first 
and  second  end  portions  of  said  first  assist  spring  and 
an  axis  of  rotation  of  said  pedal  arm  are  positioned  on 
a  straight  line,  with  respect  to  a  plane  of  projection 
perpendicular  to  the  axis  of  rotation  of  said  pedal  arm, 

35  when  said  pedal  arm  is  in  said  second  position. 

Patentanspruche 

40  1.  Kupplungsgestange  (10)  umfassend: 
eine  feste  Lagerung  (12); 
einen  Pedalarm  (18),  der  an  der  Lagerung 

drehbar  angebracht  ist; 
eine  erste  unterstutzende  Federeinrichtung 

45  (22,  26),  urn  den  pedalarm  (18)  auf  eine  Drehung  des 
pedalarmes  zwischen  einer  ersten  und  zweiten  posi- 
tion  in  eine  Richtung  zu  drucken  und  urn  den  ped- 
alarm  auf  eine  Drehung  des  pedalarmes  (18), 
welche  die  zweite  position  uberschreitet,  in  die  ent- 

50  gegengesetzte  Richtung  zu  drucken;  und 
eine  zweite  unterstiitzende  Federeinrichtung 

(30,  34),  urn  den  pedalarm  (18)  auf  eine  Drehung  des 
pedalarmes  zwischen  der  ersten  und  der  zweiten  po- 
sition  in  die  entgegengesetzte  Richtung  zu  drucken, 

55  wobei  die  zweite  unterstiitzende  Federeinrichtung 
(30,  34)  an  dem  Pedalarm  (18)  unwirksam  wird, 
wenn  der  pedalarm  sich  in  der  zweiten  position  be- 
findet,  oder  uber  die  zweite  position  hinaus  gedreht 
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wird. 
2.  Kupplungsgestange  nach  Anspruch  1,  da- 

durch  gekennzeichnet  ,  dad  die  zweite  unterstutzen- 
de  Federeinrichtung  eine  zweite  unterstutzende 
Feder  (34)  und  einen  zweiten  unterstiitzenden  Hebel 
(30)  umfalit,  derzusammen  mitdem  pedalarm  derart 
drehbar  ist,  dali  dieser  mit  der  zweiten  unterstiitzen- 
den  Feder  auf  eine  Drehung  des  Pedalarmes  zwi- 
schen  der  ersten  und  der  zweiten  position  in  Eingriff 
gehalten  wird,  und  daft  dieser  auf  eine  Drehung  des 
pedalarmes,  welche  die  zweite  Position  uberschrei- 
tet,  aulier  Eingriff  mit  der  zweiten  unterstiitzenden 
Feder  gebracht  ist. 

3.  Kupplungsgestange  nach  Anspruch  2,  da- 
durch  gekennzeichnet  ,  dali  die  zweite  unterstiitzen- 
de  Feder  eine  Schraubenfeder  (34)  mit 
gegeniiberliegenden  ersten  und  zweiten  Endab- 
schnitten  (36,  38)  ist,  und  dali  die  zweite  unterstiit- 
zende  Federeinrichtung  ferner  zwei  Anschlage  (40, 
42)  umfalit,  an  denen  die  ersten  und  zweiten  Endab- 
schnitte  der  zweiten  unterstiitzenden  Feder  anschla- 
gen,  damit  diese  auf  eine  Drehung  des  pedalarmes, 
welche  die  zweite  position  iiberschreitet,  fest  gehal- 
ten  sind. 

4.  Kupplungsgestange  (1  0)  nach  Anspruch  3,  da- 
durch  gekennzeichnet  ,  dali  der  erste  Endabschnitt 
(36)  der  zweiten  unterstiitzenden  Feder  (34)  zusam- 
men  mit  dem  zweiten  unterstiitzenden  Hebel  (30)  be- 
wegbar  ist,  wahrend  der  zweite  Endabschnitt  (38)  auf 
eine  Drehung  des  pedalarmes  zwischen  der  ersten 
und  der  zweiten  position  miteinem  der  Anschlage  in 
Eingriff  gehalten  ist. 

5.  Kupplungsgestange  nach  Anspruch  3,  da- 
durch  gekennzeichnet  ,  dali  die  zweite  unterstiitzen- 
de  Federeinrichtung  ferner  wirksam  ist,  urn  den 
pedalarm-auf  eine  Drehung  des  pedalarmes,  welche 
eine  dritte  position  iiberschreitet,  in  die  eine  Richtung 
zudriicken. 

6.  Kupplungsgestange  nach  Anspruch  5,  da- 
durch  gekennzeichnet  ,  dali  der  zweite  Endabschnitt 
(38)  der  zweiten  unterstiitzenden  Feder  (34)  zusam- 
men  mit  dem  zweiten  unterstiitzenden  Hebel  (30)  be- 
wegbar  ist,  wahrend  der  erste  Endabschnitt  (36)  auf 
eine  Drehung  des  Pedalarmes,  welche  die  dritte  po- 
sition  iiberschreitet,  mit  dem  anderen  Anschlag  in 
Eingriff  gehalten  ist. 

7.  Kupplungsgestange  nach  einem  der  vorste- 
henden  Anspriiche  1  bis  6,  dadurch  gekennzeichnet 
,  dali  die  erste  unterstiitzende  Federeinrichtung  eine 
erste  unterstiitzende  Schraubenfeder  (26)  und  einen 
ersten  unterstiitzenden  Hebel  (22)  umfalit,  der  zu- 
sammen  mit  dem  pedalarm  bewegbar  ist,  dali  die  er- 
ste  unterstiitzende  Feder  einen  ersten  Endabschnitt 
(26a)  aufweist,  der  stationaran  der  Lagerung  gehal- 
ten  ist,  sowie  einen  zweiten  Endabschnitt  (26b),  der 
von  dem  ersten  unterstiitzenden  Hebel  derart  aufge- 
nommen  ist,  dali  er  sich  zusammen  mit  diesem  be- 
wegt,  dali  der  erste  unterstiitzende  Hebel  und  die 

erste  unterstiitzende  Feder  derart  ausgebildet  und 
angeordnet  sind,  dali  die  Mittelpunktsachsen  der  er- 
sten  und  zweiten  Endabschnitte  der  ersten  unterstiit- 
zenden  Feder  und  eine  Drehachse  des  pedalarmes 

5  auf  einerGeraden  angeordnet  sind,  bezogen  auf  ei- 
ne  senkrecht  zur  Drehachse  des  pedalarmes  ange- 
ordnete  Projektionsebene,  wenn  sich  der  pedalarm  in 
der  zweiten  position  bef  indet. 

10 
Revendications 

1.  Arrangement  de  tringles  de  commande  de 
I'embrayage  (10)  comprenant  : 

15  un  support  stationnaire  (12)  ; 
un  bras  de  pedale  (18)  installe  en  rotation  sur 

ledit  support; 
des  premiers  moyens  de  ressort  de  renfort 

(22,  26)  pour  presser  ledit  bras  de  pedale  (18)  dans 
20  une  premiere  direction  lors  de  la  rotation  dudit  bras  de 

pedale  entre  des  premiere  et  seconde  positions,  et 
dans  la  direction  opposee  lors  de  la  rotation  dudit  bras 
de  pedale  (18)  depassant  ladite  seconde  position;  et 

des  seconds  moyens  de  ressort  de  renfort  (30, 
25  34)  pour  presser  ledit  bras  de  pedale  (18)  dans  ladite 

direction  opposee  lors  de  la  rotation  dudit  bras  de 
pedale,  entre  lesdites  premiere  et  seconde  positions, 
lesdits  seconds  moyens  de  ressort  de  renfort  (30,  34) 
n'agissant  plus  sur  ledit  bras  de  pedale  (18)  lorsque 

30  ledit  bras  de  pedale  (18)  se  trouve  dans  ladite 
seconde  position  ou  bien  a  tourne  au-dela  de  ladite 
seconde  position. 

2.  Arrangement  de  tringles  de  commande  de 
I'embrayage  selon  la  revendication  1  ,  dans  lequel  les- 

35  dits  seconds  moyens  de  ressort  de  renfort  compren- 
nent  un  second  ressort  de  renfort  (34)  et  un  second 
levier  de  renfort  (30)  aptes  a  tourner  conjointement 
avec  ledit  bras  de  pedale  de  facon  a  etre  maintenus 
en  contact  avec  ledit  second  ressort  de  renfort  lors  de 

40  la  rotation  dudit  bras  de  pedale  entre  lesdites  pre- 
miere  et  seconde  positions,  et  a  etre  maintenus  a 
I'ecart  dudit  second  ressort  de  renfort  lors  de  la  rota- 
tion  dudit  bras  de  pedale  depassant  ladite  seconde 
position. 

45  3.  Arrangement  de  tringles  de  commande  de 
I'embrayage  selon  la  revendication  2,  dans  lequel 
ledit  second  ressort  de  renfort  est  un  ressort  a  boudin 
(34)  muni  de  premiere  et  seconde  portions  terminales 
opposees  (36,  38)  et  lesdits  seconds  moyens  de  res- 

50  sort  de  renfort  comprennent,  en  outre,  deux  arrets 
(40,  42)  contre  lesquels  lesdites  premiere  et  seconde 
portions  terminales  dudit  second  ressort  de  renfort 
viennent  buter  pour  etre  maintenues  stationnaires 
lors  de  la  rotation  dudit  bras  de  pedale  depassant 

55  ladite  seconde  position. 
4.  Arrangement  de  tringles  de  commande  de 

I'embrayage  selon  la  revendication  3,  dans  lequel 
ladite  premiere  portion  terminale  (36)  dudit  second 
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ressort  de  renfort  (34)  est  apte  a  se  deplacer  conjoin- 
tement  avec  ledit  second  levier  de  renfort  (30),  tandis 
que  ladite  seconde  portion  terminale  (38)  est  mainte- 
nue  en  contact  avec  un  desdits  arrets  lors  de  la  rota- 
tion  dudit  bras  de  pedale  entre  lesdites  premiere  et  5 
seconde  positions. 

5.  Arrangement  de  tringles  de  commande  de 
I'embrayage  selon  la  revendication  3,  dans  lequel 
ledit  second  moyen  de  ressort  de  renfort  est,  en 
outre,  mis  en  service  pour  presser  ledit  bras  de  10 
pedale  dans  ladite  premiere  direction  lors  de  la  rota- 
tion  dudit  bras  de  pedale  depassant  une  troisieme 
position. 

6.  Arrangement  de  tringles  de  commande  de 
I'embrayage  selon  la  revendication  5,  dans  lequel  15 
ladite  seconde  portion  terminale  (38)  dudit  second 
ressort  de  renfort  (34)  est  apte  a  se  deplacer  conjoin- 
tement  avec  ledit  second  levier  de  renfort  (30),  tandis 
que  ladite  premiere  portion  terminale  (36)  est  main- 
tenue  en  contact  avec  I'autre  desdits  arrets  le  long  de  20 
la  rotation  dudit  bras  de  pedale  depassant  ladite  troi- 
sieme  position. 

7.  Arrangement  de  tringles  de  commande  de 
I'embrayage  selon  I'une  quelconque  des  revendica- 
tions  1  a  6,  dans  lequel  ledit  premier  moyen  de  ressort  25 
de  renfort  comprend  un  premier  ressort  de  renfort  a 
boudin  (26)  et  un  premier  levier  de  renfort  (22)  aptes 
a  se  deplacer  conjointement  avec  ledit  bras  de 
pedale,  ledit  premier  ressort  de  renfort  etant  muni 
d'une  premiere  portion  terminale  (26b)  maintenue  de  30 
facon  stationnaire  sur  ledit  support  et  d'une  seconde 
portion  terminale  (26a)  logee  dans  ledit  premier  levier 
de  renfort  de  facon  a  se  deplacer  conjointement  avec 
ce  dernier,  ledit  premier  levier  de  renfort  et  ledit  pre- 
mier  ressort  de  renfort  etant  construits  et  arranges  de  35 
telle  sorte  que  les  axes  centraux  desdites  premiere  et 
seconde  portions  terminales  dudit  premier  ressort  de 
renfort  et  I'axe  de  rotation  dudit  bras  de  pedale  sont 
positionnes  en  ligne  droite  par  rapport  a  un  plan  de 
projection  perpendiculaire  a  I'axe  de  rotation  dudit  40 
bras  de  pedale  lorsque  ledit  bras  de  pedale  se  trouve 
dans  ladite  seconde  position. 
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