
J  
~ "   '  Nil  II  II  II  Nil  INI  II  Nil  Ml  Ml 
European  Patent  Office 
_ „ . . .   4  ©  Publication  number:  0  3 1 3   2 7 5   B 1  
Office  europeen  des  brevets 

©  E U R O P E A N   PATENT  S P E C I F I C A T I O N  

©  Date  of  publication  of  patent  specification:  12.01.94  ©  Int.  CI.5:  F1  6H  61/46,  F16H  5 9 / 4 4  

©  Application  number:  88309625.7 

@  Date  of  filing:  14.10.88 

©  Method  of  controlling  speed  reduction  ratio  for  continuously  variable  speed  transmission. 

®  Priority:  19.10.87  JP  263056/87  ©  Proprietor:  HONDA  GIKEN  KOGYO  KABUSHIKI 
18.12.87  JP  320172/87  KAISHA 
18.12.87  JP  320173/87  1-go,  1-ban,  Mlnaml-Aoyama  2-chome 

Mlnato-ku  Tokyo  107(JP) 
@  Date  of  publication  of  application: 

26.04.89  Bulletin  89/17  @  Inventor:  Sasajlma,  Kojl  c/o  Kabushlkl  Kalsha 
Honda  Gljutsu 

©  Publication  of  the  grant  of  the  patent:  Kenkyusho,  4-1 
12.01.94  Bulletin  94/02  Chuo  1-chome 

Wako-shl  Saltama(JP) 
©  Designated  Contracting  States:  Inventor:  Yamaguchl,  Koujl  c/o  Kabushlkl 

DE  FR  GB  IT  Kalsha  Honda  Gljuts 
Kenkyusho,  4-1 

©  References  cited:  Chuo  1-chome 
EP-A-  207  231  Wako-shl  Saltama(JP) 
EP-A-  0  168  540 
EP-A-  0  217  221 
EP-A-  0  240  178  ©  Representative:  Davles,  Christopher  Robert  et 
DE-A-  3  439  542  al 

Frank  B.  Dehn  &  Co. 
Imperial  House 
15-19  Klngsway 
London  WC2B  6UZ  (GB) 

00 

m  

CM 
00 

oo 
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 

CL  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee 
LU  has  been  paid  (Art.  99(1)  European  patent  convention). 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.9/3.3.3) 



1 EP  0  313  275  B1 2 

Description 

The  present  invention  relates  to  a  method  of 
controlling  a  speed  reduction  ratio  for  a  vehicle 
having  a  continuously  variable  speed  transmission. 

A  controlling  method  of  the  speed  reduction 
ratio  for  a  vehicle  provided  with  a  continuously 
variable  speed  transmission,  wherein  a  reference 
engine  speed  is  predetermined  in  accordance  with 
engine  throttle  opening,  and  then  the  speed  reduc- 
tion  ratio  is  so  controlled  that  the  actual  engine 
speed  coincides  with  said  reference  engine  speed, 
is  known  in  the  generic  Japanese  Patent  laid-open 
publication  No.62(1987)-237164  (EP-A  240  178). 

A  control  system  for  an  infinitely  variable  trans- 
mission  is  disclosed  in  EP-A-0207231  ,  in  which  the 
transmission  ratio  is  determined  in  accordance  with 
a  number  of  factors,  including  whether  or  not  the 
brake  pedal  is  depressed. 

When  a  vehicle  equipped  with  such  a  continu- 
ously  variable  speed  transmission  is  decelerated 
by  closing  the  accelerator  opening  with  the  accel- 
erator  pedal  released,  the  reference  engine  speed 
corresponding  to  the  accelerator  opening  is  low, 
and  therefore  the  engine  brake  will  not  function  so 
effectively.  When  it  becomes  necessary  to  decel- 
erate  the  speed  of  the  vehicle  by  releasing  the 
accelerator  pedal  to  close  the  accelerator  opening 
and  by  applying  vehicle  brakes  simultaneously,  it  is 
desirable  to  make  use  of  the  engine  brake  function 
effectively  along  with  the  vehicle  brake  to  improve 
braking  characteristics.  However,  the  above-de- 
scribed  speed  reduction  ratio  control  may  not  be 
able  to  utilize  enough  engine  brake  . 

In  many  vehicles  equipped  with  a  continuously 
variable  speed  transmission,  a  shift  lever  is  in- 
stalled  whereby  a  vehicle  running  speed  is  con- 
trolled  by  positioning  it  to  either  the  "D"  or  "L" 
range.  Ordinarily,  in  the  "L"  range  is  set  a  higher 
reference  engine  speed  than  in  the  "D"  range,  and 
in  each  range  the  speed  reduction  ratio  is  so 
controlled  that  the  actual  engine  speed  coincides 
with  the  reference  speed. 

When  a  vehicle  is  being  decelerated  releasing 
the  accelerator  pedal  and  closing  the  accelerator 
opening  (which  corresponds  to  either  the  engine 
throttle  opening  or  the  accelerator  pedal  depres- 
sion)  to  almost  zero,  the  reference  engine  speed  is 
set  corresponding  to  match  the  closed  accelerator 
opening.  The  engine  brake  is  more  effective  during 
running  in  the  "L"  range  where  higher  reference 
engine  speed  is  set  than  during  running  in  the  "D" 
range  where  a  lower  reference  engine  speed  is  set. 

When  decelerating  a  vehicle  by  removing  a 
foot  from  the  accelerator  pedal  to  close  the  accel- 
erator  opening  to  almost  zero  and  by  applying  the 
vehicle  brakes  at  the  same  time,  it  is  preferable  to 
utilize  the  engine  brake  effectively,  as  mentioned 

previously,  in  combination  with  the  vehicle  brake  to 
shorten  a  brake  distance.  With  a  vehicle  running 
with  the  shift  lever  positioned  at  "D",  however,  the 
engine  brake  force  is  small  as  mentioned  above 

5  when  the  vehicle  is  decelerated  by  releasing  the 
accelerator  pedal,  and  consequently  the  effect  of 
the  engine  brake  will  not  be  effective  in  reducing 
the  brake  distance. 

It  is  conceivable  that,  when  a  need  arises  to 
io  apply  the  vehicle  brake  while  running  in  the  D- 

range,  the  shift  lever  may  be  shifted  to  the  L-range 
position  by  a  driver  to  obtain  a  greater  engine 
brake  force,  but  such  manual  shifting  often  results 
in  the  delayed  timing,  and  may  not  practically 

75  make  the  engine  brake  force  supplement  the  ve- 
hicle  brake  for  an  immediate  deceleration. 

As  a  ratio  control  method  of  the  continuously 
variable  speed  transmission  whereby  the  vehicle  is 
decelerated  by  taking  advantage  of  the  engine 

20  brake  function,  it  is  known  to  automatically  reduce 
the  speed  reduction  ratio  when  the  engine  brake 
functions.  Also,  known  is  a  method  whereby  the 
speed  reduction  ratio  is  so  changed  that  the  engine 
brake  potential  is  varied  in  relation  with  the  running 

25  speed  of  vehicle,  as  disclosed  in  the  Japanese 
Patent  Laid-open  Publication  No.60(1985)-95263, 

With  such  an  automatic  ratio  control  or  a  ve- 
hicle-speed-related  ratio  control,  the  engine  brake 
potential  is  determined  solely  by  the  running  state 

30  of  the  vehicle.  Consequently,  the  driver  may  obtain 
only  uniform  predetermined  amount  of  engine 
brake  force  when  decelerating  from  the  same 
speed  at  which  he  runs  the  vehicle,  being  irrespec- 
tive  of  the  driver's  desire  to  decelerate  the  vehicle 

35  by  utilizing  stronger  engine  brake  force.  His  only 
choice  for  further  deceleration  will  be  to  depress 
more  strongly  the  brake  pedal  to  increase  the 
effect  of  the  vehicle  brake.  Thus,  the  controlling 
method  of  the  engine  brake  force  by  means  of  a 

40  conventional  ratio  control  can  not  provide  any 
means  of  response  toward  the  desires  of  the  driver. 

The  object  of  the  present  invention  is  to  pro- 
vide  a  speed  reduction  ratio  control  method  where- 
by  a  driver,  by  releasing  an  accelerator  pedal  to 

45  reduce  an  accelerator  opening  to  zero  and  by 
simultaneously  applying  a  vehicle  brake,  may  ob- 
tain  sufficient  engine  brake  force. 

It  is  an  object  of  a  preferred  embodiment  to 
provide  a  ratio  control  method  whereby  a  vehicle 

50  running  in  a  "D"  range  may  obtain  greater  engine 
brake  force  when  vehicle  brakes  are  applied. 

It  is  an  object  of  the  further  embodiment  to 
provide  a  ratio  control  method  whereby  the  brake 
requirements  of  the  driver  are  judged  from  a  man- 

55  ner  in  which  the  driver  is  operating  the  vehicle 
brake,  and  the  engine  brake  force  is  variably  ad- 
justed  in  response  to  the  braking  demands  of  the 
driver. 
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As  a  means  to  attain  such  objects,  a  first  speed 
reduction  ratio  controlling  method  of  this  invention 
as  defined  by  the  features  of  claim  1  comprises  the 
steps  of  determining  a  running  reference  engine 
speed  (R-REF  engine  speed)  corresponding  to  an 
accelerator  opening  ,  and  controlling  the  speed 
reduction  ratio  so  that  an  actual  engine  speed 
coincides  with  said  R-REF  engine  speed  ; 

characterised  by 
substituting  said  R-REF  engine  speed  with  a 

determined  engine-brake  reference  engine  speed 
(EB-REF  engine  speed)  which  is  higher  than  said 
R-REF  engine  speed  corresponding  to  the  accel- 
erator  opening  when  the  accelerator  opening  is 
substantially  closed  and  a  vehicle  brake  is  applied 
simultaneously,  and  then 

controlling  the  speed  reduction  ratio  so  that  the 
actual  engine  speed  corresponds  substantially  to 
said  EB-REF  engine  speed  as  long  as  the  accel- 
erator  opening  remains  closed  and  the  vehicle 
brake  is  applied. 

When  the  two  ranges  "D"  and  "L"  are  pro- 
vided,  the  R-REF  engine  speed  comprises  a  D- 
range  R-REF  engine  speed  arranged  with  the  "D" 
range,  and  an  L-range  R-REF  engine  speed  which 
is  set  at  greater  speed  than  said  D-range  R-REF 
engine  speed.  In  this  case,  the  L-range  R-REF 
engine  speed  corresponding  to  an  accelerator 
opening  of  almost  zero  can  be  used  as  an  EB-REF 
engine  speed.  Therefore,  speed  reduction  ratio  is 
so  controlled  that  the  actual  engine  speed  co- 
incides  with  the  L-range  R-REF  engine  speed 
which  is  the  same  as  the  EB-REF  engine  speed, 
when  the  accelerator  opening  is  closed  to  almost 
zero  and  the  vehicle  brake  is  applied  while  running 
in  the  D-range. 

A  second  control  method  of  this  invention  as 
defined  by  the  features  of  claim  6  comprises  con- 
trolling  speed  reduction  ratio  continuously  based 
on  either  one  of  the  characteristic  following  modes; 

(A-1)  the  D-range  running  mode,  which  is  cho- 
sen  in  D-range  position  of  shift  lever  with  accel- 
erator  opening  being  opened,  wherein  speed 
reduction  ratio  is  so  controlled  that  actual  engine 
speed  coincides  with  the  D-range  R-REF  engine 
speed  corresponding  to  the  accelerator  opening; 
(A-2)  the  D-range  engine-brake  mode,  which  is 
chosen  in  D-range  position  of  the  shift  lever  with 
the  accelerator  opening  being  almost  closed, 
wherein  speed  reduction  ratio  is  so  controlled 
that  actual  engine  speed  coincides  with  the  D- 
range  EB-REF  engine  speed  which  is  higher 
than  the  D-range  R-REF  engine  speed; 
(B)  the  L-range  mode,  which  is  chosen  in  L- 
range  position  of  the  shift  lever,  wherein  the 
speed  reduction  ratio  is  so  controlled  that  actual 
engine  speed  coincides  with  the  L-range  refer- 
ence  engine  speed,  which  is  higher  than  the  D- 

range  R-REF  engine  speed  and  is  set  to  cor- 
respond  with  the  accelerator  opening; 

wherein,  when  the  shift  lever  is  positioned  in 
the  "D"  range  while  the  accelerator  opening  is 

5  reduced  to  almost  zero  and  the  vehicle  brake  is 
applied,  the  L-range  mode  will  be  selected  ir- 
respective  of  the  shift  position,  and  the  speed 
reduction  ratio  will  be  controlled  based  on  this 
mode. 

io  Furthermore,  the  L-range  mode  may  comprise, 
(B-1)  the  L-range  running  mode,  which  is  cho- 
sen  in  L-range  position  of  the  shift  lever  with  the 
accelerator  opening  being  opened,  wherein  the 
speed  reduction  ratio  is  so  controlled  that  actual 

is  engine  speed  coincides  with  the  L-range  R-REF 
engine  speed,  which  is  higher  than  the  D-range 
R-REF  engine  speed;  and 
(B-2)  the  L-range  engine-brake  mode,  which  is 
chosen  in  L-range  position  with  the  accelerator 

20  opening  being  almost  closed,  wherein  the  speed 
reduction  ratio  is  so  controlled  that  actual  engine 
speed  coincides  with  the  L-range  EB-REF  en- 
gine  speed,  which  is  higher  than  the  L-range  R- 
REF  engine  speed.  And  when  the  accelerator 

25  opening  is  closed  to  almost  zero  and  the  vehicle 
brake  is  applied  with  the  shift  lever  positioned  in 
"D"  range,  the  L-range  engine-brake  mode  may 
be  selected  and  the  speed  reduction  ratio  may 
be  controlled  based  on  this  mode. 

30  The  wording  "accelerator  opening"  used  in  the 
specification  and  claims  means  an  accelerator  ped- 
al  opening  operated  dependent  upon  the  driver's 
accelerating  or  decelerating  intention  or  an  engine 
throttle  valve  opening  responsive  to  the  operation 

35  of  accelerator  pedal.  The  accelerator  opening  is 
fully  closed  when  the  accelerator  pedal  is  com- 
pletely  released  and  fully  opened  when  it  is  com- 
pletely  depressed. 

Further  scope  of  applicability  of  the  present 
40  invention  will  become  apparent  from  the  detailed 

description  given  hereinafter.  However,  it  should  be 
understood  that  the  detailed  description  and  spe- 
cific  example,  while  indicating  preferred  embodi- 
ments  of  the  invention,  are  given  by  way  of  illustra- 

45  tion  only,  since  various  changes  and  modifications 
within  the  scope  of  the  invention  will  become  ap- 
parent  to  those  skilled  in  the  art  from  this  detailed 
description. 

FIG.  1  is  a  hydraulic  circuit  diagram  of  a  con- 
50  tinuously  variable  speed  transmission  whose  speed 

reduction  ratio  is  controlled  by  a  method  of  this 
invention. 

FIG.  2  is  a  sectional  view  of  a  first  and  second 
speed  reduction  servo  unit. 

55  FIG.  3  is  a  sectional  view  of  a  directional  con- 
trol  servo  unit. 

FIG.  4  and  6  are,  respectively,  flow-charts  ex- 
plaining  methods  of  a  first  and  a  second  embodi- 
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ment  of  this  invention. 
FIGS.  5  and  7  are  graphs  illustrating  control 

functions  of  the  continuously  variable  speed  reduc- 
tion  in  relation  with  engine  and  vehicle  speed. 

FIGS.  8  and  9  are  flow  charts  illustrating  a 
control  method  provided  by  way  of  explanation  of  a 
further  embodiment  of  the  present  invention. 

A  hydraulic  circuit  diagram  of  an  continuously 
variable  speed  transmission  with  a  direct  clutch 
unit  in  accordance  with  the  present  invention  is 
presented  in  Fig.  1  wherein  the  continuously  vari- 
able  speed  transmission  T  has  a  constant  displace- 
ment  swash  plate  type  axial  plunger  hydraulic 
pump  P  driven  by  an  engine  E  through  an  input 
shaft  1  and  a  variable  displacement  swash  plate 
type  axial  plunger  hydraulic  motor  M  which  drives 
wheels  W  through  a  directional  change  unit  20.  The 
pump  P  and  motor  M  are  connected  with  each 
other  by  means  of  two  hydraulic  lines  La  and  Lb 
composing  a  closed  hydraulic  circuit  wherein  the 
first  line  La  connects  the  pump  inlet  port  to  the 
motor  outlet  port  and  the  second  line  Lb  connects 
the  pump  outlet  port  to  the  motor  inlet  port. 

A  charge  pump  10  driven  by  the  engine  E  is 
connected  to  the  closed  circuit  through  a  charge 
hydraulic  line  Lh  having  a  check  valve  11  and 
through  a  third  hydraulic  line  Lc  having  a  pair  of 
check  valves  3  and  3.  Hydraulic  oil  pumped  up  by 
the  charge  pump  10  from  an  oil  sump  15  and 
regulated  its  pressure  by  a  charge  pressure  relief 
valve  12  is  supplied  to  the  one  of  the  two  hydraulic 
lines  La,  Lb  which  has  lower  pressure  through  the 
check  valves  3,  3.  A  fourth  hydraulic  line  Ld  having 
a  shuttle  valve  4  is  connected  to  the  closed  circuit. 
To  the  shuttle  valve  4  is  connected  a  fifth  and  a 
sixth  hydraulic  line  Le  and  Lf  which  respectively 
have  a  high  pressure  relief  valve  6  and  a  low 
pressure  relief  valve  7  with  outlets  to  the  oil  sump 
15.  The  shuttle  valve  4  is  a  2-port  3-position  selec- 
tor  valve,  which  Is  operated  in  response  to  a  hy- 
draulic  pressure  difference  of  the  first  and  second 
hydraulic  lines  La  and  Lb  to  shift  to  either  of  the 
extreme  positions  to  connect  the  one  of  the  first  or 
second  hydraulic  lines  La,  Lb  having  higher  pres- 
sure  with  the  fifth  hydraulic  line  Le  as  well  as  to 
connect  the  other  hydraulic  line  La  or  Lb  having 
lower  pressure  with  the  sixth  hydraulic  line  LF. 
Therefore,  the  relief  pressure  of  a  higher  pressure 
line  is  regulated  by  the  high  pressure  relief  valve  6, 
and  the  relief  hydraulic  pressure  of  the  other  lower 
pressure  line  is  regulated  bY  the  low  pressure  relief 
valve  7.  When  the  pressures  in  hydraulic  lines  La 
and  Lb  are  equal,  the  valve  4  is  in  the  central 
position  for  closing  the  line  Ld. 

Between  the  first  and  second  hydraulic  lines  La 
and  Lb  is  provided  a  seventh  hydraulic  line  Lg  to 
short  circuit  between  the  both  lines.  The  seventh 
hydraulic  line  Lg  is  provided  with  a  clutch  valve  5, 

which  is  a  variable  opening  control  valve  to  control 
the  opening  degree  of  the  line. 

An  output  shaft  28  connected  to  the  wheels  4 
is  placed  in  parallel  with  the  drive  shaft  2  of  the 

5  hydraulic  motor  M.  A  directional  change  gear  unit 
20  is  placed  between  these  two  shafts  2,28.  This 
gear  unit  20  comprises  a  first  and  a  second  drive 
gear  21,22  firmly  mounted  on  the  drive  shaft  2 
leaving  an  axial  space  therebetween,  a  first  driven 

io  gear  23  rotatably  mounted  on  the  output  shaft  28 
and  engaged  with  the  first  drive  gear  21  ,  a  second 
driven  gear  25  rotatably  mounted  on  the  output 
shaft  28  and  engaged  with  a  intermediate  gear  24 
which  is  engaged  with  the  second  drive  gear  22,  a 

is  clutch  hub  26  placed  between  the  first  and  second 
driven  gears  23,  25  and  firmly  mounted  on  the 
output  shaft  28,  and  a  sleeve  27  slidably  mounted 
on  the  clutch  hub  25  which  can  be  selectively 
engaged  with  the  clutch  gears  23a,  25a  formed  on 

20  the  sides  of  the  driven  gears  23,  25.  In  the  direc- 
tional  change  gear  unit  20,  when  the  sleeve  27  is 
slid  leftward,  the  clutch  gear  23a  of  the  first  driven 
gear  23  is  connected  to  the  clutch  hub  25  by 
means  of  the  sleeve  27  (as  shown  in  Fig.  1).  Hence 

25  the  rotational  direction  of  the  output  shaft  28  is 
opposite  to  that  of  the  drive  shaft  2  and  the  wheels 
W  are  driven  forward  by  the  continuously  variable 
speed  transmission  T.  On  the  other  hand,  when  the 
sleeve  27  is  slid  rightward,  the  clutch  gear  25a  of 

30  the  second  driven  gear  25  is  connected  to  the 
clutch  hub  25  by  means  of  the  sleeve  27.  Hence, 
the  rotational  direction  of  the  output  shaft  28  is  the 
same  as  that  of  the  drive  shaft  2  and  the  wheels  W 
are  driven  rearward. 

35  In  the  FIG.  1,  with  the  directional  change  gear 
unit  20,  the  directional  control  servo  unit  60  acts  as 
an  actuator  to  axially  move  the  sleeve  27  for  direc- 
tional  control  of  the  vehicle.  The  first  and  second 
ratio  control  servo  units  30  and  50  connected  with 

40  each  other  by  the  link  mechanism  40  control  speed 
reduction  ratio  of  the  continuously  variable  speed 
transmission  T  by  controlling  the  displacement  of 
the  hydraulic  motor  M.  The  hydraulic  motor  M  is  a 
swash  plate  type  axial  piston  motor  of  which  dis- 

45  placement  is  controlled  through  its  swash  plate 
angle  by  the  servo  units  30  and  50.  The  clutch 
valve  5  is  operationally  controlled  by  the  clutch 
servo  unit  which  is  not  shown  in  the  drawings. 

The  operation  of  the  ratio  control  servo  units  30 
50  and  50  is  controlled  by  the  solenoid  valves  151  and 

152  which  in  turn  are  duty-ratio  controlled  by  sig- 
nals  transmitted  from  the  controller  100.  The  con- 
troller  100  receives  signals  corresponding  to  a  ve- 
hicle  speed  V,  an  engine  speed  Ne,  a  throttle 

55  opening  degree  6  th,  accelerator  pedal  opening 
degree  0acc,  a  swash  plate  tilt  angle  0tr,  a  manual 
shift  lever  position  Psl,  and  a  brake  operative  sta- 
tus,  and  transmits  such  signals  as  to  control  the 

4 
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respective  solenoid  valve  of  above  functions  to 
effect  desirable  traveling  characteristics. 

The  directional  control  servo  unit  60  is  con- 
trolled  by  hydraulic  fluid  fed  from  a  manual  valve 
90  which  is  operated  by  the  shift  lever. 

The  structures  and  operations  of  the  above 
servo  units  30,  50  and  60  are  described  in  detail 
hereinafter. 

Referring  first  to  the  ratio  control  servo  unit  30, 
50  shown  in  FIG.  2,  the  first  ratio  control  servo  unit 
30  controls  the  swash  plate  angle  of  the  hydraulic 
motor  M  by  the  help  of  the  high  hydraulic  pressure 
fed  from  the  closed  hydraulic  circuit  of  the  trans- 
mission  T  through  the  shuttle  valve  4,  the  fifth  line 
Le  and  a  high  pressure  line  120.  The  second  ratio 
control  servo  unit  50  is  connected  to  the  first  ratio 
control  servo  unit  30  by  a  link  mechanism  40  and 
controls  the  operation  of  the  first  ratio  control  servo 
unit  30. 

The  first  ratio  control  servo  unit  30  comprises  a 
housing  31  having  a  connection  port  31a  con- 
nected  to  the  high  pressure  line  120,  a  piston 
member  32  slidably  inserted  into  the  housing  31, 
and  a  spool  member  34  slidably  and  coaxially 
inserted  into  the  piston  member  32.  The  piston 
member  32  consists  of  a  piston  portion  32a  formed 
at  its  right  end  and  a  rod  portion  32b  coaxially 
extending  leftward.  The  piston  portion  32a  is  fitted 
into  a  cylinder  hole  31c  of  the  housing  31  and 
divides  the  space  inside  the  cylinder  hole  31c  into 
two  chambers  defining  two  cylinder  chambers  35, 
36.  The  rod  portion  32b  having  a  smaller  diameter 
than  that  of  the  cylinder  hole  31c  is  inserted  into  a 
rod  hole  31  d  which  is  concentric  with  the  cylinder 
hole  31c.  The  right  cylinder  chamber  36  is  covered 
by  a  plug  member  33a  and  cover  33b  through 
which  the  right  end  of  the  spool  member  34  pro- 
trudes. 

The  high  pressure  line  120  connected  to  the 
port  31a  is  communicated  with  the  left  cylinder 
chamber  35  through  a  hydraulic  line  31b.  The 
piston  member  32  is  pushed  rightward  by  the 
hydraulic  pressure  fed  in  the  left  cylinder  chamber 
35  through  the  high  pressure  line  120. 

A  land  portion  34a  which  is  inserted  in  a  spool 
hole  32d  is  formed  at  the  left  end  of  the  spool 
member  34.  A  pair  of  dents  34b  with  fixed  axial 
widths  is  formed  at  the  right  side  of  the  land 
portion  34a.  A  stop  ring  37  mounted  on  the  spool 
member  34  hits  against  a  stop  ring  38  mounted  on 
the  inside  surface  of  the  piston  member  32  before 
the  spool  member  34  comes  out. 

A  drain  passage  32e  which  can  connect  the 
right  cylinder  chamber  35  to  the  oil  sump  (not 
shown)  through  the  spool  hole  32d  responding  to 
the  rightward  motion  of  the  spool  member  34  and  a 
connection  passage  32c  which  can  connect  the  left 
cylinder  chamber  35  to  the  right  cylinder  chamber 

36  through  the  dents  34b  responding  to  the  left- 
ward  motion  of  the  spool  member  34  are  formed  in 
the  piston  member  32. 

When  the  spool  member  34  is  moved  right- 
5  ward,  the  land  portion  34a  blocks  the  connection 

passage  32c  and  opens  the  drain  passage  32e. 
Accordingly  the  hydraulic  pressure  fed  through  the 
high  pressure  line  120  is  led  in  the  left  cylinder 
chamber  35  and  pushes  the  piston  member  32 

io  rightward  so  that  the  piston  member  32  follows  the 
spool  member  34.  When  the  spool  member  34  is 
moved  leftward,  the  connection  passage  32c  is 
communicated  with  the  right  cylinder  chamber  36 
through  the  dents  34b  and  the  drain  passage  32e 

is  is  blocked  by  the  land  portion  34a.  Accordingly  the 
high  hydraulic  pressure  is  fed  to  both  the  left  and 
right  cylinder  chambers  35,  36.  The  piston  member 
32  is  pushed  leftward  because  of  the  difference  in 
areas  where  pressure  is  applied  and  therefore  the 

20  piston  member  32  is  moved  so  as  to  follow  the 
spool  member  34. 

When  the  spool  member  34  is  held  still,  the 
piston  member  32  is  also  held  still  creating  a 
hydraulically  balanced  state  because  of  pressure 

25  balance  between  the  left  and  right  cylinder  cham- 
bers  35,  36. 

As  aforesaid,  when  the  spool  member  34  is 
moved  leftward  or  rightward,  the  piston  member  32 
is  moved  laterally  so  as  to  follow  the  spool  member 

30  34  by  the  help  of  the  high  hydraulic  pressure  fed 
through  the  high  pressure  line  120.  Accordingly  the 
variable  displacement  of  the  motor  M  is  controlled 
by  the  motion  of  the  spool  member  34  since  the 
piston  member  32  is  connected  to  the  swash  plate 

35  73  of  the  motor  M  by  means  of  a  link  member  39. 
The  spool  member  34  is  linked  to  the  second 

servo  unit  50  by  means  of  a  link  mechanism  40. 
The  link  mechanism  40  includes  a  first  link  mem- 
ber  42  being  swingable  around  an  axis  42c  and 

40  having  two  arms  42a  and  42b  perpendicular  to 
each  other,  and  a  second  link  member  48  pivotally 
connected  to  the  arm  42b.  The  upper  end  of  the 
arm  42a  is  pivotally  connected  to  the  right  end  of 
the  spool  member  34.  The  bottom  end  of  the 

45  second  link  member  48  is  pivotally  connected  to  a 
spool  member  54  of  the  second  servo  unit  50. 
Therefore  when  the  spool  member  54  of  the  sec- 
ond  servo  unit  50  is  moved  up  or  down,  the  spool 
member  34  of  the  first  servo  unit  30  is  moved 

50  rightward  or  leftward. 
The  second  servo  unit  50  comprises  a  housing 

51  having  ports  51a,  51b  to  which  hydraulic  lines 
102,  104  are  connected  respectively,  with  the  spool 
member  54  vertically  slidably  fitted  in  the  housing 

55  51.  The  spool  member  54  consists  of  a  piston 
portion  54a,  an  end  spool  portion  54b  coaxially 
extending  downward  and  a  rod  portion  54c  co- 
axially  extending  upward  therefrom.  The  piston  por- 

5 
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tion  54a  is  inserted  into  a  cylinder  hole  51c  of  the 
housing  51  and  divides  the  space  inside  the  cyl- 
inder  hole  51c  covered  by  a  cover  55  into  two 
chambers  defining  an  upper  and  a  lower  cylinder 
chamber  52,  53.  The  end  spool  portion  54b  is 
inserted  into  a  rod  hole  51  d  which  is  concentric 
with  the  cylinder  hole  51c  and  extends  downward. 

A  spool  58a  of  a  top  position  detecting  switch 
58  is  projected  into  a  recess  54e  formed  on  the 
end  spool  portion  54b.  The  spool  58a  is  pushed  up 
along  the  tapered  surface  of  the  recess  54e  when 
the  spool  member  54  is  moved  up.  Therefore  it  can 
be  found  by  the  top  position  detecting  switch  58a  if 
the  speed  reduction  ratio  has  become  minimum 
since  the  pushed-up  spool  58a  turns  the  switch  58 
on. 

Further,  the  hydraulic  lines  102,  104  are  com- 
municated  with  the  upper  and  lower  cylinder  cham- 
bers  52,  53  through  the  ports  51a,  51b.  The  spool 
member  54  is  moved  up  or  down  by  the  difference 
of  hydraulic  forces  applied  to  the  piston  portion  54a 
which  are  determined  based  on  the  differences  of 
hydraulic  pressures  and  of  areas  where  the  hydrau- 
lic  pressures  in  the  cylinder  chambers  52,  53  are 
applied.  The  up  and  down  motions  of  the  spool 
member  54  are  transmitted  to  the  spool  member 
34  of  the  first  servo  unit  30  by  the  link  mechanism 
40  causing  left  and  right  motions  of  the  spool 
member  34.  In  other  words,  the  control  of  the 
hydraulic  pressures  supplied  through  the  hydraulic 
lines  102,  104  enables  control  of  the  motion  of  the 
spool  member  34  and  the  piston  member  32  in  the 
first  servo  unit  30  and  also  enables  control  of  the 
swash  plate  angle  of  the  hydraulic  motor  M  and  the 
displacement  thereof.  In  fact,  when  the  spool  mem- 
ber  54  of  the  second  servo  unit  50  is  moved  up, 
the  piston  member  32  of  the  first  servo  unit  30  is 
moved  rightward  lessening  the  swash  plate  angle, 
the  displacement  of  the  hydraulic  motor  M  and  the 
speed  reduction  ratio. 

As  shown  in  Fig.  1,  hydraulic  oil  whose  pres- 
sure  is  regulated  by  the  charge  pressure  relief 
valve  12  is  led  to  the  hydraulic  line  102  through  a 
hydraulic  line  101.  Hydraulic  oil  in  the  hydraulic 
line  102  is  led  to  the  hydraulic  line  104  through  a 
hydraulic  line  103  having  an  orifice  103a,  and  the 
hydraulic  pressure  in  the  hydraulic  line  104  is  con- 
trolled  by  the  two  solenoid  valves  151,  152  which 
are  operated  based  on  duty  cycle  signals  from  the 
controller  100.  Accordingly  it  is  said  that  the  sig- 
nals  from  the  controller  100  control  the  operations 
of  the  first  and  second  servo  units  30,  50  and 
consequently  adjust  the  displacement  of  the  hy- 
draulic  motor  M. 

Referring  next  to  the  construction  of  FIG.  3:  the 
directional  control  servo  valve  60  comprises  a 
housing  61  and  a  spool  member  65.  The  housing 
61  has  two  ports  62a,  62b  to  which  the  lines  105, 

107  as  shown  in  FIG.  1  are  connected  respectively. 
The  spool  member  65  consists  of  a  piston  portion 
65a  and  a  rod  portion  65b  coaxially  extending 
rightward. 

5  The  piston  portion  65a  is  laterally  and  slidably 
inserted  into  a  cylinder  hole  61a  of  the  housing  61 
and  divides  the  room  inside  the  cylinder  hole  61a 
covered  by  a  cover  67  into  two  rooms  defining  a 
left  and  a  right  cylinder  chamber  63,  64.  The  rod 

io  portion  65b  is  inserted  into  a  rod  hole  61b  which  is 
concentric  with  the  cylinder  hole  61a  and  extends 
rightward.  The  right  end  of  the  rod  portion  65b 
extends  outward  from  the  right  side  of  the  housing 
61  .  A  shift  fork  68  which  can  move  the  sleeve  27  of 

is  the  directional  change  unit  laterally  is  fixed  to  the 
right  end  of  the  rod  portion  65b. 

The  spool  member  65  is  pushed  leftward  by  a 
spring  66  placed  in  the  right  cylinder  chamber  64. 

The  directional  control  servo  valve  60  is  ac- 
20  tuated  by  the  hydraulic  pressure  fed  to  the  left  or 

right  cylinder  chamber  63,  64  through  either  of  the 
hydraulic  lines  106,  107  according  to  the  action  of 
the  manual  valve  90.  The  hydraulic  line  106  is 
connected  to  the  reverse  side  port  94  of  the  man- 

25  ual  valve  90.  the  hydraulic  line  107  is  connected  to 
the  forward  side  port  92  of  the  manual  valve  90. 
the  spool  95  of  the  manual  valve  90  is  moved  in 
accordance  with  the  actuation  of  the  manual  shift 
lever  placed  in  the  driver's  compartment.  When  the 

30  shift  lever  is  positioned  at  "D"  or  "L",  the  inlet  port 
91  communicates  with  the  forward  side  port  92. 
When  the  shift  lever  is  positioned  at  "R",  the  inlet 
port  91  communicates  with  the  reverse  side  port 
94. 

35  The  inlet  port  91  communicates  with  the 
charge  line  Lh  which  has  the  hydraulic  pressure 
regulated  by  the  charge  pressure  relief  valve  12. 
When  the  shift  lever  is  positioned  at  the  "D"  or  "L" 
position,  the  reverse  side  port  94  communicates 

40  with  a  drain  port  and  the  forward  side  port  92 
communicates  with  the  inlet  port  91.  Then  the 
hydraulic  oil  in  the  left  cylinder  chamber  63  is 
exhausted  through  the  drain  port  and  the  hydraulic 
oil  from  the  charge  line  Lh  is  supplied  into  the  right 

45  cylinder  room  64.  Accordingly  the  hydraulic  pres- 
sure  in  the  right  cylinder  room  64  pushes  the  spool 
member  65  and  the  shift  fork  68  leftward,  and 
therefore  the  sleeve  27  is  moved  to  the  forward 
position  in  the  directional  change  unit  20  (see  FIG. 

50  1). 
When  the  shift  lever  is  moved  to  an  "N"  posi- 

tion,  the  inlet  port  91  is  closed  and  the  other  ports 
92,  93  and  94  communicate  with  the  drain  ports  as 
shown  in  FIG.  1.  Therefore  the  hydraulic  pressures 

55  in  the  left  and  the  right  cylinder  chambers  63,  64 
become  "zero".  However  the  spool  member  65  is 
kept  at  left  position  by  the  biasing  force  of  the 
spring  66  and  accordingly  the  sleeve  27  of  the 

6 
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directional  change  unit  20  is  kept  at  forward  posi- 
tion. 

When  the  shift  lever  is  moved  to  an  "R"  posi- 
tion,  the  inlet  port  91  communicates  with  the  re- 
verse  side  port  94  and  the  ports  92,  93  commu- 
nicate  with  the  drain  ports.  Therefore  the  hydraulic 
oil  having  the  charge  pressure  from  the  charge  line 
Lh  is  directed  to  the  left  cylinder  chamber  63  but 
the  right  cylinder  chamber  64  still  communicates 
with  the  drain  port.  The  spool  member  65  and  the 
shift  fork  68  are  pushed  rightward  by  the  charge 
pressure  in  the  left  cylinder  chamber  63  and  ac- 
cordingly  the  sleeve  27  of  the  directional  change 
unit  20  is  moved  to  the  reverse  position. 

Further,  the  shift  lever  position  is  detected  by  a 
position  sensor.  The  signal  Psl  which  represents 
the  detected  lever  position  is  sent  from  the  position 
sensor  to  the  controller  100.  Therefore  control  suit- 
able  for  each  lever  position  is  conducted  by  the 
controller  100. 

The  first  embodiment  of  the  controller  100  of 
the  continuously  variable  speed  speed  reduction  is 
described  with  the  flow  chart  of  FIG.  4: 

At  first,  description  refers  to  the  case  where  the 
shift  lever  position  read  at  Step  S1  is  "D"  and  the 
accelerator  opening  read  at  Step  52  is  not  "off",  or 
in  other  words,  where  the  vehicle  is  started  to  run 
by  depressing  the  accelerator  pedal.  In  this  case, 
when  the  accelerator  pedal  is  depressed  to  in- 
crease  the  engine  speed  and  the  vehicle  speed, 
the  control  goes  to  Steps  S5,  S6.  The  controller 
100  selects  a  D-range  running  mode.  After  the 
clutch  5  is  engaged,  the  speed  reduction  ratio  is  so 
controlled  that  the  actual  engine  speed  follows  the 
D-range  R-REF  (running  reference)  engine  speed 
Ne(D1)  which  is  set  according  to  the  accelerator 
opening.  As  a  result,  the  vehicle  speed  is  increased 
in  response  to  the  depression  of  the  accelerator 
pedal.  As  the  chart  of  FIG.  5  specifically  indicates, 
the  control  is  executed  to  change  the  speed  of  the 
vehicle  according  to  the  sequence  of  L1  (engage- 
ment  of  the  main  clutch)  to  L2  (increasing  the 
vehicle  speed  by  increasing  the  engine  speed  at 
the  maximum  speed  reduction  ratio)  to  L3  (accel- 
eration  by  decreasing  the  speed  reduction  ratio 
while  keeping  the  actual  engine  speed  in  agree- 
ment  with  the  D-range  R-REF  engine  speed)  to  L4 
(increasing  the  vehicle  speed  by  increasing  the 
engine  speed  at  the  minimum  speed  reduction 
ratio). 

In  case  of  running  the  vehicle  with  the  shift 
lever  at  "L"  position  (S10),  proceed  to  Steps  S11 
and  S12  where  the  controller  100  selects  an  L- 
range  running  mode,  and  an  L-range  R-REF  engine 
speed  Ne(L)  is  read  in  relation  with  the  accelerator 
opening.  The  speed  reduction  ratio  is  so  controlled 
that  the  actual  engine  speed  coincides  with  the  L- 
range  R-REF  speed  Ne(L).  The  L-range  R-REF 

engine  speed  Ne(L)  is  set  to  a  greater  value  than 
the  D-range  R-REF  engine  speed  Ne(D1),  and 
therefore  when  the  accelerator  pedal  is  depressed, 
the  variation  in  the  vehicle  speed  and  the  engine 

5  speed  will  follow,  as  shown  in  the  chart  of  FIG.  5,  in 
the  sequence  of:  L5  (engagement  of  the  main 
clutch)  to  L2  (increasing  the  vehicle  speed  by 
increasing  the  engine  speed  at  the  maximum 
speed  reduction  ratio)  to  L6  (acceleration  by  de- 

io  creasing  the  speed  reduction  ratio  while  keeping 
the  actual  engine  speed  in  agreement  with  the  D- 
range  R-REF  engine  speed)  to  L4  (increasing  the 
vehicle  speed  by  increasing  the  engine  speed). 

The  variation  shown  in  the  FIG.  5  is  only  an 
is  example,  and  when  accelerator  opening  is  varied 

different  variation  will  result  because  of  the  dif- 
ference  in  the  reference  engine  speed. 

If  the  shift  lever  is  shifted  to  the  L-range  during 
running  in  the  D-range  at  a  speed  V1  and  a  refer- 

20  ence  engine  speed  N1  (which  is  the  D-range  R- 
REF  engine  speed)  as  indicated  in  the  point  A,  the 
reference  engine  speed  will  be  increased  to  N2 
(which  is  the  L-range  R-REF  engine  speed)  and  the 
speed  reduction  ratio  is  reduced  to  the  point  B  (the 

25  ratio  corresponding  to  line  L). 
Above  is  the  description  of  the  ratio  control  in 

accordance  with  the  accelerator  opening  varied  by 
depression  of  the  accelerator  pedal  in  either  D  or 
L-range.  The  following  are  cases  where  a  vehicle  is 

30  decelerated  with  releasing  the  accelerator  pedal 
and  closing  the  accelerator  opening  substantially. 

When  the  accelerator  opening  is  substantially 
closed,  the  reference  engine  speed  corresponding 
to  such  opening  is  set  (S8)  to  execute  the  speed 

35  reduction  ratio  control  by  making  the  actual  engine 
speed  coincide  with  the  reference  engine  speed 
(S9).  The  reference  engine  speed  is  set  corre- 
spondingly  to  the  running  ranges,  and  therefore  the 
reference  engine  speed  at  the  L-range  is  set  to 

40  higher  value  than  that  of  the  D-range.  The  engine 
brake  potential  at  the  accelerator  opening  of  ap- 
proximately  zero,  therefore,  is  greater  in  the  L- 
range  than  in  the  D-range. 

The  control  method  of  this  invention,  on  the 
45  other  hand,  is  so  arranged  that,  during  deceleration 

with  the  shift  lever  being  in  the  D-range  and  the 
accelerator  opening  being  substantially  closed,  if 
the  vehicle  brake  is  applied  by  depressing  the 
brake  pedal,  the  control  is  moved  from  Step  S7  to 

50  S11.  At  this  time,  the  controller  100  selects  the  L- 
range  mode,  although  the  shift  lever  remains  in  the 
D-range,  to  set  the  L-range  R-REF  engine  speed 
corresponding  to  the  accelerator  opening  as  an  EB- 
REF  (engine-brake  reference)  engine  speed  of  this 

55  time.  Consequently,  during  running  with  the  shift 
lever  positioned  at  the  D-range,  when  the  accelera- 
tor  pedal  is  released  and  the  brake  pedal  is  de- 
pressed,  the  engine-brake  force  as  great  as  that  in 

7 



13 EP  0  313  275  B1 14 

the  L-range  mode  can  be  effectuated,  and  there- 
fore  a  shorter  brake  distance  can  be  effectuated. 

A  control  method  may  be  arranged  whereby 
once  the  vehicle  brake  pedal  is  depressed,  the 
controller  100  will  keep  selecting  the  L-range  mode 
unless  the  accelerator  pedal  is  depressed  again. 
This  method  will  not  only  provide  a  great  brake 
force  by  combined  use  of  the  vehicle  brake  and 
engine  brake,  but  also  make  it  possible  to  decel- 
erate  the  vehicle  using  only  the  engine  brake  by 
releasing  the  brake  pedal  after  the  vehicle  brake 
has  been  depressed. 

The  above  embodiment  described  is  an  exam- 
ple  in  which  the  reference  engine  speed  corre- 
sponding  to  the  accelerator  opening  of  approxi- 
mately  zero  at  the  L-range  is  used  as  the  L-range 
EB-REF  engine  speed.  It  is  not  however  necessary 
to  limit  the  L-range  EB-REF  engine  speed  to  that 
specific  speed.  It  is  also  possible  to  set  the  engine 
speed,  which  is  higher  than  the  D-range  reference 
engine  speed  corresponding  to  the  accelerator 
opening  of  approximately  zero  in  the  D-range,  sep- 
arately  as  the  L-range  EB-REF  engine  speed.  If 
speed  reduction  ratio  is  controlled  based  on  the  L- 
range  EB-REF  engine  speed,  a  great  engine  brake 
force  can  be  obtained  when  the  accelerator  open- 
ing  is  substantially  closed  and  the  vehicle  brake  of 
the  vehicle  is  applied  simultaneously. 

Although  the  above  embodiment  referred  to  the 
ratio  control  in  a  transmission  provided  with  both 
the  D-range  and  L-range,  the  safe  principle  may  be 
applied  to  a  transmission  which  has  only  one  range 
(D-range)  for  forward,  wherein  the  R-REF  engine 
speed  is  set  corresponding  to  the  accelerator 
opening  and  the  ratio  control  is  conducted  based 
on  that  speed.  When  the  accelerator  opening  is 
reduced  to  approximately  zero  and  the  vehicle 
brake  is  applied  simultaneously,  the  ratio  control  is 
executed  on  the  basis  of  the  EB-REF  engine  speed 
corresponding  to  the  approximately  zero  accelera- 
tor  opening. 

In  the  ratio  control  referred  to  in  the  above 
embodiment,  the  speed  reduction  control  is  ex- 
ecuted  on  the  basis  of  the  R-REF  engine  speed  set 
corresponding  to  the  accelerator  opening  of  almost 
zero  when  the  accelerator  pedal  is  released  without 
applying  the  vehicle  brakes.  The  engine-brake 
force  at  this  time  is  not  so  great.  In  a  case  like  this, 
however,  if  the  vehicle  brake  is  additionally  applied 
by  depressing  the  brake  pedal,  an  EB-REF  engine 
speed  which  is  higher  than  the  R-REF  engine 
speed  of  that  time,  is  determined,  and  the  speed 
reduction  ratio  control  corresponding  to  the  EB- 
REF  engine  speed  will  result  in  a  greater  engine 
brake  force.  On  such  an  occasion,  the  brake  capac- 
ity  of  the  vehicle  is  increased  and  the  brake  dis- 
tance  may  be  shortened  since  the  engine  brake 
force  is  applied  for  braking  the  vehicle  in  addition 

to  the  vehicle  brake  thereof. 
Next,  the  second  embodiment  relating  to  the 

speed  reduction  control  by  means  of  the  controller 
100  is  described  with  the  flow  chart  of  FIG.  6. 

5  When  starting  the  vehicle  with  the  shift  lever 
positioned  at  "D",  the  first  step  is  to  depress  the 
accelerator  pedal  for  widening  the  accelerator 
opening  to  increase  the  engine  speed.  The  control- 
ler  100  selects  the  D-range  running  mode,  puts  the 

io  clutch  5  in  engagement,  and  then  the  engine  speed 
is  increased  so  as  to  coincide  with  the  D-range  R- 
REF  engine  speed  Ne(D1),  which  corresponds  to 
the  accelerator  opening,  thereby  accelerating  the 
vehicle  (S25  and  S26).  As  shown  in  the  chart  of  the 

is  FIG.  5,  the  control  is  executed  in  the  sequence  of: 
L1  (connection  of  the  main  clutch)  to  L2  (increasing 
the  vehicle  speed  by  increasing  the  engine  speed 
at  the  maximum  speed  reduction  ratio)  to  L3  (ac- 
celeration  by  decreasing  the  speed  reduction  ratio 

20  while  keeping  the  actual  engine  speed  in  agree- 
ment  with  the  D-range  R-REF  engine  speed)  to  L4 
(acceleration  of  the  vehicle  by  increasing  the  en- 
gine  speed  at  the  minimum  speed  reduction  ratio). 

When  running  a  vehicle  with  the  shift  lever 
25  positioned  in  the  "L"  range,  the  control  is  executed 

with  the  controller  100  selecting  an  L-range  running 
mode,  setting  the  L-range  R-REF  engine  speed 
Ne(L1)  corresponding  to  the  accelerator  opening, 
and  controlling  speed  reduction  ratio  so  that  the 

30  actual  engine  speed  coincides  with  the  L-range  R- 
REF  engine  speed  Ne(L1)  (S34,  S35).  The  chart  of 
FIG.  5  illustrates  the  sequence  of  the  vehicle  speed 
and  the  engine  speed  changes  in  the  following 
order:  L5  (connection  of  the  main  clutch)  to  L2 

35  (acceleration  of  the  vehicle  by  increasing  the  en- 
gine  speed  at  the  maximum  speed  reduction  ratio) 
to  L6  (acceleration  by  decreasing  the  speed  reduc- 
tion  ratio  while  keeping  the  actual  engine  speed  in 
agreement  with  the  D-range  R-REF  engine  speed) 

40  to  L4  (acceleration  of  the  vehicle  by  increasing 
engine  speed). 

Thus,  the  ratio  control  is  executed  in  response 
to  the  accelerator  opening  in  the  D  and  L-ranges  in 
the  identical  manner  as  shown  in  the  first  embodi- 

45  ment  if  the  accelerator  pedal  is  depressed. 
Fig.  7  illustrates  a  ratio  control  effected  by 

releasing  the  accelerator  pedal  to  substantially 
close  the  accelerator  opening  while  the  vehicle  is 
running. 

50  With  the  accelerator  opening  being  substan- 
tially  closed,  the  corresponding  R-REF  engine 
speed  at  the  D  and  L-ranges  are,  respectively,  N5 
and  N6.  The  speed  reduction  control  (S29  and 
S33)  is  effected  by  setting  the  EB-REF  engine 

55  speed  N3  (equal  to  Ne(D2))  and  N4  in  the  D  and  L- 
ranges  respectively,  as  the  solid  line  P1  and  the 
dashed  line  P2  represent  them  respectively,  and 
by  controlling  the  speed  reduction  ratio  so  that  the 
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actual  engine  speed  coincides  with  the  EB-REF 
engine  speed.  The  EB-REF  engine  speeds  N3  and 
N4  are,  respectively,  higher  than  the  corresponding 
R-REF  engine  speeds  N5  and  N6,  and  conse- 
quently  provide  a  great  engine  brake  force  upon 
decelerating  while  running  with  the  accelerator 
opening  being  substantially  closed.  Since  the  EB- 
REF  engine  speed  N4  in  the  L-range  is  set  higher 
than  the  EB-REF  engine  speed  N3  in  the  D-range, 
the  L-range  engine-brake  force  in  deceleration  with 
the  approximately  zero  accelerator  opening  is 
greater  than  that  of  the  D-range. 

In  deceleration  with  the  shift  lever  set  in  the  D- 
range  and  the  approximately  zero  accelerator 
opening,  the  depression  of  the  brake  pedal  to  ac- 
tivate  the  vehicle  brake  makes  the  speed  reduction 
ratio  control  proceed  to  S32,  with  the  shift  lever  still 
in  the  D-range,  where  the  controller  100  selects  the 
L-range  mode  to  effect  ratio  control  in  accordance 
with  the  L-range  engine-brake  mode. 

In  other  words,  when  the  accelerator  opening  is 
substantially  closed  while  running  in  the  D-range, 
though  the  R-REF  engine  speed  corresponding  to 
the  accelerator  opening  of  approximately  zero  is 
N5,  the  reference  engine  speed  becomes  N3  (solid 
line  P1)  since  the  mode  is  switched  to  the  D-range 
engine  brake  mode.  When  the  vehicle  brake  is 
additionally  applied,  the  mode  is  shifted  to  the  L- 
range  engine  brake  mode  to  change  the  reference 
engine  speed  to  N4  (dashed  line  P2).  Therefore, 
when  the  accelerator  pedal  is  released  and  the 
brake  pedal  is  depressed  while  running  in  the  D- 
range,  an  engine  brake  force  as  great  as  that  being 
obtainable  at  the  L-range  engine  brake  mode  is 
provided  to  reduce  the  brake  distance. 

While  in  the  embodiments  described  above  the 
reference  engine  speeds  in  the  D  and  L-range  are 
set  at  specific  values  of  N3  and  N4  respectively,  it 
is  also  possible  to  set  the  EB-REF  engine  speed 
corresponding  to  the  vehicle  speed.  For  example, 
as  represented  by  the  solid  line  Q1  and  the  dashed 
line  Q2  in  FIG.  7,  the  D-range  EB-REF  engine 
speed  and  the  L-range  EB-REF  engine  speed  may 
be  set  at  a  value  increasing  with  increase  of  the 
vehicle  speed. 

It  is  also  possible  to  set  both  the  running  mode 
and  the  engine  brake  mode  only  in  the  D-range, 
while  setting  only  the  running  mode  in  the  L-range. 
The  D-range  engine  brake  mode  is  selected  when 
the  accelerator  opening  is  substantially  closed 
while  running  in  the  D-range.  When  the  vehicle 
brake  is  additionally  applied,  the  mode  is  switched 
to  the  L-range  mode  where  the  speed  reduction 
control  is  executed  based  on  the  reference  engine 
speed  corresponding  to  the  approximately  zero  ac- 
celerator  opening  in  the  L-range  running  mode. 
The  reference  engine  speed  with  the  approximately 
zero  accelerator  opening  will  be  the  value  shown  in 

the  solid  line  P1  or  Q1,  and  when  the  vehicle  brake 
is  applied,  the  reference  engine  speed  will  become 
N6  to  increase  the  engine-brake  force. 

Thus,  the  speed  reduction  ratio  control  pro- 
5  vides  a  deceleration  with  a  small  engine  brake 

function  when  the  accelerator  pedal  is  released  to 
close  the  accelerator  opening  substantially  without 
applying  vehicle  brake  during  running  in  the  D- 
range.  However,  when  the  brake  pedal  is  de- 

io  pressed,  in  addition  to  the  previous  state,  to  ac- 
tuate  the  vehicle  brake,  the  mode  is  switched  to 
either  the  L-range  mode  or  the  L-range  engine 
brake  mode  while  the  shift  position  is  left  in  the  D- 
range.  Consequently,  the  greater  engine  brake 

is  force  is  provided  according  to  either  of  the  modes, 
and  the  combination  of  the  engine-brake  force  and 
the  vehicle-brake  force  will  shorten  the  vehicle 
brake  distance. 

A  speed  reduction  control  method  is  described 
20  in  the  flow  charts  of  FIGS.  8  and  9. 

In  this  control,  at  first,  the  vehicle  speed  is 
input  S41,  and  then  the  reference  speed  reduction 
ratio  R  (S42)  corresponding  to  the  vehicle  speed  at 
that  time  is  determined  using  a  table  in  which  the 

25  corresponding  reference  ratios  to  the  vehicle  speed 
are  set.  This  table  arranges  the  speed  reduction 
ratio  which  may  provide  the  engine  brake  force 
ordinarily  required  to  decelerate  a  vehicle  while 
running,  for  instance,  on  a  flat  road. 

30  Then,  a  correction  value  (OFFSET)  of  the 
speed  reduction  ratio  is  calculated  (S43)  in  accor- 
dance  with  the  brake  pedal  operation  by  the  driver. 
This  calculation  is  made  according  to  the  subrou- 
tine  shown  in  FIG.  9.  The  subroutine  starts  at  a 

35  judgment  on  whether  the  engine  brake  is  activated 
or  not  (S45).  This  judgment  is  made  based  on  the 
detection  of,  for  instance  whether  the  accelerator 
opening  (namely  the  degree  of  the  accelerator  ped- 
al  depression  or  of  the  engine  throttle  opening)  is 

40  substantially  closed  to  effect  the  deceleration.  If  the 
engine  brake  is  not  effected,  the  control  FIG.  8  is 
not  effected.  In  such  case,  the  correction  value 
(OFFSET)  shall  be  reset  at  zero  (S49). 

If  the  engine  brake  is  being  effected,  judgment 
45  will  be  made  whether  the  vehicle  brake  is  being 

applied  or  not,  namely,  whether  the  drive  is  de- 
pressing  the  brake  pedal  or  not  (S46).  When  the 
vehicle  brake  is  not  applied,  the  correction  value 
will  be  held  as  it  is  and  the  flow  is  terminated. 

50  If  the  vehicle  brake  is  being  applied,  the  detec- 
tion  will  be  made  as  to  whether  such  action  has 
lasted  for  a  duration  of  Ti  or  not  (S47),  and  when 
the  Ti  has  elapsed,  the  memorized  correction  val- 
ue  (OFFSET)  is  corrected  by  adding  an  incre- 

55  mental  value  "a"  to  it  (S48). 
The  subroutine  shown  in  FIG.  9  is  repeated  at 

predetermined  intervals  (10  ms,  for  instance) 
whereby  the  correction  value  (OFFSET)  is  rectified 

9 
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by  addition  of  the  incremental  value  "a"  for  every 
Ti  time  as  long  as  the  vehicle  brake  is  being 
applied.  Even  when  the  vehicle  brake  is  not  being 
applied,  the  correction  value  is  maintained  as  long 
as  the  engine  brake  is  effected.  Therefore,  when 
the  vehicle  brake  is  applied  next  time,  the  main- 
tained  correction  value  will  be  corrected  by  adding 
the  incremental  value  as  every  Ti  time  elapses. 
Namely,  the  correction  value  (OFFSET)  is  rectified 
corresponding  to  a  total  actuation  time  of  the  ve- 
hicle  brake,  and  when  the  accelerator  pedal  is 
again  depressed  canceling  the  engine  brake,  the 
correction  value  (OFFSET)  is  reset  to  zero. 

When  the  correction  value  (OFFSET)  is  cal- 
culated,  the  control  will  return  to  the  flow  shown  in 
FIG.  8,  and  the  reference  speed  reduction  ration  R 
is  corrected  by  adding  the  correction  value  (OFF- 
SET)  to  it  (S44).  Thereupon,  the  controller  100 
outputs  suitable  duty  ratio  signals  to  the  solenoid 
valves  151  and  152  to  control  the  speed  reduction 
ratio  of  the  continuously  variable  speed  transmis- 
sion  so  as  to  coincide  with  the  corrected  reference 
speed  reduction  ratio. 

Thus  when  decelerating  the  vehicle  by  effec- 
ting  the  engine  brake,  the  ratio  control  is  executed 
by  increasing  speed  reduction  ratio  corresponding 
to  the  vehicle  brake  activating  time  which  reflects 
the  driver's  desire  to  reduce  the  vehicle  speed. 

Consequently,  when  the  driver  demands  a 
stronger  deceleration  by  depressing  the  brake  ped- 
al,  the  engine  brake  force  can  be  increased,  or  the 
engine  brake  effect  corresponding  to  the  decelera- 
tion  demand  of  the  driver  may  be  generated. 

The  above  embodiments  refer  to  continuously 
variable  speed  transmissions  comprising  hydraulic 
pumps  and  motors,  but  the  control  method  of  this 
invention  is  not  limited  to  such  continuously  vari- 
able  speed  transmissions,  and  may  be  applied  to 
other  types  of  continuously  variable  speed  trans- 
mission.  Also  the  control  device  of  the  speed  re- 
duction  ratio  may  not  only  be  the  electrohydraulic 
system  whereby  the  electrical  controller  activates 
the  solenoid  valves  which  in  turn  operate  the  servo 
units  such  as  shown  in  this  instance,  but  may  also 
be  system  directly  controlling  the  speed  reduction 
ratio  by  an  electric  motor  and  the  like. 

While  in  the  above  described  control  method 
the  speed  reduction  ratio  is  used  as  direct  refer- 
ence  value  corresponding  to  the  operating  time  of 
the  vehicle  brake,  another  controlling  method 
whereby  the  reference  engine  speed  is  set  as  the 
reference  value,  and  the  reference  engine  speed  is 
increased  corresponding  to  the  length  of  the  op- 
erating  time  of  the  vehicle  brake  to  increase  the 
speed  reduction  ratio  is  also  available. 

Thus,  it  is  assumed  that  the  longer  the  vehicle 
brake  operating  time  (the  time  during  which  the 
brake  pedal  is  being  depressed)  is,  the  stronger  is 

the  driver's  desire  to  reduce  the  speed.  The  em- 
bodied  controlling  method  is  so  arranged  that, 
while  the  deceleration  is  being  executed  making 
use  of  the  engine  brake  effect,  the  speed  reduction 

5  ratio  at  that  time  may  be  rectified  upward  in  re- 
sponse  to  the  cumulative  vehicle  brake  operating 
time  of  the  vehicle  driver,  and  thus  the  engine 
brake  force  very  close  to  the  deceleration  demands 
becomes  available. 

10 
Claims 

1.  A  method  of  controlling  speed  reduction  ratio 
in  a  continuously  variable  speed  transmission 

is  which  comprises  the  steps  of  determining  a 
running  reference  engine  speed  (R-REF  en- 
gine  speed)  corresponding  to  an  accelerator 
opening,  and  controlling  the  speed  reduction 
ratio  so  that  an  actual  engine  speed  coincides 

20  with  said  R-REF  engine  speed; 
characterised  by  substituting  said  R-REF 

engine  speed  with  a  determined  engine-brake 
reference  engine  speed  (EB-REF  engine 
speed)  which  is  higher  than  said  R-REF  engine 

25  speed  corresponding  to  the  accelerator  open- 
ing  when  the  accelerator  opening  is  substan- 
tially  closed  and  a  vehicle  brake  is  applied 
simultaneously,  and  then 

controlling  the  speed  reduction  ratio  so 
30  that  the  actual  engine  speed  corresponds  sub- 

stantially  to  said  EB-REF  engine  speed  as  long 
as  the  accelerator  opening  remains  closed  and 
the  vehicle  brake  is  applied. 

35  2.  A  method  of  controlling  speed  reduction  ratio 
as  defined  in  claim  1,  wherein  said  R-REF 
engine  speed  includes  a  D-range  R-REF  en- 
gine  speed  set  for  a  D-range  (S5.S8)  and  an  L- 
range  R-REF  engine  speed  set  for  the  L-range 

40  (S11)  which  is  higher  than  said  D-range  R-REF 
engine  speed, 

the  L-range  R-REF  engine  speed  corre- 
sponding  to  the  accelerator  opening  of  ap- 
proximately  zero  is  used  as  the  EB-REF  en- 

45  gine  speed  when  the  accelerator  opening  is 
substantially  closed  and  the  vehicle  brake  is 
applied  simultaneously  during  running  in  the 
D-range,  and 

the  speed  reduction  ratio  is  so  controlled 
50  (S12)  that  the  actual  engine  speed  corre- 

sponds  approximately  to  said  L-range  R-REF 
engine  speed. 

3.  A  method  of  controlling  speed  reduction  ratio 
55  as  defined  in  claim  1  or  2,  wherein  said  EB- 

REF  engine  speed  is  determined  in  correspon- 
dence  with  a  vehicle  speed. 

10 
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A  method  of  controlling  speed  reduction  ratio 
in  a  continuously  variable  speed  transmission 
as  defined  in  claim  1,  2  or  3  further  comprising 
the  steps  of: 

correcting  said  EB-REF  engine  speed  so  5 
as  to  increase  in  correspondence  with  cumula- 
tive  time  of  vehicle  brake  application;  and 

controlling  the  speed  reduction  ratio  so 
that  the  actual  engine  speed  corresponds  sub- 
stantially  with  said  corrected  EB-REF  engine  10 
speed. 

A  method  of  controlling  speed  reduction  ratio 
as  claimed  in  any  preceding  claim  further  com- 
prising  the  additional  steps  of  substituting  said  is 
R-REF  engine  speed  with  an  alternative  en- 
gine-brake  reference  engine  speed  EB-REF 
(Ne(D2):S8)  higher  than  said  R-REF  engine 
speed  corresponding  to  the  accelerator  open- 
ing  when  the  accelerator  opening  is  closed  but  20 
the  vehicle  brake  is  not  applied  (Fig.4). 

A  method  of  controlling  speed  reduction  ratio 
in  a  continuously  variable  speed  transmission 
based  on  either  one  of  predefined  modes,  25 

characterised  by  said  predefined  modes 
comprising; 

(A-1)  a  D-range  running  mode 
(S23,S24,S25,S26),  which  is  chosen  in  a  D- 
range  position  of  a  shift  lever  with  an  accel-  30 
erator  opening  being  opened,  wherein  the 
speed  reduction  ratio  is  so  controlled  that 
an  actual  engine  speed  coincides  with  a  D- 
range  running  reference  engine  speed  (R- 
REF  engine  speed)  corresponding  to  said  35 
accelerator  opening; 
(A-2)  a  D-range  engine-brake  mode 
(S23,S24,S27,S28,S29),  which  is  chosen  in 
the  D-range  position  of  the  shift  lever  with 
the  accelerator  opening  being  substantially  40 
closed,  the  speed  reduction  ratio  being  so 
controlled  that  the  actual  engine  speed  co- 
incides  with  a  D-range  engine-brake  refer- 
ence  engine  speed  (EB-REF  engine  speed) 
which  is  higher  than  said  D-range  R-REF  45 
engine  speed; 
(B)  an  L-range  mode  (S30-S35),  which  is 
chosen  in  an  L-range  position  of  the  shift 
lever,  the  speed  reduction  ratio  being  so 
controlled  that  the  actual  engine  speed  co-  so 
incides  with  an  L-range  reference  engine 
speed,  which  is  higher  than  said  D-range  R- 
REF  engine  speed  and  is  set  to  correspond 
with  the  accelerator  opening; 

wherein,  when  the  shift  lever  is  posi-  55 
tioned  in  the  "D"  range  while  the  accelera- 
tor  opening  is  substantially  closed  and  the 
vehicle  brake  is  applied,  the  L-range  mode 

will  be  selected  irrespective  of  the  shift  po- 
sition,  and  the  speed  reduction  ratio  will  be 
controlled  based  on  the  L-range  mode. 

7.  A  method  of  controlling  speed  reduction  ratio 
as  defined  in  claim  6,  wherein  said  L-range 
mode  includes, 

(B-1)  an  L-range  running  mode 
(S30,S31,S34,S35),  which  is  chosen  in  an  L- 
range  position  of  the  shift  lever  with  the 
accelerator  opening  being  opened,  wherein 
the  speed  reduction  ratio  is  so  controlled 
that  the  actual  engine  speed  coincides  with 
an  L-range  R-REF  engine  speed,  which  is 
higher  than  said  D-range  R-REF  engine 
speed;  and 
(B-2)  an  L-range  engine-brake  mode 
(S30,S31,S32,S33),  which  is  chosen  in  the 
L-range  position  with  the  accelerator  open- 
ing  being  substantially  closed,  wherein  the 
speed  reduction  ratio  is  so  controlled  that 
actual  engine  speed  coincides  with  an  L- 
range  EB-REF  engine  speed,  which  is  high- 
er  than  said  L-range  R-REF  engine  speed; 

and  when  the  accelerator  opening  is 
substantially  closed  and  the  vehicle  brake  is 
applied  with  the  shift  lever  positioned  in  the 
"D"  range,  the  L-range  engine-brake  mode 
is  selected  and  the  speed  reduction  ratio  is 
controlled  based  on  the  L-range  engine- 
brake  mode  (Fig.  6). 

8.  A  method  of  controlling  speed  reduction  ratio 
as  defined  in  claim  6  or  7,  wherein  said  EB- 
REF  engine  speed  is  determined  in  correspon- 
dence  with  a  vehicle  speed. 

Patentanspruche 

1.  Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnis  bei  einem  stufenlos  verstellba- 
ren  Getriebe,  das  die  Schritte  umfaBt: 

Bestimmen  einer  Fahr-Bezugsmotordreh- 
zahl  (R-REF-Motordrehzahl),  die  einer  Be- 
schleunigeroffnung  entspricht,  und 

Steuern  des  Drehzahluntersetzungsverhalt- 
nisses  derart,  dal3  eine  tatsachliche  Motordreh- 
zahl  mit  der  R-REF-Motordrehzahl  uberein- 
stimmt; 

gekennzeichnet  durch  Ersetzen  der  R- 
REF-Motordrehzahl  durch  eine  bestimmte  Mo- 
torbrems-Bezugsmotordrehzahl  (EB-REF-Mo- 
tordrehzahl),  die  hoher  als  die  der  Beschleuni- 
geroffnung  entsprechende  R-REF-Motordreh- 
zahl  ist,  wenn  die  Beschleunigeroffnung  im 
wesentlichen  geschlossen  ist  und  gleichzeitig 
eine  Fahrzeugbremse  betatigt  wird,  und  dann 

Steuern  des  Drehzahluntersetzungsverhalt- 
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nisses  derart,  dal3  die  tatsachliche  Motordreh- 
zahl  im  wesentlichen  der  EB-REF-Motordreh- 
zahl  entspricht,  solange  die  Beschleunigeroff- 
nung  geschlossen  bleibt  und  die  Fahrzeug- 
bremse  betatigt  wird.  5 

Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnisses  nach  Anspruch  1,  bei  wel- 
chem  die  R-REF-Motordrehzahl  eine  fur  einen 
D-Bereich  (S5,  S8)  festgesetzte  D-Bereich-R-  w 
REF-Motordrehzahl  umfaBt  sowie  eine  fur  den 
L-Bereich  (S11)  festgesetzte  L-Bereich-R-REF- 
Motordrehzahl,  die  hoher  ist  als  die  D-Bereich- 
R-REF-Motordrehzahl, 

die  der  Beschleunigeroffnung  von  anna-  is 
hemd  Null  entsprechende  L-Bereich-R-REF- 
Motordrehzahl  als  die  EB-REF-Motordrehzahl 
verwendet  wird,  wenn  wahrend  einer  Fahrt  im 
D-Bereich  die  Beschleunigeroffnung  im  we- 
sentlichen  geschlossen  ist  und  gleichzeitig  die  20 
Fahrzeugbremse  betatigt  wird,  und 

das  Drehzahluntersetzungsverhaltnis  derart 
gesteuert  wird  (S12),  dal3  die  tatsachliche  Mo- 
tordrehzahl  annahernd  der  L-Bereich-R-REF- 
Motordrehzahl  entspricht.  25 

Verfahren  zum  steuern  des  Drehzahlunterset- 
zungsverhaltnisses  nach  Anspruch  1  oder  2, 
bei  welchem  die  EB-REF-Motordrehzahl  ge- 
mal3  einer  Fahrzeuggeschwindigkeit  bestimmt  30 
wird. 

Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnisses  in  einem  stufenlos  verstell- 
baren  Getriebe  nach  Anspruch  1,  2  oder  3,  35 
weiter  umfassend  die  Schritte: 

Korrigieren  der  EB-REF-Motordrehzahl 
derart,  dal3  sie  gemaB  einer  kumulativen  Zeit 
der  Betatigung  der  Fahrzeugbremsen  ansteigt; 
und  40 

Steuern  des  Drehzahluntersetzungsverhalt- 
nisses  derart,  dal3  die  tatsachliche  Motordreh- 
zahl  im  wesentlichen  mit  der  korrigierten  EB- 
REF-Motordrehzahl  ubereinstimmt. 

45 
Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnisses  nach  einem  der  vorherge- 
henden  Anspruche,  weiter  umfassend  die  zu- 
satzlichen  Schritte: 

Ersetzen  der  R-REF-Motordrehzahl  durch  so 
eine  alternative  Motorbrems-Bezugsmotordreh- 
zahl  EB-REF  (Ne(D2):S8),  die  hoher  als  die 
der  Beschleunigeroffnung  entsprechende  R- 
REF-Motordrehzahl  ist,  wenn  die  Beschleuni- 
geroffnung  geschlossen  ist,  die  Fahrzeugbrem-  55 
se  jedoch  nicht  betatigt  wird  (Figur  4). 

6.  Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnisses  bei  einem  stufenlos  ver- 
stellbaren  Getriebe  auf  Grundlage  eines  der 
vordefinierten  Modi, 

dadurch  gekennzeichnet,  dal3  die  vorde- 
finierten  Modi  umfassen: 

(A-1)  einen  D-Bereich-Fahrmodus 
(S23,S24,S25,S26),  der  in  einer  D-Bereich- 
Stellung  eines  Wahlhebels  bei  geoffneter 
Beschleunigeroffnung  gewahlt  wird  und  bei 
welchem  das  Drehzahluntersetzungsverhalt- 
nis  derart  gesteuert  wird,  daf3  eine  tatsachli- 
che  Motordrehzahl  mit  einer  D-Bereich- 
Fahr-Bezugsmotordrehzahl  (R-REF-Motor- 
drehzahl)  ubereinstimmt,  die  der  Beschleu- 
nigeroffnung  entspricht; 
(A-2)  einen  D-Bereich-Motorbremsmodus 
(S23,S24,S27,  S28.S29),  der  in  der  D-Be- 
reich-Stellung  des  Wahlhebels  bei  im  we- 
sentlichen  geschlossener  Beschleunigeroff- 
nung  gewahlt  wird,  wobei  das  Drehzahlun- 
tersetzungsverhaltnis  derart  gesteuert  wird, 
daf3  die  tatsachliche  Motordrehzahl  mit  der 
D-Bereich-Motorbrems- 
Bezugsmotordrehzahl  (EB-REF-Motordreh- 
zahl)  ubereinstimmt,  die  hoher  als  die  D- 
Bereich-R-REF-Motordrehzahl  ist; 
(B)  einen  L-Bereich-Modus  (S30-S35),  der 
in  einer  L-Bereich-Stellung  des  Wahlhebels 
gewahlt  wird,  wobei  das  Drehzahlunterset- 
zungsverhaltnis  derart  gesteuert  wird,  daf3 
die  tatsachliche  Motordrehzahl  mit  einer  L- 
Bereich-Bezugsmotordrehzahl  uberein- 
stimmt,  die  hoher  als  die  D-Bereich-R-REF- 
Motordrehzahl  ist  und  festgesetzt  ist,  urn 
der  Beschleunigeroffnung  zu  entsprechen; 

bei  welchem,  wenn  der  Wahlhebel  im 
"D"-Bereich  angeordnet  ist,  wahrend  die 
Beschleunigeroffnung  im  wesentlichen  ge- 
schlossen  ist  und  die  Fahrzeugbremse  be- 
tatigt  wird,  ungeachtet  der  Wahlstellung  der 
L-Bereich-Modus  ausgewahlt  wird  und  das 
Drehzahluntersetzungsverhaltnis  auf  Grund- 
lage  des  L-Bereich-Modus  gesteuert  wird. 

7.  Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnisses  nach  Anspruch  6,  bei  wel- 
chem  der  L-Bereich-Modus  umfaBt: 

(B-1)  einen  L-Bereich-Fahrmodus 
(S30,S31,S34,S35),  der  in  einer  L-Bereich- 
Stellung  des  Wahlhebels  bei  geoffneter  Be- 
schleunigeroffnung  gewahlt  wird,  wobei  das 
Drehzahluntersetzungsverhaltnis  derart  ge- 
steuert  wird,  daf3  die  tatsachliche  Motor- 
drehzahl  mit  einer  L-BereichR-REF-Motor- 
drehzahl  ubereinstimmt,  die  hoher  als  die 
D-Bereich-R-REF-Motordrehzahl  ist;  und 
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(B-2)  einen  L-Bereich-Motorbremsmodus 
(S30,S31,S32,  S33),  der  in  der  L-Bereich- 
Stellung  bei  im  wesentlichen  geschlossener 
Beschleunigeroffnung  gewahlt  wird,  wobei 
das  Drehzahluntersetzungsverhaltnis  derart 
gesteuert  wird,  dal3  die  tatsachliche  Motor- 
drehzahl  mit  einer  L-Bereich-EB-REF-Mo- 
tordrehzahl  ubereinstimmt,  die  hoher  ist  als 
die  L-Bereich-R-REF-Motordrehzahl; 

und,  wenn  bei  Anordnung  des  Wahlhe- 
bels  im  "D"-Bereich  die  Beschleunigeroff- 
nung  im  wesentlichen  geschlossen  ist  und 
die  Fahrzeugbremse  betatigt  wird,  der  L- 
Bereich-Motorbremsmodus  ausgewahlt  wird 
und  das  Drehzahluntersetzungsverhaltnis 
auf  Grundlage  des  L-Bereich-Motorbrems- 
modus  gesteuert  wird  (Figur  6). 

8.  Verfahren  zum  Steuern  des  Drehzahlunterset- 
zungsverhaltnisses  nach  Anspruch  6  oder  7, 
bei  welchem  die  EB-REF-Motordrehzahl  ge- 
maB  einer  Fahrzeuggeschwindigkeit  bestimmt 
wird. 

Revendicatlons 

1.  Procede  pour  commander  le  rapport  de  demul- 
tiplication  dans  une  transmission  a  variation 
continue  de  la  vitesse,  qui  comprend  les  eta- 
pes  consistant  a  determiner  une  vitesse  de 
reference  de  fonctionnement  du  moteur  (vites- 
se  du  moteur  R-REF)  correspondant  a  une 
ouverture  de  I'accelerateur,  et  a  commander  le 
rapport  de  demultiplication  de  maniere  qu'une 
vitesse  reelle  du  moteur  coincide  avec  la  vites- 
se  R-REF  du  moteur; 

caracterise  par  le  remplacement  de  ladite 
vitesse  R-REF  du  moteur  par  une  vitesse  de- 
terminee  de  reference  de  frein  moteur  du  mo- 
teur  (vitesse  EB-REF  du  moteur),  qui  est  supe- 
rieure  a  ladite  vitesse  R-REF  du  moteur  qui 
correspond  a  I'ouverture  de  I'accelerateur  lors- 
que  cette  ouverture  est  sensiblement  fermee, 
et  qu'un  frein  du  vehicule  est  simultanement 
actionne,  et  ensuite 

la  commande  du  rapport  de  demultiplica- 
tion  de  maniere  que  la  vitesse  reelle  du  moteur 
corresponde  essentiellement  a  ladite  vitesse 
EB-REF  du  moteur  tant  que  I'ouverture  de 
I'accelerateur  reste  fermee  et  que  le  frein  du 
vehicule  est  actionne. 

2.  Procede  pour  commander  le  rapport  de  demul- 
tiplication  selon  la  revendication  1  ,  selon  lequel 
ladite  vitesse  R-REF  du  moteur  comprend  une 
vitesse  R-REF  du  moteur  dans  la  gamme  D, 
reglee  pour  une  gamme  D  (S5.S8),  et  une 
vitesse  R-REF  du  moteur  dans  la  gamme  L, 

reglee  pour  la  gamme  L  (S11)  et  qui  est  supe- 
rieure  a  ladite  vitesse  R-REF  du  moteur  pour 
la  gamme  D, 

la  vitesse  R-REF  du  moteur  dans  la  gam- 
5  me  L  correspondant  a  I'ouverture  de  I'accele- 

rateur  approximativement  nulle  est  utilisee  en 
tant  que  vitesse  EB-REF  du  moteur  lorsque 
I'ouverture  de  I'accelerateur  est  sensiblement 
fermee  et  que  le  frein  du  vehicule  est  actionne 

io  simultanement  pendant  le  fonctionnement  dans 
la  gamme  D,  et 

le  rapport  de  demultiplication  est  comman- 
de  (S12)  de  telle  sorte  que  la  vitesse  reelle  du 
moteur  correspond  approximativement  a  ladite 

is  vitesse  R-REF  du  moteur  dans  la  gamme  L. 

3.  Procede  pour  commander  le  rapport  de  demul- 
tiplication  selon  la  revendication  1  ou  2,  selon 
lequel  ladite  vitesse  EB-REF  du  moteur  est 

20  determinee  en  fonction  d'une  vitesse  du  vehi- 
cule. 

4.  Procede  pour  commander  le  rapport  de  demul- 
tiplication  dans  une  transmission  a  variation 

25  continue  de  la  vitesse  selon  la  revendication  1  , 
2  ou  3,  comprenant  en  outre  les  etapes  consis- 
tant  a  : 

corriger  ladite  vitesse  EB-REF  du  moteur 
de  maniere  a  I'augmenter  en  fonction  du 

30  temps  cumule  d'actionnement  du  frein  du  vehi- 
cule;  et 

commander  le  rapport  de  demultiplication 
de  maniere  que  la  vitesse  reelle  du  moteur 
corresponde  sensiblement  a  ladite  vitesse  EB- 

35  REF  corrigee  du  moteur. 

5.  Procede  pour  commander  le  rapport  de  demul- 
tiplication  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  comprenant  en  outre  les 

40  etapes  additionnelles  constituant  a  remplacer 
ladite  vitesse  R-REF  du  moteur  par  une  autre 
vitesse  de  reference  de  frein  moteur  EB-REF 
(Ne(D2):S8)  superieure  a  ladite  vitesse  R-REF 
du  moteur,  correspondant  a  I'ouverture  de  I'ac- 

45  celerateur  lorsque  cette  ouverture  est  fermee, 
mais  que  le  frein  du  vehicule  n'est  pas  action- 
ne  (figure  4). 

6.  Procede  pour  commander  le  rapport  de  demul- 
50  tiplication  dans  une  transmission  a  variation 

continue  de  la  vitesse,  sur  la  base  de  I'un  ou 
I'autre  de  modes  predefinis, 

caracterise  par  lesdits  modes  predifinis 
comprenant  : 

55  (A-1)  un  mode  de  fonctionnement 
(S23,S25,S26)  dans  la  gamme  D,  qui  est 
choisi  dans  une  position  d'un  levier  de  vi- 
tesse  dans  la  gamme  D  alors  que  I'ouvertu- 
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re  de  I'accelerateur  est  ouverte,  le  rapport 
de  demultiplication  etant  commande  de  telle 
sorte  qu'une  vitesse  reelle  du  moteur  coin- 
cide  avec  une  vitesse  de  reference  de  fonc- 
tionnement  du  moteur  dans  la  gamme  D  5 
(vitesse  R-REF  du  moteur)  correspondant  a 
ladite  ouverture  de  I'accelerateur; 
(A-2)  un  mode  de  frein  moteur  dans  la 
gamme  D  (S23,S24,S27,S28,S29),  qui  est 
choisi  dans  la  position  du  levier  de  vitesse  10 
dans  la  gamme  D  alors  que  I'ouverture  de 
I'accelerateur  est  sensiblement  fermee,  le 
rapport  de  demultiplication  etant  commande 
de  telle  sorte  que  la  vitesse  reelle  du  mo- 
teur  coincide  avec  la  vitesse  de  reference  is 
de  frein  moteur  du  moteur  dans  la  gamme 
D  (vitesse  EB-REF  du  moteur)  qui  est  supe- 
rieure  a  ladite  vitesse  R-REF  du  moteur 
dans  la  gamme  D  ; 
(B)  un  mode  dans  la  gamme  L  (S30-S35),  20 
qui  est  choisi  dans  la  position  du  levier  de 
vitesse  dans  la  gamme  L,  le  rapport  de 
demultiplication  etant  commande  de  manie- 
re  que  la  vitesse  reelle  du  moteur  coincide 
avec  une  vitesse  de  reference  du  moteur  25 
dans  la  gamme  L,  qui  est  superieure  a 
ladite  vitesse  R-REF  du  moteur  dans  la 
gamme  D  et  est  reglee  de  maniere  a  cor- 
respondre  a  I'ouverture  de  I'accelerateur; 

auquel  cas,  lorsque  le  levier  de  change-  30 
ment  de  vitesse  est  positionne  dans  la  gam- 
me  "D",  alors  que  I'ouverture  de  I'accelera- 
teur  est  sensiblement  fermee  et  que  le  frein 
du  vehicule  est  actionne,  le  mode  dans  la 
gamme  L  est  selectionne  independamment  35 
de  la  position  de  changement  de  vitesse  et 
le  rapport  de  demultiplication  est  comman- 
de  sur  la  base  du  mode  dans  la  gamme  L. 

7.  Procede  pour  commander  le  rapport  de  demul-  40 
tiplication  selon  la  revendication  6,  selon  lequel 
ledit  mode  dans  la  gamme  L  comprend 

(B-1)  un  mode  de  fonctionnement  dans  la 
gamme  L  (S30.S31  ,S34,S35),  qui  est  choisi 
lorsque  le  levier  de  vitesse  est  en  position  45 
dans  la  gamme  L  alors  que  I'ouverture  de 
I'accelerateur  est  ouverte,  ledit  rapport  de 
demultiplication  etant  commande  de  telle 
sorte  que  la  vitesse  reelle  du  moteur  coinci- 
de  avec  une  vitesse  R-REF  du  moteur  dans  so 
la  gamme  L,  qui  est  superieure  a  ladite 
vitesse  R-REF  du  moteur  dans  la  gamme  D, 
et 
(B-2)  un  mode  de  frein  moteur  dans  la 
gamme  L  (S30.S31  ,S32,S33),  qui  est  choisi  55 
dans  la  position  de  la  gamme  L,  alors  que 
I'ouverture  de  I'accelerateur  est  sensible- 
ment  ferme,  le  rapport  de  demultiplication 

etant  commande  de  maniere  que  la  vitesse 
reelle  du  moteur  coincide  avec  une  vitesse 
EB-REF  du  moteur  dans  la  gamme  L,  qui 
est  superieure  a  ladite  vitesse  R-REF  du 
moteur  dans  la  gamme  L;  et 

lorsque  I'ouverture  de  I'accelerateur  est 
sensiblement  fermee  et  que  le  frein  du  vehi- 
cule  est  actionne  alors  que  le  levier  de 
vitesse  est  positionne  dans  la  gamme  "D", 
le  mode  de  frein  moteur  dans  la  gamme  L 
est  selectionne  et  le  rapport  de  demultipli- 
cation  est  commande  sur  la  base  du  mode 
de  frein  moteur  dans  la  gamme  L  (figure  6). 

8.  Procede  pour  commander  le  rapport  de  demul- 
tiplication  selon  la  revendication  6  ou  8,  selon 
lequel  ladite  vitesse  EB-REF  du  moteur  est 
determinee  en  fonction  d'une  vitesse  du  vehi- 
cule. 
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