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Description 

The  present  invention  relates  to  a  fluid  power 
transmission  such  as  a  fluid  coupling  transmission  or 
torque  converter  with  a  lock-up  clutch. 

In  the  fluid  power  transmission  such  as  the  tor- 
que  converter,  the  power  is  transmitted  from  the 
pump  impeller  to  the  turbine  runner.  As  a  result,  a  dif- 
ference  in  rotations  between  the  pump  impeller  and 
the  turbine  runner  cannot  be  avoided  to  lose  the  pow- 
er.  In  orderto  preventthis  powerloss,  therefore,  there 
has  been  developed  and  widely  adopted  a  torque  con- 
verter  which  is  equipped  with  a  lock-up  clutch  for  pro- 
viding  a  mechanical  coupling  between  an  input  side 
member  (e.g.,  the  front  cover)  and  an  output  side 
member  (e.g.,  the  turbine  runner  hub). 

If  the  lock-up  clutch  is  engaged,  the  power  is 
transmitted  directly,  as  it  is,  from  the  input  side  mem- 
ber  to  the  output  side  member  so  that  no  power  loss 
is  caused  to  improve  the  fuel  economy  or  mileage. 
However,  the  vibrations,  if  any,  due  to  the  torque  fluc- 
tuations  of  the  engine  may  be  transmitted  to  deterior- 
ate  the  riding  comfort  of  the  vehicle.  In  the  transmis- 
sion  such  as  the  torque  converterfor  transmitting  the 
torque  through  fluid,  this  fluid  exerts  a  buffer  action 
or  a  vibration  attenuating  action.  If,  however,  the  lock- 
up  clutch  is  engaged,  the  input  side  member  and  the 
output  side  member  are  directly  connected.  With  this 
direct  connection,  the  engine  vibrations  or  the  torque 
fluctuations  are  transmitted  as  they  are  to  the  auto- 
matic  transmission.  Generally  in  the  prior  art,  the 
lock-up  clutch  is  not  engaged  unless  the  vehicle 
speed  is  higher  than  a  predetermined  level  and  un- 
less  the  degree  of  throttle  opening  is  less  than  a  pre- 
determined  level,  so  that  the  riding  comfort  of  the  ve- 
hicle  may  not  be  deteriorated  by  the  engine  vibra- 
tions,  the  vibrations  due  to  the  torque  fluctuations  or 
the  booming  noise  caused  by  those  vibrations.  As  a 
result,  the  effect  of  improving  the  mileage  by  engag- 
ing  the  lock-up  clutch  cannot  be  achieved  in  the  range 
of  a  low  vehicle  speed  and  a  high  degree  of  throttle 
opening. 

In  the  lock-up  range  being  generally  executed  in 
the  prior  art,  on  the  other  hand,  the  booming  noise 
may  occur  at  a  relatively  low  vehicle  speed  or  at  a  rel- 
atively  high  degree  of  throttle  opening. 

With  a  view  to  attenuating  the  vibrations  in  the 
lock-up  state,  therefore,  there  is  known  in  the  prior  at 
a  system,  which  is  equipped  on  a  power  transmission 
passage  through  the  lock-up  clutch  with  a  slip  torque 
transmission  mechanism  such  as  the  viscous  cou- 
pling. 

This  slip  torque  transmission  mechanism  is  one 
for  transmitting  the  torque  while  allowing  relative  ro- 
tations  and  is  represented  by  the  viscous  coupling. 
This  representative  is  exemplified  by  a  torque  conver- 
ter  with  a  viscous  coupling,  as  disclosed  in  US-A- 
4,473,145.  This  torque  converter,  as  generally  desig- 

nated  at  1  ,  is  constructed,  as  shown  in  Fig.  1  2,  to  have 
its  housing  2  composed  of  the  casing  of  a  pump  im- 
peller  3  and  a  front  cover  2a.  The  torque  converter  1 
is  equipped  in  the  housing  with  the  pump  impeller  3, 

5  a  turbine  runner  4,  a  disc-shaped  driven  member  5 
connected  integrally  to  the  turbine  runner  4,  and  a 
disc-shaped  drive  member  6  made  independently  ro- 
tatable  and  axially  slidable.  These  drive  and  driven 
members  6  and  5  have  their  opposed  surfaces  with 

10  a  number  of  annular  projections  6a  and  5a  which  have 
tooth-shaped  sections  to  interleave  each  other.  In  the 
clearance  between  these  opposed  driven  and  drive 
members  5  and  6,  there  is  confined  highly  viscous  oil 
such  as  silicone  oil  to  constitute  a  viscous  coupling  7. 

15  Moreover,  the  disc-shaped  drive  member  6  is 
equipped  on  its  circumferential  edge  with  a  friction 
member  9a,  which  is  brought  into  and  out  of  engage- 
ment  with  the  front  cover  2a  by  the  drive  member  6 
when  this  member  6  is  axially  moved  back  and  forth. 

20  Thus,  a  lock-up  clutch  9  is  provided.  On  the  other 
hand,  the  aforementioned  driven  member  5  is  splined 
to  the  output  shaft  10  of  the  torque  converter  1  so  that 
it  is  integrally  connected  to  the  output  shaft  10. 

In  the  torque  converter  1  shown  in  Fig.  12,  there- 
25  fore,  most  of  the  power  is  transmitted,  when  the  lock- 

up  clutch  9  is  engaged,  from  the  front  cover  2a  to  the 
drive  member  6  of  the  viscous  coupling  7  and  is  fur- 
ther  transmitted  from  the  drive  member  through  the 
viscous  fluid  to  the  driven  member  5  until  it  is  output- 

30  ted  to  the  output  shaft  1  0  of  the  torque  converter  1  ro- 
tating  integrally  with  the  driven  member  5.  In  this 
case,  the  torque  fluctuations  and  vibrations  of  the  en- 
gine  are  also  transmitted  to  the  front  cover  2a  and  the 
drive  member  6  but  are  not  transmitted  to  the  driven 

35  member  5  due  to  the  so-called  "slippage"  of  the  vis- 
cous  coupling  7  and  by  the  vibration  attenuating  ac- 
tion  of  the  highly  viscous  fluid.  As  a  result,  the  boom- 
ing  noise  is  prevented  to  prevent  the  deterioration  of 
the  riding  comfort. 

40  In  the  aforementioned  torque  converter  having 
the  lock-up  clutch  equipped  with  the  viscous  cou- 
pling,  therefore,  the  vibrations  or  the  like  can  be  ef- 
fectively  cut  by  the  slippage  of  the  viscous  coupling 
even  if  the  lock-up  range  is  expanded  to  either  a  low 

45  vehicle  speed  range,  in  which  the  engine  torque  high- 
ly  fluctuates,  or  to  a  high  degree  range  of  the  throttle 
opening.  Despite  of  this  advantage,  however,  the  vis- 
cous  coupling  will  slip  even  at  a  high-speed  cruising 
of  the  vehicle,  in  which  the  torque  fluctuations  of  the 

so  engine  are  so  low  that  no  slippage  is  required.  Thus, 
the  high  loss  of  the  torque  transmission  raises  a  prob- 
lem  that  the  mileage  is  accordingly  degraded. 

SUMMARY  OF  THE  INVENTION 
55 

A  major  object  of  the  present  invention  is  to  im- 
prove  the  characteristics  of  attenuating  the  booming 
noise  and  vibrations  in  low  and  medium  speed  ranges 
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and  to  improve  the  power  transmission  efficiency  in 
a  high  speed  range. 

Another  object  of  the  present  invention  is  to  hold 
constant  the  timing  of  engagement  of  clutch  means 
which  is  arranged  in  parallel  relationship  with  the  vis- 
cous  coupling. 

According  to  the  present  invention,  therefore, 
there  is  provided  a  fluid  power  transmission  which 
comprises:  a  pump  impeller;  a  turbine  runner;  a  hous- 
ing  accommodating  said  pump  impeller  and  said  tur- 
bine  runner;  a  lock-up  clutch  adapted  to  be  engaged 
with  and  released  from  a  first  member  integrated  with 
said  pump  impeller;  and  a  viscous  coupling  including 
an  annular  drive  memberand  an  annular  driven  mem- 
ber  for  transmitting  torque  inbetween  through  viscous 
fluid,  said  drive  member  being  connected  to  said  lock- 
up  clutch,  and  said  driven  member  being  connected 
to  a  second  member  integrated  with  said  turbine  run- 
ner,  wherein  the  improvement  comprises  clutch 
means  adapted  to  be  engaged,  after  said  lock-up 
clutch  has  been  engaged,  to  connect  said  drive  mem- 
ber  and  said  driven  member  mechanically. 

The  clutch  means  is  exemplified  either  by  a  cone 
clutch  having  a  taper  surface  contacting  for  transmit- 
ting  the  torque  or  by  a  multiple  disc  clutch  having  a 
plurality  of  friction  plates  contacting  with  each  other. 

Moreover,  the  viscous  coupling  can  be  construct- 
ed  such  that  annular  projections  having  eithertheir  in- 
ner  and  outer  circumferences  tapered  are  interleaved 
with  a  clearance  which  is  filled  up  with  viscous  fluid. 

There  can  be  provided  a  pressure  absorbing 
mechanism  which  is  enabled  to  increase  the  substan- 
tial  capacity  of  a  chamber  by  confining  the  viscous 
fluid  together  with  gases  such  as  air  in  the  chamber. 

The  above  and  further  objects  and  novel  features 
of  the  present  invention  will  more  fully  appear  from 
the  following  detailed  description  when  the  same  is 
read  with  reference  to  the  accompanying  drawings.  It 
is  to  be  expressly  understood,  however,  that  the 
drawings  be  for  the  purpose  of  illustration  only  and  be 
not  intended  as  a  definition  of  the  limits  of  the  present 
invention. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  Figs.  1  to  4  showing  a  first  embodiment  of  the 
present  invention: 

Fig.  1  is  a  sectional  side  elevation  showing  a  tor- 
que  converter  and  a  viscous  coupling; 
Fig.  2  is  an  explanatory  view  showing  the  state  in 
which  a  lock-up  clutch  is  engaged; 
Fig.  3  is  an  explanatory  view  showing  the  state  in 
which  the  viscous  coupling  has  its  torque  trans- 
mission  capacity  augmented;  and 
Fig.  4  is  an  explanatory  view  showing  the  state  in 
which  a  cone  clutch  is  engaged. 
Fig.  5  is  a  sectional  side  elevation  showing  a  sec- 
ond  embodiment  of  the  present  invention; 

Fig.  6  is  an  enlarged  section  showing  an  essential 
portion  of  another  embodiment; 
Fig.  7  is  a  sectional  side  elevation  showing  still 

5  another  embodiment  of  the  present  invention; 
Figs.  8  and  9  are  sections  for  explaining  the  op- 
erations  of  the  embodiment  shown  in  Fig.  7; 
Fig.  10  is  a  section  showing  another  example  of 
a  pressure  absorbing  mechanism; 

10  Fig.  11  is  a  section  showing  still  another  example 
of  the  pressure  absorbing  mechanism;  and 
Fig.  12  is  a  partially  cut-away,  sectional  side  ele- 
vation  showing  the  torque  converter  with  the  vis- 
cous  coupling  of  the  prior  art. 

15 
DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

In  Figs.  1  to  4  showing  a  first  embodiment,  a  tor- 
20  que  converter  11  equipped  with  a  lock-up  mechanism 

has  its  housing  1  3  formed  of  a  front  cover  1  3a  and  the 
casing  of  a  pump  impeller  14.  In  the  housing  13,  there 
are  disposed:  a  turbine  runner  15  for  receiving  torque 
transmitted  from  the  pump  impeller  14  through  AT  oil; 

25  and  a  stator  16  for  regulating  the  flow  direction  of  the 
AT  oil  filling  up  the  inside  of  the  housing  13.  Moreover, 
the  turbine  runner  15  is  fixed  on  a  hub  17a  which  is 
splined  to  an  output  shaft  17.  The  hub  17a  fixes  there- 
on  a  disc-shaped  driven  member  1  8  between  the  tur- 

30  bine  runner  15  and  the  front  cover  13a. 
This  driven  member  18  is  formed  in  its  inner  cir- 

cumferential  portion  with  a  cylinder  portion  18c  and 
in  its  outer  circumferential  portion  with  another  cylin- 
der  portion  18d  having  a  cylindrical  inner  surface. 

35  Between  the  driven  member  18  and  the  turbine 
runner  15,  moreover,  there  is  interposed  an  annular 
drive  member  19  which  can  move  in  the  axial  direc- 
tions.  Specifically,  the  drive  member  19  is  si  idably  fit- 
ted  on  the  outer  surface  of  the  cylinder  portion  1  8c  of 

40  the  driven  member  18  and  is  formed  at  its  radially 
middle  portion  with  a  cylinder  portion  19c,  which  is 
slidably  fitted  in  the  innersurfaceoftheothercylinder 
portion  18d  of  the  driven  member  18.  Moreover,  the 
driven  member  18  and  the  drive  member  19  have 

45  their  opposed  surfaces  formed  with  a  number  of  con- 
centric  projections  18a  and  19a  which  are  shaped  to 
have  comb  teeth  and  interleaved  each  other.  These 
projections  18a  and  19a  are  shaped,  as  shown,  to 
have  taper  sections  so  that  their  clearance  becomes 

so  the  narrowerand  their  lap  length  becomes  the  longer 
as  their  meshing  depth  becomes  the  larger. 

Between  these  opposed  driven  member  18  and 
drive  member  19,  there  is  formed  a  chamber  20a 
which  has  its  inner  and  outer  circumferences  sealed 

55  by  X-type  seals  20.  The  chamber  20a  has  its  inside 
filled  up  with  not  only  the  highly  viscous  oil  such  as 
silicone  oil  but  also  a  suitable  amount  of  air,  to  form 
a  variable  capacity  type  viscous  coupling  21.  If  the 
driven  member  1  8  and  the  drive  member  1  9  get  close 

3 
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to  each  other,  the  highly  viscous  oil  confined  inbetw- 
een  is  pressurized  to  narrow  the  clearance  between 
their  two  projections  18a  and  19a.  As  a  result,  the 
shearing  resistance  of  the  highly  viscous  oil  is  aug- 
mented,  and  the  lap  length  of  the  projections  18a  and 
19a  is  increased,  so  that  the  torque  transmission  ca- 
pacity  of  the  viscous  coupling  21  increases. 

On  the  circumferential  edge  of  the  aforemen- 
tioned  annular  drive  member  19,  there  are  supported 
a  plurality  of  coil  springs  22  constituting  a  torsional 
damper  mechanism  by  spring  guide  plates  23,  so  that 
the  coil  springs  22  may  damp  the  rotational  fluctu- 
ations  of  the  drive  member  1  9  to  suppress  the  vibra- 
tions.  On  the  spring  guide  plates  23,  moreover,  there 
are  supported  an  annular  clutch  disc  24  of  C-shaped 
section,  which  is  allowed  to  move  in  the  axial  direc- 
tions.  Afacing  member  25  is  adhered  to  the  outer  sur- 
face  (as  located  at  the  lefthand  side  of  Fig.  1)  of  the 
clutch  disc  24.  Thus,  this  clutch  disc  24  and  the  front 
cover  13a  of  the  housing  13  form  together  a  lock-up 
clutch  26. 

The  engagement  and  release  of  the  lock-up 
clutch  26  thus  constructed  is  hydraulically  controlled 
in  accordance  with  a  predetermined  lock-up  map. 

If  a  half  lock-up  range  is  reached,  the  oil  pressure 
at  the  side  of  the  turbine  runner  15  is  raised  to  de- 
press  the  clutch  disc  24.  As  a  result,  the  clutch  disc 
24  comes  into  engagement  with  the  inner  surface  of 
the  front  cover  13a  to  apply  the  lock-up  clutch  26. 

If  the  lock-up  clutch  26  is  applied  in  this  half  lock- 
up  range,  the  torque  being  transmitted  through  the 
torque  converter  11  is  partially  transmitted  directly  to 
the  drive  member  19.  As  a  result,  the  torque  of  this 
drive  member  19  is  transmitted  through  the  highly  vis- 
cous  oil  to  the  driven  member  18  to  rotate  the  output 
shaft  1  7.  At  the  time  of  torque  fluctuations  of  the  en- 
gine  (although  not  shown),  the  viscous  coupling  21 
will  slip  to  attenuate  the  vibrations  or  the  like  so  that 
the  vibrations  are  prevented  from  being  transmitted 
from  the  viscous  coupling  21  to  the  downstream  pow- 
er  transmission  line. 

Moreover,  the  disc-shaped  driven  and  drive 
members  18  and  19  constituting  the  viscous  coupling 
21  are  formed  at  their  individual  circumferential 
edges  with  opposed  taper  surfaces  18b  and  19b,  re- 
spectively.  These  taper  surfaces  18b  and  19b  consti- 
tute  together  a  cone  clutch  27,  which  is  applied  when 
the  taper  surfaces  18b  and  19b  are  brought  into  con- 
tact  with  each  other.  Thus,  the  driven  member  18  and 
the  drive  member  19  can  be  mechanically  connected 
without  any  slippage  by  the  cone  clutch  27. 

Next,  the  operations  of  the  present  embodiment 
thus  made  will  be  described  in  the  following  with  ref- 
erence  to  Figs.  2  to  4. 

When  the  torque  of  the  engine  is  transmitted  to 
the  front  cover  13a,  the  pump  impeller  14  is  rotated 
to  transmit  its  torque  to  the  turbine  runner  15  through 
the  AT  oil.  At  a  low-speed  run  or  at  an  acceleration 

outside  of  the  lock-up  range,  the  torque  transmission 
is  accomplished  through  the  AT  oil.  Moreover,  the  tor- 
que  fluctuations,  if  any,  of  the  engine  and  the  resul- 

5  tant  vibrations  are  absorbed  through  the  slippage  of 
the  torque  converter  11  so  that  their  transmissions  to 
the  power  transmission  line  downstream  of  the  torque 
converter  1  1  are  cut. 

When  the  vehicle  state  reaches  the  half  lock-up 
10  range  as  the  vehicle  speed  slightly  increases  or  as 

the  degree  of  throttle  opening  slightly  decreases,  an 
oil  pressure  Pa  at  the  side  of  the  turbine  runner  15  is 
at  first  boosted  to  push  the  annular  clutch  disc  24  left- 
ward  of  Fig.  1  so  that  the  facing  member  25  adhered 

15  to  the  clutch  disc  24  is  forced  to  contact  with  the  cir- 
cumferential  edge  of  the  inner  side  of  the  front  cover 
1  3a  thereby  to  apply  the  lock-up  clutch  26  (as  shown 
in  Fig.  2). 

When  this  lock-up  clutch  26  is  applied,  the 
20  shocks  at  this  time  are  buffered  by  the  coil  spring  22 

of  the  torsional  damper  mechanism,  which  is  inter- 
posed  between  the  drive  member  19  of  the  viscous 
coupling  21  and  the  clutch  disc  24  of  the  lock-up 
clutch  26.  As  a  result,  the  torque  is  transmitted  from 

25  the  front  cover  13a  to  start  the  rotation  of  the  drive 
member  19.  This  rotational  torque  is  transmitted 
through  the  highly  viscous  oil  in  the  variable  capacity 
type  viscous  coupling  21  to  the  driven  member  18  un- 
til  it  is  outputted  to  the  output  shaft  17.  At  this  time, 

30  the  torque  transmission  capacity  is  small  because  of 
the  wide  clearance  between  the  drive  member  19  of 
the  viscous  coupling  21  and  the  driven  member  18. 
As  a  result,  the  slip  control  is  accomplished  in  the  vis- 
cous  coupling  21  immediately  after  the  lock-up  clutch 

35  26  has  been  applied,  so  that  the  vibrations  to  be 
caused  by  the  torque  fluctuations  are  attenuated  by 
the  actions  of  the  coil  spring  22  and  the  viscous  cou- 
pling  21.  Thus,  the  transmission  of  the  vibrations  or 
the  like  to  the  power  transmission  line  downstream  of 

40  the  viscous  coupling  21  is  blocked  to  prevent  the 
booming  noise. 

In  the  half  lock-up  state,  on  the  other  hand,  the 
torque  is  transmitted  while  causing  a  slippage  in  the 
viscous  coupling  21,  so  that  a  stable  slipping  state  is 

45  established.  Since,  moreover,  the  lock-up  clutch  26 
does  not  slip  frictionally,  the  facing  member  25  will  not 
wear  to  eliminate  the  according  reduction  in  the  clutch 
performance.  As  a  result,  an  excellent  durability  can 
be  achieved  to  prevent  the  AT  oil  from  being  deterio- 

50  rated  and  the  valve  from  being  caused  to  stick  by  the 
worn  powder  mixed. 

In  this  half  lock-up  range,  moreover,  the  torsional 
damper  mechanism  including  the  coil  springs  22  and 
the  drive  member  19  of  the  viscous  coupling  21  are 

55  pushed  leftward  of  Fig.  3  to  the  positions  indicated  by 
dash  lines,  if  the  oil  pressure  Pa  in  the  housing  13  of 
the  torque  converter  11  at  the  side  of  the  turbine  run- 
ner  15  (at  the  righthand  side  of  Fig.  2)  is  raised.  As  a 
result,  the  drive  member  19  gets  close  to  the  driven 

4 
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member  18  to  compress  the  highly  viscous  oil,  and 
the  charging  coefficient  is  substantially  improved  to 
augment  the  shearing  resistance.  At  the  same  time, 
the  drive  member  19  and  the  driven  member  18  have 
their  individual  projections  19a  and  18a  interleaved 
deeply.  By  these  multiplied  actions,  the  viscous  cou- 
pling  21  has  its  torque  transmission  capacity  aug- 
mented  to  reduce  the  difference  in  the  rotational 
speed  between  the  drive  member  19  and  the  driven 
member  1  8  so  that  the  coupling  state  grows  more  and 
more  direct  (as  shown  in  Fig.  3). 

When  the  vehicle  state  reaches  the  lock-up 
range  completely,  the  oil  pressure  Pa  in  the  housing 
13  at  the  side  of  the  turbine  runner  15  is  further  boost- 
ed  to  move  the  aforementioned  torsional  damper 
mechanism  and  the  drive  member  19  of  the  viscous 
coupling  21  further  to  the  left  of  Fig.  3  so  that  the 
cone  clutch  27  is  engaged  (as  shown  in  Fig.  4)  by  con- 
tacting  its  opposed  taper  surfaces  1  9b  and  1  8b  which 
are  formed  on  the  circumferential  edges  of  the  drive 
member  19  and  the  driven  member  18.  At  this  time, 
the  pump  impeller  14  and  the  turbine  runner  1  5  of  the 
torque  converter  11  are  rotating  at  substantially  equal 
speeds  so  that  the  driven  member  18  and  the  drive 
member  19  of  the  viscous  coupling  21  are  also  rotat- 
ing  at  substantially  equal  speeds.  As  a  result,  the 
cone  clutch  27  can  be  smoothly  engaged  without  any 
high  slippage  so  that  the  so-called  "direct  connection" 
is  established  without  any  shock.  At  a  high-speed 
cruising  run,  moreover,  the  torque  fluctuations  are  so 
small  that  the  drivability  is  not  deteriorated  by  the 
booming  noise  generated,  even  if  the  cone  clutch  27 
is  directly  engaged.  Unlike  the  torque  converter  hav- 
ing  the  viscous  coupling  of  the  prior  art,  the  viscous 
coupling  of  the  present  invention  can  be  kept  away 
from  any  slippage  at  a  high-speed  run  to  improve  the 
mileage  drastically. 

When  the  vehicle  state  goes  out  of  the  lock-up 
range,  on  the  other  hand,  a  back  pressure  Pb  rises  to 
a  level  higher  than  the  oil  pressure  Pa  at  the  side  of 
the  turbine  runner  15.  As  a  result,  the  annular  clutch 
disc  24  leaves  the  front  cover  1  3a  to  release  the  lock- 
up  clutch  26.  If  an  abrupt  brake  is  applied  at  a  run  on 
a  snow-covered  road,  on  the  other  hand,  the  com- 
plete  lock-up  state  is  switched  directly  to  the  lock-up- 
off  state  without  passing  through  the  half  lock-up 
state. 

In  the  present  embodiment,  moreover,  the  annu- 
lar  clutch  disc  24  of  the  lock-up  clutch  26  is  formed 
separately  of  but  movably  engaged  by  the  drive  mem- 
ber  19.  If  the  clutch  disc  24  and  the  front  cover  13a 
are  separated  from  each  other  only  at  their  narrow 
clearance,  the  lock-up  clutch  26  can  be  released.  As 
a  result,  there  can  be  attained  an  excellent  advantage 
that  the  clutch  can  be  promptly  turned  off  with  little 
stalling  of  the  engine. 

Incidentally,  the  viscous  coupling  21  is  character- 
ized  to  have  its  torque  transmission  capacity  aug- 

mented  in  accordance  with  the  difference  in  the  rota- 
tional  speed.  If,  therefore,  the  external  input  is  so 
changed  that  the  slippage  advances  (while  increas- 

5  ing  the  difference  in  the  rotational  speed)  with  the 
lock-up  clutch  26  being  engaged,  the  slippage  is  de- 
creased  in  accordance  with  the  change.  As  a  result, 
the  aforementioned  torque  converter  11  can  be  easily 
controlled  by  the  so-called  "self-adjustment"  thus  far 

10  described. 
Since,  moreover,  the  torque  converter  11  can 

have  its  torque  transmission  capacity  borne  partially 
by  the  variable  capacity  type  viscous  coupling  21  ,  its 
maximum  torque  transmission  capacity  can  be  re- 

15  duced  so  that  it  can  be  small-sized.  As  a  result,  there 
can  be  attained  another  advantage  that  an  automatic 
transmission  having  the  torque  converter  can  be 
made  compact  to  improve  its  mountability  on  the  ve- 
hicle. 

20  As  has  been  described  hereinbefore,  the  present 
embodiment  is  so  constructed  that  the  viscous  cou- 
pling  21  can  be  completely  connected  (or  locked  up) 
without  any  slippage  while  the  vehicle  is  running  at  a 
high  speed  in  the  lock-up  range,  thus  improving  the 

25  mileage  drastically. 
Fig.  5  shows  a  second  embodiment  of  the  present 

invention,  in  which  the  cone  clutch  used  as  a  second 
clutch  in  the  foregoing  first  embodiment  is  replaced 
by  a  wet  type  multiple  disc  clutch.  In  the  description 

30  to  be  made,  therefore,  the  components  identical  to 
those  of  the  first  embodiment  are  designated  at  the 
common  reference  numerals,  and  their  detailed  de- 
scriptions  will  be  omitted. 

In  the  housing  13  of  the  torque  converter  11 
35  equipped  with  the  lock-up  mechanism,  there  is  dis- 

posed  the  turbine  runner  15,  to  which  the  torque  of 
the  pump  impeller  (although  not  shown)  made  rotat- 
able  integrally  with  the  housing  13  is  to  be  transmitted 
through  the  AT  oil.  The  turbine  runner  15  is  mounted 

40  on  the  hub  17a  which  is  splined  to  the  (not-shown) 
output  shaft.  Outside  of  the  turbine  runner  15  (i.e.,  at 
the  lefthand  side  of  Fig.  5),  there  is  disposed  the  disc- 
shaped  driven  member  18  of  the  viscous  coupling  21 
such  that  it  can  rotate  integrally  with  the  turbine  run- 

45  ner  15.  Between  the  driven  member  18  and  the  tur- 
bine  runner  15,  on  the  other  hand,  there  is  interposed 
the  annular  drive  member  1  9  which  is  made  movable 
in  the  axial  directions. 

Moreover,  the  disc-shaped  driven  and  drive 
so  members  18  and  19  are  formed  on  their  respective 

opposed  surfaces  with  a  number  of  concentric  annu- 
lar  projections  18a  and  19a,  which  have  toothed  sec- 
tions  and  are  interleaved  each  other  with  a  clearance. 
This  clearance  between  the  opposed  driven  and  drive 

55  members  18  and  19  is  filled  up  with  highly  viscous  oil 
such  as  silicone  oil  to  form  the  variable  capacity  type 
viscous  coupling  21.  If  these  driven  and  drive  mem- 
bers  18  and  1  9  get  close  to  each  other,  the  substantial 
charging  coefficient  of  the  highly  viscous  oil  confined 

5 
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in  the  viscous  coupling  21  is  increased  to  augment 
the  shearing  resistance.  Moreover,  the  projections 
18a  and  19a  have  their  clearance  narrowed  and  their 
lap  length  enlarged  to  increase  the  torque  transmis- 
sion  capacity  of  the  viscous  coupling  21  . 

On  the  circumferential  edge  of  the  annular  drive 
member  19,  on  the  other  hand,  the  coil  spring  22  of 
the  torsional  damper  mechanism  is  so  supported  by 
the  spring  guide  plates  23  that  it  may  buffer  the  rota- 
tional  fluctuations  of  the  drive  member  1  9  to  suppress 
the  vibrations.  By  the  spring  guide  plates  23,  on  the 
other  hand,  there  is  supported  the  annular  clutch  disk 
24  having  a  C-shaped  section,  which  is  allowed  to 
move  in  the  axial  directions.  Thus,  the  clutch  disc  24 
and  the  front  cover  13a  of  the  housing  13  constitute 
together  the  lock-up  clutch  26. 

Moreover,  a  plurality  of  friction  plates  30  and  31 
are  so  splined  to  the  respective  circumferential  edges 
of  the  driven  member  18  and  the  drive  member  19 
constituting  the  viscous  coupling  21  that  they  are  al- 
lowed  to  move  in  the  axial  directions,  thus  constituting 
a  wet  type  multiple  disc  clutch  32. 

On  the  drive  member  19,  still  moreover,  there  is 
fitted  an  axially  slidable  pressure  plate  33  which  is  op- 
posed  to  the  aforementioned  friction  plates  30  and  31 
to  form  an  oil  pressure  chamber  34  at  its  back,  i.e.,  at 
the  opposite  side  to  the  friction  plates  30  and  31  .  The 
drive  member  19  is  formed  at  a  portion  perpendicular 
to  the  axis  thereof  with  an  oil  passage  35  for  providing 
communication  between  the  side  of  the  torque  con- 
verter  11  and  the  oil  pressure  chamber  34.  On  the 
front  side  of  the  pressure  plate  33,  there  is  mounted 
a  return  spring  36  for  returning  the  pressure  plate  33. 

Next,  the  operations  of  this  embodiment  thus 
constructed  will  be  described  in  the  following. 

When  the  vehicle  is  in  a  state  otherthan  the  lock- 
up  range,  the  output  of  the  engine  is  transmitted, 
when  it  is  inputted  to  the  torque  converter  11  ,  from  the 
pump  impeller  to  the  turbine  runner  1  5  through  the  AT 
oil,  until  it  is  outputted  to  the  output  shaft  (although 
not  shown)  while  having  cut  off  its  vibrations  due  to 
the  torque  fluctuations  of  the  engine. 

Like  the  case  of  the  foregoing  first  embodiment, 
the  oil  pressure  at  the  side  of  the  torque  converter  11 
is  boosted  when  the  vehicle  state  reaches  the  half 
lock-up  range.  Then,  the  annular  clutch  disc  24  is 
pushed  and  moved  leftward  of  Fig.  5  so  that  it  comes 
into  contact  with  the  front  cover  13a  to  engage  the 
lock-up  clutch  26. 

When  the  lock-up  clutch  26  is  engaged,  the  tor- 
que  is  transmitted  from  the  drive  member  19  of  the 
viscous  coupling  21  through  the  coil  spring  22  of  the 
torsional  damper  mechanism,  while  having  its  vibra- 
tions  buffered  by  the  coil  spring  22,  and  further 
through  the  highly  viscous  oil  in  the  variable  capacity 
type  viscous  coupling  21  to  the  driven  member  18. 

In  the  lock-up  state,  the  clearance  between  the 
drive  and  driven  members  19  and  18  of  the  viscous 

coupling  21  is  wide  in  such  a  portion  of  the  half  lock- 
up  range  of  the  vehicle  state  that  the  engine  torque 
fluctuations  are  high  as  at  a  low  vehicle  speed  or  at  a 

5  high  degree  of  throttle  opening.  Because  of  small  tor- 
que  transmission  capacity,  therefore,  the  slippage 
control  is  performed  to  cut  the  vibrations  or  the  like 
due  to  the  fluctuations  of  the  torque  transmitted.  As 
a  result,  the  vibrations  or  the  like  are  prevented  from 

10  being  transmitted  to  the  power  transmission  system 
downstream  of  that  viscous  coupling  21  . 

If  the  oil  pressure  in  the  housing  13  is  higher  at 
the  side  of  the  turbine  runner  1  5  than  that  at  the  drive 
member  1  9,  this  member  1  9  is  pushed  leftward  of  Fig. 

15  5  to  narrow  the  clearance  from  the  driven  member  1  8 
thereby  to  boost  the  pressure  of  the  highly  viscous  oil 
confined  in  the  clearance.  As  a  result,  the  substantial 
charging  coefficient  of  the  oil  is  increased  to  augment 
the  shearing  resistance  so  that  the  torque  transmis- 

20  sion  capacity  is  augmented  to  come  toward  that  of  the 
direct  connection,  as  in  the  foregoing  embodiment. 

When  the  vehicle  state  reaches  the  complete 
lock-up  range,  the  oil  pressure  at  the  side  of  the  tur- 
bine  runner  15  is  further  raised  to  a  higher  level  than 

25  that  at  the  drive  member  1  9  so  that  the  drive  member 
1  9  is  further  moved  leftward  of  Fig.  5.  As  a  result,  the 
friction  plates  30  and  31  of  the  multiple  disc  clutch  32 
are  pushed  toward  the  front  cover  13a  by  the  pres- 
sure  plate  33  of  the  drive  member  19. 

30  As  a  result,  the  friction  plates  30  and  31  arranged 
alternately  of  each  other  are  forced  to  contact  with 
each  other  so  that  the  multiple  disc  clutch  32  is  en- 
gaged.  Since,  at  this  time,  the  driven  member  1  8  and 
the  drive  member  19  are  rotating  at  substantially 

35  equal  speeds,  the  multiple  disc  clutch  32  is  applied 
with  neither  any  slippage  nor  shocks. 

In  the  complete  lock-up  range,  on  the  other  hand, 
there  is  established  the  direct  connection,  in  which 
the  drivability  is  not  deteriorated  because  of  the  low 

40  torque  fluctuations.  Unlike  the  torque  converter  hav- 
ing  the  viscous  coupling  of  the  prior  art,  moreover, 
the  viscous  coupling  will  not  slip  at  a  high  speed  run. 
As  a  result,  the  mileage  can  be  remarkably  improved 
while  retaining  the  operations  and  effects  of  the  fore- 

45  going  first  embodiment. 
Fig.  6  shows  still  another  embodiment  of  the 

present  invention.  In  the  foregoing  second  embodi- 
ment,  the  pressure  plate  33  of  the  multiple  disc  clutch 
32  applies  the  clutch  by  pushing  the  friction  plates  30 

so  and  31.  In  this  third  embodiment,  on  the  contrary,  a 
multiple  disc  clutch  37  has  its  drive  member  19 
formed  with  an  annular  ridge  38  in  a  position  opposed 
to  the  friction  plates  30  and  31.  When  the  clearance 
between  the  driven  member  18  and  the  drive  member 

55  1  9  is  narrowed,  the  friction  plates  30  and  31  are  push- 
ed  to  contact  with  each  other  by  the  annular  ridge  38 
thereby  to  engage  the  multiple  disc  clutch  37.  As  a  re- 
sult,  it  is  possible  to  attain  the  operations  and  effects 
similar  to  those  of  the  foregoing  embodiments. 

6 
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In  the  aforementioned  individual  embodiments, 
the  variable  capacity  type  viscous  coupling  is  taken 
as  an  example  of  the  slippage  torque  transmission 
mechanism  in  the  present  invention.  Despite  of  this 
fact,  however,  the  present  invention  can  also  be  ap- 
plied  to  either  an  invariable  capacity  type  viscous 
coupling  such  as  a  torque  transmission  mechanism 
having  a  constant  torque  transmission  capacity  or  a 
slippage  torque  transmission  mechanism  other  than 
the  viscous  coupling. 

In  the  foregoing  first  embodiment,  the  cone 
clutch  27  is  engaged  by  moving  the  drive  member  19 
toward  the  driven  member  18  while  compressing  the 
viscous  fluid  and  the  air  confined  in  the  chamber  20a. 
When  these  viscous  fluid  and  air  expand  to  build  up 
the  internal  pressure  of  the  chamber  20,  the  pressure 
Pa  at  the  side  of  the  turbine  runner  15,  which  is  re- 
quired  for  engaging  the  cone  clutch  27,  is  also  boost- 
ed.  In  other  words,  the  timing  for  engaging  the  cone 
clutch  27  is  delayed  because  this  clutch  27  is  left  dis- 
engaged  until  the  pressure  Pa  at  the  side  of  the  tur- 
bine  runner  15  is  raised  to  a  sufficiently  high  level. 

The  embodiments  to  be  described  hereinafter  are 
constructed  to  eliminate  the  delay  of  that  engaging 
timing  of  the  cone  clutch. 

In  Fig.  7,  the  torque  converter  11  equipped  with 
the  lock-up  mechanism  has  its  housing  13  formed  of 
the  front  cover  13a  and  the  casing  of  the  pump  impel- 
ler  14.  In  this  housing  13,  there  are  disposed  the  tur- 
bine  runner  1  5  for  receiving  the  torque  from  the  pump 
impeller  14  through  the  AT  oil,  and  the  stator  16  for 
adjusting  the  direction,  in  which  the  AT  oil  charged  in 
the  inside  of  the  housing  13  is  to  flow.  Moreover,  the 
turbine  runner  15  is  fixed  on  the  hub  17a  splined  to 
the  output  shaft  17.  In  the  hub  17a,  there  is  fixed  an 
annular  first  clutch  member  50  which  is  allowed  to 
move  in  axial  directions  between  the  turbine  runner 
1  5  and  the  front  cover  1  3a. 

Between  the  first  clutch  member  50  and  the  tur- 
bine  runner  15,  on  the  other  hand,  there  is  disposed 
an  annular  second  clutch  member  51  which  is  also  al- 
lowed  to  move  in  the  axial  directions.  Moreover,  the 
second  clutch  member  51  and  the  first  clutch  member 
50  are  formed  on  their  opposed  surfaces  with  a  num- 
ber  of  concentric  projections  51a  and  50a  which  are 
interleaved  but  can  be  fitted  on  each  other. 

The  second  clutch  member  51  is  formed,  at  its  in- 
ner  circumferential  portion  and  outer  portion  than  the 
projections  51a,  with  cylinder  portions  51b  and  51b 
which  are  protruded  toward  the  first  clutch  member 
50.  The  first  clutch  member  50  has  its  cylinder  por- 
tions  50b  fitted  slidably  in  those  cylinder  portions  51  b. 
These  sliding  portions  are  sealed  up  by  an  oil  seal  52 
to  define  a  chamber  53  by  the  cylinder  portions  50b 
and  51b.  Moreover,  the  first  clutch  member  50  is  par- 
tially  recessed  at  the  side  of  the  chamber  53  to  form 
a  recess  54,  in  which  a  piston  member  56  sealed  up 
with  an  oil  seal  55  is  fitted  slidably  to  form  a  sub- 

chamber  57.  This  sub-chamber  57  and  the  chamber 
53  are  communicated  by  way  of  an  oil  passage  58 
which  is  formed  in  the  first  clutch  member  50.  This 

5  first  clutch  member  50  is  equipped  with  a  leaf  spring 
59  for  pushing  the  piston  member  56  deeply  into  the 
inside  of  the  sub-chamber  57.  These  sub-chamber 
57,  piston  member  56  and  leaf  spring  59  constitute  al- 
together  a  pressure  absorbing  mechanism.  In  this 

10  pressure  absorbing  mechanism,  the  piston  member 
56  is  moved,  when  the  internal  pressure  of  the  cham- 
ber  53  rises,  to  augment  the  volume  of  the  sub-cham- 
ber  57,  i.e.,  the  substantial  volume  of  the  chamber  53 
so  that  the  internal  pressure  of  the  chamber  53  may 

15  be  kept  at  a  constant  level. 
Moreover,  the  chamber  53  is  filled  up  with  not 

only  the  highly  viscous  oil  such  as  silicone  oil  but  also 
a  proper  amount  of  air  to  constitute  a  variable  capaci- 
ty  type  viscous  coupling  60. 

20  On  the  inner  circumferential  edge  of  the  second 
clutch  member  51,  on  the  other  hand,  there  are 
mounted  a  plurality  of  coil  springs  61  acting  as  the  tor- 
sional  damper  mechanism,  which  are  supported  by  a 
spring  guide  plate  62  to  buffer  the  rotational  fluctu- 

25  ations  of  the  second  clutch  member  51  thereby  to 
suppress  the  vibrations.  Facing  members  63  are  ad- 
hered  to  the  outer  and  inner  surfaces  of  the  outer  cir- 
cumferential  edges  of  the  first  clutch  member  50. 
Thus,  the  first  clutch  member  50  and  the  front  cover 

30  13aofthe  housing  13constitutetogetherafirstclutch 
64. 

The  ON/OFF  of  this  first  clutch  64  is  hydraulically 
controlled  on  the  basis  of  a  predetermined  lock-up 
map. 

35  When  the  half  lock-up  range  is  reached,  the  oil 
pressure  atthe  side  of  the  turbine  runner  15  is  raised 
to  push  the  first  clutch  member  50  so  that  this  mem- 
ber  50  engages  with  the  inner  surface  of  the  front 
cover  13a  to  apply  the  first  clutch  64. 

40  In  this  half  lock-up  range,  the  torque  being  trans- 
mitted  through  the  torque  converter  11  is  partially 
transmitted,  if  the  first  clutch  64  is  engaged,  directly 
to  the  first  clutch  member  50.  As  a  result,  the  torque 
is  transmitted  through  the  highly  viscous  oil  to  the 

45  second  clutch  member  51  to  rotate  the  output  shaft 
1  7.  At  the  same  time,  the  viscous  coupling  60  slips  to 
attenuate  the  vibrations  or  the  like,  even  if  the  engine 
torque  fluctuates,  so  that  the  transmission  of  the  vi- 
brations  or  the  like  to  the  power  transmission  system 

so  downstream  of  that  viscous  coupling  60  is  sup- 
pressed. 

Moreover,  the  second  clutch  member  51  and  the 
first  clutch  member  50  have  their  respective  circum- 
ferential  edges  formed  with  opposed  taper  surfaces 

55  51Cand  50C,  which  form  togethera  second  clutch  65 
when  they  are  mechanically  engaged.  This  second 
clutch  65  can  connect  the  second  clutch  member  51 
and  the  first  clutch  member  50  mechanically  without 
any  slippage. 
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Next,  the  operations  of  the  embodiment  thus 
constructed  will  be  described  in  the  following  with  ref- 
erence  to  Figs.  7  to  9. 

When  the  engine  torque  is  transmitted  to  the  front  5 
cover  13a,  the  pump  impeller  14  is  rotated  to  transmit 
the  torque  to  the  turbine  runner  1  5  through  the  AT  oil. 
As  in  a  range  such  as  at  a  low-speed  run  or  in  an  ac- 
celeration  other  than  the  lock-up  range,  the  torque  is 
transmitted  through  the  AT  oil,  and  the  torque  conver-  10 
ter  11  slips  to  generate  heat  if  the  engine  torque  fluc- 
tuates.  Moreover,  the  torque  fluctuations  are  attenu- 
ated  to  block  the  transmission  of  the  vibrations  or  the 
like  to  the  power  transmission  system  downstream  of 
the  torque  converter  11  .  15 

When  the  half  lock-up  range  is  reached  as  the  ve- 
hicle  speed  is  slightly  increased  or  as  the  degree  of 
throttle  opening  is  slightly  decreased,  the  oil  pressure 
at  the  side  of  the  turbine  runner  15  is  boosted  to  push 
the  first  clutch  member  50  at  first  to  the  left  of  Fig.  7  20 
so  that  the  facing  members  63  adhered  to  the  first 
clutch  member  50  are  pressed  onto  the  inner  circum- 
ferential  edge  of  the  front  cover  13a  to  apply  the  first 
clutch  64  (as  shown  in  Fig.  8). 

When  the  first  clutch  64  is  thus  engaged,  the  tor-  25 
que  is  transmitted  from  the  front  cover  1  3a  to  start  the 
rotation  of  the  first  clutch  member  50.  This  rotation  is 
transmitted  through  the  highly  viscous  oil  in  the  vari- 
able  capacity  type  viscous  coupling  60  to  the  second 
clutch  member  51  until  it  is  outputted  to  the  output  30 
shaft  17.  As  a  result,  the  slip  control  is  accomplished 
in  the  half  lock-up  range  by  the  viscous  coupling  60 
so  t  hat  t  he  vibrations  or  t  he  I  ike  due  to  t  he  torque  fluc- 
tuations  of  the  engine  are  reduced  by  the  actions  of 
the  coil  spring  61  and  the  viscous  coupling  60.  Thus,  35 
the  transmission  of  the  vibrations  or  the  like  to  the 
power  transmission  system  downstream  of  the  vis- 
cous  coupling  60  can  be  blocked  to  preventthe  boom- 
ing  noise  from  being  generated. 

When  the  engine  torque  is  transmitted  to  the  sec-  40 
ond  clutch  member  51  through  the  highly  viscous  oil 
in  the  variable  capacity  type  viscous  coupling  60,  the 
highly  viscous  oil  between  the  first  and  second  clutch 
members  50  and  51  is  sheared  by  the  projections  50a 
and  51a  to  generate  the  heat.  45 

Due  to  the  heat  generated  by  the  slippage  of  the 
torque  converter  11  and  by  the  relative  rotations  in  the 
viscous  coupling  60,  the  temperatures  in  the  housing 
1  3  and  the  viscous  coupling  60  are  raised.  As  a  result, 
the  air  and  the  highly  viscous  oil  in  the  viscous  cou-  50 
pling  60  are  expanded.  At  this  time,  the  piston  mem- 
ber  56  in  the  sub-chamber  57  is  moved  against  the 
biasing  force  of  the  leaf  spring  59  in  the  direction  to 
enlarge  the  volume  of  the  sub-chamber  57  so  that  the 
expansions  of  the  air  and  highly  viscous  oil  in  the  55 
chamber  53  can  be  absorbed  to  keep  the  pressure  of 
the  inside  of  the  viscous  coupling  at  a  substantially 
constant  level  at  all  times. 

By  enlarging  the  volume  of  the  sub-chamber  57, 

moreover,  the  large  expansions,  if  any,  of  the  air  and 
highly  viscous  oil  can  be  sufficiently  absorbed  to  keep 
the  pressure  in  the  chamber  53  at  a  substantially  con- 
stant  level  at  all  times. 

When  the  vehicle  state  comes  into  the  complete 
lock-up  range,  the  oil  pressure  in  the  housing  13  at 
the  side  of  the  turbine  runner  15  is  further  boosted. 
Then,  the  second  clutch  member  51  is  moved  left- 
ward  of  Fig.  8.  Then,  the  volume  of  the  chamber  53 
is  reduced.  In  order  to  compensate  this  reduction,  the 
volume  of  the  sub-chamber  57  is  increased  against 
the  biasing  force  of  the  leaf  spring  59  till  the  surfaces 
50c  and  51c  formed  on  the  respective  circumferential 
edges  of  the  first  and  second  clutch  members  50  and 
51  and  opposed  to  the  second  clutch  65  are  engaged 
to  apply  the  second  clutch  65  (as  shown  in  Fig.  9).  As 
a  result,  the  slippage  of  the  viscous  coupling  60  is 
blocked  to  eliminate  the  torque  transmission  loss 
thereby  to  improve  the  mileage.  Since  the  pressure 
in  the  viscous  coupling  60  is  always  at  a  substantially 
constant  level,  the  pressure  at  the  turbine  side  for  ap- 
plying  the  second  clutch  65  may  always  be  at  a  con- 
stant  level,  and  the  engagement  of  the  second  clutch 
65  is  not  delayed  but  stably  timed  to  improve  the  mile- 
age.  Since,  moreover,  the  pressure  for  applying  the 
second  clutch  65  is  always  constant,  it  is  possible  to 
prevent  the  clutch  capacity  from  dropping  due  to  the 
temperature  rise. 

Fig.  10  shows  another  example  of  the  pressure 
absorbing  mechanism,  in  which  the  elastic  member 
for  urging  the  piston  member  56  forming  the  sub- 
chamber  57  is  exemplified  by  a  coil  spring  66.  The  re- 
maining  structure  is  identical  to  that  of  the  embodi- 
ment  shown  in  Fig.  7,  and  its  identical  or  correspond- 
ing  portions  are  designated  at  the  common  reference 
numerals. 

Fig.  11  shows  still  another  example  of  the  pres- 
sure  absorbing  mechanism,  in  which  the  elastic  mem- 
ber  for  urging  the  piston  member  56  forming  the  sub- 
chamber  57  is  exemplified  by  the  leaf  spring  59  and 
the  coil  spring  66.  The  remaining  structure  is  identical 
to  those  of  the  foregoing  individual  embodiments,  and 
its  identical  or  corresponding  portions  are  designated 
at  the  common  reference  numerals. 

The  present  invention  has  been  described  here- 
inbefore  in  connection  with  the  specifically  shown 
embodiments.  However,  the  present  invention  should 
not  be  limited  to  such  embodiments  but  can  be  modi- 
fied  in  various  manners  within  the  scope  thereof. 

For  example,  the  present  invention  can  be  ap- 
plied  to  the  torque  converters  of  the  aforementioned 
individual  embodiments  even  if  they  are  of  the  fluid 
coupling  type. 

In  the  aforementioned  individual  embodiments, 
moreover,  the  sub-chamber  is  provided  as  the  means 
for  augmenting  the  volume  of  the  chamber.  However, 
the  present  invention  can  be  modified  by  means  for 
augmenting  the  volume  of  the  oil  chamber  by  forming 
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it  of  an  elastic  deformable  material  or  the  like. 
Although  the  viscous  coupling  of  the  aforemen- 

tioned  individual  embodiments  is  filled  up  with  the 
highly  viscous  oil  such  as  the  silicone  oil  and  a  proper 
amount  of  air,  the  present  invention  can  be  applied  to 
the  viscous  coupling  filled  up  only  with  the  highly  vis- 
cous  oil.  In  this  modification,  the  application  of  the 
first  clutch  is  effected  not  only  by  controlling  the  oil 
pressure  at  the  side  of  the  turbine  runner  but  also  by 
controlling  the  oil  pressure  between  the  front  cover 
and  the  first  clutch.  Since  no  air  is  present  in  the  vis- 
cous  coupling,  the  second  clutch  would  not  be  applied 
before  the  first  clutch  by  such  air  in  the  coupling  as 
might  otherwise  be  compressed.  In  either  oil  pres- 
sure  control,  therefore,  the  first  clutch  is  pushed  at 
first  onto  the  front  cover,  and  then  the  second  clutch 
can  be  engaged  to  transmit  the  torque  from  the  front 
cover  acting  as  the  input  element  to  the  output  shaft 
acting  as  the  output  element. 

Since,  moreover,  the  charging  coefficient  in  the 
viscous  coupling  is  drastically  improved,  the  trans- 
mission  torque  capacity  can  be  augmented  to  reduce 
the  size  of  the  viscous  coupling  accordingly. 

Still  moreover,  the  viscous  coupling  may  be  filled 
up  with  the  highly  viscous  oil  only  so  that  the  charging 
coefficient  of  the  air  need  not  be  considered  to  im- 
prove  the  assembling  efficiency. 

According  to  the  present  invention,  the  second 
clutch  to  be  engaged  after  the  lock-up  clutch  is  ar- 
ranged  in  parallel  relationship  with  the  viscous  cou- 
pling  so  that  the  power  transmission  loss  at  a  high- 
speed  cruising  run  can  be  prevented  to  improve  the 
mileage.  In  case,  on  the  other  hand,  the  viscous  fluid 
of  the  viscous  coupling  is  compressed  when  the  sec- 
ond  clutch  is  to  be  engaged,  it  can  be  relieved  to  the 
sub-chamber  to  suppress  its  pressure  rise  thereby  to 
stabilize  the  timing  of  engaging  the  second  clutch  to 
a  constant  value. 

A  fluid  power  transmission  which  comprises:  a 
pump  impeller;  a  turbine  runner;  a  housing  accommo- 
dating  the  pump  impeller  and  the  turbine  runner;  a 
lock-up  clutch  adapted  to  be  engaged  with  and  re- 
leased  from  a  front  cover  integrated  with  the  pump  im- 
peller;  and  a  viscous  coupling  including  an  annular 
drive  member  and  an  annular  driven  member  for 
transmitting  torque  inbetween  through  viscous  fluid. 
The  drive  member  is  connected  to  the  lock-up  clutch, 
whereas  the  driven  member  is  connected  to  a  hub 
which  is  integrated  with  the  turbine  runner.  Further 
comprised  is  a  second  clutch  which  is  engaged,  after 
the  lock-up  clutch  has  been  engaged,  to  connect  the 
drive  member  and  the  driven  member  mechanically. 

Claims 

1.  A  fluid  power  transmission  (11)  comprising: 
a  pump  impeller  (14); 

a  turbine  runner  (15); 
a  housing  (13)  accommodating  said  pump 

impeller  (14)  and  said  turbine  runner  (15); 
5  a  lock-up  clutch  (26)  adapted  to  be  engag- 

ed  with  and  released  from  a  first  member  (13a) 
integrated  with  said  pump  impeller  (14);  and 

a  viscous  coupling  (21)  including  an  annu- 
lar  drive  member  (19)  and  an  annular  driven 

10  member  (1  8)  for  transmitting  a  torque  inbetween 
through  viscous  fluid,  said  drive  member  (1  9)  be- 
ing  connected  to  said  lock-up  clutch  (26),  and 
said  driven  member  (18)  being  connected  to  a 
second  member  (17a)  integrated  with  said  tur- 

15  bine  runner  (15), 
characterized  in  that 
said  fluid  power  transmission  comprises  clutch 
means  adapted  to  be  engaged,  after  said  lock-up 
clutch  (26)  has  been  engaged,  to  connect  said 

20  drive  member  (19)  and  said  driven  member  (18) 
mechanically. 

2.  A  fluid  power  transmission  according  to  Claim  1  , 
characterized  in  that 

25  said  clutch  means  (27)  includes:  a  first  taper  sur- 
face  (19b)  formed  on  said  drive  member  (19);  and 
a  second  taper  surface  (1  8b)  formed  on  said  driv- 
en  member  (18),  and 

in  that  said  first  taper  surface  (19b)  and 
30  said  second  taper  surface  (18b)  are  brought  into 

engagement  with  each  other  when  said  drive 
member  (19)  and  said  driven  member  (18)  get 
close  to  each  other. 

35  3.  A  fluid  power  transmission  according  to  Claim  2, 
characterized  in  that 
said  second  taper  surface  (1  8b)  is  formed  on  the 
outer  circumference  of  said  driven  member  (18), 
and 

40  in  that  said  first  taper  surface  (19b)  is  so 
formed  on  said  drive  member  (1  9)  as  to  face  said 
second  taper  surface  (18b). 

4.  A  fluid  power  transmission  according  to  Claim  2, 
45  characterized  in  that 

said  driven  member  (18)  has  a  cylinder  portion 
(18c)  at  its  inner  circumference  and  said  second 
taper  surface  (18b)  on  its  outer  circumference 
and  is  so  connected  to  said  second  member  (1  7a) 

so  as  to  move  in  the  axial  directions,  and 
in  that  said  drive  member  (19)  is  so  fitted 

in  said  cylinder  portion  (18c)  as  to  move  in  the  ax- 
ial  directions  and  has  said  first  taper  surface 
(19b)  at  a  portion  opposed  to  said  second  taper 

55  surface  (18b). 

5.  A  fluid  power  transmission  according  to  Claim  2, 
characterized  in  that 
said  viscous  coupling  (21)  includes  a  plurality  of 

9 



17 EP  0  473  181  B1 18 

annular  projections  (18a,  19a)  projected  at  a  cir- 
cumferentially  inner  side  than  said  taper  surfaces 
(1  8b,  1  9b)  and  from  the  opposed  surfaces  of  said 
drive  member  (19)  and  said  driven  member  (18) 
and  having  at  least  one  of  their  inner  and  outer 
circumferences  tapered  so  that  they  are  fitted  on 
each  other  at  a  predetermined  clearance  inbetw- 
een,  and 

in  that  said  clearance  is  filled  up  with  said 
viscous  fluid. 

6.  A  fluid  power  transmission  according  to  Claim  2, 
characterized  by 
a  damper  mechanism  (22)  interposed  between  a 
portion  of  said  drive  member  (19)  at  a  circumfer- 
entially  outer  side  than  said  first  taper  surface 
(19b)  and  said  lock-up  clutch  (26). 

7.  A  fluid  power  transmission  according  to  Claim  2, 
characterized  in  that 
said  first  member  (13a)  includes  a  front  cover 
(13a)  connected  to  said  pump  impeller  (14)  and 
arranged  at  the  opposite  side  to  said  pump  impel- 
ler  (14)  across  said  turbine  runner  (15), 

in  that  said  lock-up  clutch  (26)  and  said 
drive  member  (19)  are  so  interposed  between 
said  turbine  runner  (1  5)  and  said  front  cover  (1  3a) 
as  to  move  toward  and  apart  from  said  front  cover 
(13a), 

in  that  said  driven  member  (1  8)  is  so  inter- 
posed  between  said  drive  member  (19)  and  said 
front  cover  (1  3a)  as  not  to  move  in  the  axial  direc- 
tions, 

in  that  said  second  taper  surface  (18b)  is 
formed  on  the  outer  circumference  of  said  driven 
member  (18),  and 

in  that  said  first  taper  surface  (19b)  is  so 
formed  on  said  drive  member  (19)  as  to  engage 
with  said  second  taper  surface  (18b)  after  said 
lock-up  clutch  (26)  has  moved  together  with  said 
drive  member  (19)  toward  said  front  cover  (13a) 
to  engage  with  said  front  cover  (1  3a). 

8.  A  fluid  power  transmission  according  to  Claim  5, 
characterized  by 
a  first  cylinder  portion  (18c)  formed  at  the  circum- 
ferential  inner  side  of  said  driven  member  (18);  a 
second  cylinder  portion  (18d)  formed  at  a  circum- 
ferentially  outer  side  than  said  first  cylinder  por- 
tion  (18c);  a  third  cylinder  portion  (19c)  formed  in 
said  drive  member  (19)  and  adapted  to  be  slid- 
ably  fitted  on  the  outer  circumference  of  said  first 
cylinder  portion  (18c);  and  a  fourth  cylinder  por- 
tion  (19c)  formed  in  said  drive  member  (19)  and 
adapted  to  be  slidably  fitted  in  the  inner  circum- 
ference  of  said  second  cylinder  portion  (18d), 

wherein  said  annular  projections  (18a, 
19a)  are  formed  between  said  first  cylinder  por- 

tion  (18c)  and  said  second  cylinder  portion  (18d) 
and  between  said  third  cylinder  portion  and  said 
fourth  cylinder  portion  (19c). 

5 
9.  A  fluid  power  transmission  according  to  Claim  1  , 

characterized  in  that 
said  clutch  means  includes:  an  annular  first  fric- 
tion  plate  (31)  mounted  on  said  drive  member 

10  (19);  a  second  friction  plate  (30)  arranged  alter- 
nately  of  said  first  friction  plate  (31  )  and  mounted 
on  said  driven  member  (18);  and  push  means  for 
pushing  said  first  friction  plate  (31)  and  said  sec- 
ond  friction  plate  (30)  into  frictional  contact  with 

15  each  other. 

10.  A  fluid  power  transmission  according  to  Claim  9, 
characterized  in  that 
said  push  means  includes:  a  pressure  plate  (33) 

20  adapted  to  move  back  and  forth  with  respect  to 
said  first  friction  plate  (31)  and  said  second  fric- 
tion  plate  (30);  an  oil  pressure  chamber  (34) 
formed  at  the  opposite  side  to  said  first  friction 
plate  (31)  and  said  second  friction  plate  (30) 

25  across  said  pressure  plate  (33);  and  a  return 
spring  (36)  for  pushing  said  pressure  plate  (33) 
toward  said  oil  pressure  chamber  (34). 

11.  Afluid  power  transmission  according  to  Claim  10, 
30  characterized  in  that 

said  driven  member  (18)  has  a  cylinder  portion 
(18c)  at  its  inner  circumferential  portion  and  its 
outer  circumferential  portion  splining  said  first 
friction  plate  (31)  and  is  so  connected  to  said  sec- 

35  ond  member  (17a)  as  not  to  move  in  the  axial  di- 
rection,  and 

in  that  said  drive  member  (19)  has  a  fifth 
cyl  inder  portion,  wh  ich  has  a  larger  diameter  t  han 
that  of  said  driven  member  (18)  and  splines  said 

40  second  friction  plate  (30),  and  is  so  fitted  in  said 
cylinder  portion  as  to  move  in  the  axial  directions. 

12.  Afluid  power  transmission  according  to  Claim  10, 
characterized  in  that 

45  said  first  member  (13a)  includes  a  front  cover 
(13a)  connected  to  said  pump  impeller  (14)  and 
arranged  at  the  opposite  side  to  said  pump  impel- 
ler  (14)  across  said  turbine  runner  (15), 

in  that  said  lock-up  clutch  (26)  and  said 
so  drive  member  (19)  are  so  interposed  between 

said  turbine  runner  (1  5)  and  said  front  cover  (1  3a) 
as  to  move  toward  and  apart  from  said  front  cover 
(13a), 

in  that  said  driven  member  (18)  is  so  inter- 
55  posed  between  said  drive  member  (1  9)  and  said 

front  cover  (1  3a)  as  not  to  move  in  the  axial  direc- 
tions, 

in  that  said  first  friction  plate  (31)  and  said 
second  friction  plate  (30)  are  arranged  closer  to 
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said  front  cover  (13a)  than  said  pressure  plate 
(33),  and 

in  that  said  oil  pressure  chamber  (34)  is 
formed  between  said  pressure  plate  (33)  and  a 
portion  of  said  drive  member  (19),  which  is 
formed  with  an  oil  passage  (35). 

13.  Afluid  power  transmission  according  to  Claim  11  , 
characterized  in  that 
said  viscous  coupling  (21)  includes:  annular  first 
projections  (18a)  projected  from  the  cylinder  por- 
tion  (18c)  and  the  outer  circumference  of  said 
driven  member  (18)  toward  said  drive  member 
(19)  and  having  one  of  their  inner  and  outer  cir- 
cumferences  taperad;  and  annular  second  pro- 
jections  (19a)  formed  on  said  drive  member  (19) 
to  have  one  of  their  inner  and  outer  circumferenc- 
es  tapered  to  be  interleaved  on  said  first  projec- 
tions  (18a)  with  a  clearance,  and 

in  that  the  clearance  between  said  projec- 
tions  is  filled  up  with  said  viscous  fluid. 

14.  Afluid  power  transmission  according  to  Claim  9, 
characterized  by 
a  damper  mechanism  (22)  interposed  between 
said  drive  member  (19)  and  said  lock-up  clutch 
(26). 

15.  Afluid  power  transmission  according  to  Claim  9, 
characterized  in  that 
said  push  means  includes  projections  (38) 
formed  on  said  drive  member  (19)  and  projected 
toward  said  first  friction  plate  (31)  and  said  sec- 
ond  friction  plate  (30), 

in  that  said  driven  member  (18)  has  a  cy- 
linder  portion  (18c)  at  its  inner  circumferential 
portion  and  its  outer  circumferential  portion  splin- 
ing  said  first  friction  plate  (31)  and  is  so  connect- 
ed  to  said  second  member  (17a)  as  not  to  move 
in  the  axial  direction,  and 

in  that  said  drive  member  (19)  has  a  fifth 
cylinder  portion,  which  has  a  largerdiameterthan 
that  of  said  driven  member  (18)  and  splines  said 
second  friction  plate  (30),  and  is  so  fitted  in  said 
cylinder  portion  as  to  move  in  the  axial  directions. 

16.  Afluid  power  transmission  according  to  Claim  1, 
characterized  in  that 
said  viscous  coupling  (21)  includes  a  chamber 
(53)  defined  by  said  drive  member  and  said  driv- 
en  member,  and 

in  that  said  chamber  (53)  is  filled  up  with 
said  viscous  fluid  and  a  predetermined  amount  of 
gas. 

17.  Afluid  power  transmission  according  to  Claim  16, 
characterized  in  that 
said  viscous  coupling  (21)  further  includes  a  plur- 

ality  of  annular  projections  (50a,  51a)  formed  on 
said  drive  member  and  said  driven  member,  re- 
spectively,  toward  said  chamber  (53)  and  are 

5  adapted  to  be  interleaved  each  other  with  a  clear- 
ance. 

18.  Afluid  power  transmission  according  to  Claim  16, 
characterized  by 

10  a  pressure  absorbing  meachanism  for  suppress- 
ing  a  rise  in  the  internal  pressure  of  said  chamber 
(53)  by  augmenting  the  substantial  volume  of 
said  chamber. 

15  19.  Afluid  power  transmission  according  to  Claim  18, 
characterized  in  that 
said  pressure  absorbing  mechanism  includes:  a 
sub-chamber  (57)  communicating  with  said 
chamber  (53);  a  piston  member  (56)  fitted  in  said 

20  sub-chamber  (57);  and  an  elastic  member  (59)  for 
pushing  said  piston  member  (56)  in  a  direction  to 
reduce  the  volume  of  said  sub-chamber  (57). 

20.  Afluid  power  transmission  according  to  Claim  19, 
25  characterized  in  that 

said  elastic  member  (59)  includes  a  leaf  spring. 

21.  Afluid  power  transmission  according  to  Claim  19, 
characterized  in  that 

30  said  elastic  member  (59)  includes  a  coil  spring. 

22.  Afluid  power  transmission  according  to  Claim  19, 
characterized  in  that 
said  sub-chamber  (57)  includes:  an  annular  re- 

35  cess  formed  by  recessing  a  portion  of  said  drive 
member  (19)  toward  said  chamber  (53);  and  said 
piston  member  (56)  fitted  in  said  recess. 

23.  Afluid  power  transmission  according  to  Claim  19, 
40  characterized  in  that 

said  first  member  (13a)  includes  a  front  cover 
(13a)  connected  to  said  pump  impeller  (14)  and 
arranged  at  an  opposite  side  to  said  pump  impel- 
ler  (14)  across  said  turbine  runner  (15), 

45  in  that  said  lock-up  clutch  and  said  drive 
member  (19)  are  so  interposed  between  said  tur- 
bine  runner  (15)  and  said  front  cover  (13a)  as  to 
move  toward  and  apart  from  said  front  cover,  and 

in  that  said  driven  member  (18)  is  so  inter- 
so  posed  between  said  drive  member  (1  9)  and  said 

turbine  runner  (15)  as  to  move  toward  and  away 
from  said  drive  member  (19). 

24.  Afluid  power  transmission  according  to  Claim  1, 
55  characterized  by 

a  damper  mechanism  (61)  interposed  between 
said  driven  member  (51)  and  said  second  mem- 
ber  (17a). 

11 
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25.  Afluid  power  transmission  according  to  Claim  1, 
characterized  in  that 
said  viscous  coupling  includes:  a  plurality  of  an- 
nular  third  projections  (51a)  formed  on  said  drive 
member  toward  said  driven  member  (51);  and  an- 
nular  fourth  projections  (50a)  formed  on  said 
drive  member  (50)  and  adapted  to  be  interleaved 
on  said  third  projections  (51a)  with  a  clearance, 
and 

in  that  the  clearance  between  said  projec- 
tions  (50a,  51a)  is  filled  up  with  said  viscous  fluid. 

26.  Afluid  power  transmission  according  to  Claim  25, 
characterized  in  that 
either  of  the  inner  and  outer  circumferences  of 
said  third  projections  (51a)  or  said  fourth  projec- 
tions  (50a)  are  tapered. 

Patentanspruche 

1.  Hydraulisches  Getriebe  (11),  das  aufweist; 
ein  Pumpenrad  (14), 
ein  Turbinenrad  (15), 
ein  Gehause  (13)  in  dem  das  Pumpenrad 

(14)  und  das  Turbinenrad  (15)  untergebracht 
sind, 

eine  Uberbruckungs-Kupplung  (26),  die 
mit  einem  mit  dem  Pumpenrad  (14)  einstuckig 
ausgebildeten  ersten  Element  (13a)  in  Eingriff 
bringbar  und  von  diesem  losbar  sein  kann,  und 

eine  Visco-Kupplung  (21)  mit  einem  ring- 
formigen  treibenden  Element  (19)  und  einem 
ringformigen  getriebenen  Element  (18),  urn  zwi- 
schen  diesen  ein  Drehmoment  uberein  viskoses 
Fluid  zu  ubertragen,  wobei  das  treibende  Ele- 
ment  (19)  mit  der  Uberbruckungs-Kupplung  (26) 
verbunden  ist  und  das  getriebene  Element  (18) 
mit  einem  zweiten  Element  (17a)  verbunden  ist, 
das  einstuckig  mit  dem  Turbinenrad  (15)  ausge- 
bildet  ist, 

dadurch  gekennzeichnet,  dali 
das  hydraulische  Getriebe  eine  Kupp- 

lungseinrichtung  hat,  die  nach  dem  Einrucken  der 
Uberbruckungs-Kupplung  (26)  einruckbar  ist,  urn 
das  treibende  Element  (19)  und  das  getriebene 
Element  (18)  mechanisch  zu  verbinden. 

2.  Hydraulisches  Getriebe  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dali 

die  Kupplungseinrichtung  eine  erste  ko- 
nisch  zulaufende  Flache  (1  9b),  die  am  treibenden 
Element  (19)  ausgebildet  ist,  und  eine  zweite  ko- 
nisch  zulaufende  Flache  (18b)  hat,  die  am  getrie- 
benen  Element  (18)  ausgebildet  ist,  und  dali 

die  erste  konisch  zulaufende  Flache  (19b) 
und  die  zweite  konisch  zulaufende  Flache  (18b) 
miteinander  in  Eingriff  gebracht  werden,  wenn 

sich  das  treibende  Element  (19)  und  das  getrie- 
bene  Element  (18)  einander  annahern. 

5  3.  Hydraulisches  Getriebe  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  dali 

die  zweite  konisch  zulaufende  Flache 
(18b)  am  Aulienumfang  des  getriebenen  Ele- 
ments  (18)  ausgebildet  ist,  und  dali 

10  die  erste  konisch  zulaufende  Flache  (19b) 
so  am  treibenden  Element  (19)  ausgebildet  ist, 
dali  diese  der  zweiten  konisch  zulaufenden  Fla- 
che  (18b)  gegenuberliegt. 

15  4.  Hydraulisches  Getriebe  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  dali 

das  getriebene  Element  (18)  an  seinem  In- 
nenumfang  einen  Zylinderabschnitt  (18c)  und  an 
seinem  Aulienumfang  die  zweite  konisch  zulau- 

20  fende  Flache  (18b)  hat  und  so  mit  dem  zweiten 
Element  (1  7a)  verbunden  ist,  dali  das  getriebene 
Element  in  Axialrichtung  bewegbar  ist,  und  dali 

das  treibende  Element  (19)  so  in  den  Zy- 
linderabschnitt  (18c)  eingepalit  ist,  dali  das  trei- 

25  bende  Element  in  Axialrichtung  bewegbar  ist,  und 
die  erste  konisch  zulaufende  Flache  (19b)  an  ei- 
nem  Abschnitt  hat,  derderzweiten  konisch  zulau- 
fenden  Flache  (18b)  gegenuberliegt. 

30  5.  Hydraulisches  Getriebe  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  dali 

die  Visco-Kupplung  (21)  eine  Vielzahl  von 
ringformigen  Vorsprungen  (18a,  19a)  hat,  dieauf 
einer  in  Bezug  auf  die  konisch  zulaufenden  Fla- 

35  chen  (18b,  19b)  inneren  Umfangsseite  und  von 
den  gegenuberliegenden  Flachen  des  treiben- 
den  Elements  (1  9)  und  des  getriebenen  Elements 
(18)  vorstehen,  wobei  zumindest  die  Innenum- 
fange  oder  die  Aulienumfange  dieser  Elemente 

40  so  verjungt  sind,  dali  die  Vorsprunge  mit  einem 
vorbestimmten  Zwischenraum  zwischen  diesen 
aufeinander  aufgepalit  sind,  und  dali 

der  Zwischenraum  mit  dem  viskosen  Fluid 
gefullt  ist. 

45 
6.  Hydraulisches  Getriebe  nach  Anspruch  2,  ge- 

kennzeichnet  durch 
einen  Dampfungsmechanismus  (22),  der 

zwischen  einen  Abschnitt  des  treibenden  Ele- 
50  ments  (19),  deran  einerin  Bezug  auf  die  erste  ko- 

nisch  zulaufende  Flache  (19b)  aulieren  Um- 
fangsseite  vorgesehen  ist,  und  die 
Uberbruckungs-Kupplung  (26)  eingefugt  ist. 

55  7.  Hydraulisches  Getriebe  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  dali 

das  erste  Element  (13a)  eine  vordere  Ab- 
deckung  (13a)  aufweist,  die  mit  dem  Pumpenrad 
(14)  verbunden  und  an  der  in  Bezug  auf  das  Tur- 

12 
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binenrad  (15)  zum  Pumpenrad  (14)  entgegenge- 
setzten  Seite  angeordnet  ist,  dali 

die  Uberbruckungs-Kupplung  (26)  und 
das  treibende  Element  (1  9)  so  zwischen  das  Tur-  5 
binenrad  (15)  und  die  vordere  Abdeckung  (13a) 
eingefugt  sind,  dali  diese  zur  vorderen  Ab- 
deckung  (13a)  hin  und  von  dieserweg  bewegbar 
sind,  dali 

das  getriebene  Element  (1  8)  so  zwischen  10 
das  treibende  Element  (19)  und  die  vordere  Ab- 
deckung  (13a)  eingefugt  ist,  dali  das  getriebene 
Element  in  Axialrichtung  unbewegbar  ist,  dali 

die  zweite  konisch  zulaufende  Flache 
(18b)  am  Aulienumfang  des  getriebenen  Ele-  15 
ments  (18)  ausgebildet  ist,  und  dali 

die  erste  konisch  zulaufende  Flache  (19b) 
so  am  treibenden  Element  (19)  ausgebildet  ist, 
dali  diese  mit  der  zweiten  konisch  zulaufenden 
Flache  (1  8b)  in  Eingriff  bringbar  ist,  nachdem  sich  20 
die  Uberbruckungs-Kupplung  (26)  mit  dem  trei- 
benden  Element  (19)  zur  vorderen  Abdeckung 
(13a)  hin  bewegt  hat,  urn  mit  der  vorderen  Ab- 
deckung  (13a)  in  Eingriff  zu  stehen. 

25 
8.  Hydraulisches  Getriebe  nach  Anspruch  5,  ge- 

kennzeichnet  durch 
einen  ersten  Zylinderabschnitt  (18c),  der 

auf  der  inneren  Umfangsseite  des  getriebenen 
Elements  (18)  ausgebildet  ist,  30 

einen  zweiten  Zylinderabschnitt  (18d),  der 
auf  der  in  Bezug  auf  den  ersten  Zylinderabschnitt 
(18c)  aulieren  Umfangsseite  ausgebildet  ist, 

einen  dritten  Zylinderabschnitt  (19c),  der 
am  treibenden  Element  (19)  ausgebildet  und  35 
gleitfahig  auf  den  Aulienumfang  des  ersten  Zylin- 
derabschnitts  (18c)  aufpalibar  ist,  und 

einen  vierten  Zylinderabschnitt  (19c),  der 
am  treibenden  Element  (19)  ausgebildet  und 
gleitfahig  in  den  Innenumfang  des  zweiten  Zylin-  40 
derabschnitts  (18d)  einpalibar  ist, 

wobei  die  ringformigen  Vorsprunge  (18a, 
19a)  zwischen  dem  ersten  Zylinderabschnitt 
(18c)  und  dem  zweiten  Zylinderabschnitt  (18d) 
und  zwischen  dem  dritten  Zylinderabschnitt  und  45 
dem  vierten  Zylinderabschnitt  (19c)  ausgebildet 
sind. 

9.  Hydraulisches  Getriebe  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dali  50 

die  Kupplungseinrichtung  hat: 
eine  ringformige  erste  Reibplatte  (31),  die 

am  treibenden  Element  (19)  befestigt  ist, 
eine  zweite  Reibplatte  (30)  die  abwech- 

selnd  mit  der  ersten  Reibplatte  (31)  angeordnet  55 
und  am  getriebenen  Element  (18)  befestigt  ist, 
und 

eine  Druckeinrichtung,  urn  die  erste  Reib- 
platte  (31)  und  die  zweite  Reibplatte  (30)  in  Rei- 

bungskontakt  miteinander  zu  drucken. 

10.  Hydraulisches  Getriebe  nach  Anspruch  9,  da- 
durch  gekennzeichnet,  dali 

die  Druckeinrichtung  hat: 
eine  Druckplatte  (33),  die  in  Bezug  auf  die 

erste  Reibplatte  (31)  und  die  zweite  Reibplatte 
(30)  zuruck-  und  vorbewegbar  ist, 

eine  Oldruckkammer  (34),  die  an  der  zur 
ersten  Reibplatte  (31)  und  zurzweiten  Reibplatte 
(30)  entgegengesetzten  Seite  der  Druckplatte 
(33)  ausgebildet  ist,  und 

eine  Ruckstellfeder  (36),  die  die  Druck- 
platte  (33)  zur  Oldruckkammer  (34)  hin  druckt. 

11.  Hydraulisches  Getriebe  nach  Anspruch  10,  da- 
durch  gekennzeichnet,  dali 

das  getriebene  Element  (1  8)  an  seinem  in- 
neren  Umfangsabschnitt  einen  Zylinderabschnitt 
(18c)  hat,  und  dali  sein  aulierer  Umfangsab- 
schnitt  mit  der  ersten  Reibplatte  (31)  verkeilt  ist, 
und  dali  das  getriebene  Element  (18)  so  mit  dem 
zweiten  Element  (17a)  verbunden  ist,  dali  das  ge- 
triebene  Element  unbeweglich  in  Axialrichtung 
ist,  und  dali 

das  treibende  Element  (19)  einen  funften 
Zylinderabschnitt  hat,  der  einen  grolieren  Durch- 
messer  als  der  des  getriebenen  Elements  (1  8) 
hat  und  mit  der  zweiten  Reibplatte  (30)  verkeilt 
ist,  und  so  in  den  Zylinderabschnitt  eingepalit  ist, 
dali  das  treibende  Element  in  Axialrichtung  be- 
wegbar  ist. 

12.  Hydraulisches  Getriebe  nach  Anspruch  10,  da- 
durch  gekennzeichnet,  dali 

das  erste  Element  (13a)  eine  vordere  Ab- 
deckung  (13a)  aufweist,  die  mit  dem  Pumpenrad 
(14)  verbunden  ist  und  an  der  in  Bezug  auf  das 
Turbinenrad  (15)  zum  Pumpenrad  (14)  entgegen- 
gesetzten  Seite  angeordnet  ist,  dali 

die  Uberbruckungs-Kupplung  (26)  und 
das  treibende  Element  (19)  so  zwischen  das  Tur- 
binenrad  (15)  und  die  vordere  Abdeckung  (13a) 
eingefugt  sind,  dali  diese  zur  vorderen  Ab- 
deckung  (13a)  hin  und  von  dieserweg  bewegbar 
sind,  dali 

das  getriebene  Element  (18)  so  zwischen 
das  treibende  Element  (19)  und  die  vordere  Ab- 
deckung  (13a)  eingefugt  ist,  dali  das  getriebene 
Element  in  Axialrichtung  unbeweglich  ist,  dali 

die  erste  Reibplatte  (31)  und  die  zweite 
Reibplatte  (30)  in  Bezug  auf  die  Druckplatte  (33) 
naher  zur  vorderen  Abdeckung  (13a)  angeordnet 
sind,  und  dali 

die  Oldruckkammer  (34)  zwischen  der 
Druckplatte  (33)  und  einem  Abschnitt  des  trei- 
benden  Elements  (1  9)  ausgebildet  ist,  an  dem  ein 
Olkanal  (35)  ausgebildet  ist. 

13 
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13.  Hydraulisches  Getriebe  nach  Anspruch  11,  da- 
durch  gekennzeichnet,  dali 

die  Visco-Kupplung  (21)  aufweist: 
ringformige  erste  Vorsprunge  (18a),  die 

vom  Zylinderabschnitt  (18c)  und  vom  Aulienum- 
fang  des  getriebenen  Elements  (18)  zum  treiben- 
den  Element  (19)  hin  vorstehen,  wobei  entweder 
deren  Innen-  oderderen  Aulienumfange  verjungt 
sind,  und 

ringformige  zweite  Vorsprunge  (19a),  die 
am  treibenden  Element  (19)  ausgebildet  sind, 
wobei  entweder  deren  Innenoder  deren  Aulien- 
umfange  verjungt  sind,  urn  mit  den  ersten  vor- 
sprungen  (18a)  mit  einem  Zwischenraum  ver- 
zahnt  zu  sein,  und 

dali  der  Zwischenraum  zwischen  den  Vor- 
sprungen  mit  dem  viskosen  Fluid  gefullt  ist. 

14.  Hydraulisches  Getriebe  nach  Anspruch  9,  ge- 
kennzeichnet  durch 

einen  Dampfungsmechanismus  (22),  der 
zwischen  das  treibende  Element  (19)  und  die 
Uberbruckungs-Kupplung  (26)  eingefugt  ist. 

15.  Hydraulisches  Getriebe  nach  Anspruch  9,  da- 
durch  gekennzeichnet,  dali 

die  Druckeinrichtung  Vorsprunge  (38)  auf- 
weist,  die  am  treibenden  Element  (19)  ausgebil- 
det  sind  und  zur  ersten  Reibplatte  (31)  und  zur 
zweiten  Reibplatte  (30)  hin  vorstehen,  dali 

das  getriebene  Element  (1  8)  an  seinem  in- 
neren  Umfangsabschnitt  einen  Zylinderabschnitt 
(18c)  hat,  und  dali  sein  aulierer  Umfangsab- 
schnitt  mit  der  ersten  Reibplatte  (31)  verkeilt  ist, 
und  dali  das  getriebene  Element  (1  8)  so  mit  dem 
zweiten  Element  (1  7a)  verbunden  ist,  dali  das  ge- 
triebene  Element  in  Axialrichtung  unbeweglich 
ist,  und  dali 

das  treibende  Element  (19)  einen  funften 
Zylinderabschnitt  hat,  der  einen  grolieren  Durch- 
messer  als  der  des  getriebenen  Elements  (18) 
hat  und  mit  der  zweiten  Reibplatte  (30)  verkeilt 
ist,  und  so  in  den  Zylinderabschnitt  eingepalit  ist, 
dali  das  treibende  Element  in  Axialrichtung  be- 
wegbar  ist. 

16.  Hydraulisches  Getriebe  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dali 

die  Visco-Kupplung  (21)  eine  Kammer 
(53)  aufweist,  die  durch  das  treibende  Element 
und  das  getriebene  Element  festgelegt  ist,  und 
dali 

die  Kammer  (53)  mit  dem  viskosen  Fluid 
und  einer  vorbestimmten  Menge  an  Gas  gefullt 
ist. 

17.  Hydraulisches  Getriebe  nach  Anspruch  16,  da- 
durch  gekennzeichnet,  dali 

die  Visco-Kupplung  (21)  ferner  eine  Viel- 
zahl  von  ringformigen  Vorsprungen  (50a,  51a) 
aufweist,  die  am  treibenden  Element  bzw.  am  ge- 

5  triebenen  Element  zur  Kammer  (53)  hin  ausgebil- 
det  sind  und  die  mit  einem  Zwischenraum  mitein- 
ander  verzahnt  sein  konnen. 

18.  Hydraulisches  Getriebe  nach  Anspruch  16,  ge- 
10  kennzeichnet  durch 

einen  Druckabsorptionsmechanismus, 
der  ein  Ansteigen  des  Innendrucks  der  Kammer 
(53)  durch  Erhohen  des  wesentlichen  Volumens 
der  Kammer  unterdruckt. 

15 
19.  Hydraulisches  Getriebe  nach  Anspruch  18,  da- 

durch  gekennzeichnet,  dali 
der  Druckabsorptionsmechanismus  auf- 

weist:  eine  Teilkammer  (57),  die  mit  der  Kammer 
20  (53)  in  Verbindung  steht,  ein  Kolbenelement  (56), 

das  in  die  Teilkammer  (57)  eingepalit  ist,  und  ein 
elastisches  Element  (59),  das  das  Kolbenele- 
ment  (56)  in  eine  Richtung  druckt,  in  der  das  Kol- 
benelement  (56)  das  Volumen  der  Teilkammer 

25  (57)  verringert. 

20.  Hydraulisches  Getriebe  nach  Anspruch  19,  da- 
durch  gekennzeichnet,  dali 

das  elastische  Element  (59)  eine  Blattfe- 
30  der  hat. 

21.  Hydraulisches  Getriebe  nach  Anspruch  19,  da- 
durch  gekennzeichnet,  dali 

das  elastische  Element  (59)  eine  Schrau- 
35  benfeder  hat. 

22.  Hydraulisches  Getriebe  nach  Anspruch  19,  da- 
durch  gekennzeichnet,  dali 

die  Teilkammer  (57)  hat:  eine  ringformige 
40  Aussparung,  die  ausgebildet  ist,  indem  ein  Ab- 

schnitt  des  treibenden  Elements  (1  9)  zur  Kammer 
(53)  hin  eingelassen  ist,  und  das  Kolbenelement 
(56),  das  in  die  Aussparung  eingepalit  ist. 

45  23.  Hydraulisches  Getriebe  nach  Anspruch  19,  da- 
durch  gekennzeichnet,  dali 

das  erste  Element  (13a)  eine  vordere  Ab- 
deckung  (13a)  aufweist,  die  mit  dem  Pumpenrad 
(14)  verbunden  ist  und  an  einer  in  Bezug  auf  das 

so  Turbinenrad  (15)  zum  Pumpenrad  (14)  entgegen- 
gesetzten  Seite  angeordnet  ist,  dali 

die  Uberbruckungs-Kupplung  und  das  trei- 
bende  Element  (1  9)  so  zwischen  das  Turbinenrad 
(15)  und  die  vordere  Abdeckung  (13a)  eingefugt 

55  sind,  dali  diese  zur  vorderen  Abdeckung  hin  und 
von  dieserweg  bewegbar  sind,  und  dali 

das  getriebene  Element  (18)  so  zwischen 
das  treibende  Element  (19)  und  das  Turbinenrad 
(15)  eingefugt  ist,  dali  das  getriebene  Element 
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(18)  zum  treibenden  Element  (19)  hin  und  von 
diesem  weg  bewegbar  ist. 

24.  Hydraulisches  Getriebe  nach  Anspruch  1,  ge- 
kennzeichnet  durch 

einen  Dampfungsmechanismus  (61),  der 
zwischen  das  getriebene  Element  (51)  und  das 
zweite  Element  (17a)  eingefugt  ist. 

25.  Hydraulisches  Getriebe  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  dali 

die  Visco-Kupplung  aufweist: 
eine  Vielzahl  von  ringformigen  dritten  Vor- 

sprungen  (51a),  die  am  treibenden  Element  zum 
getriebenen  Element  (51)  hin  ausgebildet  sind, 
und  ringformige  vierte  Vorsprunge  (50a),  die  am 
treibenden  Element  (50)  ausgebildet  sind  und  mit 
den  dritten  Vorsprungen  (51a)  mit  einem  Zwi- 
schenraum  verzahnt  sein  konnen,  und  dali 

der  Zwischenraum  zwischen  den  Vor- 
sprungen  (50a,  51a)  mit  dem  viskosen  Fluid  ge- 
fullt  ist. 

26.  Hydraulisches  Getriebe  nach  Anspruch  25,  da- 
durch  gekennzeichnet,  dali 

entweder  die  Innenumfange  oder  die  Au- 
lienumfange  der  dritten  Vorsprunge  (51a)  oder 
der  vierten  Vorsprunge  (50a)  verjungt  sind. 

Revendications 

1.  Transmission  de  puissance  a  fluide  (11)  compre- 
nant: 

-  un  rotor  de  pompe  (14); 
-  un  rotor  de  turbine  (1  5); 
-  un  boitier  (13)  logeant  ledit  rotor  de  pompe 

(14)  et  ledit  rotor  de  turbine  (15); 
-  un  embrayage  de  verrouillage  (26)  suscep- 

tible  d'etre  rendu  solidaire  libera  d'un  pre- 
mier  organe  (13a)  solidaire  dudit  rotor  de 
pompe  (14);  et 

-  un  couplage  visqueux  (21)  comprenant  un 
organe  annulaire  menant  (19)  et  un  organe 
annulaire  mene  (18)  pour  trans-  mettre  en- 
tre  eux  un  couple  via  un  fluide  visqueux,  le- 
dit  organe  menant  (19)  etant  relie  audit  or- 
gane  de  verrouillage  (26)  et  ledit  organe 
mene  (18)  etant  relie  a  un  deuxieme  organe 
(17a)  solidaire  dudit  rotor  de  turbine  (15), 

caracterisee  en  ce  que  ladite  transmission  de 
puissance  a  fluide  comporte  des  moyens  d'em- 
brayage  susceptibles  d'etre  embrayes,  apres 
I'embrayage  dudit  embrayage  de  verrouillage 
(26)  pour  relier  mecaniquement  ledit  organe  me- 
nant  (19)  et  ledit  organe  mene  (18). 

2.  Une  transmission  de  puissance  a  fluide  selon  la 

revendication  1,  caracterisee  en  ce  que  lesdits 
moyens  d'embrayage  (27)  comportent: 

-  une  premiere  surface  conique  (1  9b)  formee 
5  sur  ledit  organe  menant;  et 

-  une  deuxieme  surface  conique  (18b)  for- 
mee  sur  ledit  organe  mene  (18);  et  en  ce 
que  ladite  premiere  surface  conique  (19b) 
et  ladite  deuxieme  surface  conique  (18b) 

10  sont  amenees  en  contact  reciproque  quand 
ledit  organe  menant  (19)  et  ledit  organe 
mene  (18)  sont  a  proximite  I'un  de  I'autre. 

3.  Une  transmission  de  puissance  a  fluide  selon  la 
15  revendication  2,  caracterisee  en  ce  que  ladite 

deuxieme  surface  conique  (18b)  est  formee  sur 
la  circonference  externe  dudit  organe  mene  (18) 
et,  en  ce  que  ladite  premiere  surface  conique 
(19b)  est  formee  sur  ledit  organe  menant  (1  9)  de 

20  facon  a  faire  face  a  ladite  deuxieme  surface  coni- 
que  (18b). 

4.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  2,  caracterisee  en  ce  que  ledit  or- 

25  gane  mene  (18)  presente  une  partie  cylindrique 
(1  8b)  a  sa  surface  interne  ainsi  que  ladite  deuxie- 
me  surface  conique  (18b)  sur  sa  circonference 
externe,  et  est  relie  audit  deuxieme  organe  (17a) 
de  facon  a  lui  permettant  de  se  deplacer  dans  des 

30  directions  axiales,  et  n  ce  que  ledit  organe  me- 
nant  (19)  est  monte  dans  ladite  partie  cylindrique 
(18c)  de  facon  a  se  deplacer  dans  des  directions 
axiales  et  presente  ladite  premiere  surface  coni- 
que  (19b)  sur  une  partie  situee  en  face  de  ladite 

35  deuxieme  surface  conique  (1  8b). 

5.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  2,  caracterisee  en  ce  que  ledit  cou- 
plage  visqueux  (21)  comprend  une  pluralite  de 

40  parties  annulaires  en  saillie  (18a,  19a)  faisant 
saillie  d'une  face  circonferentiellement  plus  a  I'in- 
terieur  que  lesdites  surfaces  coniques  (1  8b,  1  9b) 
et  a  partir  desdites  surfaces  opposees  dudit  or- 
gane  menant  (19)  et  dudit  organe  mene  (18),  au 

45  moins  une  des  circonferences  interne  et  externe 
desdites  parties  en  saillie  etant  conique,  de  sorte 
qu'elles  soient  montees  I'une  sur  I'autre,  en  lais- 
santunjeu  ou  intervalle  predetermine  entreelles, 
et  en  ce  que  ledit  jeu  ou  intervalle  est  rempli  dudit 

so  fluide  visqueux. 

6.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  2,  caracterisee  par  un  mecanisme 
d'amortissement  (22)  interpose  entre  une  partie 

55  dudit  organe  menant  (19)  en  une  position  circon- 
ferentiellement  plus  externe  que  ladite  premiere 
surface  conique  (19b)  et  ledit  embrayage  de 
verrouillage  (26). 

15 
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Une  transmission  de  puissance  a  fluide  selon  la 
revendication  2,  caracterisee  en  ce  que  ledit  pre- 
mier  organe  (13a)  comprend  un  couvercle  frontal 
(13a)  relie  audit  rotor  de  pompe  (14)  etagence  du  5 
cote  oppose  audit  rotor  de  pompe  (14)  autour  du- 
dit  rotor  de  turbine  (15), 

en  ce  que  ledit  embrayage  de  verrouillage 
(26)  et  ledit  organe  d'entraTnement  (1  9)  sont  inter- 
poses  entre  ledit  rotor  de  turbine  (1  5)  et  ledit  cou-  10 
vercle  frontal  (1  3a)  de  facon  a  se  deplacer  vers  le- 
dit  couvercle  frontal  (1  3a)  et  a  s'eloigner  de  celui- 
ci, 

en  ce  que  ledit  organe  mene  (1  8)  est  inter- 
pose  entre  ledit  organe  menant  (1  9)  et  ledit  cou-  15 
vercle  frontal  (1  3a)  de  facon  a  ne  pas  se  deplacer 
dans  les  directions  axiales, 

en  ce  que  ladite  deuxieme  surface  coni- 
que  (1  8b)  est  formee  sur  la  circonference  externe 
dudit  organe  mene  (18),  et  20 

en  ce  que  ladite  premiere  surface  conique 
(19b)  est  formee  sur  ledit  organe  menant  de  fa- 
con  a  venir  en  contact  avec  ladite  deuxieme  sur- 
face  conique  (18b)  apres  le  deplacement  dudit 
embrayage  de  verrouillage  (26)  avec  ledit  organe  25 
menant  (19)  vers  ledit  couvercle  frontal  (13a) 
pour  venir  en  contact  avec  ledit  couvercle  frontal 
(13a). 

Une  transmission  de  puissance  a  fluide  selon  la  30 
revendication  5,  caracterisee  par  une  premiere 
partie  de  cylindre  (1  8c)  formee  sur  la  face  circon- 
ferentielle  interne  dudit  organe  mene  (18);  une 
deuxieme  partie  de  cylindre  (1  8d)  formee  sur  une 
face  circonferentiellement  plus  exterieure  que  la-  35 
dite  premiere  partie  de  cylindre  (1  8c);  une  troisie- 
me  partie  de  cylindre  (19c)  formee  dans  ledit  or- 
gane  menant  (19)  et  susceptible  d'etre  montee 
coulissante  sur  la  circonference  externe  de  ladite 
premiere  partie  de  cylindre  (18c);  et  une  quatrie-  40 
me  partie  de  cylindre  (19c)  formee  dans  ledit  or- 
gane  menant  (19)  et  susceptible  d'etre  montee 
coulissante  dans  la  circonference  interne  de  ladi- 
te  deuxieme  partie  de  cylindre  (1  9d),  dans  laquel- 
le  lesdites  parties  annulaires  en  saillie  (18a,  19a)  45 
sont  formees  entre  ladite  premiere  partie  de  cy- 
lindre  (18c)  et  ladite  deuxieme  partie  de  cylindre 
(18d)  et  entre  ladite  troisieme  partie  de  cylindre 
et  ladite  quatrieme  de  cylindre  (19c). 

50 
Une  transmission  de  puissance  a  fluide  selon  la 
revendication  1,  caracterisee  en  ce  que  lesdits 
moyens  d'embrayage  comprennent:  une  premie- 
re  plaque  annulaire  de  friction  (31)  montee  sur  le- 
dit  organe  menant  (1  9);  une  deuxieme  plaque  de  55 
friction  (30)  disposee  intercalee  par  rapport  a  la- 
dite  premiere  plaque  de  friction  (31)  et  montee  sur 
ledit  organe  mene  (18);  et  des  moyens  de  sollici- 
tation  adaptes  pour  repousser  ladite  premiere 

plaque  de  friction  (31)  et  ladite  deuxieme  plaque 
de  friction  (30)  en  contact  de  friction  I'une  avec 
I'autre. 

10.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  9,  caracterisee  en  ce  que  lesdits 
moyens  de  sollicitation  comprennent:  une  plaque 
de  pression  (33)  susceptible  de  s'eloigner  et  de 
se  rapprocher  de  ladite  premiere  plaque  de  fric- 
tion  (31)  et  de  ladite  deuxieme  plaque  de  friction 
(30);  une  chambre  de  pression  d'huile  (34)  for- 
mee  du  cote  oppose  par  rapport  a  ladite  premiere 
plaque  de  friction  (31  )  et  a  ladite  deuxieme  plaque 
de  friction  (30)  en  face  de  ladite  plaque  de  pres- 
sion  (33);  et  un  ressort  de  rappel  (36)  pour  solli- 
citer  ladite  plaque  de  pression  (33)  vers  ladite 
chambre  de  pression  d'huile  (34). 

11.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  10,  caracterisee  en  ce  que  ledit  or- 
gane  mene  (18)  presente  une  partie  de  cylindre 
(18c)  a  sa  partie  circonferentielle  interne,  sa  par- 
tie  circonferentielle  externe  etant  clavetee  au 
moyen  de  cannelures  a  ladite  premiere  plaque  de 
friction  (31)  en  etant  relie  audit  deuxieme  organe 
(17a)  de  facon  a  ne  pas  se  deplacer  dans  la  di- 
rection  axiale,  et  en  ce  que  ledit  organe  menant 
(19)  comporte  une  cinquieme  partie  de  cylindre 
qui  presente  un  diametre  superieur  a  celui  dudit 
organe  mene  (1  8)  et  qui  est  clavete  au  moyen  de 
cannelures  a  ladite  deuxieme  plaque  de  friction 
(30)  et  est  montee  dans  ladite  partie  de  cylindre 
de  facon  a  se  deplacer  dans  les  directions  axia- 
les. 

12.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  10,  caracterisee  en  ce  que  ledit 
premier  organe  (13a)  comprend  un  couvercle 
frontal  (13a)  relie  audit  rotor  de  pompe  (14)  et 
agence  du  cote  oppose  audit  rotor  de  pompe  (14) 
autour  dudit  rotor  de  turbine  (15), 

en  ce  que  ledit  embrayage  de  verrouillage 
(26)  et  ledit  organe  menant  (19)  sont  interposes 
entre  ledit  rotor  de  turbine  (15)  et  ledit  couvercle 
frontal  (13a)  de  facon  a  se  rapprocher  et  a  s'eloi- 
gner  dudit  couvercle  frontal  (13a), 

en  ce  que  ledit  organe  mene  (1  8)  est  inter- 
pose  entre  ledit  organe  menant  (19)  et  ledit  cou- 
vercle  frontal  (1  3a)  de  facon  a  ne  pas  se  deplacer 
dans  les  directions  axiales, 

en  ce  que  ladite  premiere  plaque  de  fric- 
tion  (31)  et  ladite  deuxieme  plaque  de  friction  (30) 
sont  disposees  plus  a  proximite  dudit  couvercle 
frontal  (13a)  que  ladite  plaque  de  pression  (33), 
et 

en  ce  que  ladite  chambre  de  pression 
d'huile  (34)  est  formee  entre  ladite  plaque  de 
pression  (33)  et  une  partie  dudit  organe  menant 
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(19),  qui  comporte  un  passage  d'huile  (35). 

13.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  11,  caracterisee  en  ce  que  ledit 
couplage  visqueux  (21)  comprend:  des  premie- 
res  parties  annulaires  en  saillie  (1  8a)  faisant  sail- 
lie  de  la  partie  de  cylindre  (18c)  et  de  la  circonfe- 
rence  externe  dudit  organe  mene  (18)  vers  ledit 
organe  menant  (19)  et  dont  I'une  de  leurs  circon- 
ferences  interne  et  externe  est  conique;  et  des 
deuxiemes  parties  annulaires  en  saillie  (19a)  for- 
mees  sur  ledit  organe  menant  (19)  et  dont  I'une 
de  leurs  circonferences  interne  et  externe  sont 
coniques,  pour  etre  intercalees  sur  lesdites  pre- 
mieres  parties  en  saillie  (18a)  avec  un  jeu  ou  in- 
tervalle  de  separation,  et  en  ce  que  le  jeu  ou  in- 
tervalle  de  separation  entre  lesdites  parties  en 
saillie  est  rempli  dudit  fluide  visqueux. 

14.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  9,  caracterisee  par  un  mecanisme 
amortisseur  (22)  interpose  entre  ledit  organe 
d'entraTnement  (19)  et  ledit  embrayage  de 
verrouillage  (26). 

15.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  9,  caracterisee  en  ce  que  lesdits 
moyens  de  sollicitation  comprennent  des  parties 
en  saillie  (38)  formees  sur  ledit  organe  menant 
(19)  et  diriges  vers  la  premiere  plaque  de  friction 
(31)  et  vers  ladite  deuxieme  plaque  de  friction 
(30), 

en  ce  que  ledit  organe  mene  (1  8)  presente 
une  partie  de  cylindre  (18c)  a  sa  partie  circonfe- 
rentielle  interne,  sa  partie  circonferentielle  exter- 
ne  etant  clavetee  au  moyen  de  cannelures  a  la- 
dite  premiere  plaque  de  friction  (31)  et  etant  reliee 
audit  deuxieme  organe  (17a)  de  facon  a  ne  pas 
se  deplacer  dans  la  direction  axiale,  et 

en  ce  que  ledit  organe  menant  (19) 
comporte  une  cinquieme  partie  de  cylindre  qui 
presenteun  diametre  superieur  a  celui  dudit  orga- 
ne  mene  (1  8)  et  qui  est  clavete  au  moyen  de  can- 
nelures  a  ladite  deuxieme  plaque  de  friction  (30) 
et  est  montee  dans  ladite  partie  de  cylindre  de  fa- 
con  a  se  deplacer  dans  les  directions  axiales. 

16.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  1  ,  caracterisee  en  ce  que  ledit  cou- 
plage  visqueux  (21)  comporte  une  chambre  (53) 
definie  par  ledit  organe  menant  et  ledit  organe 
mene,  et  en  ce  que  ladite  chambre  (53)  est  rem- 
plie  dudit  fluide  visqueux  et  d'une  quantite  prede- 
ter-  minee  de  gaz. 

17.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  16,  caracterisee  en  ce  que  ledit 
couplage  visqueux  (21)  comprend  en  outre  une 

pluralite  de  parties  annulaires  en  saillie  (50a, 
51a)  formees  respectivement  sur  ledit  organe 
menant  et  ledit  organe  mene  en  direction  de  lad  i- 

5  te  chambre  (53)  et  qui  sont  susceptibles  d'etre  in- 
tercalees  I'une  avec  I'autre  avec  un  jeu  ou  un  in- 
tervalle  de  separation. 

18.  Une  transmission  de  puissance  a  fluide  selon  la 
10  revendication  16,  caracterisee  parun  mecanisme 

d'absorption  de  pression  apte  a  supprimer  une 
augmentation  de  la  pression  interne  de  ladite 
chambre  (53)  grace  a  une  augmentation  de  volu- 
me  importante  de  ladite  chambre. 

15 
19.  Une  transmission  de  puissance  a  fluide  selon  la 

revendication  18,  caracterisee  en  ce  que  ledit 
mecanisme  d'absorption  de  pression  comprend: 
une  chambre  auxiliaire  (57)  en  communication 

20  avec  ladite  chambre  (53);  un  organe  de  piston 
(56)  monte  dans  ladite  chambre  auxiliaire  (57);  et 
u  n  organe  elastique  (59)  pour  soil  iciter  led  it  orga- 
ne  de  piston  (56)  dans  une  direction  propre  a  re- 
duire  le  volume  de  ladite  chambre  auxiliaire  (57). 

25 
20.  Une  transmission  de  puissance  a  fluide  selon  la 

revendication  19,  caracterisee  en  ce  que  ledit  or- 
gane  elastique  (59)  comprend  un  ressort  a  lame. 

30  21.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  19,  caracterisee  en  ce  que  ledit  or- 
gane  elastique  (59)  comprend  un  ressort  helicoT- 
dal. 

35  22.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  19,  caracterisee  en  ce  que  ladite 
chambre  auxiliaire  (57)  comprend:  une  cavite  an- 
nulaire  formee  en  evidant  une  partie  dudit  organe 
menant  (19)  vers  ladite  chambre  (53);  ledit  orga- 

40  ne  de  piston  (56)  etant  monte  dans  ladite  cavite. 

23.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  19,  caracterisee  en  ce  que  ledit 
premier  organe  (13a)  comprend  un  couvercle 

45  frontal  (13a)  relie  audit  rotor  de  pompe  (14)  et 
agence  du  cote  oppose  audit  rotor  de  pompe  (14) 
autour  dudit  rotor  a  turbine  (15),  en  ce  que  ledit 
embrayage  de  verrouillage  et  ledit  organe  me- 
nant  (19)  sont  interposes  entre  ledit  rotor  a  turbi- 

50  ne  (1  5)  et  ledit  couvercle  frontal  (1  3a)  de  facon  a 
se  deplacer  vers  ledit  couvercle  et  a  s'eloigner 
dudit  couvercle  frontal;  et  en  ce  que  ledit  organe 
mene  (18)  est  interpose  entre  ledit  organe  me- 
nant  (19)  et  ledit  rotor  de  turbine  (15)  de  facon  a 

55  se  deplacer  vers  ledit  organe  menant  (19)  et  a 
s'eloigner  de  celui-ci. 

24.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  1,  caracterisee  parun  mecanisme 
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amortisseur  (61)  interpose  entre  ledit  organe 
mene  (51)  et  ledit  deuxieme  organe  (17a). 

25.  Une  transmission  de  puissance  a  fluide  selon  la  5 
revendication  1  ,  caracterisee  en  ce  que  ledit  cou- 
plage  visqueux  comprend:  une  pluralite  de  troi- 
siemes  parties  annulaires  en  saillie  (51a)  for- 
mees  sur  ledit  organe  menant  et  dirigees  vers  le- 
dit  organe  mene  (51);  et  des  quatriemes  parties  10 
annulaires  en  saillie  (50a)  formees  sur  ledit  orga- 
ne  menant  (50)  et  susceptible  d'etre  s'intercalees 
avec  lesdites  troisiemes  parties  en  saillie  (51a) 
avec  un  jeu  ou  intervalle  de  separation,  et  en  ce 
que  le  jeu  ou  intervalle  de  separation  entre  lesdi-  15 
tes  parties  en  saillie  (50a,  51a)  est  rempli  dudit 
fluide  visqueux. 

26.  Une  transmission  de  puissance  a  fluide  selon  la 
revendication  25,  caracterisee  en  ce  que  soit  20 
I'une,  soit  I'autre,  des  circonferences  interne  et 
externe  desdites  troisiemes  parties  en  saillie 
(51a)  ou  desdites  quatriemes  parties  en  saillie 
(50a)  sont  coniques. 
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