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Description 

This  invention  relates  to  an  automotive  driving 
control  system  in  accordance  to  the  preamble  of 
claim  1.  Such  a  control  system  is  known  from  EP- 
A-59426. 

In  ordinary  automobiles  in  which  a  trans- 
mission  having  set  transmission  ratios  is  used 
and  the  engine  output  and/or  the  vehicle  speed 
are  controlled  by  changing  the  opening  degree  of 
the  throttle  valve,  it  is  necessary  to  set  the  engine 
as  is  shown  in  the  diagram  of  figure  1a.  In  figure 
1a,  curves  E1,  E2  and  E3  are  contour  lines  joining 
points  of  equal  specific  fuel  consumption 
depicted  in  an  orthogonal  coordinate  system 
whose  abscissa  and  ordinate  respectively 
representing  the  engine  speed  (Ne)  and  the 
engine  torque  (Te).  The  engine  is  set  so  that  the 
region  D  of  minimum  specific  fuel  consumption 
corresponds  to  an  opening  degree  of  the  throttle 
valve  slightly  smaller  than  the  full  or  maximum 
opening  degree  in  order  to  obtain  a  large  torque 
during,  for  instance,  acceleration  by  full  opening 
the  throttle  valve  and  at  the  same  time  actuating, 
for  instance,  an  air  fuel  ratio  enriching  device, 
thereby  ensuring  reserve  torque.  When  control- 
ling  the  driving  state  of  an  automobile  provided 
with  such  an  engine,  it  is  preferred  that  the 
operating  state  of  the  automobile  be  caused  to  fall 
within  the  region  D  of  minimum  specific  fuel 
consumption  bounded  by  the  curve  E1  or  near 
thereto.  Curve  A  in  figure  1a  is  a  contour  line  for 
the  full  opening  degree  of  the  throttle  valve. 

A  concept  for  improving  the  specific  fuel  con- 
sumption  is  disclosed  in  GB-C-1  525  861.  In  this 
driving  control  system  a  continuously  varying 
transmission  (CVT)  and  the  throttle  valve  are 
controlled  according  to  a  specific  load  line 
defined  by  predetermined  engine  speed  and 
engine  torque. 

In  a  further  known  driving  control  system  (EP- 
A-59  426)  the  continuously  varying  transmission 
(CVT)  and  the  throttle  valve  are  controlled  along 
iso  fuel  consumption  lines  such  that 

-  when  the  engine  speed  is  between  predeter- 
mined  first  and  second  values  the  clutch  is  put  in 
half  clutch  state, 

-  when  the  engine  speed  is  equal  to  the  first 
predetermined  value  the  control  of  the  shaft 
torque  is  carried  out  by  the  throttle  valve,  and 

-  when  the  engine  speed  is  above  the  second 
predetermined  value  the  throttle  valve  is  main- 
tained  near  fully  open  position  while  the  control 
of  the  shaft  torque  is  carried  out  by  the  CVT  alone. 

In  the  last  mentioned  operating  state,  i.e.  during 
the  engine  operation  of  high  speed  under  heavy 
load,  the  engine  may  be  operated  at  an  exces- 
sively  high  speed  in  order  to  attain  sufficient 
acceleration  which  increases  the  danger  of 
damaging  the  engine. 

The  object  of  the  present  invention  is  to  provide 
an  improved  automotive  driving  control  system 
which  avoids  any  danger  of  damaging  the  engine 
when  the  throttle  valve  is  maintained  near  its  fully 
open  position. 

This  object  is  solved  according  to  the  features 
of  the  characterizing  clause  of  claim  1. 

A  study  of  the  driving  control  of  an  automobile 
from  the  viewpoint  of  the  engine  speed-torque 

5  characteristics  reveals  the  following. 
In  Figure  1b,  line  A  is  an  engine  speed-torque 

characteristic  curve  showing  the  relationship 
between  torque  and  speed  in  case  that  the  throttle 
valve  is  fixed  at  the  full  open  position  (This  curve 

w  will  be  referred  to  as  "full  open  line",  hereinbe- 
low.),  line  B  is  the  same  in  case  that  the  trans- 
mission  ratio  is  fixed  (This  curve  will  be  referred 
to  as  fixed  gear  line,  hereinbelow.),  and  line  C  is 
the  same  in  case  that  the  engine  output  is  fixed 

15  (This  curve  will  be  referred  to  as  "fixed  output 
line",  hereinbelow.).  In  almost  all  the  conven- 
tional  automobiles,  since  a  transmission  having 
preset  transmission  ratios,  e.g.,  first  speed  to  fifth 
speed,  is  used  and  the  engine  speed-torque 

20  characteristics  in  the  case  of  fixed  transmission 
ratio  are  as  shown  by  the  fixed  gear  line  B,  it  has 
been  necessary  to  control  the  engine  output  by 
controlling  the  throttle  valve  opening  degree. 
When  it  is  assumed  that  the  engine  output  is  80PS 

25  in  a  certain  operating  state  on  the  fixed  gear  line 
B,  e.g.,  operating  state  b  corresponding  to  an 
engine  speed  of  3000  rpm  and  a  torque  T1,  and 
when  the  engine  speed  is  gradually  lowered 
without  changing  the  engine  output,  torque  is 

30  increased  along  the  fixed  output  line  C  as  shown 
by  the  arrow  c  and  takes  value  T2  at  the  inter- 
section  a  of  the  fixed  output  line  C  and  the  full 
open  line  A,  the  value  of  the  engine  speed  at  the 
intersection  a  being  2000  rpm.  This  means  that 

35  any  engine  output  which  has  conventionally  been 
obtained  with  a  fixed  transmission  ratio  can  be 
obtained  with  the  throttle  valve  fixed  at  the  full 
open  position  by  changing  the  transmission  ratio. 
That  is,  by  using  a  stepless  transmission  so  that 

40  the  transmission  ratio  can  be  continuously 
changed,  there  can  be  obtained  a  novel  driving 
control  system  in  which  the  automobile  can  be 
controlled  to  a  desired  operating  state  with  the 
throttle  valve  held  full  open.  Further,  since  the 

45  engine  output  and  the  vehicle  speed  can  be 
ensured,  with  this  control  system,  by  changing 
the  transmission  ratio,  an  engine  having  the 
region  D  of  the  minimum  specific  fuel  consump- 
tion  near  the  full  open  line  A  as  shown  in  Figure  Ic 

50  can  be  used.  Further  in  this  control  system,  the 
pressure  in  the  intake  passage  downstream  of  the 
throttle  valve  cannot  become  negative  and 
accordingly  pumping  loss  of  the  engine  output 
can  be  substantially  reduced. 

55  From  the  viewpoint  of  volatility  of  fuel,  it  is 
preferred  that  the  throttle  valve  be  held  at  a 
slightly  closed  position  rather  than  the  full  open 
position.  This  is  particularly  true  when  the 
temperature  of  the  engine  is  low. 

60  The  automotive  driving  control  system  of  the 
present  invention  is  based  upon  the  concept 
described  above,  and  comprises  a  stepless  trans- 
mission  provided  between  the  engine  and  the 
driving  wheels,  a  transmission  controlling  means 

65  for  controlling  the  transmission  ratio  of  the  step- 
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less  transmission,  a  throttle  valve  driving  means 
for  driving  the  throttle  valve  of  the  engine,  and  a 
control  means  for  controlling  the  transmission 
control  means  and  the  throttle  valve  driving 
means.  The  control  means  controls  the  trans- 
mission  control  means  and  the  throttle  valve 
driving  means  according  to  the  amount  of 
depression  of  the  accelerator  pedal,  and  when  the 
amount  of  depression  of  the  accelerator  pedal  is 
within  a  predetermined  range,  the  control  means 
controls  the  throttle  valve  driving  means  so  that 
the  opening  degree  of  the  throttle  valve  isfixed  at  a 
predetermined  value  irrespective  of  the  amount  of 
depression  of  the  accelerator  pedal,  and  the 
transmission  control  means  to  control  the  trans- 
mission  ratio  of  the  transmission  so  that  the 
engine  output  corresponding  to  the  amount  of 
depression  of  the  accelerator  pedal  can  be 
obtained  taking  into  account  the  predetermined 
value  of  the  opening  degree  of  the  throttle  valve. 

In  the  system  of  the  present  invention,  pumping 
loss  of  the  engine  output  is  reduced  and  volatility 
of  fuel  is  improved  by  fixing  the  opening  degree  of 
the  throttle  valve  at  the  predetermined  value  when 
the  amount  of  depression  of  the  accelerator  pedal 
is  within  the  predetermined  range,  and  at  the  same 
time  desired  engine  output  corresponding  to  the 
amount  of  depression  of  the  accelerator  pedal  can 
be  ensured  by  controlling  the  transmission  ratio 
according  to  the  amount  of  depression  of  the 
accelerator  pedal  and  the  predetermined  value  of 
the  opening  degree  of  the  throttle  valve. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
Figure  la  shows  constant  specific  fuel  consump- 

tion  regions  in  the  case  of  conventional  auto- 
mobiles  in  which  the  abscissa  and  the  ordinate 
respectively  represent  the  engine  speed  Ne  and 
the  engine  torque  Te, 

Figure  1b  shows  engine  speed-torque  charac- 
teristic  curves  for  illustrating  the  principle  of  the 
present  invention, 

Figure  1c  is  a  view  similar  to  Figure  1a  but  in  the 
case  of  an  automobile  provided  with  the  driving 
control  system  in  accordance  with  the  present 
invention, 

Figure  2  is  a  schematic  diagram  of  a  driving 
control  system  in  accordance  with  an  embodiment 
of  the  present  invention, 

Figure  3  is  a  schematic  view  showing  the 
stepless  transmission  employed  in  the  system  of 
Figure  2, 

Figure  4  is  a  view  showing  the  characteristics  of 
the  first  target  engine  speed  stored  in  the  memory 
employed  in  the  system  of  Figure  2, 

Figure  5  is  a  view  showing  the  characteristics  of 
the  target  opening  degree  of  the  throttle  valve 
stored  in  the  memory, 

Figure  6  is  a  view  for  illustrating  the  operation  of 
the  system, 

Figure  7  is  a  view  for  illustrating  the  operation  of 
the  CPU  employed  in  the  system,  and 

Figure  8  is  a  view  for  illustrating  the  operation  of 
the  CPU  in  accordance  with  another  embodiment 
of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

Figure  2  shows  an  automotive  driving  control 
system  in  accordance  with  an  embodiment  of  the 

5  present  invention.  In  Figure  2,  an  engine  1  is 
provided  with  a  throttle  valve  3  in  its  intake 
passage  2.  A  check  valve  4  is  disposed  in  the  intake 
passage  2  upstream  of  the  throttle  valve  3  and  a 
bypass  passage  5  is  provided  to  bypass  the  check 

10  valve  4.  A  supercharger  6  for  increasing  torque  of 
the  engine  1  is  disposed  in  the  bypass  passage  5. 
The  driving  force  of  the  engine  1  is  delivered  to  the 
supercharger  6  by  way  of  pulleys  7  and  8  and  a  belt 
9,  and  an  electromagnetic  clutch  10  is  inserted 

15  between  the  supercharger  6  and  the  pulley  7  to 
control  the  driving  force  delivered  to  the  super- 
charger  6.  The  lower  part  of  the  intake  passage  2 
downstream  of  the  throttle  valve  3  is  divided  into 
four  intake  passages  2a  to  2d,  one  for  each 

20  cylinder.  Fuel  injection  valves  11a  to  1  1d  are 
respectively  disposed  in  the  intake  passages  2a  to 
2d. 

To  the  output  shaft  12  of  the  engine  1  is 
connected  a  stepless  transmission  14  by  way  of  a 

25  clutch  14a.  The  clutch  14a  controls  delivery  of  the 
driving  force  of  the  engine  1  to  the  input  shaft  12a 
of  the  stepless  transmission  14.  The  driving  shaft 
15  of  the  transmission  14  is  connected  to  driving 
wheels  17  by  way  of  a  differential  gear  16.  The 

30  transmission  ratio  of  the  stepless  transmission  14 
is  controlled  by  a  transmission  control  device 
18. 

The  stepless  transmission  14  and  the  trans- 
mission  control  device  18  are  shown  in  detail  in 

35  Figure  3.  A  primary  pulley  19  is  mounted  on  the 
input  shaft  12a  which  is  driven  by  the  output  shaft 
12  of  the  engine  1.  On  the  driving  shaft  15  is 
mounted  a  secondary  pulley  20.  The  pulleys  19 
and  20  are  connected  with  each  other  by  way  of  a 

40  V-belt  21.  The  primary  pulley  19  comprises  a 
stationary  pulley  half  19a  and  a  movable  pulley 
half  19b  which  is  opposed  to  the  stationary  pulley 
half  19a  and  is  movable  toward  and  away  from  the 
stationary  pulley  half  19a.  A  hydraulic  pressure 

45  chamber  19c  is  defined  behind  the  movable  pulley 
half  19b.  A  planet  gear  19d  engages  the  input  shaft 
1  2a  with  the  stationary  pulley  half  19a.  A  clutch  28, 
which  is  in  the  form  of  a  hydraulic  clutch,  acts  on 
the  planet  gear  19d  in  response  to  manual  oper- 

50  ation  of  a  shift  lever  (not  shown).  When  the  shift 
lever  is  shifted  into  "forward"  L,  the  hydraulic 
clutch  28  causes  the  planet  gear  19d  to  be  fixedly 
engaged  with  the  input  shaft  12a  under  the  control 
of  a  manually  operated  valve  13b  which  is 

55  operated  in  response  to  operation  of  the  shift  gear, 
whereby  the  stationary  pulley  half  19a  of  the 
primary  pulley  19  is  rotated  in  the  same  direction 
as  the  input  shaft  12a.  On  the  other  hand,  when  the 
shift  lever  is  shifted  into  "reverse"  R,  the  planet 

60  gear  19d  is  fixedly  engaged  with  a  casing  14b  so 
that  the  stationary  pulley  half  19a  is  rotated  in  the 
direction  opposite  to  the  input  shaft  12a.  Similarly 
to  the  primary  pulley  19,  the  secondary  pulley  20 
comprises  a  stationary  pulley  half  20a  and  a 

65  movable  pulley  half  20b  which  is  opposed  to  the 
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stationary  pulley  half  20a  and  is  movable  toward 
and  away  from  the  stationary  pulley  half  20a.  A 
hydraulic  pressure  chamber  20c  is  defined  behind 
the  movable  pulley  half  20b.  The  hydraulic 
pressure  chambers  19c  and  20c  are  connected  to 
an  oil  pump  22  byway  of  an  oil  passage  27  which 
is  provided  with  a  regulator  valve  23.  A  secondary 
valve  26  controls  delivery  and  removal  of 
hydraulic  pressure  to  and  from  the  hydraulic 
pressure  chamber  20c  of  the  secondary  pulley  20 
in  response  to  movement  of  the  movable  pulley 
half  19b  of  the  primary  pulley  19.  The  space 
between  the  movable  pulley  half  and  the  station- 
ary  pulley  half  of  each  pulley  changes  according 
to  the  hydraulic  pressure  applied  to  the  corre- 
sponding  hydraulic  pressure  chamber,  and  the  V- 
belt  21  radially  moves  back  and  forth  in  response 
to  the  change  in  the  space  between  the  movable 
and  stationary  pulley  halves.  This  changes  the 
effective  diameter  of  the  primary  and  secondary 
pulleys  19  and  20,  thereby  permitting  continuous 
change  in  the  transmission  ratio.  A  first  solenoid 
valve  25  is  provided  between  the  regulator  valve 
23  and  the  hydraulic  pressure  chamber  19c  of  the 
primary  pulley  19  in  order  to  control  delivery  of 
hydraulic  pressure  to  the  hydraulic  pressure 
chamber  19c.  The  first  solenoid  valve  25  opens 
upon  receipt  of  a  transmission-ratio-down  signal 
93  (to  be  described  later)  to  deliver  hydraulic 
pressure  to  the  hydraulic  pressure  chamber  19c  of 
the  primary  pulley  19,  thereby  moving  the  mov- 
able  pulley  half  19b  toward  the  stationary  pulley 
half  19a  to  reduce  the  space  therebetween.  When 
the  movable  pulley  half  19b  is  moved  toward  the 
stationary  pulley  half  19a,  the  hydraulic  pressure 
chamber  20c  of  the  secondary  pulley  20  is 
relieved  under  the  control  of  the  secondary  valve 
26  and  the  movable  pulley  half  20b  is  moved 
away  from  the  stationary  pulley  half  20a  to 
enlarge  the  space  therebetween,  whereby  the 
transmission  ratio  of  the  stepless  transmission  14 
is  reduced.  Between  the  hydraulic  pressure 
chamber  19c  of  the  primary  pulley  19  and  the  first 
solenoid  valve  25  is  provided  a  second  solenoid 
valve  24  for  controlling  removal  of  hydraulic 
pressure  from  the  hydraulic  pressure  chamber 
19c  of  the  primary  pulley  19.  The  second  solenoid 
valve  24  opens  upon  receipt  of  a  transmission- 
ratio-up  signal  92  (to  be  described  later)  to  relieve 
hydraulic  pressure  from  the  hydraulic  pressure 
chamber  19c,  thereby  moving  the  movable  pulley 
half  19b  away  from  the  stationary  pulley  half  19a 
to  enlarge  the  space  therebetween.  When  the 
movable  pulley  half  19b  is  moved  away  from  the 
stationary  pulley  half  19a,  hydraulic  pressure  is 
delivered  to  the  hydraulic  pressure  chamber  20c 
of  the  secondary  pulley  20  under  the  control  of 
the  secondary  valve  26  and  the  movable  pulley 
half  20b  is  moved  toward  the  stationary  pulley 
half  20a  to  reduce  the  space  therebetween, 
whereby  the  transmission  ratio  of  the  stepless 
transmission  is  increased.  Reference  numeral  13a 
denotes  a  clutch  valve  for  breaking  the  driving 
connection  between  the  primary  and  secondary 
pulleys  19  and  20  by  way  of  the  V-belt  21. 

In  Figure  2,  reference  numeral  29  denotes  an 
accelerator  position  sensor  for  detecting  the 
amount  of  depression  of  the  accelerator  pedal  30, 
the  amount  of  depression  of  the  accelerator  pedal 

5  30  being  regarded  as  a  parameter  of  the  engine 
output  requirement  in  this  embodiment.  Ref- 
erence  numerals  31,  33  and  34  respectively 
denote  a  brake  position  sensor  for  detecting  the 
amount  of  depression  of  a  brake  pedal  32,  an 

10  engine  speed  sensor  for  detecting  engine  rpm, 
and  an  airflow  meter  for  detecting  the  amount  of 
intake  air.  Reference  numerals  35,  36  and  37 
respectively  denote  a  throttle  position  sensor  for 
detecting  the  opening  degree  of  the  throttle  valve 

15  3,  a  throttle  valve  actuator  for  opening  and  clos- 
ing  the  throttle  valve  3  and  a  pressure  sensor  for 
detecting  the  pressure  in  the  intake  passage  2. 

Reference  numeral  38  denotes  a  control  circuit 
comprising  an  input/output  interface  39,  a  CPU  40 

20  and  a  memory  41.  The  memory  41  stores  a 
program  for  operation,  maps  of  first  and  second 
target  engine  speeds  and  a  map  of  target  opening 
degree  of  the  throttle  valve.  In  the  map,  the  first 
target  engine  speed  is  related  to  the  amount  of 

25  depression  of  the  accelerator  pedal  30  as  shown 
in  Figure  4.  That  is,  the  first  target  engine  speed  is 
held  constant  at  a  first  value  Nel  when  the  amount 
of  depression  of  the  accelerator  pedal  30  is 
smaller  than  a  first  preset  value  al,  and  at  a 

30  second  value  Nem  when  the  amount  of 
depression  a  of  the  accelerator  pedal  30  is  larger 
than  a  second  preset  value  a2.  When  the  amount 
of  depression  a  of  the  accelerator  pedal  30  is 
between  the  first  and  second  preset  values  a1  and 

35  a.2,  the  first  target  engine  speed  is  substantially 
linearly  increased  with  increase  of  the  amount  of 
depression  a  of  the  accelerator  pedal  30.  The 
target  opening  degree  of  the  throttle  valve  is 
related  to  the  amount  of  depression  of  the 

40  accelerator  pedal  30  as  shown  in  Figure  5.  That  is, 
the  target  opening  degree  of  the  throttle  valve  is 
increased  linearly  with  increase  in  the  amount  of 
depression  a  of  the  accelerator  pedal  30  so  long 
as  the  amount  of  depression  a  is  smaller  than  the 

45  first  preset  value  a1,  and  is  held  at  a  predeter- 
mined  constant  value  61  when  the  amount  of 
depression  a  is  not  smaller  than  the  first  preset 
value  a1.  The  CPU  40  receives  detection  signals 
from  the  sensors  29,  31,  33,  34,  35  and  37  and 

so  accomplishes  predetermined  operation  to  control 
the  transmission  control  device  18,  the  throttle 
valve  actuator  36,  the  fuel  injection  valves  11a  to 
1  1d  and  the  supercharger  6  so  that  the  engine 
speed-torque  characteristics  shown  by  the  solid 

55  line  in  Figure  6  are  obtained.  That  is,  when  the 
amount  of  depression  a  of  the  accelerator  pedal 
30  is  not  larger  than  the  first  preset  value  al,  the 
engine  speed  is  held  at  the  first  value  Nel  and  the 
opening  degree  of  the  throttle  valve  is  changed 

60  according  to  the  amount  of  depression  a  of  the 
accelerator  pedal  30  (the  part  of  the  solid  line 
indicated  at  X).  When  the  amount  of  depression  a  
of  the  accelerator  pedal  30  is  between  the  first  and 
second  preset  values  a1  and  a2,  the  opening 

65  degree  of  -the  throttle  valve  is  held  at  the  predeter- 
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mined  constant  value  81  and  at  the  same  time  the 
engine  speed  is  changed  according  to  the  amount 
of  depression  of  the  accelerator  pedal  30  (the  part 
of  the  solid  line  indicated  at  Y).  When  the  amount 
of  depression  of  a  the  accelerator  pedal  30  is 
larger  than  the  second  preset  value  a.2,  the  engine 
speed  and  the  opening  degree  of  the  throttle 
valve  are  both  held  constant,  respectively  at  the 
second  value  Nem  and  the  predetermined  con- 
stant  value  01  (the  part  of  the  solid  line  indicated 
at  Z).  Further  the  CPU  40  reduces  the  opening 
degree  of  the  throttle  valve  3  and  controls  the 
engine  speed  according  to  the  amount  of 
depression  S  of  the  brake  pedal  32  when  the 
amount  of  depression  of  the  brake  pedal  32  is 
larger  than  a  preset  value.  As  for  control  of  the 
amount  of  fuel  to  be  injected,  the  CPU  40  gener- 
ates  a  fundamental  fuel  injection  pulse  approp- 
riate  for  obtaining  a  stoichiometric  air-fuel  ratio  X 
(=1)  according  to  the  engine  speed  and  the 
amount  of  intake  air  when  the  amount  of 
depression  a  of  the  accelerator  pedal  30  is  not 
larger  than  the  second  preset  value  a.2,  while 
when  the  amount  of  depression  a  of  the 
accelerator  pedal  30  is  larger  than  the  second 
preset  value  a.2,  the  CPU  40  corrects  the  funda- 
mental  fuel  injection  pulse  to  the  air-fuel  mixture, 
for  instance,  to  an  air-fuel  ratio  of  13.5.  Further  the 
CPU  40  controls  the  electromagnetic  clutch  10  so 
that  supercharging  is  started  and  the  driving  force 
of  the  engine  1  is  delivered  to  the  supercharger  6 
according  to  the  amount  of  depression  a  of  the 
accelerator  pedal  30  when  the  amount  of 
depression  a  of  the  accelerator  pedal  30  exceeds 
the  second  preset  value  a2. 

The  operation  of  the  CPU  40  is  illustrated  in 
Figure  7  in  which  the  operation  of  the  CPU  40  is 
represented  by  hard  circuitry  for  the  sake  of 
convenience  of  explanation.  In  Figure  7,  reference 
numerals  42  and  43  respectively  denote  an 
accelerator  depression  signal  which  is  the  detec- 
tion  signal  of  the  accelerator  position  sensor  29, 
and  a  brake  depression  signal  which  is  the  detec- 
tion  signal  of  the  brake  position  sensor  31.  Ref- 
erence  numerals  44  and  45  both  denote  engine 
rpm  signals  from  the  engine  speed  sensor  33. 
Reference  numerals  46  and  47  respectively 
denote  a  throttle  opening  degree  signal  which  is 
the  detection  signal  of  the  throttle  position  sensor 
35,  and  an  intake  passage  pressure  signal  which 
is  the  detection  signal  of  the  pressure  sensor  37. 

In  Figure  7,  the  rectangular  frames  which  are 
indicated  at  reference  numerals  48  to  51  and  in 
which  characteristic  are  curves  depicted  are  func- 
tion  generators,  the  output  of  each  function 
generator  being  related  to  the  input  thereinto  as 
shown  by  the  corresponding  characteristic  curve, 
the  output  and  the  input  being  respectively  repre- 
sented  by  values  on  the  ordinate  and  the  abs- 
cissa.  Actually  each  characteristic  curve  is  stored 
as  a  map  and  the  CPU  40  reads  out  the 
memorized  value  of  the  output  corresponding  to 
a  given  input  from  the  map.  This  is  represented 
by  the  function  generator  in  the  hard  circuitry  in 
Figure  7.  More  particularly,  the  function  generator 

48  represents  a  first  target  engine  speed 
generator  which  receives  the  accelerator 
depression  signal  42  representing  the  amount  of 
depression  a  of  the  accelerator  pedal  30  and 

5  generates  the  first  target  engine  speed  described 
above  with  reference  to  Figure  4.  The  function 
generator  49  represents  a  target  throttle  opening 
degree  generator  which  receives  the  accelerator 
depression  signal  42  and  generates  the  target 

jo  opening  degree  of  the  throttle  valve  described 
above  in  conjunction  with  Figure  7.  The  function 
generator  50  represents  a  target  intake  passage 
pressure  generator  which  receives  the  accelerator 
depression  signal  42  and  generates  a  target 

15  pressure  in  the  intake  passage.  The  function 
generator  51  represents  a  second  target  engine 
speed  generator  which  receives  the  brake 
depression  signal  43  representing  the  amount  of 
depression  of  the  brake  pedal  32  and  generates  a 

20  second  target  engine  speed. 
Further,  in  Figure  7,  the  rectangular  frames 

indicated  at  reference  numerals  52  to  64  are 
determining  means  each  for  determining  whether 
or  not  the  input  thereinto  is  larger  than  a  preset 

25  value.  Each  determining  means  outputs  "1  "  when 
the  input  thereinto  falls  within  the  hatched  region 
shown  in  its  rectangular  frame.  Reference 
numerals  65  to  68  respectively  denote  adders  for 
adding  two  inputs,  reference  numerals  69  to  79 

30  respectively  denote  AND  gates,  and  reference 
numerals  80  to  85  respectively  denote  OR  gates. 
Further,  reference  numerals  86  to  93  respectively 
denote  control  signals  which  are  obtained  when 
the  signals  from  the  gates  69  to  79  are  "1".  More 

35  particularly,  reference  numeral  86  denotes  an  air- 
fuel  ratio  enriching  signal  for  enriching  the  air- 
fuel  mixture.  When  the  air-fuel  ratio  enriching 
signal  86  is  generated,  the  fundamental  fuel 
injection  pulse  is  corrected  to  enrich  the  air-fuel 

40  mixture.  Reference  numeral  87  denotes  a 
stoichiometric  air-fuel  ratio  signal.  When  the 
stoichiometric  air-fuel  ratio  signal  87  is  generated, 
the  fundamental  fuel  injection  pulse  is  used  as  the 
injection  pulse  without  being  corrected  so  that  the 

45  air-fuel  ratio  is  set  at  the  stoichiometric  value. 
Reference  numerals  88  and  89  respectively 
denote  a  supercharging-pressure-up  signal  for 
increasing  the  supercharging  pressure,  and  a 
supercharging-pressu  re-down  signal  for  reducing 

so  the  supercharging  pressure.  Reference  numerals 
90  and  91  respectively  denote  a  throttle-opening- 
degree-up  signal  for  increasing  the  opening 
degree  of  the  throttle  valve  3,  and  a  throttle- 
opening-degree-down  signal  for  reducing  the 

55  opening  degree  of  the  throttle  valve  3.  Further, 
reference  numerals  92  and  93  respectively  denote 
the  aforesaid  transmission-ratio-up  signal  for 
increasing  the  transmission  ratio  and  trans- 
mission-ratio-down  signal  for  reducing  the  trans- 

60  mission  ratio. 
Now,  operation  of  the  system  of  this  embodi- 

ment  will  be  briefly  described  referring  to  Figures 
2  and  6.  The  output  of  the  engine  1  is  delivered  to 
the  driving  wheels  17  by  way  of  the  stepless 

65  transmission  14  and  the  differential  gear  16.  The 
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CPU  40  in  the  control  circuit  38  receives  the 
detecting  signals  from  the  accelerator  position 
sensor  29,  the  brake  position  sensor  31,  the 
engine  speed  sensor  33,  the  airflow  meter  34  and 
the  pressure  sensor  37,  and  accomplishes  the 
predetermined  operation.  When  the  amount  of 
depression  a  of  the  accelerator  pedal  30  smaller 
than  the  first  preset  value  (i.e.,  during  low  speed 
light  load  operation  of  the  engine),  the  CPU  40 
controls  the  transmission  control  device  18  and 
the  throttle  valve  actuator  36  to  hold  the  engine 
speed  constant  at  said  first  value  Nel,  as  shown 
by  the  part  of  the  solid  line  indicated  atX  in  Figure 
6,  which  is  the  minimum  value  within  the  stability 
limit,  and  at  the  same  time  to  change  the  opening 
degree  of  the  throttle  valve  with  change  in  the 
amount  of  depression  a  of  the  accelerator  pedal 
30,  and  at  the  same  time  the  CPU  40  controls  the 
amount  of  fuel  to  be  injected  from  the  fuel 
injection  valves  1  1  a  to  1  1  d  so  that  the  air-fuel  ratio 
is  set  at  a  stoichiometric  value,  thereby  ensuring 
the  engine  output  requirement  by  only  changing 
the  opening  degree  of  the  throttle  valve  3. 

When  the  operating  state  of  the  vehicle 
changes  from  low  speed  travel  to  steady  running 
state  and  the  amount  of  depression  a  of  the 
accelerator  pedal  30  becomes  between  the  first 
and  second  preset  values  a1  and  a.2,  the  CPU  40 
controls  the  transmission  control  device  18  and 
the  throttle  valve  actuator  36  to  hold  constant  the 
opening  degree  of  the  throttle  valve  3  near  full 
open  and  to  change  the  engine  speed  with 
change  in  the  amount  of  depression  a  of  the 
accelerator  pedal  30  as  shown  by  the  part  of  the 
solid  line  indicated  at  Y  in  Figure  6,  and  at  the 
same  time  the  CPU  40  controls  the  air-fuel  ratio  to 
the  stoichiometric  value,  thereby  ensuring  the 
engine  output  requirement  by  only  changing  the 
engine  speed. 

When  the  operating  state  •  of  the  vehicle 
changes  to  high  speed  heavy  load  operation  as 
during  high  speed  travel  of  the  vehicle  or  during 
acceleration  of  the  vehicle,  and  the  amount  of 
depression  a  of  the  accelerator  pedal  30  exceeds 
the  second  preset  value  a2,  the  CPU  40  controls 
the  transmission  control  device  18  and  the 
throttle  valve  actuator  36  to  hold  the  engine  speed 
and  the  opening  degree  of  the  throttle  valve  3 
constant  respectively  at  the  second  value  Nem 
and  the  predetermined  constant  value  81  as 
shown  by  the  part  of  the  solid  line  indicated  at  Z  in 
Figure  6,  and  at  the  same  time  the  CPU  40 
controls  amount  of  the  fuel  to  be  injected  so  that 
air-fuel  mixture  is  enriched  and  actuates  the 
electromagnetic  clutch  10  to  change  the  super- 
charging  pressure  of  the  supercharger  6  accord- 
ing  to  the  amount  of  depression  a  of  the 
accelerator  pedal  30,  thereby  increasing  engine 
torque  and  ensuring  engine  output  larger  than  the 
maximum  engine  output  without  supercharging. 

When  the  brake  pedal  32  is  pushed  down  to 
decelerate  the  vehicle,  the  CPU  40  controls  the 
throttle  valve  actuator  36  to  reduce  the  opening 
degree  of  the  throttle  valve  3  and  controls  the 
transmission  control  device  18  to  change  the 

engine  speed  according  to  the  amount  of 
depression  IS  of  the  brake  pedal  32,  thereby 
producing  engine-brake  effect  having  a  mag- 
nitude  corresponding  to  the  amount  of 

5  depression  IS  of  the  brake  pedal  32,  which 
decelerates  the  vehicle  together  with  the  ordinary 
braking  system. 

Now  operation  of  the  system  of  this  embodi- 
ment  will  be  described  in  detail  referring  to  Figure 

w  7.  While  the  accelerator  pedal  30  is  pushed  down, 
normally  the  brake  pedal  32  is  not  pushed  down, 
and  accordingly  the  determining  means  53  out- 
puts  "1  "  to  open  all  the  AND  gates  71  to  78.  At  the 
same  time  the  determining  means  56  outputs  "1" 

15  to  open  the  AND  gate  79  since  the  engine  speed 
Ne  is  higher  than  the  minimum  speed.  When  the 
amount  of  depression  a  of  the  accelerator  pedal 
30  is  not  larger  than  the  first  preset  value  a1  in 
this  state,  the  first  target  engine  speed  generator 

20  48  generates  the  first  value  Nel  which  is  a  fixed 
value,  and  the  adder  66  calculates  the  difference 
between  the  first  value  Nel  and  the  actual  engine 
speed  Ne.  When  the  actual  engine  speed  Ne  is 
lower  than  the  first  value  Nel,  the  determining 

25  means  59  outputs  "1"  which  signal  constitutes 
the  transmission-ratio-up  signal  92  after  passing 
through  the  AND  gate  71  and  the  OR  gate  84, 
whereby  the  transmission  ratio  of  the  stepless 
transmission  14  is  increased  and  the  actual 

30  engine  speed  Ne  is  increased.  On  the  other  hand, 
when  the  actual  engine  speed  Ne  is  higher  than 
the  first  value  Nel,  the  determining  means  60 
outputs  "1"  which  signal  constitutes  the  trans- 
mission-ratio-down  signal  93  after  passing 

35  through  the  AND  gate  72  and  the  OR  gate  85, 
whereby  the  transmission  ratio  of  the  trans- 
mission  14  is  reduced  and  the  actual  engine 
speed  Ne  is  lowered.  When  the  actual  engine 
speed  Ne  is  equalized  to  the  first  value  Nel,  the 

40  outputs  of  the  determining  means  59  and  60  both 
turn  to  "0"  and  accordingly  the  actual  engine 
speed  Ne  is  held  constant  at  the  first  value  Nel. 

At  the  same  time,  the  target  throttle  opening 
degree  generator  49  generates  the  target  opening 

45  degree  of  the  throttle  valve  3  corresponding  to  the 
amount  of  depression  a  of  the  accelerator  pedal 
30  represented  by  the  accelerator  depression 
signal  42,  and  the  adder  67  calculates  the  differ- 
ence  between  the  target  opening  degree  of  the 

so  throttle  valve  3  and  the  actual  opening  degree  0  of 
the  throttle  valve  3.  When  the  latter  is  smaller 
than  the  former,  the  determining  means  61  out- 
puts  "1"  which  signals  constitutes  the  throttle- 
opening-degree-up  signal  90  after  passing 

55  through  the  AND  gate  73  and  the  OR  gate  82, 
whereby  the  opening'  degree  of  the  throttle  valve 
3  is  increased.  On  the  other  hand  when  the  actual 
opening  degree  8  of  the  throttle  valve  3  is  larger 
than  the  target  opening  degree  of  the  throttle 

60  valve  3,  the  determining  means  62  outputs  "1" 
which  signal  constitutes  the  throttle-opening- 
degree-down  signal  91  after  passing  through  the 
AND  gate  74,  the  OR  gate  83  and  the  AND  gate  79, 
whereby  the  opening  degree  of  the  throttle  valve 

65  3  is  reduced.  When  the  actual  opening  degree  8  of 
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the  throttle  valve  3  is  equalized  to  the  target 
opening  degree,  the  outputs  of  the  determining 
means  61  and  62  both  turn  to  "0"  and  neither  the 
throttle-opening-degree-up  signal  90  nor  the 
throttle-opening-degree-down  signal  91  is 
generated,  whereby  the  opening  degree  of  the 
throttle  valve  3  is  controlled  to  the  value  corre- 
sponding  to  the  amount  of  depression  a  of  the 
accelerator  pedal  30. 

Further,  since  the  amount  of  depression  a  of  the 
accelerator  pedal  30  is  not  larger  than  the  second 
preset  value  a2,  the  output  of  the  determining 
means  54  is  kept  at  "0",  and  the  signal  "1",  which 
is  the  inverted  signal  of  the  output  of  the  deter- 
mining  means  54,  constitutes  the  stoichiometric 
air-fuel  ratio  signal  87  after  passing  through  the 
AND  gate  78  and  the  OR  gate  80,  whereby  the 
fundamental  fuel  injection  pulse  which  is  deter- 
mined  according  to  the  engine  speed  and  the 
amount  of  intake  air  is  directly  fed  to  the  fuel 
injection  valves  11a  to  1  1d  without  correction  to 

"  control  the  air-fuel  ratio  to  the  stoichiometric 
value  X  =  1.  The  target  intake  passage  pressure 
generator  50  generates  the  target  pressure  in  the 
intake  passage  corresponding  to  the  amount  of 
depression  a  of  the  accelerator  pedal  30,  but 
when  the  amount  of  depression  a  of  the 
accelerator  pedal  30  is  not  larger  than  the  second 
preset  value  a.2,  the  target  pressure  in  the  intake 
passage  is  lower  than  the  actual  pressure  B  in  the 
intake  passage,  and  accordingly  the  supercharg- 
ing-pressure-down  signal  is  generated,  whereby 
the  supercharger  6  is  not  actuated. 

When  the  amount  of  depression  a  of  the 
accelerator  pedal  30  is  increased  to  between  the 
first  and  second  preset  values  a1  and  a2  from 
below  the  first  preset  value  a1,  the  first  target 
engine  speed  generator  48  generates  the  first 
target  engine  speed  corresponding  to  the  amount 
of  depression  of  the  accelerator  pedal  30,  and  at 
the  same  time  the  target  throttle  opening  degree 
generator  49  generates  the  predetermined  con- 
stant  value  91  near  the  full  open  value,  whereby 
the  transmission  control  device  18  and  the 
throttle  actuator  36  are  controlled  in  the  manner 
similar  to  that  described  above  to  equalize  the 
actual  engine  speed  to  the  target  engine  speed 
corresponding  to  the  amount  of  depression  a  of 
the  accelerator  pedal  30  and  to  hold  the  opening 
degree  of  the  throttle  valve  3  at  the  predeter- 
mined  constant  value  81  near  the  full  open  value. 
Further,  the  air-fuel  ratio  is  controlled  to  the 
stoichiometric  value  and  supercharging  is  not 
carried  out  at  this  time. 

When  the  amount  of  depression  a  of  the 
accelerator  pedal  30  becomes  larger  than  the 
second  preset  value  a2,  the  first  target  engine 
speed  generator  48  generates  the  second  value 
Nem  which  is  a  fixed  value,  and  the  target  throttle 
opening  degree  generator  49  generates  the  con- 
stant  value  81  which  is  a  fixed  value  near  the  full 
open  value.  The  transmission  control  device  18 
and  the  throttle  actuator  36  are  controlled  to 
converge  the  actual  engine  speed  to  the  second 
value  Nem  and  to  equalize  the  opening  degree  of 

the  throttle  valve  to  the  constant  value  81.  Fur- 
ther,  when  the  amount  of  depression  a  of  the 
accelerator  pedal  30  is  larger  than  the  second 
preset  value  a2,  the  target  intake  passage 

5  pressure  generator  50  generates  the  target 
pressure  in  the  intake  passage  corresponding  to 
the  amount  of  depression  a  of  the  accelerator 
pedal  30,  and  the  adder  68  calculates  the  differ- 
ence  between  the  target  pressure  in  the  intake 

w  passage  and  the  actual  pressure  B  in  the  intake 
passage.  In  the  early  stage  of  this  state  in  which 
the  actual  pressure  B  in  the  intake  passage  is 
lower  than  the  target  pressure,  the  determining 
means  63  outputs  signal  "1"  and  the  signal  "1" 

15  constitutes  the  supercharging-pressure-up  signal 
88  after  passing  through  the  AND  gate  75, 
whereby  the  electromagnetic  clutch  10  is  con- 
trolled  to  start  supercharging  and  the  driving 
force  of  the  engine  delivered  to  the  supercharger 

20  6  is  increased.  When  the  actual  pressure  B  in  the 
intake  passage  becomes  higher  than  the  target 
pressure,  the  output  signal  of  the  determining 
means  64  turns  to  "1",  and  the  signal  "1"  con- 
stitutes  the  supercharging-pressure-down  signal 

25  89  after  passing  through  the  AND  gate  76  and  the 
OR  gate  81,  whereby  the  electromagnetic  clutch 
10  is  controlled  to  reduce  the  driving  force  of  the 
engine  delivered  to  the  supercharger  6.  When  the 
actual  pressure  B  in  the  intake  passage  is 

30  equalized  to  the  target  pressure  corresponding  to 
the  amount  of  depression  a  of  the  accelerator 
pedal  30,  the  output  of  the  adder  68  becomes 
zero,  whereby  neither  the  supercharging- 
pressure-up  signal  88  nor  the  supercharging- 

35  pressure-down  signal  89  is  generated  and  the 
supercharging  pressure  is  held  at  the  target 
pressure  corresponding  to  the  amount  of 
depression  a  of  the  accelerator  pedal  30.  At  the 
same  time,  the  determining  means  54  outputs  "1  " 

w  since  the  amount  of  depression  a  of  the 
accelerator  pedal  30  is  larger  than  the  second 
preset  value  a2,  and  the  signal  "1  "  constitutes  the 
air-fuel  ratio  enriching  signal  86  after  passing 
through  the  AND  gate  77.  The  air-fuel  ratio  enrich- 

45  ing  signal  86  corrects  the  fundamental  fuel  injec- 
tion  pulse  to  be  fed  to  the  fuel  injection  valves  11a 
to  11d  so  that  the  air-fuel  ratio  is  enriched. 

When  the  accelerator  pedal  30  is  released  and 
the  brake  pedal  32  is  pushed  down,  the  output  of 

50  the  determining  means  53  turns  to  "0"  to  close  all 
the  AND  gates  71  to  78,  and  at  the  same  time  the 
output  of  the  determining  means  52  turns  to  "1" 
to  open  the  AND  gates  69  and  70.  The  signal  "1" 
from  the  determining  means  52  constitutes  the 

55  stoichiometric  air-fuel  ratio  signal  87  after  passing 
through  the  OR  gate  80,  the  supercharging- 
pressure-down  signal  89  after  passing  through 
the  OR  gate  81  and  the  throttle-opening-degree- 
down  signal  91  after  passing  through  the  OR  gate 

50  83  and  AND  gate  79,  whereby  the  air-fuel  ratio  is 
controlled  to  the  stoichiometric  value,  super- 
charging  is  interrupted,  and  the  throttle  valve  3  is 
closed.  Further,  the  second  target  engine  speed 
generator  51  generates  the  second  target  engine 

?5  speed  corresponding  to  the  amount  of  depression 

1 
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IS  of  the  brake  pedal  32,  and  the  adder  65  cal- 
culates  the  difference  between  the  second  target 
engine  speed  and  the  actual  engine  speed  Ne. 
When  the  former  is  higher  than  the  latter,  the 
determining  means  57  outputs  "1"  which  signal 
constitutes  the  transmission-ratio-up  signal  92 
after  passing  through  the  AND  gate  69  and  the  OR 
gate  84,  whereby  the  transmission  ratio  is 
increased  to  increase  the  actual  engine  speed  Ne. 
On  the  other  hand,  when  the  actual  engine  speed 
Ne  is  higher  than  the  second  target  engine  speed, 
the  determining  means  58  outputs  "1"  which 
signal  constitutes  the  transmission-ratio-down 
signal  93  after  passing  through  the  AND  gate  70 
and  OR  gate  85,  whereby  the  transmission  ratio  is 
reduced  to  reduce  the  engine  speed.  When  the 
actual  engine  speed  Ne  is  equalized  to  the  second 
target  engine  speed,  the  output  of  the  adder  65 
turns  to  "0",  and  accordingly  neither  the  trans- 
mission-ratio-up  signal  92  nor  the  transmission- 
ratio-down  signal  93  is  generated. 

The  system  of  this  embodiment  is  advan- 
tageous  in  the  following  points. 

1.  Since  the  throttle  valve  is  fixed  at  a  position 
near  the  full  open  position  and  the  engine  output 
requirement  is  satisfied  by  changing  the  engine 
speed  during  steady  running  of  the  vehicle,  the 
pressure  in  the  intake  passage  downstream  of  the 
throttle  valve  cannot  become  negative  and 
accordingly  pumping  loss  of  the  engine  output 
cannot  occur,  whereby  specific  fuel  consumption 
can  be  substantially  improved. 

2.  Since  only  the  engine  speed  is  controlled 
during  steady  running  of  the  vehicle,  control  is 
simplified  as  compared  with  conventional 
systems  in  which  both  the  engine  speed  and  the 
engine  torque  are  controlled  by  controlling  the 
throttle  valve  opening  degree. 

3.  Since  the  air-fuel  ratio  is  controlled  to  the 
stoichiometric  value  during  steady  running  of  the 
vehicle,  the  specific  fuel  consumption  is  further 
improved. 

4.  In  order  to  obtain  low  output  of  the  engine 
with  the  throttle  valve  being  fixed  during  low 
speed  operation  of  the  engine,  the  gear  of  the 
transmission  must  be  enlarged  in  diameter. 
Accordingly,  generally  it  is  necessary  to  more  or 
less  close  the  throttle  valve.  However,  when  the 
throttle  valve  is  closed  by  a  large  amount,  pump- 
ing  loss  of  the  engine  output  is  apt  to  occur  to 
lower  the  specific  fuel  consumption.  In  the  system 
of  this  embodiment,  the  engine  speed  is  main- 
tained  at  the  minimum  value  within  the  stability 
limit  and  the  engine  output  requirement  is 
ensured  by  changing  the  opening  degree  of  the 
throttle  valve  during  low  speed  light  load  oper- 
ation  of  the  engine.  Therefore,  the  amount  by 
which  the  throttle  valve  is  to  be  closed  during 
such  operating  state  of  the  engine  may  be  rela- 
tively  small,  and  pumping  loss  of  the  engine 
output  is  reduced,  without  adversely  affecting  the 
stability  of  the  engine. 

5.  In  order  to  obtain  the  engine  output  required 
in  high  speed  travel  or  acceleration  of  the  vehicle 
without  moving  the  throttle  valve  during  high 

speed  heavy  load  operation  of  the  engine,  the 
engine  must  be  operated  at  such  high  speed  that 
the  engine  may  possibly  be  damaged.  In  the 
system  of  this  embodiment,  the  engine  output 

5  required  in  high  speed  travel  or  acceleration  of 
the  vehicle  is  obtained  by  carrying  out  super- 
charging  and  enriching  the  air-fuel  mixture. 
Therefore,  sufficient  performance  in  high  speed 
travel  and  acceleration  of  the  vehicle  is  ensured 

10  without  excessively  increasing  the  engine  speed. 
6.  Since  the  throttle  valve  is  closed  and  at  the 

same  time  the  engine  speed  is  controlled  to  the 
value  corresponding  to  the  amount  of  depression 
of  the  brake  pedal  during  braking,  an  optimal 

15  engine  brake  force  can  be  obtained  according  to 
the  amount  of  depression  of  the  brake  pedal. 

Though  in  the  above  embodiment,  the  amount 
of  depression  a  of  the  accelerator  pedal  is 
regarded  as  a  parameter  of  engine  output  require- 

20  ment,  it  may  be  regarded  as  a  parameter  of 
vehicle  speed  requirement.  Figure  8  shows 
another  embodiment  of  the  present  invention  in 
which  the  amount  of  depression  a  of  the 
accelerator  pedal  is  regarded  as  a  parameter  of 

25  vehicle  speed  requirement.  In  Figure  8,  analogous 
or  corresponding  parts  are  given  the  same  ref- 
erence  numerals  as  in  Figure  7.  In  Figure  8, 
reference  numeral  94  denotes  a  vehicle  speed 
signal  outputted  from  a  vehicle  speed  sensor 

30  (shown  by  chained  line  99  in  Figure'  2),  and  the 
reference  numeral  95  denote  an  adder  for  cal- 
culating  the  difference  between  the  actual  vehicle 
speed  Vc  represented  by  the  vehicle  speed  signal 
94  and  the  accelerator  depression  signal  42  which 

35  is  a  parameter  of  vehicle  speed  requirement. 
Reference  numeral  96  denotes  an  integrator 
which  integrates  the  output  of  the  adder  96  to 
calculate  the  engine  output  corresponding  to  the 
vehicle  speed  requirement.  Reference  numeral  97 

40  denotes  an  engine  output  generator  for  reading 
out,  from  a  map,  an  engine  output  corresponding 
to  the  output  of  the  adder  95  so  that  the  output  of 
the  adder  95  is  nullified.  The  reference  numeral  98 
denotes  an  adder  which  adds  the  integrated  value 

45  from  the  integrator  96  and  the  output  of  the 
engine  output  generator  97. 

In  the  system  of  this  embodiment,  the  amount 
of  depression  a  of  the  accelerator  pedal  is 
regarded  as  the  vehicle  speed  requirement,  and 

so  the  engine  output  requirement  Pd  is  calculated 
from  the  difference  between  the  amount  of 
depression  a  of  the  accelerator  pedal  and  the 
actual  vehicle  speed  Vc.  Subsequently  the  same 
control  as  in  the  embodiment  described  in  Figure 

55  7  is  carried  out  using  the  engine  output  require- 
ment  Pd.  Further,  since  an  integrating  element  is 
included  in  the  circuitry  for  calculating  the  engine 
output  requirement,  feedback  is  provided  to 
nullify  the  difference  between  the  amount  of 

so  depression  a  of  the  accelerator  pedal  and  the 
actual  vehicle  speed  Vc,  whereby  the  difference  is 
nullified  during  steady  running  of  the  vehicle,  and 
the  engine  output  is  equalized  to  the  running  load 
of  the  engine  output  requirement  Pd. 

65  Though  in  the  above  embodiments,  the  open- 

8 
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ing  degree  of  the  throttle  valve  during  steady 
travel  of  the  vehicle  is  fixed  at  a  value  near  full 
open,  it  may  be  fixed  at  full  open  or  at  a  value 
smaller  than  full  open  by  a  relatively  large 
amount.  Further,  the  air-fuel  ratio  during  steady 
travel  of  the  vehicle  may  be  leaner  than  the 
stoichiometric  value. 

Though  in  the  above  embodiments,  super- 
charging  is  effected  during  high  speed  heavy  load 
operation  of  the  engine  and  the  supercharging 
pressure  is  linearly  controlled,  on-off  control  of 
the  supercharging  may  be  effected  instead  of  the 
linear-control.  If  desired,  supercharging  need  not 
be  effected.  Further,  though  in  the  above  embodi- 
ments,  the  air-fuel  ratio  during  high  speed  heavy 
load  operation  of  the  engine  is  enriched,  it  may  be 
of  the  stoichiometric  value. 

Further,  though  in  the  above  embodiments,  the 
engine  speed  is  maintained  at  the  minimum  value 
within  the  stability  limit,  and  the  opening  degree 
of  the  throttle  valve  is  changed  during  low  speed 
light  load  operation,  other  controls  may  be 
effected.  For  example,  both  the  engine  speed  and 
the  opening  degree  of  the  throttle  valve  may  be 
regulated. 

Claims 

1.  An  automotive  driving  control  system,  com- 
prising  a  stepless  transmission  (14)  provided 
between  an  engine  (1)  and  driving  wheels  (17),  a 
transmission  control  means  (18)  for  controlling 
the  transmission  ratio  of  the  stepless  trans- 
mission  (14),  a  throttle  valve  driving  means  (36) 
for  changing  the  opening  degree  of  a  throttle 
valve  (3)  of  the  engine  (1),  an  accelerator  position 
detecting  means  (29)  for  detecting  the  amount  of 
depression  of  an  accelerator  pedal  (30),  and  con- 
trol  means  (38)  which  receives  the  signal  from  the 
accelerator  position  detecting  means  (29)  and 
accomplishes  predetermined  operation  to  control 
the  transmission  control  means  (18)  and  the 
throttle  valve  driving  means  (36),  characterized  in 
that  said  control  means  (38)  comprises  a  central 
processor  unit  (40)  which  further  receives  detec- 
tion  signals  from  a  brake  position  sensor  (31),  an 
engine  speed  sensor  (33),  an  airflow  meter  (34) 
positioned  in  an  intake  passage  (2)  of  the  engine 
(1),  a  throttle  valve  position  sensor  (35)  and  a 
pressure  sensor  (37)  positioned  in  the  intake 
passage  (2),  and  is  adapted  to  accomplish  a 
control  such  that 

-  when  the  amount  of  depression  of  the 
accelerator  pedal  (30)  is  in  the  range  between  zero 
and  a  first  preset  value,  the  engine  speed  is  held 
at  a  predetermined  minimum  value  within  stab- 
ility  limit  and  the  opening  degree  of  the  throttle 
yalve  (3)  is  changed  according  to  the  amount  of 
depression  of  the  accelerator  pedal  (30), 

-  when  the  amount  of  depression  of  the 
accelerator  pedal  (30)  is  in  the  range  between  said 
first  preset  value  and  a  second  preset  value.which 
is  larger  than  said  first  preset  value,  the  opening 
degree  of  the  throttle  valve  (3)  is  held  near  its  full 
□pen  position  and  the  transmission  ratio  of  the 

stepless  transmission  (14)  is  controlled  so  that  the 
engine  speed  increases  in  proportion  to  the 
amount  of  depression  of  the  accelerator  pedal 
(39),  and 

5  -  when  the  amount  of  depression  of  the 
accelerator  pedal  (30)  is  larger  than  said  second 
preset  value,  the  engine  speed  is  held  at  a 
predetermined  maximum  value  and  an  engine 
torque  increasing  means  (6)  is  actuated. 

10  2.  An  automotive  driving  control  system  as 
defined  in  claim  1,  in  which  said  engine  torque 
increasing  means  (6)  is  a  supercharger. 

3.  An  automotive  driving  control  system  as 
defined  in  claim  1,  in  which  said  control  means 

15  (38)  regards  the  amount  of  depression  of  the 
accelerator  pedal  (30)  as  the  parameter  of  the 
vehicle  speed  requirement  and  determines  said 
engine  output  requirement  on  the  basis  of  the 
difference  between  the  vehicle  speed  require- 

20  ment  and  the  amount  of  depression  of  the 
accelerator  pedal  (30). 

4.  An  automotive  driving  control  system  as 
defined  in  claim  1,  in  which  the  region  of  mini- 
mum  specific  fuel  consumption  is  set  near  a 

25  contour  line  for  the  full  degree  of  the  throttle 
valve  (3). 

5.  An  automotive  driving  control  system  as 
defined  in  claim  1,  in  which  the  opening  degree  of 
the  throttle  valve  (3)  is  reduced  during  braking. 

30  6.  An  automotive  driving  control  system  as 
defined  in  claim  5,  in  which  the  control  of  the 
opening  degree  of  the  throttle  valve  (3)  during 
braking  is  changed  according  to  the  amount  of 
depression  of  the  brake  pedal  (32). 

35  7.  An  automotive  driving  control  system  as 
defined  in  claim  1,  in  which  the  engine  torque 
increasing  means  (6)  controls  the  air-fuel  ratio  of 
the  air-fuel  mixture  so  that  the  air-fuel  ratio  is 
enriched  when  the  amount  of  depression  of  the 

40  accelerator  pedal  (30)  is  larger  than  said  second 
preset  value. 

8.  An  automotive  driving  control  system  as 
defined  in  claim  7,  in  which  the  air-fuel  ratio  is  set 
at  a  stoichiometric  value  when  the  amount  of 

45  depression  of  the  accelerator  pedal  (30)  is  not 
larger  than  said  second  preset  value  and  is  made 
richer  than  the  stoichiometric  value  when  the 
amount  of  depression  of  the  accelerator  pedal 
(30)  is  larger  than  said  second  preset  value. 

50  9.  An  automotive  driving  control  system  as 
defined  in  claim  1,  in  which  the  engine  torque 
increasing  means  comprises  air-fuel  ratio  control- 
ling  means  (11a,  11b,  11c,  lid)  and  supercharging 
means  (6)  both  of  which  are  actuated  when  the 

55  amount  of  depression  of  the  accelerator  pedal 
(30)  is  larger  than  said  second  preset  value. 

Patentanspruche 

so  1.  Kraftfahrzeug-Antriebssteuerung,  welche 
eine  stufenlose  Ubertragung  (14),  die  zwischen 
dem  Motor  (1  )  und  den  Antriebsradern  (17)  vorge- 
sehen  ist,  eine  Regeleinrichtung  fur  die  Ubertra- 
gung  (18)  zur  Regelung  des  Ubertragungsverhalt- 

55  nisses  der  stufenlosen  Ubertragung  (14),  eine 

3 



17 0  120  4 6 0  18 

Steuereinrichtung  (36)  fur  das  Drosselventil  zur 
Veranderung  des  Offnungsgrades  des  Drossel- 
ventiis  (3)  des  Motors  (1),  eine  Anzeigeeinrich- 
tung  (29)  der  Position  der  Beschleunigungsvor- 
richtung,  urn  den  Betrag  anzuzeigen,  mit  dem 
das  Gaspedal  (30)  heruntergedriickt  wird,  und 
eine  Regeleinrichtung  (38)  umfalSt,  die  das 
Signal  aus  der  Anzeigeeinrichtung  (29)  fur  die 
Position  der  Beschleunigungsvorrichtung  emp- 
fangt  und  ein  bestimmtes  Verfahren  durchfuhrt, 
um  die  Regeleinrichtung  (18)  fur  die  Ubertra- 
gung  und  die  Steuereinrichtung  (36)  des  Dros- 
selventils  zu  regeln,  dadurch  gekennzeichnet, 
dalS  die  Regeleinrichtung  (38)  eine  zentrale 
Datenverarbeitungseinheit  (40),  die  weiterhin 
Anzeigesignale  vom  Sensor  (31)  der  Bremsen- 
position  empfangt,  einen  Sensor  (33)  der  Motor- 
geschwindigkeit,  ein  LuftflulSmelSgerat  (34),  das 
am  EinlafSdurchgang  (2)  des  Motors  (1)  ange- 
ordnet  ist,  einen  Sensor  (35)  fur  die  Position  des 
Drosselventils  und  einen  Drucksensor  (37) 
umfalSt,  der  im  EinlalSdurchgang  (2)  angeordnet 
ist,  und  zur  Durchfiihrung  der  Regelung  ange- 
palSt  ist,  so  da(S 

-  wenn  der  Betrag  des  Herunterdruckens  des 
Gaspedals  (30)  im  Bereich  zwischen  Null  und 
einem  ersten  festgelegten  Wert  liegt,  die  Motor- 
geschwindigkeit  innerhalb  der  Stabilitatsgrenze 
bei  einem  bestimmten  Minimaiwert  gehalten 
wird  und  der  Offnungsgrad  des  Drosselventils 
(3)  entsprechend  des  Betrages  des  Herunter- 
druckens  des  Gaspedals  (30)  verandert  wird, 

-  wenn  der  Betrag  des  Herunterdruckens  des 
Gaspedals  (30)  im  Bereich  zwischen  dem  ersten 
festgelegten  Wert  und  dem  zweiten  festgelegten 
Wert  liegt,  der  grolSer  als  der  erste  festgelegte 
Wert  ist,  der  Offnungsgrad  des  Drosselventils 
(30)  in  der  Nahe  seiner  vollstaridig  geoffneten 
Stellung  gehalten  wird  und  das  Ubertragungs- 
verhaltnis  der  stufenlosen  Ubertragung  (14) 
geregelt  wird,  sodalS  sich  die  Motorgeschwin- 
digkeit  im  Verhaltnis  zum  Betrag  des  Herunter- 
druckens  des  Gaspedals  (39)  erhoht  und 

-  wenn  der  Betrag  des  Herunterdruckens  des 
Gaspedals  (30)  grolSer  als  der  zweite  festgelegte 
Wert  ist,  die  Motorgeschwindigkeit  bei  einem 
bestimmten  Hochstwert  gehalten  wird  und  die 
Einrichtung  (6)  zur  Erhohung  des  Motordrehmo- 
ments  betatigt  wird. 

2.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  1,  worin  die  Einrichtung  (6)  zur  Erho- 
hung  des  Motordrehmomentes  ein  Vorverdich- 
ter  bzw.  Kompressor  ist. 

3.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  1,  worin  die  Regeleinrichtung  (38)  den 
Betrag  des  Herunterdruckens  des  Gaspedals  (30) 
als  parameter  der  Anforderung  der  Fahrzeugge- 
schwindigkeit  betrachtet  und  diese  Anforderung 
der  Motorleistung  auf  der  Basis  des  Unterschie- 
des  zwischen  der  Anforderung  der  Fahrzeugge- 
schwindigkeit  und  dem  Betrag  des  Herunter- 
druckens  des  Gaspedals  (30)  bestimmt. 

4.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  1,  worin  der  Bereich  des  minimalen 
spezifischen  Brennstoffverbrauchs  in  die  Nahe 

der  Niveaulinie  der  Vollstufe  des  Drosselventils 
(3)  festgelegt  wird. 

5.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  1,  worin  der  Offnungsgrad  des  Dros- 

5  selventils  (3)  wahrend  des  Bremsens  verringert 
wird. 

6.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  5,  worin  die  Regelung  des  Offnungs- 
grades  des  Drosselventils  (3)  wahrend  des 

to  Bremsens  entsprechend  des  Betrags  des  Herun- 
terdruckens  des  Bremspedals  (32)  verandert 
wird. 

7.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  1,  worin  die  Einrichtung  (6)  zur  Erho- 

15  hung  des  Motordrehmoments  das  Luft/Brenn- 
stoff-Verhaltnis  der  Luft/Brennstoff-Mischung  so 
regelt,  dalS  das  Luft/Brennstoff-Verhaltnis  ange- 
reichert  wird,  wenn  der  Betrag  des  Herunter- 
druckens  des  Gaspedals  (30)  grolSer  als  der 

20  zweite  festgelegte  Wert  ist. 
8.  Kraftfahrzeug-Antriebssteuerung  nach 

Anspruch  7,  worin  das  Luft/Brennstoff-Verhaltnis 
beim  stoichiometrischen  Wert  festgelegt  wird, 
wenn  der  Betrag  des  Herunterdruckens  des 

25  Gaspedals  (30)  nicht  grolSer  als  der  zweite  fest- 
gelegte  Wert  ist,  und  reicher  als  der  stoichiome- 
trische  Wert  gemacht  wird,  wenn  der  Betrag  des 
Herunterdruckens  des  Gaspedals  (30)  grolSer  als 
der  zweite  festgelegte  Wert  ist. 

30  9.  Kraftfahrzeug-Antriebssteuerung  nach 
Anspruch  1,  worin  die  Einrichtung  zur  Erhohung 
des  Motordrehmomentes  eine  Regeleinrichtung 
(11a,  11b,  11c  und  11d)  fur  das  Luft/Brennstoff- 
Verhaltnis  und  eine  Vorverdichtungseinrichtung 

35  (6)  umfalSt,  die  beide  betatigt  werden,  wenn  der 
Betrag  des  Herunterdruckens  des  Gaspedals  (30) 
grolSer  als  der  zweite  festgelegte  Wert  ist. 

Revendications 
40 

1.  Systeme  de  commande  pour  transmission 
automobile,  comportant  une  transmission  a 
variation  continue  (14)  montee  entre  un  moteur 
(1)  et  des  roues  motrices  (17),  un  moyen  de 

45  commande  de  la  transmission  (18)  pour  com- 
mander  le  rapport  de  la  transmission  a  variation 
continue  (14),  un  moyen  d'entramement  du 
papillon  des  gaz  (36)  pour  modifier  le  degre 
d'ouverture  du  papillon  des  gaz  (3)  du  moteur 

so  (1),  un  moyen  (29)  de  detection  de  la  position  de 
I'accelerateur  pour  detecter  la  valeur  dont  est 
enfoncee  la  pedale  d'accelerateur  (30),  et  un 
moyen  de  commande  (38)  qui  recoit  le  signal 
provenant  du  moyen  (29)  de  detection  de  la 

55  position  de  I'accelerateur  et  qui  accomplit  une 
operation  predeterminee  pour  commander  le 
moyen  (18)  de  commande  de  la  transmission  et 
le  moyen  (36)  d'entramement  du  papillon  des 
gaz,  caracterise  en  ce  que  ledit  moyen  de  com- 

60  mande  (38)  comporte  une  unite  centrale  de  trai- 
tement  (40)  qui  recoit  en  outre  des  signaux  de 
detection  provenant  d'un  detecteur  (31)  de  posi- 
tion  de  la  pedale  de  frein,  d'un  detecteur  (33)  de 
la  vitesse  du  moteur,  d'un  debitmetre  (34)  du 

65  debit  d'air  place  dans  un  passage  d'admission 
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(2)  du  moteur  (1),  d'un  detecteur  (35)  de  posi- 
tion  du  papillon  des  gaz  et  d'un  detecteur  de 
pression  (37)  place  dans  le  passage  d'admis- 
sion  (2)  et  en  ce  qu'il  est  prevu  pour  accomplir 
une  commande  de  fagon  telle  que: 

-  si  la  valeur  dont  est  enfoncee  la  pedale 
d'accelerateur  (30)  se  trouve  sur  la  plage  com- 
prise  entre  zero  et  une  premiere  valeur  prede- 
terminee,  la  vitesse  du  moteur  est  maintenue  a 
une  valeur  minimale  prescrite,  situee  a  I'inte- 
rieur  de  la  limite  de  stabilite  du  regime  du 
moteur,  et  le  degre  d'ouverture  du  papillon  des 
gaz  (3)  est  modifie  en  fonction  de  la  valeur 
dont  est  enfoncee  la  pedale  d'accelerateur  (30), 

-  Si  la  valeur  dont  est  enfoncee  la  pedale 
d'accelerateur  (30)  se  trouve  sur  la  plage  com- 
prise  entre  ladite  premiere  valeur  predetermi- 
nee  et  une  seconde  valeur  predeterminee,  qui 
est  superieure  a  ladite  premiere  valeur  prede- 
terminee,  le  degre  d'ouverture  du  papillon  des 
gaz  (3)  est  maintenu  proche  de  sa  position 
d'ouverture  totale  et  le  rapport  de  la  transmis- 
sion  a  variation  continue  (14)  est  commande  de 
fagon  telle  que  la  vitesse  du  moteur  augmente 
proportionnellement  a  la  valeur  dont  est  enfon- 
cee  la  pedale  d'accelerateur  (39),  et 

-  si  la  valeur  dont  est  enfoncee  la  pedale 
d'accelerateur  (30)  est  superieure  a  ladite 
seconde  valeur  predeterminee,  la  vitesse  du 
moteur  est  maintenue  a  une  valeur  maximale 
prescrite  et  un  moyen  (6)  d'augmenter  le  cou- 
ple  du  moteur  est  actionne. 

2.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  1,  dans 
lequel  ledit  moyen  (6)  d'augmenter  le  couple 
du  moteur  est  un  compresseur  de  suralimenta- 
tion. 

3.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  1,  dans 
lequel  ledit  moyen  de  commande  (38)  consi- 
dere  la  valeur  dont  est  enfoncee  la  pedale  d'ac- 
celerateur  (30)  comme  le  parametre  de  la 
demande  de  vitesse  du  vehicule  et  determine 
ladite  demande  de  puissance  du  moteur  sur  la 
base  de  la  difference  entre  la  demande  de 
vitesse  du  vehicule  et  la  valeur  dont  est  enfon- 
cee  la  pedale  d'accelerateur  (30). 

4.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  1,  dans 
lequel  la  zone  de  consommation  specifique 
minimale  de  carburant  est  reglee  pour  etre 

5  proche  d'une  ligne  de  niveau  correspondant  au 
degre  d'ouverture  totale  du  papillon  des  gaz 
(3). 

5.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  1,  dans 

to  lequel  on  reduit  le  degre  d'ouverture  du  papil- 
lon  des  gaz  (3)  au  cours  du  freinage. 

6.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  5,  dans 
lequel  la  commande  du  degre  d'ouverture  du 

15  papillon  des  gaz  (3)  au  cours  du  freinage  est 
modifiee  en  fonction  de  la  valeur  dont  est 
enfoncee  la  pedale  de  frein  (32). 

7.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  1,  dans 

20  lequel  le  moyen  (6)  d'augmenter  le  couple  du 
moteur  commande  le  rapport  air-carburant  du 
melange  air-carburant  de  fagon  telle  que  le  rap- 
port  air-carburant  soit  enrichi  lorsque  la  valeur 
dont  est  enfoncee  la  pedale  d'accelerateur  (30) 

25  est  superieure  a  ladite  seconde  valeur  predeter- 
minee. 

8.  Systeme  de  commande  pour  transmission 
automobile  selon  la  revendication  7,  dans 
lequel  on  regie  le  rapport  air-carburant  a  la 

30  valeur  stoechiometrique  si  la  valeur  dont  est 
enfoncee  la  pedale  d'accelerateur  (30)  n'est  pas 
superieure  a  ladite  seconde  valeur  predetermi- 
nee  et  dans  lequel  on  le  regie  a  une  valeur 
plus  riche  que  la  valeur  stoechiometrique  si  la 

35  valeur  dont  est  enfoncee  la  pedale  d'accelera- 
teur  (30)  est  superieure  a  ladite  seconde  valeur 
predeterminee. 

9.  Systeme  'de  commande  pour  transmission 
automobile  selon  la  revendication  1,  dans 

40  lequel  le  moyen  d'augmenter  le  couple  du 
moteur  comporte  un  moyen  (11a,  11b,  11c, 
11d)  de  commander  le  rapport  air-carburant  et 
un  moyen  (6)  de  suralimentation,  I'un  et  I'autre 
etant  mis  en  oeuvre  lorsque  la  valeur  dont  est 

45  enfoncee  la  pedale  d'accelerateur  (30)  est  supe- 
rieure  a  ladite  seconde  valeur  predeterminee. 

50 
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