
19 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number:  0  4 1 9   101  B 1  

12 EUROPEAN  PATENT  S P E C I F I C A T I O N  

@  Date  of  publication  of  patent  specification 
16.03.94  Bulletin  94/11 

©  Application  number  :  90309850.7 

©  int.  ci.5:  F16H  55/56,  F16H  9/18,  
F16H  61/38,  / / F 1 6 H 5 9 / 1 4 ,  
F16H59/24,   F 1 6 H 5 9 / 4 6  

©  Date  of  filing  :  07.09.90 

©  Apparatus  for  controlling  hydraulically  operated  continuously  variable  vehicle  transmission,  having 
means  for  changing  power  transmitting  capacity  with  input  torque. 

(30)  Priority  :  18.09.89  JP  241414/89 

@  Date  of  publication  of  application 
27.03.91  Bulletin  91/13 

©  Publication  of  the  grant  of  the  patent  : 
16.03.94  Bulletin  94/11 

@  Designated  Contracting  States  : 
DE  FR  GB  IT 

©  References  cited  : 
EP-A-  0  061  732 
EP-A-  0  286  924 
EP-A-  0  297  726 
GB-A-  2  064  686 
JP-B-  6  329  142 
US-A-  4  552  545 

CO 

o  

LU 

@  Proprietor  :  TOYOTA  JIDOSHA  KABUSHIKI 
KAISHA 
1,  Toyota-cho  Toyota-shi 
Aichi-ken  (JP) 

©  Inventor  :  Tatara,  Yudai,  Toyota  Jidosha 
Kabushiki  Kaisha 
1,  Toyota-cho 
Toyota-shi,  Aichi-ken  (JP) 

©  Representative  :  Ben-Nathan,  Laurence  Albert 
et  al 
Urquhart-Dykes  &  Lord  91  Wimpole  Street 
London  W1M  8AH  (GB) 

Note  :  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any 
person  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted. 
Notice  of  opposition  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been 
filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent  convention). 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  419  101  B1 2 

Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  an  apparatus  for 
controlling  a  hydraulically  operated  continuously  vari- 
able  transmission  for  a  motor  vehicle.  More  particu- 
larly,  the  invention  is  concerned  with  an  improvement 
in  the  hydraulic  control  arrangement  for  increasing 
the  power  transmitting  capacity  of  such  a  continuous- 
ly  variable  transmission  with  an  increase  in  the  input 
torque  of  the  transmission. 

Discussion  of  the  Prior  Art 

In  the  art  of  transmitting  power  from  the  engine 
of  a  motor  vehicle  to  the  drive  wheels,  there  is  known 
a  hydraulically  operated  continuously  variable  trans- 
mission  whose  speed  ratio  is  steplessly  or  continu- 
ously  variable  and  which  is  disposed  in  a  power  trans- 
mitting  path  between  the  engine  and  the  drive 
wheels.  Examples  of  such  a  continuously  variable 
transmission  (hereinafter  referred  to  as  "CVT",  when 
appropriate)  include  a  belt-and-pulley  type  CVT  and 
a  traction  type  CVT,  wherein  the  power  transmitting 
capacity  is  variable  or  adjustable. 

The  belt-and-pulley  type  CVT  has  a  pair  of  vari- 
able-diameter  pulleys,  and  a  transmission  belt  con- 
necting  the  pulleys  to  transmit  power  between  the 
pulleys.  The  speed  ratio  of  this  type  of  CVT  is 
changed  by  changing  the  effective  diameters  of  the 
pulleys.  Further,  the  pressure  of  engagement  of  the 
transmission  belt  with  the  pulleys  is  changed  with  a 
controlled  pressure  applied  to  one  of  two  hydraulic  cy- 
linders  provided  forthe  respective  two  pulleys.  Name- 
ly,  the  power  transmitting  capacity  of  the  CVT  is 
changed  or  adjusted  by  suitably  controlling  the  pres- 
sure  applied  to  the  cylinder  assigned  to  produce  a  ten- 
sion  of  the  belt. 

On  the  other  hand,  the  traction  type  CVT  has  an 
input  cone  member  and  an  output  cone  member 
which  are  coaxially  disposed  in  mutually  facing  rela- 
tion  with  each  other,  and  a  power  transmitting  mem- 
ber  in  the  form  of  rollers  which  are  interposed  be- 
tween  the  input  and  output  cone  members,  for  trans- 
mitting  power  between  the  cone  members.  Each  of 
the  rollers  has  an  axis  of  rotation  which  is  pivotable  in 
a  plane  which  includes  the  axis  of  rotation  of  the  cone 
members.  The  speed  ratio  of  the  traction  type  CVT  is 
changed  by  pivoting  the  axes  of  rotation  of  the  rollers, 
and  the  power  transmitting  capacity  is  changed  by 
controlling  the  pressure  of  engagement  of  the  rollers 
with  the  cone  members,  that  is,  the  controlled  pres- 
sure  applied  to  a  hydraulic  cylinder  assigned  to  pro- 
duce  a  contact  force  between  the  rollers  and  the  cone 
members.  An  example  of  the  traction  type  CVT  is  il- 

lustrated  in  Publication  JP-B-63-29142  of  examined 
Japanese  Patent  Application. 

Thus,  the  power  transmitting  capacity  of  the  belt- 
and-pulley  type  CVT  and  traction  type  CVT  is 

5  changed  with  or  determined  by  the  pressure  of  en- 
gagement  of  the  power  transmitting  member  in  the 
form  of  the  belt  or  rollers. 

In  the  continuously  variable  transmission  (CVT) 
as  described  above,  it  is  proposed  to  maintain  the 

10  power  transmitting  capacity  or  the  pressure  of  en- 
gagement  of  the  power  transmitting  member  at  a 
comparatively  high  level  to  avoid  slipping  of  the  power 
transmitting  member,  while  the  input  torque  received 
by  the  CVT  is  relatively  high,  for  instance,  while  the 

15  output  torque  of  a  torque  converter  is  larger  than  the 
input  torque  of  the  same,  where  the  CVT  receives 
power  from  the  torque  converter.  More  specifically, 
the  pressure  of  engagement  of  the  powertransmitting 
member  is  changed  depending  upon  the  degree  of 

20  torque  amplification  of  the  torque  converter  during 
the  torque  converting  period.  In  a  hydraulic  control 
apparatus  for  a  belt-and-pulley  type  CVT  as  disclosed 
in  EP-A-0  061  732,  for  example,  the  line  pressure  ap- 
plied  to  establish  the  tension  of  the  transmission  belt 

25  is  increased  with  the  reaction  force  of  the  stator  of  a 
torque  converter,  as  well  as  with  the  angle  of  opening 
of  the  throttle  valve  of  the  vehicle  engine  and  the 
speed  reduction  ratio  of  the  CVT  (Nin/Nout  1/speed 
ratio,  where  Nin:  input  shaft  speed;  Nout:  output  shaft 

30  speed;  and  speed  ratio  =  Nout/Nin).  That  is,  the  line 
pressure  is  increased  to  establish  an  optimum  tension 
of  the  transmission  belt,  not  only  according  to  an  in- 
crease  in  the  transmission  torque  of  the  CVT  as  a  re- 
sult  of  an  increase  in  the  amount  of  opening  of  the 

35  throttle  valve,  but  also  in  response  to  a  sudden  tem- 
porary  increase  in  the  input  torque  of  the  CVT  due  to 
the  torque  amplification  of  the  torque  converter,  so  as 
to  avoid  slipping  of  the  transmission  belt. 

In  the  known  apparatus  for  controlling  the  contin- 
40  uously  variable  transmission  as  described  above,  the 

line  pressure  must  be  almost  doubled,  for  example,  in- 
creased  from  20  kg/cm2  to  40  kg/cm2  while  the  input 
torque  of  the  transmission  is  considerably  increased 
due  to  the  torque  amplification  by  the  torque  conver- 

ts  terfrom  which  the  transmission  receives  the  input  tor- 
que.  To  permit  this  increase  in  the  line  pressure,  the 
oil  pump  and  pressure  regulating  valve  of  the  hydraul- 
ic  system  must  have  a  sufficiently  high  degree  of  op- 
erational  accuracy,  and  the  components  of  the  rele- 

50  vant  hydraulic  cylinder,  body  of  the  valve  and  body  of 
the  oil  pump  must  have  sufficiently  high  strength  or 
rigidity.  Further,  the  hydraulic  system  must  use  seal- 
ing  members  which  have  a  high  degree  of  pressure 
tightness.  Accordingly,  the  hydraulic  system  as  a 

55  whole  tends  to  be  large-sized  and  expensive.  Another 
disadvantage  arises  from  the  above-indicated  line 
pressure  increase,  which  results  in  an  increased 
amount  of  power  loss  of  the  oil  pump. 
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GB-A-2,064,686  describes  an  apparatus  in  accor- 
dance  with  the  preamble  of  Claim  1. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention 
to  provide  an  apparatus  for  controlling  a  hydraulically 
operated  continuously  variable  transmission  for  a  mo- 
tor  vehicle,  which  apparatus  is  capable  of  increasing 
the  power  transmitting  capacity  of  the  transmission 
with  an  increase  in  the  input  torque,  without  increas- 
ing  the  pressure  applied  to  produce  the  pressure  of 
engagement  of  the  power  transmitting  member  with 
the  input  and  output  members. 

The  invention  provides  an  apparatus  in  accor- 
dance  with  Claim  1. 

In  the  hydraulic  control  apparatus  of  the  present 
invention  constructed  as  described  above,  the  control 
means  is  adapted  to  change  the  total  area  of  the  pres- 
sure-receiving  surface  of  the  hydraulic  actuator  to 
thereby  change  the  power  transmitting  capacity  of 
the  transmission,  according  to  a  change  in  the  input 
torque  of  the  transmission.  Therefore,  an  increase  in 
the  input  torque  of  the  transmission  results  in  an  ac- 
cording  increase  in  the  power  transmitting  capacity  of 
the  transmission,  without  increasing  the  controlled 
pressure  applied  to  the  hydraulic  actuator.  The  pres- 
ent  arrangement,  which  does  not  increase  the  pres- 
sure  applied  to  the  hydraulic  actuator,  reduces  the  re- 
quired  operational  accuracy  of  the  oil  pump  and  pres- 
sure  regulating  valve,  and  the  required  strength  or  rig- 
idity  of  the  components  of  the  relevant  hydraulic  cy- 
linderand  the  valve  and  pump  bodies.  Further,  the  re- 
quired  pressure  tightness  of  the  sealing  members  of 
the  hydraulic  system  may  be  relatively  low.  Accord- 
ingly,  the  hydraulic  system  as  a  whole  may  be  small- 
sized  and  less  expensive,  and  the  power  loss  of  the 
oil  pump  is  reduced. 

In  one  form  of  the  present  invention,  the  contin- 
uously  variable  transmission  receives  power  from  an 
engine  through  a  torque  converter,  and  the  torque  de- 
tecting  means  detects  the  input  torque  of  the  trans- 
mission  by  detecting  a  ratio  of  an  output  speed  of  the 
torque  converter  to  an  input  speed  of  the  torque  con- 
verter.  In  this  case,  the  torque  detecting  means  ef- 
fects  a  determination,  based  on  the  speed  ratio  of  the 
torque  converter,  as  to  whether  an  output  torque  of 
the  torque  converter  transmitted  to  the  transmission 
is  larger  than  an  input  torque  of  the  torque  converter. 
Based  on  the  determination,  the  control  means 
changes  the  total  area  of  the  pressure-receiving  sur- 
face  of  the  hydraulic  actuator. 

In  another  form  of  the  invention,  the  continuously 
variable  transmission  receives  power  from  an  engine 
through  a  torque  converter  having  a  stator,  and  the 
torque  detecting  means  detects  the  input  torque  of 
the  transmission  by  detecting  a  reaction  force  of  the 
stator  of  the  torque  converter,  and  the  control  means 

changes  the  total  area  of  the  pressure-receiving  sur- 
face  of  the  actuator,  based  on  the  detected  reaction 
force  of  the  stator  of  the  torque  converter. 

5  In  a  furtherform  of  the  invention,  the  continuous- 
ly  variable  transmission  includes  a  pair  of  pulleys  as 
the  input  and  output  members,  a  pair  of  hydraulic  cy- 
linders  for  changing  effective  diameters  of  the  pair  of 
hydraulic  cylinders,  respectively,  and  a  transmission 

10  belt  functioning  as  the  power  transmitting  member 
and  connecting  the  pair  of  pulleys.  One  of  the  hy- 
draulic  cylinders  which  corresponds  to  the  output 
member  serves  as  the  hydraulic  actuator,  and  this  cy- 
linder  has  a  first  and  a  second  fluid  chamber  each  of 

15  which  has  a  pressure-receiving  surface  adapted  to 
receive  the  controlled  pressure  for  producing  a  thrust 
in  a  direction  so  as  to  increase  the  pressure  of  en- 
gagement  of  the  belt  with  the  pulleys. 

In  one  arrangement  of  the  above  form  of  the  in- 
20  vention,  the  continuously  variable  transmission  re- 

ceives  power  from  an  engine  having  a  throttle  valve, 
and  a  pressure  regulating  valve  is  provided  for  regu- 
lating  a  line  pressure  so  as  to  establish  an  optimum 
value  of  the  pressure  of  engagement  of  the  belt, 

25  based  on  a  speed  changing  ratio  of  the  transmission 
and  an  angle  of  opening  of  the  throttle  valve.  Further, 
means  for  lowering  the  line  pressure  to  a  reduced 
pressure  is  provided.  In  this  case,  the  control  means 
includes  means  for  comparing  the  input  torque  of  the 

30  continuously  variable  transmission  detected  by  the 
torque  detecting  means  with  a  predetermined  refer- 
ence  value,  and  applies  the  line  pressure  and  the  re- 
duced  pressure  to  the  first  and  second  fluid  cham- 
bers,  respectively,  when  the  detected  input  torque  of 

35  the  transmission  is  smaller  than  the  reference  value. 
When  the  detected  input  torque  exceeds  the  refer- 
ence  value,  the  control  means  applies  to  the  second 
fluid  chamber  the  line  pressure  in  place  of  the  re- 
duced  pressure. 

40  In  another  arrangement  of  the  same  form  of  the 
invention,  the  continuously  variable  transmission  is 
also  adapted  to  receive  power  from  an  engine  having 
a  throttle  valve.  In  this  arrangement,  the  area  of  the 
pressure-receiving  surface  of  the  first  fluid  chamber 

45  is  smaller  than  that  of  the  second  fluid  chamber.  Like 
the  preceding  arrangement,  the  present  arrange- 
ment  includes  a  pressure  regulating  valve  for  regulat- 
ing  a  line  pressure  so  as  to  establish  an  optimum  val- 
ue  of  the  pressure  of  engagement  of  the  belt,  based 

so  on  a  speed  changing  ratio  of  the  transmission  and  an 
angle  of  opening  of  the  throttle  valve,  and  further  in- 
cludes  means  for  lowering  the  line  pressure  to  a  re- 
duced  pressure.  The  control  means  compares  the  in- 
put  torque  of  the  transmission  detected  by  the  torque 

55  detecting  means  with  a  predetermined  first  reference 
value  and  a  predetermined  second  reference  value 
higher  than  the  first  reference  value.  When  the  de- 
tected  input  torque  of  the  transmission  is  smallerthan 
the  first  reference  value,  the  control  means  applies 

3 
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the  line  pressure  and  the  reduced  pressure  to  the  first 
and  second  fluid  chambers,  respectively.  When  the 
detected  input  torque  of  the  transmission  is  between 
the  first  and  second  reference  values,  the  control 
means  applies  the  reduced  pressure  and  the  line 
pressure  to  the  first  and  second  fluid  chambers,  re- 
spectively.  When  the  detected  input  torque  is  higher 
than  the  second  reference  value,  the  control  means 
applies  the  line  pressure  to  both  of  the  first  and  sec- 
ond  fluid  chambers. 

In  a  further  arrangement  of  the  same  form  of  the 
invention,  the  continuously  variable  transmission  is 
also  adapted  to  receive  power  from  an  engine  having 
a  throttle  valve,  and  the  apparatus  further  includes  a 
pressure  regulating  valve  for  regulating  a  line  pres- 
sure  so  as  to  establish  an  optimum  value  of  the  pres- 
sure  of  engagement  of  the  belt,  based  on  a  speed 
changing  ratio  of  the  transmission  and  an  angle  of 
opening  of  the  throttle  valve.  The  apparatus  also  in- 
cludes  means  for  lowering  the  line  pressure  to  a  first 
reduced  pressure,  and  means  for  lowering  the  line 
pressure  to  a  second  reduced  pressure  lower  than 
the  first  reduced  pressure.  In  this  case,  the  control 
means  compares  the  input  torque  of  the  transmission 
detected  by  the  torque  detecting  means  with  a  prede- 
termined  reference  value.  When  the  detected  input 
torque  of  the  transmission  is  smaller  than  the  refer- 
ence  value,  the  control  means  applies  the  line  pres- 
sure  and  the  first  reduced  pressure  to  the  first  and 
second  fluid  chambers,  respectively.  When  the  de- 
tected  input  torque  of  the  transmission  is  higher  than 
the  reference  value,  the  control  means  applies  the 
line  pressure  and  the  first  reduced  pressure  to  the 
first  and  second  fluid  chambers,  respectively. 

In  a  still  further  form  of  the  present  invention,  the 
continuously  variable  transmission  includes  a  pair  of 
pulleys  as  the  input  and  output  members,  a  pair  of  hy- 
draulic  cylinders  for  changing  effective  diameters  of 
the  pair  of  hydraulic  cylinders,  respectively,  and  a 
transmission  belt  functioning  as  the  power  transmit- 
ting  member  and  connecting  the  pair  of  pulleys.  One 
of  the  pair  of  hydraulic  cylinders  which  corresponds 
to  the  output  member  serves  as  the  hydraulic  actua- 
tor,  and  this  cylinder  has  a  first,  a  second  and  a  third 
fluid  chamber  each  of  which  has  a  pressure-receiving 
surface  adapted  to  receive  the  controlled  pressure  for 
producing  a  thrust  in  a  direction  so  as  to  increase  the 
pressure  of  engagement  of  the  belt  with  the  pulleys. 
In  this  case,  the  continuously  variable  transmission 
may  also  be  adapted  to  receive  power  from  an  engine 
having  a  throttle  valve,  and  the  apparatus  may  further 
include  a  pressure  regulating  valve  for  regulating  a 
line  pressure  so  as  to  establish  an  optimum  value  of 
the  pressure  of  engagement  of  the  belt,  based  on  a 
speed  changing  ratio  of  the  transmission  and  an  an- 
gle  of  opening  of  the  throttle  valve,  and  means  for  low- 
ering  the  line  pressure  to  a  reduced  pressure.  The 
control  means  compares  the  input  torque  of  the  trans- 

mission  detected  by  the  torque  detecting  means  with 
a  predetermined  first  reference  value  and  a  predeter- 
mined  second  reference  value  higher  than  the  first 

5  reference  value.  When  the  detected  input  torque  of 
the  transmission  is  smaller  than  the  first  reference 
value,  the  control  means  applies  the  line  pressure  to 
the  first  fluid  chamber  and  applies  the  reduced  pres- 
sure  to  the  second  and  third  fluid  chambers.  When 

10  the  detected  input  torque  of  the  transmission  is  be- 
tween  the  first  and  reference  values,  the  control 
means  applies  the  line  pressure  to  the  first  and  sec- 
ond  fluid  chambers  and  applies  the  reduced  pressure 
to  the  third  fluid  chamber.  When  the  detected  input 

15  torque  is  higher  than  the  second  reference  value,  the 
control  means  applies  the  line  pressure  to  all  of  the 
first,  second  and  third  fluid  chambers. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
20 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  become  more 
apparent  by  reading  the  following  detailed  description 
of  some  presently  preferred  embodiments  of  the  in- 

25  vention,  when  considered  in  conjunction  with  the  ac- 
companying  drawings,  in  which: 

Fig.  1  is  a  schematic  view  of  a  power  transmitting 
system  of  a  motor  vehicle,  which  incorporates 
one  embodiment  of  a  hydraulic  control  apparatus 

30  of  the  present  invention; 
Fig.  2  is  a  view  showing  in  cross  section  output 
side  variable-diameter  pulley  and  hydraulic  cylin- 
der  of  a  continuously  variable  transmission  of  the 
power  transmitting  system  of  Fig.  1  ,  and  illustrat- 

35  ing  a  hydraulic  control  arrangementforthe  output 
side  hydraulic  cylinder; 
Fig.  3  is  a  graph  indicating  operating  characteris- 
tics  of  a  torque  converter  incorporated  in  the  sys- 
tem  of  Fig.  1; 

40  Figs.  4,  5,  6  and  7  are  views  corresponding  to  that 
of  Fig.  2,  showing  other  embodiments  of  the  in- 
vention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
45  EMBODIMENTS 

Referring  first  to  the  schematic  view  of  Fig.  1  ,  the 
power  transmitting  system  shown  therein  is  con- 
structed  for  use  on  a  front-engine  front-drive  motor 

so  vehicle  (F-F  car).  In  this  system,  power  of  the  engine 
indicated  at  10  in  the  figure  is  transmitted  to  a  pair  of 
front  drive  wheels  22,  through  a  torque  converter  12, 
a  reversing  device  14,  a  belt-and-pulley  type  contin- 
uously  variable  transmission  16  (hereinafter  referred 

55  to  as  "CVT"  or  simply  called  "transmission",  where  ap- 
propriate),  a  speed  reducing  device  18,  and  a  differ- 
ential  gear  device  20.  The  torque  converter  12  has  a 
pump  impeller  26  connected  to  a  crankshaft  24  of  the 
engine  10,  a  turbine  impeller  28  connected  to  the  re- 

4 
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versing  device  14,  and  a  stator  30  fixed  via  a  one-way 
clutch  to  a  transmission  unit  casing  which  accommo- 
dates  the  torque  converter  12,  reversing  device  14 
and  CVT  16.  5 

The  torque  converter  12  exhibits  torque  transmit- 
ting  characteristics  as  indicated  in  Fig.  3.  The  graph 
of  this  figure  shows  changes  in  the  speed  ratio  and 
output  shaft  torque  of  the  torque  converter  12  when 
the  vehicle  is  started  with  the  engine  10  operated  at  10 
a  given  angle  of  opening  of  the  throttle  valve.  As  in- 
dicated  in  Fig.  3,  the  speed  ratio  (output  speed/input 
speed)  of  the  torque  converter  12  increases  up  to  the 
final  value  of  "1"  while  the  output  torque  decreases 
down  to  the  value  of  the  input  torque.  The  period  dur-  15 
ing  which  the  speed  ratio  and  output  torque  are 
changing  is  called  "converting  period"  as  distinguish- 
ed  from  the  "coupling  period"  during  which  the  speed 
ratio  and  output  torque  are  held  constant,  i.e.,  the  out- 
put  speed  and  torque  are  substantially  equal  to  the  in-  20 
put  speed  and  torque.  In  the  converting  period,  the 
output  torque  of  the  torque  converter  12  is  larger  than 
the  input  torque.  Consequently,  the  input  torque  of 
the  CVT  16  is  larger  in  the  converting  period  of  the 
torque  converter  12  than  in  the  coupling  period.  25 

The  reversing  device  14  includes  a  planetary 
gear  mechanism,  a  forward  clutch  and  a  reverse 
brake,  which  are  well  known  in  the  art.  The  reversing 
device  14  is  controlled  by  a  hydraulic  circuit  according 
to  a  hydraulic  signal  for  transmitting  the  torque  re-  30 
ceived  from  the  turbine  impeller  28  of  the  torque  con- 
verter  12  to  an  input  shaft  32  of  the  CVT  16,  so  that 
the  input  shaft  32  is  rotated  in  the  appropriate  direc- 
tion  for  running  the  vehicle  in  the  selected  forward  or 
reverse  direction.  The  CVT  16  has  a  pair  of  variable-  35 
diameter  pulleys  36,  38  (input  side  pulley  36  and  out- 
put  side  pulley  38)  provided  on  the  respective  input 
and  output  shafts  32,  34.  These  pulleys  36,  38  are 
connected  by  a  power  transmitting  member  in  the 
form  of  a  transmission  belt  40,  so  that  power  is  trans-  40 
mitted  between  the  two  pulleys  36,  38.  The  power 
transmitting  capacity  of  the  CVT  16  is  controlled  or 
determined  by  a  tension  of  the  belt  40,  namely,  by  the 
pressure  of  engagement  of  the  belt  40  with  the  pul- 
leys  36,  38.  45 

Referring  next  to  Fig.  2,  there  are  illustrated  hy- 
draulic  and  electric  control  arrangements  forthe  input 
and  output  side  pulleys  36,  38  of  the  CVT  16.  Refer- 
ence  numeral  42  denotes  an  input  side  hydraulic  cy- 
linder  for  changing  the  width  of  the  V-groove  of  the  50 
input  side  pulley  36,  i.e.,  the  effective  diameter  of  the 
pulley  36.  The  hydraulic  cylinder  42  is  supplied  with 
a  working  fluid  (line  pressure  Pt  which  will  be  descri- 
bed)  through  a  solenoid-operated  shift  control  valve 
44,  so  as  to  control  or  change  the  speed  changing  ra-  55 
tio  (Nout/Nin,  where  Nout:  speed  of  the  output  shaft 
34,  and  Nin:  speed  of  the  input  shaft  32)  of  the  CVT 
16. 

The  output  side  pulley  38  is  provided  with  a  hy- 

draulic  actuator  in  the  form  of  a  hydraulic  cylinder  46, 
which  functions  primarily  for  adjusting  the  tension  of 
the  belt  40.  To  this  end,  the  line  pressure  Pt  is  always 
applied  to  the  output  side  hydraulic  cylinder  46.  The 
line  pressure  Pt  is  controlled  by  a  solenoid-operated 
pressure  regulating  valve  48,  so  that  the  controlled 
pressure  Pt  is  applied  to  the  cylinder  46  for  maintain- 
ing  the  tension  of  the  belt  40  at  an  optimum  level,  as 
described  below  in  detail. 

As  shown  in  Fig.  2,  the  output  shaft  34  of  the  CVT 
16  is  rotatably  supported  by  a  transaxle  housing  (not 
shown)  via  bearings  52.  The  output  shaft  34  is  provid- 
ed  with  a  fixed  rotor  54  fixed  thereto,  and  a  movable 
rotor  56  axially  slidably  mounted  thereon  for  rotation 
therewith.  The  fixed  and  movable  rotors  54,  56  coop- 
erate  to  define  the  V-groove  for  engagement  with  the 
transmission  belt  40. 

To  a  portion  of  the  output  shaft  34  on  the  side  of 
the  movable  rotor  56,  there  are  fixed  an  outer  cylinder 
member  62  and  an  inner  cylinder  member  68  dis- 
posed  within  the  outer  cylinder  member62.  More  spe- 
cifically,  the  outer  cylindermember  62  includes  an  an- 
nular  bottom  portion  58,  and  a  cylindrical  portion  60 
which  extends  from  the  outer  periphery  of  the  bottom 
portion  58  in  the  axial  direction  of  the  shaft  34  toward 
the  movable  rotor  56.  On  the  other  hand,  the  inner  cy- 
linder  member  68  includes  an  inner  cylindrical  portion 
64  splined  on  a  boss  63  of  the  movable  rotor  56,  and 
an  outward  flange  portion  66  which  extends  from  one 
axial  end  of  the  inner  cylindrical  portion  64  in  the  ra- 
dially  outward  direction.  With  the  boss  63  of  the  mov- 
able  rotor  56  and  the  inner  cylindrical  portion  64  of  the 
inner  cylinder  member  68  being  splined  to  each  other, 
the  movable  rotor  56  is  slidably  movable  on  the  output 
shaft  34  such  that  the  rotor  56  is  rotated  with  the  out- 
put  shaft  34. 

An  annular  piston  70  is  disposed  within  an  annu- 
lar  space  between  the  outer  and  inner  cylinder  mem- 
bers  62,  68.  The  annular  piston  70  includes  a  cylindri- 
cal  portion  72  which  is  fixed  to  a  radially  outer  portion 
of  the  movable  rotor  56  and  within  which  the  outward 
flange  portion  66  of  the  inner  cylinder  member  68  is 
slidably  received.  The  annular  piston  70  further  in- 
cludes  an  inward  flange  portion  74  which  extends 
from  one  axial  end  of  the  cylindrical  portion  72  in  the 
radially  inward  direction.  The  inward  flange  portion  74 
slidably  engages  the  inner  circumferential  surface  of 
the  cylindrical  portion  60  of  the  outer  cylinder  mem- 
ber  62  and  the  outer  circumferential  surface  of  the  in- 
ner  cylindrical  portion  64  of  the  inner  cylinder  member 
68. 

Thus,  the  output  side  hydraulic  cylinder  46  is  con- 
stituted  by  the  movable  rotor  56,  outer  cylinder  mem- 
ber  62,  inner  cylinder  member  68  and  annular  piston 
70.  The  cylinder  46  has  a  first  fluid  chamber  76  de- 
fined  by  the  movable  rotor  56,  outward  flange  portion 
66  and  cylindrical  portion  72,  and  a  second  fluid 
chamber  78  defined  by  the  outer  cylinder  member  62, 
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inner  cylindrical  portion  64  and  inward  flange  portion 
74.  The  cylinder46  moves  the  movable  rotor  56  in  the 
axial  direction,  when  the  pressurized  fluid  flows  into 
or  out  of  at  least  one  of  these  first  and  second  fluid 
chambers  76,  78.  The  hydraulic  cylinder  46  has  a  first 
pressure-receiving  surface  corresponding  to  the  first 
fluid  chamber  76,  and  a  second  pressure-receiving 
surface  corresponding  to  the  second  fluid  chamber 
78.  The  first  and  second  pressure-receiving  surfaces 
have  substantially  the  same  area.  The  cylinder  46 
produces  a  first  and  a  second  thrust  based  on  the  line 
pressure  Pt  acting  on  the  first  and  second  pressure- 
receiving  surfaces,  independently  of  each  other. 

The  inner  cylinder  member  68  and  the  annular 
piston  70  cooperate  to  define  a  third  fluid  chamber  80 
which  communicates  with  the  atmosphere  through  a 
fluid  passage  82  defined  by  the  inner  cylindrical  por- 
tion  64  of  the  inner  cylinder  member  68  and  the  bot- 
tom  portion  58  of  the  outer  cylinder  member  62.  How- 
ever,  the  third  fluid  chamber  80  is  filled  with  the  fluid, 
since  the  outward  flange  portion  66  of  the  inner  cy- 
linder  member  68  has  a  restricted  passage  81  which 
communicates  with  the  first  and  third  fluid  chambers 
76,  80.  The  third  fluid  chamber  80  functions  to  almost 
substantially  offset  or  cancel  a  rise  in  the  pressures 
in  the  first  and  second  fluid  chambers  76,  78  which 
occurs  due  to  the  centrifugal  force  produced  by  the 
rotating  cylinder  46. 

The  oil  pump  84  is  driven  by  the  engine  10,  to 
pressurize  the  fluid  returned  to  an  oil  reservoir  86  and 
deliver  the  pressurized  fluid  to  a  line-pressure  pas- 
sage  88.  The  pressure  regulating  valve  48  indicated 
above  is  operated  in  response  to  a  control  signal  re- 
ceived  from  an  electronic  control  device  106,  to  con- 
trol  the  amount  of  flow  of  the  pressurized  fluid  from 
the  line-pressure  passage  88  into  a  low-pressure 
passage  92,  so  that  the  line  pressure  Pt  in  the  pres- 
sure  line  is  regulated  to  a  suitable  level.  The  thus 
regulated  line  pressure  Pt  is  applied  to  the  shift  con- 
trol  valve  44,  and  is  always  applied  to  the  first  fluid 
chamber  76  through  a  passage  94  formed  through 
the  output  shaft  34,  and  a  passage  96  formed  through 
the  movable  rotor  56. 

A  solenoid-operated  switch  valve  98  is  provided 
in  connection  with  the  line-pressure  passage  88  and 
the  low-pressure  passage  92.  The  switch  valve  98 
has  a  low-pressure  position  for  fluid  communication 
between  the  low-pressure  passage  92  and  the  sec- 
ond  fluid  chamber  78,  and  a  high-pressure  position 
for  fluid  communication  between  the  line-pressure 
passage  88  and  the  second  fluid  chamber  78.  When 
the  switch  valve  98  is  placed  in  the  low-pressure  pos- 
ition  according  to  a  low-pressure  signal  from  the  con- 
trol  device  106,  a  lubrication  pressure  Po  in  the  low- 
pressure  passage  92  acts  on  the  pressure-receiving 
surface  of  the  second  fluid  chamber  78,  through  a 
passage  100  formed  through  the  output  shaft  34,  and 
a  passage  102  formed  between  the  outer  and  inner 

cylinder  members  62,  68.  When  a  high-pressure  sig- 
nal  is  received  from  the  control  device  1  06,  the  switch 
valve  98  is  placed  in  the  high-pressure  position  so 

5  that  the  line  pressure  Pt  acts  on  the  pressure-receiv- 
ing  surface  of  the  second  fluid  chamber  78  through 
the  passages  10C,  102.  It  will  therefore  be  under- 
stood  that  the  control  device  1  06  and  the  switch  valve 
98  serve  as  means  for  changing  in  two  steps  the  total 

10  area  of  the  pressure-receiving  surface  of  the  the  out- 
put  side  hydraulic  cylinder  46  which  receives  the  con- 
trolled  line  pressure  Pt. 

A  portion  of  the  fluid  which  flows  from  the  line- 
pressure  passage  88  into  the  low-pressure  passage 

15  92  through  the  pressure  regulating  valve  48  and  the 
switch  valve  98  is  returned  to  the  reservoir  86  through 
a  check  valve  104.  The  rest  of  the  fluid  in  the  low- 
pressure  line  is  used  as  a  lubricant  which  is  fed  to  an 
oil  cooler  and  bearings  and  other  lubricated  members 

20  of  the  power  transmitting  system.  The  check  valve 
104  determines  the  lubrication  pressure  Po  in  the 
low-pressure  passage  92,  which  is  sufficiently  lower 
than  the  line  pressure  Pt  and  higher  than  the  atmos- 
pheric  pressure.  The  lubrication  pressure  Po  is  high 

25  enough  for  the  fluid  in  the  low-pressure  passage  92 
to  be  fed  to  the  oil  cooler  and  lubricated  members. 

The  electronic  control  device  106  is  constituted 
by  a  so-called  microcomputer,  which  incorporates  a 
central  processing  unit,  a  read-only  memory,  and  a 

30  random-access  memory.  The  central  processing  unit 
processes  various  input  signals  according  to  a  control 
program  stored  in  the  read-only  memory,  while  utiliz- 
ing  a  temporary  data  storage  function  of  the  random- 
access  memory,  so  that  control  signals  are  produced 

35  to  operate  the  solenoid-operated  shift  control  valve 
44,  pressure  regulating  valve  48  and  switch  valve  98. 

The  input  signals  received  by  the  control  device 
106  include  a  throttle  signal  indicative  of  an  angle  of 
opening  9  of  the  throttle  valve  of  the  engine  10,  an  in- 

to  put  speed  signal  indicative  of  the  speed  of  the  input 
shaft  32  of  the  CVT  16,  and  an  output  speed  signal 
indicative  of  the  speed  of  the  output  shaft  34  of  the 
CVT  16.  The  control  device  106  calculates  a  running 
speed  V  of  the  motor  vehicle,  based  on  the  output 

45  speed  signal,  and  calculates  a  speed  changing  ratio 
ec  of  the  CVT  1  6,  based  on  the  input  and  output  speed 
signals.  The  control  device  106  also  receives  a  pump 
speed  signal  generated  by  a  pump  speed  sensor  1  08, 
and  a  turbine  speed  signal  generated  by  a  turbine 

so  speed  sensor  110.  The  pump  and  turbine  speed  sig- 
nals  indicate  the  speeds  of  the  pump  and  turbine  im- 
pellers  26,  28,  respectively.  Based  on  these  speed 
signals,  the  control  device  106  calculates  a  speed  ra- 
tio  et  (speed  of  the  turbine  impeller  28/speed  of  the 

55  pump  impeller  26)  of  the  torque  converter  12.  Since 
the  speed  ratio  et  has  a  known  relation  with  the  output 
torque  of  the  converter  12  (i.e.,  input  torque  of  the 
CVT  16)  as  indicated  in  Fig.  3,  the  input  torque  of  the 
CVT  16  can  be  detected  or  determined  by  the  calcu- 
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lated  speed  ratio  etof  the  torque  converter  12.  In  this 
embodiment,  therefore,  the  control  device  106  and 
the  speed  sensors  108,  110  cooperate  to  provide  tor- 
que  detecting  means  for  detecting  the  input  torque  re- 
ceived  by  the  input  shaft  32  of  the  CVT  16,  or  deter- 
mining  whether  the  output  torque  is  larger  than  the  in- 
put  torque  of  the  torque  converter  12. 

For  controlling  the  speed  ratio  ec  of  the  belt-and- 
pulley  type  continuously  variable  transmission  or  CVT 
16,  the  control  device  106  determines  a  target  or  de- 
sired  value  Nin*  of  the  speed  of  the  input  shaft  32, 
based  on  the  detected  throttle  opening  angle  9  and 
the  calculated  vehicle  running  speed  V,  according  to 
a  predetermined  optimum  relationship  among  the  tar- 
get  input  shaft  speed  Nin*,  throttle  opening  angle  9 
and  vehicle  running  speed  V.  This  relationship  is  de- 
termined  so  that  the  engine  10  is  operated  so  as  to 
minimize  the  fuel  consumption  and  assure  high  driv- 
ability  of  the  vehicle.  The  input  side  hydraulic  cylinder 
42  is  controlled  to  change  the  effective  diameter  of 
the  input  side  pulley  36,  such  that  the  actual  speed 
Nin  of  the  input  shaft  32  of  the  CVT  16  coincides  with 
the  determined  desired  value  Nin*.  Further,  the  line 
pressure  Pt  in  the  line-pressure  passage  88  is  con- 
trolled  by  controlling  the  pressure  regulating  valve  48, 
based  on  the  detected  throttle  opening  angle  9  and 
the  calculated  speed  ratio  ec,  and  according  to  a  pre- 
determined  relationship  for  establishing  an  optimum 
tension  of  the  belt  40,  namely,  a  minimum  tension  that 
permits  the  CVT  16  to  operate  without  slipping  of  the 
belt  40,  with  a  minimum  amount  of  power  loss  of  the 
oil  pump  84. 

The  electronic  control  device  106  includes  means 
for  determining  whether  or  not  the  calculated  speed 
ratio  et  of  the  torque  converter  1  2  has  exceeded  a  pre- 
determined  reference  value  a,  that  is,  whether  or  not 
the  output  torque  of  the  torque  converter  12  is  sub- 
stantially  larger  than  the  input  torque,  or  whether  or 
not  the  converting  period  of  the  torque  converter  12 
(torque  amplification  by  the  converter  12)  is  substan- 
tially  terminated.  When  the  speed  ratio  et  is  smaller 
than  the  reference  value  a,  the  control  device  1  06  ap- 
plies  the  high-pressure  signal  to  the  switch  valve  98 
to  place  it  in  the  high-pressure  position,  for  applying 
the  line  pressure  Pt  to  the  second  fluid  chamber  78, 
so  t  hat  t  he  pressure  of  engagement  of  t  he  belt  40  wit  h 
the  output  side  pulley  38  (and  the  input  side  pulley  36) 
is  substantially  doubled.  It  will  be  understood  that  the 
reference  value  a  corresponds  to  the  end  of  the  con- 
verting  period  of  the  torque  converter  12,  and  is 
slightly  smaller  than  "1",  as  indicated  in  Fig.  3. 

During  a  steady-state  running  of  the  vehicle,  the 
speed  ratio  et  of  the  torque  converter  12  exceeds  the 
reference  value  a,  and  the  switch  valve  98  is  placed 
in  the  low-pressure  position  for  applying  the  lubrica- 
tion  pressure  Po  (reduced  pressure  lower  than  the 
line  pressure  Pt)  to  the  second  fluid  chamber  78.  In 
this  condition,  the  pressure  of  engagement  of  the  belt 

40  is  produced  only  by  the  line  pressure  Pt  acting  on 
the  pressure-receiving  surface  of  the  first  fluid  cham- 
ber  76. 

5  When  the  vehicle  is  started  with  a  certain  angle 
of  opening  of  the  throttle  valve,  however,  the  speed 
ratio  et  of  the  torque  converter  12  is  smaller  than  the 
reference  value  a,  and  the  switch  valve  98  is  there- 
fore  operated  to  the  high-pressure  position  for  apply- 

10  ing  the  line  pressure  Pt  also  to  the  second  fluid 
chamber  78.  As  a  result,  the  thrust  of  the  output  side 
cylinder  46  is  increased  to  avoid  slipping  of  the  belt 
40  on  the  pulleys  36,  38,  even  while  the  input  torque 
received  by  the  CVT  16  is  higherduring  starting  of  the 

15  vehicle  due  to  the  torque  amplification  by  the  torque 
converter  12,  than  during  the  steady-state  running  of 
the  vehicle. 

As  described  above,  the  output  side  hydraulic  cy- 
Iinder46  used  in  the  present  embodiment  has  the  first 

20  and  second  fluid  chambers  76,  78,  and  the  line  pres- 
sure  Pt  is  normally  applied  to  the  first  chamber  76 
while  the  reduced  lubrication  pressure  Po  is  applied 
to  the  second  chamber  78.  The  line  pressure  Pt  is 
controlled  based  on  the  detected  throttle  opening  an- 

25  gle  9  and  the  calculated  speed  ratio  ec.  When,  the 
control  device  106  determines  that  the  output  torque 
of  the  torque  converter  12  is  largerthan  the  input  tor- 
que  of  the  same,  with  the  speed  ratio  et  not  exceeding 
the  reference  value  a,  the  switch  valve  98  is  switched 

30  to  the  high-pressure  position  for  applying  to  the  sec- 
ond  fluid  chamber  78  the  line  pressure  Pt  in  place  of 
the  comparatively  low  lubrication  pressure  Po,  so  as 
to  substantially  double  the  pressure  of  engagement  of 
the  belt  40  with  the  pulleys  36,  38.  This  hydraulic  con- 

35  trol  arrangement  is  contrary  to  the  known  arrange- 
ment  in  which  the  line  pressure  Pt  is  almost  doubled 
so  as  to  deal  with  the  torque  amplification  by  the  tor- 
que  converter  1  2.  The  present  arrangement  t  herefore 
is  free  from  the  conventional  requirements  for  high 

40  operational  accuracy  or  precision  of  the  oil  pump  84 
and  valve  48,  high  strength  or  rigidity  of  the  compo- 
nents  of  the  cylinder  46  and  bodies  of  the  valve  48 
and  oil  pump  84,  and  high  pressure  tightness  of  the 
sealing  members  of  the  hydraulic  system.  According- 

45  ly,  the  instant  hydraulic  control  apparatus  may  be 
constructed  in  a  reduced  size  and  available  at  a  re- 
duced  cost.  Further,  the  power  loss  of  the  oil  pump 
84  conventionally  experienced  due  to  the  doubling  of 
the  line  pressure  Pt  is  eliminated. 

so  Referring  to  Figs.  4,  5,  6  and  7,  there  will  be  de- 
scribed  some  modified  embodiments  of  the  present 
invention.  In  these  embodiments,  the  same  reference 
numerals  as  used  in  the  preceding  embodiment  will 
be  used  to  identify  the  functionally  corresponding  ele- 

55  ments,  and  no  redundant  description  of  these  ele- 
ments  will  be  provided  in  the  interest  of  brevity  and 
simplification. 

In  the  embodiment  of  Fig.  4,  the  first  fluid  cham- 
ber  76  has  a  first  pressure-receiving  surface  whose 

7 
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area  is  A1  ,  while  the  second  fluid  chamber  78  has  a 
second  pressure-receiving  surface  whose  area  A2  is 
larger  than  the  area  A1.  Further,  a  second  solenoid- 
operated  switch  valve  120  is  provided.  This  switch 
valve  1  20  has  a  low-pressure  position  for  applying  the 
lubrication  pressure  Po  in  the  low-pressure  passage 
92  to  the  first  fluid  chamber  76,  and  a  high-pressure 
position  for  applying  the  line  pressure  Pt  in  the  line- 
pressure  passage  88  to  the  first  fluid  chamber  76. 
The  control  device  106  receives  a  reaction  force  sig- 
nal  generated  by  a  reaction  force  sensor  1  22.  This  sig- 
nal  indicates  the  reaction  force  of  the  stator  30  re- 
ceived  from  the  fluid  mass.  Since  the  reaction  force 
of  the  stator  30  represents  the  output  torque  of  the 
torque  converter  12  (input  torque  of  the  CVT  16),  the 
control  device  106  may  detect  the  input  torque  of  the 
CVT  16  based  on  the  reaction  force  signal  received 
from  the  sensor  122. 

In  operation,  the  control  device  106  operates  to 
change  the  pressure  of  engagement  of  the  belt  40 
with  the  pulleys  36,  38  in  three  steps,  according  to  the 
level  of  the  reaction  force  signal  received  from  the  re- 
action  force  sensor  1  22,  as  described  below. 

The  ROM  of  the  control  device  106  stores  a  first 
reference  value  pi,  and  a  second  reference  value  p2 
smaller  than  the  first  reference  value  pi  .  The  control 
device  106  compares  the  level  of  the  received  reac- 
tion  force  signal  with  these  reference  values  pi,  p2. 
When  the  level  of  the  reaction  force  signal  exceeds 
the  first  reference  value  pi,  the  first  and  second 
switch  valves  98,  120  are  both  placed  in  their  high- 
pressure  positions,  whereby  the  line  pressure  Pt  is 
applied  to  both  of  the  first  and  second  fluid  chambers 
76,  78.  In  this  condition,  the  tension  or  pressure  of  en- 
gagement  of  the  belt  40  is  the  highest.  When  the  level 
of  the  reaction  force  signal  is  between  the  first  and 
second  reference  values  pi  and  p2,  only  the  second 
switch  valve  120  is  placed  in  the  low-pressure  posi- 
tion  for  applying  the  comparatively  low  lubrication 
pressure  Po  to  the  first  fluid  chamber  76.  When  the 
level  of  the  reaction  force  signal  is  lowerthan  the  sec- 
ond  reference  value  p2,  the  second  switch  valve  120 
is  placed  in  the  high-pressure  position  for  applying 
the  line  pressure  Pt  to  the  first  fluid  chamber  76, 
while  the  first  switch  valve  98  is  placed  in  the  low- 
pressure  position  forapplying  the  lubrication  pressure 
Po  to  the  second  fluid  chamber  78.  Thus,  the  pres- 
sure  of  engagement  of  the  belt  40  can  be  changed  in 
three  steps  such  that  the  engagement  pressure  in- 
creases  with  the  reaction  force  of  the  stator  30,  i.e., 
with  the  output  torque  of  the  torque  converter  12  or 
the  input  torque  of  the  CVT  16.  The  present  embodi- 
ment  therefore  provides  the  same  advantages  as  de- 
scribed  above  with  respect  to  the  first  embodiment. 

The  embodiment  of  Fig.  4  may  be  modified  to 
change  the  pressure  of  engagement  of  the  belt  40  in 
four  steps,  by  placing  the  first  and  second  switch 
valves  98,  120  in  the  low-pressure  positions  for  apply- 

ing  the  lubrication  pressure  Po  to  both  of  the  first  and 
second  fluid  chambers  76,  78,  when  the  level  of  the 
reaction  force  signal  from  the  sensor  122  falls  below 

5  a  third  reference  value  p3  smaller  than  the  second 
reference  value  p2. 

In  the  third  embodiment  of  Fig.  5,  the  output  side 
hydraulic  cylinder  46  has  three  fluid  chambers  for 
changing  the  pressure  of  engagement  of  the  belt  40. 

10  More  specifically,  a  first,  a  second  and  a  third  disk 
1  30,  1  32,  1  34  are  secured  to  the  output  shaft  34  such 
that  the  three  disks  are  spaced  apart  from  each  other 
in  the  axial  direction  of  the  shaft  34.  A  cylinder  mem- 
ber  136  is  fixed  to  the  movable  rotor  56  such  that  the 

15  three  disks  130,  132,  134  are  held  in  sliding  contact 
with  the  inner  surface  of  the  cylinder  member  136. 
The  movable  rotor  56,  three  disks  130,  132,  134  and 
cylinder  member  136  cooperate  to  define  a  first,  a 
second  and  a  third  fluid  chamber  138,  140,  142.  Be- 

20  tween  the  fluid  chambers  138,  140,  142  and  the  line- 
pressure  passage  88  and  low-pressure  passage  92, 
respective  three  switch  valves  144,  146,  148  are  pro- 
vided  for  selectively  applying  the  line  pressure  Pt  or 
lubrication  pressure  Po  to  the  chambers  138,  140, 

25  142,  depending  upon  the  level  of  the  reaction  force 
signal  received  from  the  reaction  force  sensor  122. 
When  the  level  of  the  reaction  force  signal  exceeds 
the  first  reference  value  pi,  all  of  the  three  switch 
valves  144,  146,  148  are  placed  in  the  high-pressure 

30  position.  When  the  level  of  the  signal  is  between  the 
first  and  second  reference  values  pi  ,  p2,  the  first  and 
second  switch  valves  144,  146  are  placed  in  the  high- 
pressure  position  while  the  third  switch  valve  148  is 
placed  in  the  low-pressure  position.  When  the  level  of 

35  the  signal  is  lower  than  the  second  reference  value 
P2,  only  the  first  switch  valve  144  is  placed  in  the 
high-pressure  position.  Thus,  the  pressure  of  en- 
gagement  of  the  belt  40  is  changed  in  three  steps. 

In  the  fourth  embodiment  of  Fig.  6,  one  of  twore- 
40  duced  pressures  Po  and  Pm  both  lower  than  the  line 

pressure  Pt  is  selectively  applied  to  the  second  fluid 
chamber  78,  for  changing  the  pressure  of  engage- 
ment  of  the  belt  40  by  the  hydraulic  cylinder  46. 

In  Fig.  6,  reference  numeral  150  denotes  a  sec- 
ts  ond  pressure  regulating  valve  which  is  provided  be- 

tween  the  first  pressure  regulating  valve  48  for  pro- 
ducing  the  line  pressure  Pt,  and  the  check  valve  104 
for  producing  the  lubrication  pressure  Po  as  a  second 
reduced  pressure.  The  second  pressure  regulating 

so  valve  150  controls  the  amount  of  flow  of  the  flu  id  into 
the  low-pressure  passage  92,  thereby  producing  a 
first  reduced  pressure  Pm  between  the  two  valves 
48,  150.  This  first  reduced  pressure  Pm  is  lowerthan 
the  line  pressure  Pt  and  is  higherthan  the  second  re- 

55  duced  pressure  or  lubrication  pressure  Po  in  the  low- 
pressure  passage  92.  Both  the  first  and  second  re- 
duced  pressures  Pm,  Po  are  applied  to  the  switch 
valve  98.  When  the  switch  valve  98  is  placed  in  the 
low-pressure  position,  the  second  reduced  pressure 
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or  lubrication  pressure  Po  is  applied  to  the  second  flu- 
id  chamber  78.  With  the  switch  valve  98  placed  in  the 
high-pressure  position,  the  first  reduced  pressure  Pm 
is  applied  to  the  second  fluid  chamber  78.  Thus,  the 
present  embodiment  is  adapted  to  change  the  total 
area  of  the  pressure-receiving  area  of  the  hydraulic 
cylinder  46  which  receives  the  controlled  pressure 
which  consists  of  the  line  pressure  Pt  and  the  first  re- 
duced  pressure  Pm.  With  the  switch  valve  98  operat- 
ed  under  the  control  of  the  control  device  106,  the 
pressure  of  engagement  of  the  belt  40  is  changed  in 
two  steps. 

In  the  fifth  embodiment  of  Fig.  7,  one  of  the  line 
pressure  Pt  and  the  lubrication  pressure  Po  is  selec- 
tively  applied  to  the  third  fluid  chamber  80,  for  chang- 
ing  the  pressure  of  engagement  of  the  belt  40  by  the 
hydraulic  cylinder  46. 

In  Fig.  7,  the  first  and  third  fluid  chambers  76,  80 
are  disconnected  from  each  other,  in  the  absence  of 
the  restricted  passage  81  which  is  provided  in  the  first 
embodiment  of  Fig.  1  for  fluid  communication  be- 
tween  these  fluid  chambers  76,  80.  Further,  a  third 
switch  valve  152  is  provided  in  place  of  the  switch 
valve  98  used  in  the  first  embodiment.  The  third 
switch  valve  1  52  has  a  high-pressure  position  for  fluid 
communication  between  the  line-pressure  passage 
88  and  the  third  fluid  chamber  80  through  the  fluid 
passage  82,  and  a  low-pressure  position  for  fluid 
communication  between  the  low-pressure  passage 
92  and  the  third  fluid  chamber  80  through  the  fluid 
passage  82.  The  third  switch  valve  152  is  placed  eith- 
er  in  the  high-pressure  position  in  which  the  line  pres- 
sure  Pt  acts  on  the  third  pressure-receiving  surface 
of  the  third  fluid  chamber  80,  or  in  the  low-pressure 
position  in  which  the  lubrication  or  reduced  pressure 
Po  acts  on  the  pressure-receiving  surface  of  the  third 
fluid  chamber  80.  The  first  and  second  fluid  chambers 
76,  78  are  both  held  in  fluid  communication  with  the 
line-  pressure  passage  88,  such  that  the  line  pressure 
Pt  are  always  applied  to  these  fluid  chambers  76,  78. 

When  the  speed  ratio  et  of  the  torque  converter 
12  exceeds  the  reference  value  a  during  the  steady- 
state  running  of  the  vehicle,  the  control  device  106 
operates  the  third  switch  valve  1  52  to  be  placed  in  the 
high-pressure  position  for  applying  the  line  pressure 
Pt  to  the  third  fluid  chamber  80.  As  a  result,  the  thrust 
which  is  produced  by  the  line  pressure  Pt  applied  to 
the  second  fluid  chamber  78  is  substantially  counter- 
balanced  by  the  line  pressure  Pt  applied  to  the  third 
fluid  chamber  80.  Consequently,  the  pressure  of  en- 
gagement  of  the  belt  40  with  the  pulleys  36,  38  is  pro- 
duced  only  by  the  line  pressure  Pt  applied  to  the  first 
fluid  chamber  76. 

When  the  speed  ratio  et  of  the  torque  converter 
12  is  smaller  than  the  reference  value  a,  i.e.,  when 
the  input  torque  received  by  the  input  shaft  32  of  the 
CVT  16  is  relatively  high  during  the  starting  of  the  ve- 
hicle,  the  third  switch  valve  152  is  operated  to  the  low- 

pressure  position  for  applying  the  lubrication  pres- 
sure  Po  to  the  third  fluid  chamber  80.  As  a  result,  the 
thrust  of  the  output  side  hydraulic  cylinder  46  is  sig- 

5  nificantly  increased  to  increase  the  pressure  of  en- 
gagement  of  the  belt  40.  Thus,  the  pressure  of  en- 
gagement  of  the  belt  40  is  changed  in  two  steps.  The 
present  embodiment  therefore  provides  the  same  ad- 
vantages  as  described  above  with  respect  to  the  first 

10  embodiment. 
In  the  case  where  the  motor  vehicle  is  started 

without  undergoing  a  rapid  increase  in  the  input  tor- 
que  received  by  the  input  shaft  32  of  the  CVT  16,  that 
is,  where  the  motor  vehicle  is  not  required  to  avoid 

15  slipping  of  the  belt  40  when  the  speed  ratio  et  of  the 
torque  converter  12  is  smaller  than  the  reference  val- 
ue  a,  the  third  switch  valve  152  is  placed  in  the  low- 
pressure  position  while  the  vehicle  runs  at  a  relatively 
low  speed,  and  in  the  high-pressure  position  while  the 

20  vehicle  runs  at  a  relatively  high  speed.  This  hydraulic 
control  arrangement  of  Fig.  7  serves  to  avoid  an  ex- 
cessive  increase  in  the  amount  of  thrust  of  the  hy- 
draulic  cylinder  46  for  producing  the  pressure  of  en- 
gagement  of  the  belt  40  with  the  pulleys  36,  38,  which 

25  occurs  due  to  the  centrifugal  force  produced  by  the 
rotating  cylinder  46. 

Where  the  third  fluid  chamber  80  communicates 
with  the  atmosphere  as  in  the  first  embodiment,  the 
fluid  chamber  80  functions  to  only  partially  offset  or 

30  cancel  a  rise  in  the  pressures  in  the  first  and  second 
fluid  chambers  76,  78  which  occurs  due  to  the  centri- 
fugal  force  as  described  above,  even  if  the  third  fluid 
chamber  80  is  filled  with  a  working  fluid.  In  the  hy- 
draulic  control  arrangement  of  the  instant  embodi- 

35  ment  of  Fig.  7,  a  controlled  pressure  of  the  fluid  acts 
on  the  third  pressure-receiving  surface  of  the  third 
fluid  chamber  80.  More  specifically,  the  line  pressure 
Pt  or  the  lubrication  pressure  Po  is  selectively  applied 
to  the  third  fluid  chamber  80,  depending  upon  the 

40  running  speed  of  the  vehicle,  by  switching  the  switch 
valve  152  between  the  high-pressure  and  low-pres- 
sure  positions,  as  described  above.  This  arrange- 
ment  enables  the  hydraulic  cylinder  46  to  ideally  off- 
set  or  cancel  the  rise  in  the  pressures  therein  due  to 

45  the  centrifugal  force  which  increases  as  the  running 
speed  of  the  vehicle  gets  higher.  The  same  effect  may 
be  provided  in  the  embodiments  of  Figs.  4  and  6,  if  the 
restricted  passage  81  is  removed,  and  the  third 
switch  valve  152  is  provided  for  changing  the  pres- 

50  sure  applied  to  the  third  fluid  chamber  80,  according 
to  the  vehicle  running  speed. 

While  the  present  invention  has  been  described 
in  its  presently  preferred  embodiments  for  illustrative 
purpose  only,  the  invention  may  be  otherwise  em- 

55  bodied. 
In  the  illustrated  embodiments,  the  switch  valves 

98,  120  are  connected  to  the  low-pressure  passage 
92  for  applying  the  lubrication  pressure  Potothe  sec- 
ond  or  first  fluid  chamber  78,  76  when  the  valves  98, 
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1  20  are  placed  in  the  low-pressure  position.  However, 
the  switch  valves  98,  120  may  be  connected  to  a  drain 
line  open  to  the  atmosphere  so  that  the  fluid  chamber 
78,  76  communicates  with  the  atmosphere  when  the 
valves  are  placed  in  the  low-pressure  position. 

Although  the  input  torque  of  the  CVT  16  is  detect- 
ed  based  on  the  speed  ratio  et  of  the  torque  converter 
1  2  or  the  reaction  force  of  the  stator  30  in  the  illustrat- 
ed  embodiments,  it  is  possible  that  an  increase  in  the 
input  torque  of  the  CVT  16  which  occurs  for  a  reason 
other  than  the  torque  amplification  by  the  torque  con- 
verter  1  2  is  also  detected  based  on  suitable  variables 
or  parameters  such  as  the  currently  established  gear 
ratio  of  the  reversing  device  14  where  the  device  14 
has  two  or  more  forward  drive  positions,  and  the  cur- 
rently  selected  position  of  a  selector  switch  for  select- 
ing  a  powerful  driving  mode  of  the  vehicle  in  which  a 
specific  relationship  is  used  to  determine  the  desired 
speed  Nin*  of  the  in  put  shaft  32  of  the  CVT  16  for  con- 
trolling  the  speed  ratio  ec  of  the  CVT  16. 

Further,  the  line  pressure  Pt  may  be  applied  to 
the  second  fluid  chamber  78  only  while  the  detected 
throttle  opening  angle  9  is  relatively  large.  In  essence, 
the  thrust  of  the  output  side  hydraulic  cylinder  46  is 
increased  to  increase  the  pressure  of  engagement  of 
the  belt  40  with  the  pulleys  36,  38  by  applying  the 
controlled  line  pressure  Pt  also  to  the  second  fluid 
chamber  78  when  the  input  torque  received  by  the  in- 
put  shaft  32  of  the  CVT  16  is  relatively  high. 

In  the  first  embodiment  of  Fig.  1,  the  line  pressure 
Pt  is  always  applied  to  the  first  fluid  chamber  76,  and 
the  line  pressure  Pt  or  the  comparatively  low  lubrica- 
tion  pressure  Po  is  selectively  applied  to  the  second 
fluid  chamber  78  by  switching  the  switch  valve  98  be- 
tween  the  high-pressure  and  low-pressure  positions. 
However,  it  is  possible  that  the  line  pressure  Pt  is  al- 
ways  applied  to  the  second  fluid  chamber  78,  while 
the  switch  valve  98  is  used  for  selectively  applying  the 
line  pressure  Pt  or  lubrication  pressure  Po  to  the  first 
fluid  chamber  76. 

While  the  illustrated  embodiments  of  the  hydraul- 
ic  control  apparatus  are  applied  to  the  belt-and-pulley 
type  continuously  variable  transmission  16,  the  prin- 
ciple  of  the  invention  may  be  equally  applicable  to  a 
traction  type  continuously  variable  transmission  as 
disclosed  in  Publication  No.  63-29142  of  examined 
Japanese  Patent  Application,  wherein  input  and  out- 
put  cone  members  coaxially  disposed  in  mutually  fac- 
ing  relation  with  each  other  are  connected  by  rollers 
interposed  therebetween  as  a  power  transmitting 
member.  Each  roller  has  an  axis  of  rotation  which  is 
pivotable  in  a  plane  which  includes  the  axis  of  rotation 
of  the  cone  members.  In  this  case,  the  area  of  the 
pressure-receiving  surface  of  a  hydraulic  actuator  for 
controlling  the  pressure  of  engagement  of  the  rollers 
with  the  cone  members  is  changed  in  the  same  man- 
ner  as  described  above  with  respect  to  the  CVT  16, 
for  changing  the  power  transmitting  capacity  of  the 

traction  type  CVT. 

5  Claims 

1.  An  apparatus  for  controlling  a  hydraulically  oper- 
ated  continuously  variable  transmission  (16)  for  a 
motor  vehicle,  which  has  an  input  member  (36), 

10  an  output  member  (38)  and  a  power  transmitting 
member  (40)  connecting  the  input  and  output 
members  to  effect  power  transmission  there- 
between,  and  whose  power  transmitting  capacity 
changes  with  a  pressure  of  engagement  of  said 

15  power  transmitting  member  (40)  with  said  input 
and  output  members  (36,38),  comprising  a  hy- 
draulic  actuator  (46)  having  at  least  two  pressure- 
receiving  surfaces  for  receiving  a  controlled  pres- 
sure  (P1)  for  controlling  said  pressure  of  engage- 

20  ment  of  said  power  transmitting  member  (40); 
characterized  by 
torque  detecting  means  (108,110,122)  for 

detecting  an  input  torque  received  by  said  input 
member  (36)  of  said  continuously  variable  trans- 

25  mission  (16);  and, 
control  means  including  a  control  device 

(106)  and  valve  means  (98,120,144-148,152), 
said  control  means  being  responsive  to  said  tor- 
que  detecting  means  (108,110,122),  for  changing 

30  in  said  actuator  (46)  the  total  area  of  the  pres- 
sure-receiving  surfaces  receiving  said  controlled 
pressure  (P1)  to  thereby  change  said  pressure  of 
engagement  of  said  power  transmitting  member 
(40),  with  said  input  torque  detected  by  said  tor- 

35  que  detecting  means. 

2.  An  apparatus  according  to  Claim  1  ,  wherein  said 
continuously  variable  transmission  (16)  receives 
power  from  an  engine  (10)  through  a  torque  con- 

40  verter  (12),  and  said  torque  detecting  means  in- 
cludes  means  (108,110)  for  detecting  a  ratio  of  an 
output  speed  of  said  torque  converter  (12)  to  an 
input  speed  of  the  torque  converter,  said  torque 
detecting  means  effecting  a  determination, 

45  based  on  said  ratio,  as  to  whether  an  output  tor- 
que  of  said  torque  converter  (12)  transmitted  to 
said  transmission  is  larger  than  an  input  torque  of 
said  torque  converter,  said  control  means  chang- 
ing  said  total  area  of  the  pressure-receiving  sur- 

50  face  of  said  hydraulic  actuator  (46),  based  on  said 
determination. 

3.  An  apparatus  according  to  claim  1,  wherein  said 
continuously  variable  transmission  (16)  receives 

55  power  from  an  engine  (1  0)  through  a  torque  con- 
verter  (12)  having  a  stator  (30),  and  said  torque 
detecting  means  includes  means  (122)  for  detect- 
ing  a  reaction  force  of  said  stator,  and  detects 
said  input  torque  of  said  continuously  variable 
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transmission  based  on  said  reaction  force. 

4.  An  apparatus  according  to  any  one  of  claims  1  -3, 
wherein  said  continuously  variable  transmission 
(16)  includes  a  pair  of  pulleys  (36,38)  as  said  in- 
put  and  output  members,  a  pair  of  hydraulic  cylin- 
ders  (42,46)  for  changing  effective  diameters  of 
said  pair  of  pulleys,  respectively,  and  a  transmis- 
sion  belt  (40)  as  said  power  transmitting  member 
connecting  said  pair  of  pulleys,  one  of  said  pair  of 
hydraulic  cylinders  (46)  which  corresponds  to 
said  output  member  serving  as  said  hydraulic  ac- 
tuator,  and  having  a  first  and  a  second  fluid  cham- 
ber  (76,78)  each  of  which  has  a  pressure-receiv- 
ing  surface  receiving  said  controlled  pressure  for 
producing  a  thrust  in  a  direction  so  as  to  increase 
the  pressure  of  engagement  of  said  belt  with  said 
pulleys. 

5.  An  apparatus  according  to  claim  4,  wherein  said 
continuously  variable  transmission  receives  pow- 
er  from  an  engine  (10)  having  a  throttle  valve,  the 
apparatus  further  comprising  a  pressure  regulat- 
ing  valve  (48)  for  regulating  a  line  pressure  (Pt) 
so  as  to  establish  an  optimum  value  of  said  pres- 
sure  of  engagement  of  said  belt  (40),  based  on  a 
speed  changing  ratio  of  the  transmission  and  an 
angle  of  opening  of  said  throttle  valve,  and  means 
(98)  for  lowering  said  line  pressure  to  a  reduced 
pressure  (Po), 

and  wherein  said  control  means  includes 
means  for  comparing  said  input  torque  of  said 
continuously  variable  transmission  detected  by 
said  torque  detecting  means  with  a  predeter- 
mined  reference  value,  said  control  means  apply- 
ing  said  line  pressure  (Pt)  and  said  reduced  pres- 
sure  (Po)  to  said  first  and  second  fluid  chambers 
(76,78),  respectively,  when  the  detected  input 
torque  of  the  transmission  is  smaller  than  said 
reference  value,  said  control  means  applying  to 
said  second  fluid  chamber  (78)  said  line  pressure 
(Pt)  in  place  of  said  reduced  pressure  (Po)  when 
said  detected  input  torque  exceeds  said  refer- 
ence  value. 

6.  An  apparatus  according  to  claim  4,  wherein  said 
continuously  variable  transmission  receives  pow- 
er  from  an  engine  (10)  having  a  throttle  valve,  an 
area  of  the  pressure-receiving  surface  (A1)  of 
said  first  fluid  chamber  (76)  being  smaller  than 
that  (A2)  of  said  second  fluid  chamber  (78),  the 
apparatus  further  comprising  a  pressure  regulat- 
ing  valve  (48)  for  regulating  a  line  pressure  Pt  so 
as  to  establish  an  optimum  value  of  said  pressure 
of  engagement  of  said  belt,  based  on  a  speed 
changing  ratio  of  the  transmission  and  an  angle 
of  opening  of  said  throttle  valve,  and  means 
(98,120)  for  lowering  said  line  pressure  to  a  re- 

duced  pressure  (Po), 
and  wherein  said  control  means  compares 

said  input  torque  of  said  transmission  detected  by 
5  said  torque  detecting  means  (122)  with  a  prede- 

termined  first  reference  value  (p2)  and  a  prede- 
termined  second  reference  value  (pi)  higher 
than  said  first  reference  value,  said  control 
means  applying  said  line  pressure  (Pt)  and  said 

10  reduced  pressure  (Po)  to  said  first  and  second 
fluid  chambers  (76,78),  respectively,  when  the 
detected  input  torque  of  said  transmission  is 
smaller  than  said  first  reference  value  (p2),  said 
control  means  applying  said  reduced  pressure 

15  (Po)  and  said  line  pressure  (Pt)  to  said  first  and 
second  fluid  chambers  (76,78),  respectively, 
when  said  detected  input  torque  is  between  said 
first  and  second  reference  values  (p2,  Pi),  said 
control  means  applying  said  line  pressure  (Pt  )  to 

20  both  of  said  first  and  second  fluid  chambers 
(76,78),  when  said  detected  input  torque  is  higher 
than  said  second  reference  value  (p^. 

7.  An  apparatus  according  to  claim  4,  wherein  said 
25  continuously  variable  transmission  receives  pow- 

erfrom  an  engine  (1  0)  having  a  throttle  valve,  the 
apparatus  further  comprising  a  pressure  regulat- 
ing  valve  (48)  for  regulating  a  line  pressure  (Pt) 
so  as  to  establish  an  optimum  value  of  said  pres- 

30  sure  of  engagement  of  said  belt,  based  on  a 
speed  changing  ratio  of  the  transmission  and  an 
angle  of  opening  of  said  throttle  valve,  means 
(150)  for  lowering  said  line  pressure  to  a  first  re- 
duced  pressure  (Pm),  and  means  for  lowering 

35  said  line  pressure  to  a  second  reduced  pressure 
(Po)  lower  than  said  first  reduced  pressure, 

and  wherein  said  control  means  compares 
said  input  torque  of  said  transmission  detected  by 
said  torque  detecting  means  with  a  predeter- 

40  mined  reference  value,  said  control  means  apply- 
ing  said  line  pressure  (Pt  )  and  said  first  reduced 
pressure  (Pm)  to  said  first  and  second  fluid 
chambers  (76,78),  respectively,  when  the  detect- 
ed  input  torque  of  said  transmission  is  smaller 

45  than  said  predetermined  reference  value,  said 
control  means  applying  said  line  pressure  (Pt) 
and  said  second  reduced  pressure  (Po)  to  said 
first  and  second  fluid  chambers  (76,78),  respec- 
tively,  when  said  detected  input  torque  is  higher 

so  than  said  reference  value. 

8.  An  apparatus  according  to  any  one  of  claims  1-3, 
wherein  said  continuously  variable  transmission 
(16)  includes  a  pair  of  pulleys  (36,38)  as  said  in- 

55  put  and  output  members,  a  pair  of  hydraulic  cylin- 
ders  for  changing  effective  diameters  of  said  pair 
of  pulleys,  respectively,  and  a  transmission  belt 
(40)  as  said  power  transmitting  member  connect- 
ing  said  pair  of  pulleys,  one  (46)  of  said  pair  of  hy- 

11 
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draulic  cylinders  which  corresponds  to  said  out- 
put  member  serving  as  said  hydraulic  actuator, 
and  having  a  first,  a  second  and  a  third  fluid 
chamber  (138,140,142)  each  of  which  has  a  pres- 
sure-receiving  surface  receiving  said  controlled 
pressure  (Pf  )  for  producing  a  thrust  in  a  direction 
so  as  to  increase  the  pressure  of  engagement  of 
said  belt  with  one  of  said  pulleys. 

9.  An  apparatus  according  to  claim  8,  wherein  said 
continuously  variable  transmission  receives  pow- 
er  from  an  engine  (10)  having  a  throttle  valve,  the 
apparatus  further  comprising  a  pressure  regulat- 
ing  valve  (48)  for  regulating  a  line  pressure  (Pf) 
so  as  to  establish  an  optimum  value  of  said  pres- 
sure  of  engagement  of  said  belt,  based  on  a 
speed  changing  ratio  of  the  transmission  and  an 
angle  of  opening  of  said  throttle  valve,  and  means 
(144,146,148)  for  lowering  said  line  pressure  to  a 
reduced  pressure  (Po), 

and  wherein  said  control  means  compares 
said  input  torque  of  said  transmission  detected  by 
said  torque  detecting  means  with  a  predeter- 
mined  first  reference  value  (p2)  and  a  predeter- 
mined  second  reference  (p  ̂ value  higher  than 
said  first  reference  value,  said  control  means  ap- 
plying  said  line  pressure  (Pf)  to  said  first  fluid 
chamber  (138)  and  applying  said  reduced  pres- 
sure  (Po)  to  said  second  and  third  fluid  chambers 
(140,142),  when  the  detected  input  torque  of  said 
transmission  is  smaller  than  said  first  reference 
value  (p2),  said  control  means  applying  said  line 
pressure  (Pf  )  to  said  first  and  second  fluid  cham- 
bers  (138,140)  and  applying  said  reduced  pres- 
sure  (Po)  to  said  third  fluid  chamber  (142),  when 
said  detected  input  torque  is  between  said  first 
and  second  reference  values  (p2,Pi),  said  control 
means  applying  said  line  pressure  (Pf)  to  all  of 
said  first,  second  and  third  fluid  chambers 
(138,140,142),  when  said  detected  input  torque  is 
higher  than  said  second  reference  value  (p^. 

Patentanspruche 

1.  Vorrichtung  zum  Steuern  eines  hydraulisch  beta- 
tigten  stufenlos  einstellbaren  Getriebes  (16)  fur 
ein  Motorfahrzeug,  das  ein  Eingangselement 
(36),  ein  Ausgangselement  (38)  und  ein  Lei- 
stungsubertragungselement  (40),  das  das  Ein- 
gangselement  und  das  Ausgangselement  mitein- 
anderverbindet  und  hierzwischen  Leistung  uber- 
tragt,  besitzt  und  dessen  Leistungsubertra- 
gungsvermogen  sich  mit  dem  Eingriffsdruck  des 
Leistungsubertragungselement.es  (40)  in  bezug 
auf  das  Eingangs-  und  Ausgangselement  (36,  38) 
andert,  mit  einer  hydraulischen  Betatigungsein- 
heit  (46),  die  mindestens  zwei  Druckaufnahme- 

flachen  zur  Aufnahme  eines  gesteuerten  Drucks 
(P1)  zum  Steuern  des  Eingriffsdrucks  des  Lei- 
stungsubertragungselement.es  (40)  aufweist, 

5  gekennzeichnet  durch 
Drehmomenterfassungseinrichtungen  (108,  110, 
122)  zum  Erfassen  des  von  dem  Eingangsele- 
ment  (36)  des  stufenlos  einstellbaren  Getriebes 
(16)  empfangenen  Eingangsdrehmomentes;  und 

10  Steuereinrichtungen,  die  eine  Steuervorrichtung 
(106)  aufweisen,  und  Ventileinrichtungen  (98, 
120,  144-148,  152),  wobei  die  Steuereinrichtun- 
gen  in  Abhangigkeit  von  den  Drehmomenterfas- 
sungseinrichtungen  (108,  110,  122)  in  der  Betati- 

15  gungseinheit  (46)  den  Gesamtbereich  der  Druck- 
aufnahmeflachen,  die  den  gesteuerten  Druck 
(P1)  empfangen,  verandern,  urn  auf  diese  Weise 
den  Eingriffsdruck  des  Leistungsubertragungs- 
elementes  (40)  in  Abhangigkeit  von  dem  von  den 

20  Drehmomenterfassungseinrichtungen  erfaliten 
Eingangsdrehmoment  zu  verandern. 

2.  Vorrichtung  nach  Anspruch  1  ,  bei  der  das  stufen- 
los  einstellbare  Getriebe  (16)  Leistung  von  einem 

25  Motor  (10)  uber  einen  Drehmomentwandler  (12) 
empfangt  und  die  Drehmomenterfassungsein- 
richtungen  Einrichtungen  (108,  110)  zum  Erfas- 
sen  des  Verhaltnisses  zwischen  der  Ausgangs- 
drehzahl  des  Drehmomentwandlers  (12)  und  der 

30  Eingangsdrehzahl  des  Drehmomentwandlers 
aufweisen  und  auf  der  Basis  dieses  Verhaltnis- 
ses  ermitteln,  ob  das  auf  das  Getriebe  ubertrage- 
ne  Ausgangsdrehmoment  des  Drehmoment- 
wandlers  (12)  grolier  ist  als  das  Eingangsdreh- 

35  moment  des  Drehmomentwandlers,  und  wobei 
die  Steuereinrichtungen  den  Gesamtbereich  der 
Druckaufnahmeflache  der  hydraulischen  Betati- 
gungseinheit  (46)  auf  der  Basis  dieser  Ermittlung 
verandern. 

40 
3.  Vorrichtung  nach  Anspruch  1  ,  bei  der  das  stufen- 

los  einstellbare  Getriebe  (16)  Leistung  von  einem 
Motor  (10)  uber  einen  Drehmomentwandler  (12), 
der  einen  Stator  (30)  besitzt,  empfangt  und  bei 

45  der  die  Drehmomenterfassungseinrichtungen 
Einrichtungen  (122)  zum  Erfassen  einer  Reakti- 
onskraft  des  Stators  umfassen  und  das  Ein- 
gangsdrehmoment  des  stufenlos  einstellbaren 
Getriebes  auf  der  Basis  dieser  Reaktionskraft  er- 

50  fassen. 

4.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
bei  der  das  stufenlos  einstellbare  Getriebe  (16) 
ein  Paar  von  Riemenscheiben  (36,  38)  als  Ein- 

55  gangs-  und  Ausgangselement,  ein  Paar  von  Hy- 
draulikzylindern  (42,  46)  zum  Andern  der  wirksa- 
men  Durchmesser  des  Riemenscheibenpaares 
und  einen  Transmissionsriemen  (40)  als  Lei- 
stungsubertragungselement,  das  die  Riemen- 

12 
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scheiben  miteinander  verbindet,  aufweist,  wobei 
einer  aus  dem  Paar  der  Hydraulikzylinder  (46), 
der  dem  Ausgangselement  entspricht,  als  hy- 
draulische  Betatigungseinheit  wirkt  und  eine  er-  5 
ste  und  zweite  Stromungsmittelkammer  (76,  78) 
besitzt,  von  denen  jede  eine  Druckaufnahmefla- 
che  aufweist,  die  den  gesteuerten  Druck  zur  Er- 
zeugung  eines  Axialdrucks  in  einer  Richtung  zur 
Erhohung  des  Eingriffsdrucks  des  Riemens  in  10 
bezug  auf  die  Riemenscheiben  aufnimmt. 

5.  Vorrichtung  nach  Anspruch  4,  bei  der  das  stufen- 
los  einstellbare  Getriebe  Leistung  von  einem  eine 
Drosselklappe  aufweisenden  Motor  (10)  emp-  15 
fangt,  wobei  die  Vorrichtung  des  weiteren  ein 
Druckregelventil  (48)  zum  Regeln  eines  Lei- 
tungsdrucks  (PI)  aufweist,  urn  einen  Optimalwert 
des  Eingriffsdrucks  des  Riemens  (40)  auf  der  Ba- 
sis  eines  Drehzahlveranderungsverhaltnisses  20 
des  Getriebes  und  eines  Offnungswinkels  der 
Drosselklappe  zu  erzeugen,  und  Einrichtungen 
(98)  zum  Absenken  des  Leitungsdrucks  auf  einen 
reduzierten  Druck  (Po),  und  wobei  die  Steuerein- 
richtungen  Einrichtungen  zum  Vergleichen  des  25 
Eingangsdrehmomentes  des  stufenlos  einstell- 
baren  Getriebes,  das  von  den  Drehmomenterfas- 
sungseinrichtungen  erfalit  wurde,  mit  einem  vor- 
gegebenen  Bezugswert  aufweisen  und  den  Lei- 
tungsdruck  (PI)  sowie  den  reduzierten  Druck  30 
(Po)  an  die  erste  und  zweite  Stromungsmittel- 
kammer  (76,  78)  legen,  wenn  das  erfalite  Ein- 
gangsdrehmoment  des  Getriebes  kleiner  ist  als 
der  Bezugswert,  sowie  den  Leitungsdruck  (PI) 
anstelle  des  reduzierten  Drucks  (Po)  an  die  zwei-  35 
te  Stromungsmittelkamer  (78)  legen,  wenn  das 
erfalite  Eingangsdrehmoment  den  Bezugswert 
ubersteigt. 

6.  Vorrichtung  nach  Anspruch  4,  bei  der  das  stufen-  40 
los  einstellbare  Getriebe  von  einem  mit  einer 
Drosselklappe  versehenen  Motor  (10)  Leistung 
empfangt,  wobei  ein  Bereich  der  Druckaufnah- 
meflache  (A1)  der  ersten  Stromungsmittelkam- 
mer  (76)  kleiner  ist  als  der  (A2)  der  zweiten  Stro-  45 
mungsmittelkammer  (78),  die  Vorrichtung  des 
weiteren  ein  Druckregelventil  (48)  zum  Regeln 
des  Leitungsdrucks  (PI)  aufweist,  urn  einen  opti- 
malen  Wert  des  Eingriffsdrucks  des  Riemens  auf 
der  Basis  eines  Drehzahlanderungsverhaltnis-  50 
ses  des  Getriebes  und  eines  Offnungswinkels 
der  Drosselklappe  zu  erzeugen,  und  Einrichtun- 
gen  (98,  120)  zum  Absenken  des  Leitungsdrucks 
auf  einen  reduzierten  Druck  (Po)  vorgesehen 
sind  und  wobei  die  Steuereinrichtungen  das  Ein-  55 
gangsdrehmoment  des  Getriebes,  das  von  den 
Drehmomenterfassungseinrichtungen  (122)  er- 
falit  worden  ist,  mit  einem  vorgegebenen  ersten 
Bezugswert  (  p2)  und  einem  vorgegebenen  zwei- 

ten  Bezugswert  (pi),  der  hoher  ist  als  der  erste 
Bezugswert,  vergleichen  und  den  Leitungsdruck 
(PI)  und  den  reduzierten  Druck  (Po)  an  die  erste 
und  zweite  Stromungsmittelkammer  (76,  78)  le- 
gen,  wenn  das  erfalite  Eingangsdrehmoment 
des  Getriebes  kleiner  ist  als  dererste  Bezugswert 
(  pi),  den  reduzierten  Druck  (Po)  und  den  Lei- 
tungsdruck  (PI)  an  die  erste  und  zweite  Stro- 
mungsmittelkammer  (76,  78)  legen,  wenn  das  er- 
falite  Eingangsdrehmoment  zwischen  dem  er- 
sten  und  zweiten  Bezugswert  (p2,  pi)  liegt,  und 
den  Leitungsdruck  (PI)  sowohl  an  die  erste  als 
auch  an  die  zweite  Stromungsmittelkammer  (76, 
78)  legen,  wenn  das  erfalite  Eingangsdrehmo- 
ment  hoher  ist  als  der  zweite  Bezugswert  (pi). 

7.  Vorrichtung  nach  Anspruch  4,  bei  der  das  stufen- 
los  einstellbare  Getriebe  Leistung  von  einem  mit 
einer  Drosselklappe  versehenen  Motor  (1  0)  emp- 
fangt,  wobei  die  Vorrichtung  des  weiteren  ein 
Druckregelventil  (48)  zum  Regeln  des  Leitungs- 
drucks  (PI)  zur  Erzeugung  eines  optimalen  Wer- 
tes  des  Eingriffsdrucks  des  Riemens  auf  der  Ba- 
sis  eines  Drehzahlanderungsverhaltnisses  des 
Getriebes  und  eines  Offnungswinkels  der  Dros- 
selklappe,  Einrichtungen  (150)  zum  Absenken 
des  Leitungsdrucks  auf  einen  ersten  reduzierten 
Druck  (Pm)  und  Einrichtungen  zum  Absenken 
des  Leitungsdrucks  auf  einen  zweiten  reduzier- 
ten  Druck  (Po),  der  geringer  ist  als  der  erste  re- 
duzierte  Druck,  aufweist, 
und  wobei  die  Steuereinrichtungen  das  Ein- 
gangsdrehmoment  des  Getriebes,  das  von  den 
Drehmomenterfassungseinrichtungen  erfalit 
worden  ist,  mit  einem  vorgegebenen  Bezugswert 
vergleichen  und  den  Leitungsdruck  (PI)  und  den 
ersten  reduzierten  Druck  (Pm)  an  die  erste  und 
zweite  Stromungsmittelkammer  (76,  78)  legen, 
wenn  das  erfalite  Eingangsdrehmoment  des  Ge- 
triebes  geringer  ist  als  der  vorgegebene  Bezugs- 
wert,  und  den  Leitungsdruck  (PI)  sowie  den  zwei- 
ten  reduzierten  Druck  (Po)  an  die  erste  und  zwei- 
te  Stromungsmittelkammer  (76,  78)  legen,  wenn 
das  erfalite  Eingangsdrehmoment  hoher  ist  als 
der  Bezugswert. 

8.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
bei  der  das  stufenlos  einstellbare  Getriebe  (16) 
ein  Paar  von  Riemenscheiben  (36,  38)  als  Ein- 
gangs-  und  Ausgangselement,  ein  Paar  von  Hy- 
draulikzylindern  zum  Verandern  der  wirksamen 
Durchmesser  des  Riemenscheibenpaares  und 
einen  Transmissionsriemen  (40)  als  Leistungs- 
ubertragungselement,  das  das  Riemenscheiben- 
paar  verbindet,  umfalit,  wobei  einer  (46)  aus  dem 
Paar  von  Hydraulikzylindern,  der  dem  Ausgangs- 
element  entspricht,  als  hydraulische  Betatigungs- 
einheit  wirkt  und  eine  erste,  zweite  und  dritte 
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Stromungsmittelkammer  (138,  140,  142)  auf- 
weist,  von  denen  jede  eine  Druckaufnahmefla- 
che  besitzt,  die  den  gesteuerten  Druck  (PI)  zur 
Erzeugung  eines  Axialdrucks  in  einer  Richtung  5 
zum  Erhohen  des  Eingriffsdrucks  des  Riemens 
in  bezug  auf  eine  der  Riemenscheiben  aufnimmt. 

9.  Vorrichtung  nach  Anspruch  8,  bei  der  das  stufen- 
los  einstellbare  Getriebe  Leistung  von  einem  mit  10 
einer  Drosselklappe  versehenen  Motor  (16)  emp- 
fangt,  wobei  die  Vorrichtung  des  weiteren  ein 
Druckregelventil  (48)  zum  Regeln  des  Leitungs- 
drucks  (PI)  zur  Erzeugung  eines  optimalen  Wer- 
tes  des  Eingriffsdrucks  des  Riemens  auf  der  Ba-  15 
sis  des  Drehzahlanderungsverhaltnisses  des 
Getriebes  und  des  Offnungswinkels  der  Drossel- 
klappe  und  Einrichtungen  (144,  146,  148)  zum 
Absenken  des  Leitungsdrucks  auf  einen  redu- 
zierten  Druck  (Po)  aufweist,  und  wobei  die  Steu-  20 
ereinrichtungen  das  von  den  Drehmomenterfas- 
sungseinrichtungen  erfalite  Eingangsdrehmo- 
ment  des  Getriebes  mit  einem  vorgegebenen  er- 
sten  Bezugswert  (p2)  und  einem  vorgegebenen 
zweiten  Bezugswert  (p ,̂  der  hoher  ist  als  der  er-  25 
ste  Bezugswert,  vergleichen  und  den  Leitungs- 
druck  (PI)  an  die  erste  Stromungsmittelkammer 
(138)  sowie  den  reduzierten  Druck  (Po)  an  die 
zweite  und  dritte  Stromungsmittelkammer  (140, 
142)  legen,  wenn  das  erfalite  Eingangsdrehmo-  30 
ment  des  Getriebes  kleiner  ist  als  der  erste  Be- 
zugswert  (  p2),  sowie  den  Leitungsdruck  (PI)  an 
die  erste  und  zweite  Stromungsmittelkammer 
(138,  140)  und  den  reduzierten  Druck  (Po)  an  die 
dritte  Stromungsmittelkammer  (142)  legen,  wenn  35 
das  erfalite  Eingangsdrehmoment  zwischen  dem 
ersten  und  zwei  ten  Bezugswert  (  p2,  p  ̂ liegt  und 
den  Leitungsdruck  (PI)  an  die  erste,  zweite  und 
dritte  Stromungsmittelkammer  (138,  140,  142)  le- 
gen,  wenn  das  erfalite  Eingangsdrehmoment  ho-  40 
her  ist  als  der  zweite  Bezugswert  (p^. 

pression  regulee  (P1)  de  maniere  a  commander 
ladite  pression  d'engagement  dudit  organe  de 
transmission  de  puissance  (40); 

caracterise  par 
des  moyens  de  detection  de  couple  (108, 

110,  112)  pour  detecter  le  couple  d'entree  recu 
par  ledit  organe  d'entree  (36)  de  ladite  transmis- 
sion  a  variation  continue  (16);  et, 

des  moyens  de  commande  comprenant  un 
organe  de  commande  1  06)  et  des  moyens  en  for- 
me  de  valve  (98,  120,  144,  148,  152),  lesdits 
moyens  de  commande  reagissant  auxdits 
moyens  de  detection  de  couple  (108,  110,  122) 
pourfaire  varier,  dans  ledit  dispositif  d'actionne- 
ment  (46),  la  surface  totale  des  surfaces  de  re- 
ception  de  pression  recevant  ladite  pression 
controlee  regulee  (P1)  afin  de  modifier  ainsi  ladi- 
te  pression  d'engagement  dudit  organe  de  trans- 
mission  de  puissance  (40)  en  fonction  dudit  cou- 
ple  d'entree  detecte  par  lesdits  moyens  de  detec- 
tion  de  couple. 

2.  Un  dispositif  selon  la  revendication  1,  dans  lequel 
ladite  transmission  a  variation  continue  (16)  re- 
goit  la  puissance  d'un  moteur  (10),  par  I'interme- 
diaire  d'un  convertisseur  de  couple  (12),  et  les- 
dits  moyens  de  detection  de  couple  comprennent 
des  moyens  (108,  110)  pour  detecter  le  rapport 
de  la  vitesse  de  sortie  dudit  convertisseur  de  cou- 
ple  (12)  sur  la  vitesse  d'entree  du  convertisseur 
de  couple,  lesdits  moyens  de  detection  de  couple 
effectuant  une  determination,  basee  sur  ledit  rap- 
port,  de  maniere  a  determiner  si  le  couple  de  sor- 
tie  dudit  convertisseur  de  couple  (12)  transmis  a 
ladite  transmission  est  superieur  au  couple  d'en- 
tree  dudit  convertisseur  de  couple,  lesdits 
moyens  de  commande  faisant  varier  ladite  surfa- 
ce  totale  de  reception  de  pression  dudit  organe 
d'actionnement  hydraulique  (46)  a  partirde  ladite 
determination. 

Revendications 

1.  Un  dispositif  de  commande  d'une  transmission  a 
variation  continue  a  commande  hydraulique  (16) 
pour  un  vehicule  automobile,  comprenant  un  or- 
gane  d'entree  (36),  un  organe  de  sortie  (38)  et  un 
organe  de  transmission  de  puissance  (40)  reliant 
les  organes  d'entree  et  de  sortie  pour  assurer  une 
transmission  de  puissance  entre  les  deux,  etdont 
la  capacite  de  transmission  de  puissance  varie 
avec  la  pression  d'enga-  gement  ou  de  contact 
dudit  organe  de  transmission  de  puissance  (40) 
avec  lesdits  organes  d'entree  et  de  sortie  (36, 
38),  comprenant  un  organe  d'actionnement  hy- 
draulique  (46)  comportant  au  moins  deux  surfa- 
ces  de  reception  de  pression  pour  recevoir  une 

3.  Un  dispositif  selon  la  revendication  1,  dans  lequel 
ladite  transmission  a  variation  continue  (16)  re- 

45  goit  la  puissance  d'un  moteur  (10)  par  I'interme- 
diaire  d'un  convertisseur  de  couple  (12)  compre- 
nant  un  stator(30),  et  lesdits  moyens  de  detection 
de  couple  comprennent  des  moyens  (122)  pour 
detecter  la  force  de  reaction  dudit  stator,  et  detec- 

50  tent  ledit  couple  d'entree  de  ladite  transmission  a 
variation  continue  a  partir  de  ladite  force  de  reac- 
tion. 

4.  Un  dispositif  selon  I'une  quelconque  des  revendi- 
55  cations  1  a  3,  dans  lequel  ladite  transmission  a 

variation  continue  (16)  comprend  une  paire  de 
poulies  (36,  38)  formant  lesdits  organes  d'entree 
et  de  sortie,  une  paire  de  verins  hydrauliques  (42, 
46)  pourfaire  varier,  respectivement,  les  diame- 
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tres  efficaces  de  ladite  paire  de  poulies,  et  une 
courroie  de  transmission  (40)  utilisee  comme  le- 
dit  organe  de  transmission  de  puissance  reliant 
ladite  paire  de  poulies,  I'un  (46)  des  verins  de  la-  5 
dite  paire  de  verins  correspondant  audit  organe 
de  sortie  constituant  ledit  organe  d'actionnement 
hydraulique,  et  comprenant  une  premiere  et  une 
seconde  chambre  de  fluide  (76,  78),  dont  chacu- 
ne  comporte  une  surface  de  reception  de  pres-  10 
sion  recevant  ladite  pression  regulee  pour  produi- 
re  une  poussee  dans  une  direction,  de  maniere  a 
augmenter  la  pression  d'engagement  ou  de 
contact  de  ladite  courroie  sur  lesdites  poulies. 

15 
5.  Un  dispositif  selon  la  revendication  4,  dans  lequel 

ladite  transmission  a  variation  continue  recoit  la 
puissance  d'un  moteur  (10)  comportant  une  val- 
ve  papillon,  le  dispositif  comprenant  en  outre  une 
valve  de  regulation  de  pression  (48)  pour  reguler  20 
la  pression  de  service  (PI)  afin  d'etablir  une  va- 
leur  optimale  de  ladite  pression  de  contact  de  la- 
dite  courroie  (40)  en  se  basant  sur  le  rapport  de 
changement  de  vitesse  de  la  transmission  et  Tan- 
gle  d'ouverture  de  ladite  valve  papillon,  et  des  25 
moyens  (98)  pourabaisser  ladite  pression  de  ser- 
vice  a  une  pression  reduite  (Po), 

et  dans  lequel  lesdits  moyens  de  comman- 
de  comprennent  des  moyens  pour  comparer  ledit 
couple  d'entree  de  ladite  transmission  a  variation  30 
continue,  detecte  par  lesdits  moyens  de  detection 
de  couple,  a  une  valeurde  reference  predetermi- 
nee,  lesdits  moyens  de  commande  appliquant  la- 
dite  pression  du  circuit  (PI)  et  ladite  pression  re- 
duite  (Po)  respectivement  auxdites  premiere  et  35 
seconde  chambres  de  fluide  (76,  78),  lorsque  le 
couple  d'entree  detecte  de  la  transmission  est  in- 
ferieur  a  ladite  valeur  de  reference,  lesdits 
moyens  de  commande  appliquant  a  ladite  secon- 
de  chambre  de  fluide  (78)  ladite  pression  du  cir-  40 
cuit  (Pe)  a  la  place  de  ladite  pression  reduite  (Po) 
lorsque  ledit  couple  d'entree  detecte  depasse  la- 
dite  valeur  de  reference. 

6.  Un  dispositif  selon  la  revendication  4,  dans  lequel  45 
ladite  transmission  a  variation  continue  recoit  la 
puissance  d'un  moteur  (10)  muni  d'une  valve  pa- 
pillon,  une  surface  de  ladite  surface  de  reception 
de  pression  (A1)  de  ladite  premiere  chambre  de 
fluide  (76)  etant  inferieure  a  celle  de  la  surface  50 
(A2)  de  ladite  seconde  chambre  de  fluide  (78),  le 
dispositif  comprenant  en  outre  une  valve  de  regu- 
lation  de  pression  (48)  pour  reguler  la  pression  du 
circuit  (PI),  de  maniere  a  etablir  une  valeur  opti- 
male  de  ladite  pression  d'engagement  ou  de  55 
contact  de  ladite  courroie,  en  se  basant  sur  le 
rapport  de  changement  de  vitesse  de  la  transmis- 
sion  et  sur  Tangle  d'ouverture  de  ladite  valve  pa- 
pillon,  et  des  moyens  (98,  120)  pour  abaisser  la- 

dite  pression  de  service  a  une  pression  reduite 
(Po), 

et  dans  lequel  lesdits  moyens  de  comman- 
de  comparent  ledit  couple  d'entree  de  ladite 
transmission  detecte  par  lesdits  moyens  de  de- 
tectin  de  couple  (122)  a  une  premiere  valeur  de 
reference  predeterminee  (p2)  et  a  une  deuxieme 
valeurde  reference  predeterminee  (pi)superieu- 
re  a  ladite  premiere  valeur  de  reference,  lesdits 
moyens  de  commande  appliquant  ladite  pression 
de  service  (PL)  et  ladite  pression  reduite  (Po), 
respectivement,  auxdites  premiere  et  seconde 
chambres  de  fluide  (76,  78),  lorsque  le  couple 
d'entree  detecte  de  ladite  transmission  est  infe- 
rieur  a  ladite  premiere  valeur  de  reference  (p2), 
lesdits  moyens  de  commande  appliquant  ladite 
pression  reduite  (Po)  et  ladite  pression  de  service 
(PI),  respectivement,  auxdites  premiere  et  secon- 
de  chambres  de  fluide  (76,  78),  lorsque  ledit  cou- 
ple  d'entree  detecte  est  compris  entre  lesdites 
premiere  et  deuxieme  valeurs  de  reference  (p2, 
pi),  lesdits  moyens  de  commande  appliquant  la- 
dite  pression  de  service  (PI)  a  la  fois  sur  lesdites 
premiere  et  seconde  chambres  de  fluide  (76,  78) 
lorsque  ledit  couple  d'entree  detecte  est  supe- 
rieur  a  ladite  seconde  valeur  de  reference  (pi). 

7.  Un  dispositif  selon  la  revendication  4,  dans  lequel 
ladite  transmission  a  variation  continue  recoit  la 
puissance  d'un  moteur  (10)  muni  d'une  valve  pa- 
pillon,  le  dispositif  comprenant  en  outre  une  valve 
de  regulation  de  pression  (48)  pour  reguler  la 
pression  de  service  (PI)  de  maniere  a  etablir  une 
valeur  optimale  de  ladite  pression  d'engagement 
ou  de  contact  de  ladite  courroie,  basee  sur  le  rap- 
port  de  changement  de  vitesse  de  la  transmission 
et  un  angle  d'ouverture  de  ladite  valve  papillon, 
des  moyens  (150)  pour  abaisser  ladite  pression 
de  service  a  une  premiere  pression  reduite  (Pm), 
et  des  moyens  pour  abaisser  ladite  pression  de 
service  a  une  seconde  pression  reduite  (Po),  in- 
ferieure  a  ladite  premiere  pression  reduite, 

et  dans  lequel  lesdits  moyens  de  comman- 
de  comparent  ledit  couple  d'entree  de  ladite 
transmission  detecte  par  lesdits  moyens  de  de- 
tection  de  couple  a  une  valeur  de  reference  pre- 
determinee,  lesdits  moyens  de  cmmande  appli- 
quant  ladite  pression  de  service  (PI)  et  ladite  pre- 
miere  pression  reduite  (Pm),  respectivement, 
auxdites  premiere  et  seconde  chambres  de  fluide 
(76,  78)  lorsque  le  couple  d'entree  detecte  de  la- 
dite  transmission  est  inferieur  a  ladite  valeur  de 
reference  predeterminee,  lesdits  moyens  de 
commande  appliquant  ladite  pression  de  service 
(PI)  et  ladite  seconde  pression  reduite  (Po),  res- 
pectivement,  auxdites  premiere  et  seconde 
chambres  de  fluide  (76,  78)  lorsque  ledit  couple 
d'entree  detecte  est  superieur  a  ladite  valeur  de 

15 



29 EP  0  419  101  B1 30 

reference. 

Un  dispositif  selon  I'une  quelconque  des  revendi- 
cations  1  a  3,  dans  lequel  ladite  transmission  a 
variation  continue  (16)  comprend  une  paire  de 
poulies  (36,  38)  constituant  lesdits  organes  d'en- 
tree  etde  sortie,  une  paire  de  verins  hydrauliques 
pour  faire  varier,  respectivement,  les  diametres 
efficaces  de  ladite  paire  de  poulies,  et  une 
courroie  de  transmission  (40)  servant  d'organe 
de  transmission  de  puissance,  reliant  ladite  paire 
de  poulies,  I'un  (46)  de  ladite  paire  de  verins  hy- 
drauliques,  correspondant  audit  organe  de  sor- 
tie,  servant  d'organe  d'actionnement  hydrauli- 
ques  et  comprenant  une  premiere,  une  seconde 
et  une  troisieme  chambre  de  fluide  (138,  140, 
142),  chacune  d'elles  ayant  une  surface  de  re- 
ception  de  pression  recevant  ladite  pression  re- 
gulee  (Pe)  pour  produire  une  poussee  dans  une 
direction,  de  maniere  a  augmenter  la  pression 
d'engagement  ou  de  contact  de  ladite  courroie 
sur  I'une  desdites  poulies. 

(PI)  a  I'ensemble  desdites  premiere,  seconde  et 
troisiemes  chambres  de  fluide  (138,  140,  142) 
lorsque  ledit  couple  d'entree  detecte  est  supe- 
rieur  a  ladite  seconde  valeur  de  reference  (pi). 

10 

15 

20 

9.  Un  dispositif  selon  la  revendication  8,  dans  lequel  25 
ladite  transmission  a  variation  continue  recoit  la 
puissance  d'un  moteur  (10)  muni  d'une  valve  pa- 
pillon,  le  dispositif  comprenant  en  outre  une  valve 
de  regulation  de  pression  (48)  pour  reguler  la 
pression  de  service  (Pe),  de  maniere  a  etablir  une  30 
valeur  optimale  de  ladite  pression  d'engagement 
ou  de  contact  de  ladite  courroie,  basee  sur  le  rap- 
port  de  changement  de  vitesse  de  la  transmission 
et  sur  Tangle  d'ouverture  de  ladite  valve  papillon, 
et  des  moyens  (144,  146,  148)  pour  abaisser  la-  35 
dite  pression  de  service  a  une  pression  reduite 
(Po), 

et  dans  lequel  lesdits  moyens  de  comman- 
de  comparent  ledit  couple  d'entree  de  ladite 
transmission,  detecte  par  lesdits  moyens  de  de-  40 
tection  de  couple,  a  une  premiere  valeur  de  refe- 
rence  predetenninee  (p2)  et  a  une  seconde  va- 
leurde  reference  predeterminee  (pi),  superieure 
a  ladite  premiere  valeur  de  reference,  lesdits 
moyens  de  commande  appliquant  ladite  pression  45 
de  service  (PI)  a  ladite  premiere  chambre  de  flui- 
de  (138)  et  appliquant  ladite  presion  reduite  (Po) 
auxdites  seconde  et  troisieme  chambres  de  flui- 
de  (140,  142)  lorsque  le  couple  d'entree  detecte 
de  ladite  transmission  est  inferieur  a  ladite  pre-  so 
miere  valeurde  reference  (p2),  lesdits  moyens  de 
commande  appliquant  ladite  pression  du  circuit 
(PI)  auxdites  premiere  et  seconde  chambres  de 
fluide  (138,  140)  et  appliquant  ladite  pression  re- 
duite  (Po)  a  ladite  troisieme  chambre  de  fluide  55 
(142)  lorsque  ledit  couple  d'entree  detecte  est 
compris  entre  lesdites  premiere  et  seconde  va- 
leurs  de  reference  (p2,  pi),  lesdits  moyens  de 
commande  appliquant  ladite  pression  du  circuit 
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