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produced  under  a  given  steering  angle  irrespec- 
tive  of  the  steering  rate. 

Another  object  of  the  present  invention  is  to 
provide  a  vehicle  steering  mechanism  wherein 

s  the  vehicle  turning  rate  is  determined  irrespective 
of  the  steering  rate,  that  is,  the  angular  rate  under 
which  the  steering  wheel  is  steered. 

Another  object  of  the  present  invention  is  to 
provide  a  vehicle  four-wheel  steering  system 

10  wherein  the  vehicle  turning  rate  is  determined 
irrespective  of  the  steering  rate,  i.e.  the  angular 
speed  at  which  the  steering  wheel  is  moved. 

According  to  the  present  invention  the  above 
and  other  objects  are  met  with  by  a  vehicle  four- 

15  wheel  steering  system  comprising  a  front  wheel 
steering  mechanism  moved  by  a  front  operating 
mechanism  in  accordance  with  steering  angles 
controlled  by  a  steering  wheel  and  a  rear  wheel 
steering  mechanism  moved  by  a  rear  operating 

20  mechanism  governed  by  a  steering  angle  control 
means  which  is  controlled  by  the  steering  angles 
and  includes  an  angle  ratio  changing  means  and 
actuating  means  for  changing  the  steering  angle 
ratio  between  the  steering  angles  and  the  angles 

25  of  the  steered  rear  wheels  characterized  in  that  a 
steering  rate  detecting  means  is  provided  which 
detects  the  moving  speed  of  said  front  operating 
mechanism  and  produces  steering  rate  signals 
and  in  that  said  control  means  comprises  an 

30  angle  ratio  changing  means  which  is  connected 
with  the  detecting  means  and  increases  the  angle 
ratio  with  increased  steering  rate  signals. 

In  a  preferred  embodiment  said  control  means 
further  comprises  a  steering  angle  ratio  setting 

35  means  for  determining  preselected  angle  ratios. 
According  to  an  alternative  embodiment  said 

rear  wheel  steering  means  is  mechanically  con- 
nected  to  said  front  wheel  steering  means  to 
obtain  the  desirable  steering  movement  of  the 

40  rear  wheels  in  relation  to  the  front  wheels. 
Alternatively  said  rear  wheel  steering  means  is 
electrically  connected  to  said  front  wheel  steering 
means  to  obtain  the  desirable  steering  movement 
of  the  rear  wheels  in  relation  to  the  front  wheels. 

45  In  one  practical  embodiment  said  rear  wheel 
steering  mechanism  includes  intermediate  rod 
means  connected  to  the  front  wheel  steering 
mechanism  for  transmitting  a  rotative  movement 
of  the  steering  wheel  to  actuating  arm  means 

so  adapted  to  swing  in  accordance  with  the  rotative 
movement  of  the  intermediate  rod  means  from 
the  front  wheel  steering  mechanism,  moving  rod 
means  for  driving  the  rear  wheels  through  gear 
means  and  rod  means,  connecting  rod  means 

55  connected  to  the  moving  rod  means  with  a  certain 
angle  for  being  swung  by  the  actuating  arm 
means  to  thereby  move  the  moving  rod  means  in 
its  axial  direction,  swingable  arm  means  con- 
nected  to  the  connecting  rod  means  at  an  end 

eo  portion  thereof,  actuating  gear  means  for  rotating 
the  swingable  arm  means  in  accordance  with  an 
output  of  a  motor  means  which  produces  signals 
in  response  to  the  rate  of  the  steering  operation, 
the  swingable  arm  means  being  disposed  at  a 

65  substantially  right  angle  to  the  moving  rod  means 

Description 

Background  of  the  invention 
The  present  invention  relates  to  a  vehicle  steer- 

ing  system  and  more  particularly  to  a  so-called 
four-wheel  steering  system  wherein  fore  and  aft 
wheels  are  steered  simultaneously.  More  speci- 
fically,  the  present  invention  pertains  to  control 
means  for  controlling  the  steering  angle  of  the 
rear  wheels  in  relation  to  the  steering  angle  of  the 
front  wheels. 

Description  of  the  prior  art 
It  has  already  been  proposed  in  four-wheeled 

vehicles  to  steer  not  only  the  front  wheels  but  also 
the  rear  wheels  for  the  purpose  of  obtaining 
improved  steering  properties.  For  example,  in  the 
United  States  Patent  4,313,514  discloses  a  vehicle 
four-wheel  steering  system  comprising  a  front 
wheel  steering  mechanism  moved  by  a  front 
operating  mechanism  in  accordance  with  steering 
angles  controlled  by  a  steering  wheel  and  a  rear 
wheel  steering  mechanism  moved  by  a  rear 
operating  mechanism  governed  by  a  steering 
angle  control  means  which  is  controlled  by  the 
steering  angles  and  includes  an  angle  ratio 
changing  means  and  actuating  means  for  chang- 
ing  the  steering  angle  ratio  between  the  steering 
angles  and  the  angles  of  the  steered  rear  wheels. 

In  this  known  system  the  sign  of  the  steering 
angle  ratio  is  dependent  on  the  vehicle  speed,  i.e. 
the  rear  wheels  are  steered  in  the  opposite  direc- 
tion  as  the  front  wheels  at  vehicle  speeds  below  a 
preselected  speed  value  (the  sign  is  negative)  and 
in  the  same  direction  at  higher  speeds  (the  sign  is 
positive)  so  as  to  facilitate  the  turning  movement 
of  the  vehicle.  There  are  also  systems  known  in 
which  the  sign  of  the  steering  angle  ratio  is 
dependent  on  the  value  of  the  steering  angle 
itself.  It  is  alleged  that  with  such  systems  it  is 
possible  to  minimize  the  turning  radius  of  the 
vehicle  to  thereby  improve  the  manoeuvrability  of 
the  vehicle. 

It  should  however  be  noted  that,  in  general,  the 
turning  rate  of  the  vehicle  under  a  steering  oper- 
ation  is  dependent  not  only  on  the  steering  angle 
but  also  on  the  steering  rate,  i.e.  on  the  angular 
speed  of  the  moved  steering  wheel  which  dictates 
the  moving  speed  of  the  front  operating 
mechanism.  More  specifically,  there  is  a  general 
tendency  that  the  turning  rate  of  the  vehicle  is 
increased  as  the  steering  rate  is  increased  even 
when  at  a  certain  moment  the  steering  angle  is 
the  same.  It  will  therefore  be  understood  that 
under  a  high  steering  rate,  there  is  a  tendency  of 
oversteering  and  this  tendency  cannot  be  sup- 
pressed  even  with  the  known  systems. 

Summary  of  the  invention 
It  is  therefore  an  object  of  the  present  invention 

to  provide  a  vehicle  four-wheel  steering  system 
as  mentioned  above  wherein  the  rear  wheels  are 
steered  in  relation  to  the  steering  movement  of 
the  front  wheel  in  such  a  manner  that  sub- 
stantially  the  same  turning  rate  of  the  vehicle  is 
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mechanism  A  which  is  adapted  to  steer  a  pair  of 
front  wheels  1R  and  1L  The  front  wheel  steering 
mechanism  A  is  connected  with  a  front  operating 
mechanism  C  including  a  steering  wheel  9  and  a 

5  rack-and-pinion  mechanism  which  functions  to 
convert  a  rotating  movement  of  the  steering 
wheel  9  into  a  linear  movement.  The  rack  and 
pinion  mechanism  is  provided  with  a  rack  6 
formed  on  the  rod  5  and  a  pinion  7  being  in 

io  meshing  engagement  with  the  rack  6  and  being 
connected  to  the  steering  wheel  9  through  a  shaft 
8.  The  front  wheel  steering  mechanism  A  further 
includes  knuckle  arms  3R,  3L  and  tie-rods  4R,  4L 
which  are  interconnected  by  means  of  a  rod  5  and 

15  which  transmit  the  linear  movement  of  the  rack- 
and-pinion  mechanism  to  the  front  wheels  1  R  and 
1L.  Thus,  when  the  steering  wheel  9  is  operated  in 
the  right  direction  in  the  Figure  1,  the  rod  5  moves 
in  the  left  direction  in  the  Figure  1  so  that  the 

20  knuckle  arms  3R,  3L  and  therefore  the  front 
wheels  1R  and  1L  are  steered  in  the  clockwise 
direction  around  rotating  centers  3R'  and  3L'  in 
response  to  the  amount  of  the  operation  of  the 
steering  wheel  9,  that  is  in  response  to  the  value 

25  of  the  steering  angle.  When  the  steering  wheel  9 
is  operated  to  the  left,  the  front  wheels  1  R  and  1  L 
are  similarly  steered  to  the  left. 

There  is  further  provided  a  rear  wheel  steering 
mechanism  B  which  is  adapted  to  steer  a  pair  of 

30  rear  wheels  2R  and  2L  The  rear  wheel  steering 
mechanism  B  also  includes  a  pair  of  knuckle  arms 
1  0R  and  10L,  tie-rods  11R  and  11Landa  rod  12  for 
interconnecting  the  tie-rods  11R  and  11L  The 
illustrated  rear  wheel  steering  mechanism  B  is 

35  further  provided  with  a  hydraulic  power  assist 
system  D  for  obtaining  a  desired  movement  of  the 
rear  wheel  steering  mechanism  B.  The  power 
assist  system  D  is  provided  with  a  power  cylinder 
13  mounted  on  the  rod  12.  It  will  be  noted  that  in 

40  Figure  1,  the  rod  12  is  axially  passed  through  the 
cylinder  13.  In  the  cylinder  13,,  there  is  a  piston 
13d  which  is  secured  to  tHe  rod  11  and  slidable  in 
the  cylinder  13  in  the  axial  direction.  The  piston 
13d  divides  the  inside  cavity  of  the  cylinder  13 

45  into  a  left  chamber  13b  and  a  right  chamber  13c. 
The  chambers  13b  and  13c  are  communicated 
with  a  control  valve  16  through  oil  passages  14 
and  15,  respectively.  The  control  valve  16  is 
connected  to  oil  passages  18  and  19  extending 

so  from  a  reservoir  17.  The  oil  passage  18  iscon- 
nected  to  a  oil  pump  20  for  supplying  a  hydraulic 
pressure.  The  control  valve  16  is  provided  with  an 
input  shaft  16a  which  functions  as  an  input 
member  of  the  power  system  D,  and  an  output 

55  shaft  16b.  The  output  shaft  16b  is  formed  with  a 
pinion  21  in  meshing  engagement  with  a  rack  22 
formed  on  the  rod  12.  In  the  rear  wheel  steering 
mechanism,  when  the  input  shaft  16a  and  there- 
fore  the  pinion  21  rotates  to  move  the  rod  12  to 

60  the  right,  the  knuckle  arms  10R  and  10L  pivot 
around  the  axes  10R'  and  10L'  in  the  clockwise 
direction  so  that  the  rear  wheels  2R  and  2L  are 
steered  to  the  right.  In  this  case,  an  hydraulic 
pressure  is  introduced  into  the  chamber  13b  of 

65  the  cylinder  13  in  accordance  with  the  amount  of 

so  that  the  amount  of  the  axial  movement  of  the 
moving  rod  means  can  be  compensated  in 
accordance  with  the  rotation  of  the  swingable 
arm  means  so  as  to  obtain  the  desired  steering 
movement  of  the  rear  wheels. 

The  invention  may  be  used  in  combination  with 
a  system  wherein  the  steering  angle  ratio  is 
changed  in  dependence  of  the  vehicle  speed,  the 
sign  of  the  angle  ratio  being  negative  (angles  in 
contrary  directions)  at  vehicle  speeds  below  a 
preselected  low  speed  and  being  positive  at 
higher  speeds  or  in  a  system  wherein  the  steering 
angle  ratio  is  changed  in  dependence  of  the 
steering  angle,  the  sign  of  the  angle  ratio  being 
negative  (angles  in  contrary  directions)  at  steer- 
ing  angles  above  a  preselected  steering  angle 
value  and  being  positive  at  smaller  steering 
angles. 

The  above  and  other  objects  and  features  of  the 
present  invention  will  become  apparent  from  the 
following  description  of  preferred  embodiments 
taking  reference  to  the  accompanying  drawings. 

Brief  description  of  the  drawings 
Figure  1  is  a  diagrammatical  illustration  of  a 

vehicle  four-wheel  steering  system  in  accordance 
with  one  embodiment  of  the  present  invention; 

Figure  2  is  a  partly  schematic  view  of  a  rear 
wheel  steering  mechanism; 

Figure  3  is  a  partially  sectional  view  of  a  holder 
of  the  rear  wheel  steering  mechanism; 

Figure  4  is  a  partially  sectional  view  of  an 
angular  bearing  of  the  rear  wheel  steering 
mechanism; 

Figure  5  is  a  partial  diagrammatical  view  of  the 
rear  wheel  steering  mechanism; 

Figure  6  is  a  schematic  view  of  the  rear  wheel 
steering  mechanism; 

Figure  7  is  a  diagrammatical  view  showing  the 
movement  of  the  holder  of  the  rear  wheel  steer- 
ing  mechanism; 

Figure  8  is  a  diagram  showing  one  example  of 
the  steering  angle  ratio  between  the  steering 
angles  of  the  front  wheels  controlled  by  a  steering 
wheel  and  the  angles  of  the  steered  rear  wheels  in 
dependence  of  the  vehicle  speed. 

Figure  9  is  a  diagram  showing  one  example  of 
the  steering  angle  ratio  in  dependence  of  the 
steering  angle; 

Figure  10  is  a  block  diagram  showing  one 
example  of  a  control  unit  which  can  be  used  as 
control  means  in  the  steering  system  shown  in 
Figure  1; 

Figure  11  is  a  block  diagram  showing  another 
example  of  a  control  unit  which  can  be  used  as 
control  means  in  the  steering  system  shown  in 
Figure  1;  and. 

Figure  12  is  a  diagrammatical  view  of  a  steering 
system  similar  to  Figure  1  but  showing  another 
embodiment. 

Description  of  the  preferred  embodiments 
Referring  to  the  drawings,  particularly  to  Figure 

1,  there  is  shown  a  vehicle  four-wheel  steering 
system  including  a  front  wheel  steering 
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pair  of  angular  bearings  44.  A  guide  member  45 
and  a  lock  nut  46  are  provided  for  securing  the 
arm  40  to  the  angular  bearings  44.  In  the  arrange- 
ment,  it  should  be  noted  that  though  the  arm  40  is 

5  of  a  arcuate  member  so  as  to  avoid  the  inter- 
ference  with  the  moving  member  26,  the  rotatable 
joint  43,  that  is,  a  joint  portion  between  the 
moving  member  26  and  the  arm  40  is  positioned 
on  the  extension  line  of  the  axis  of  the  straight  rod 

10  39. 
Thus,  the  distance  between  the  ball  joint  42 

located  at  the  tip  end  of  the  swingable  arm  29  and 
the  rotatable  joint  43  is  maintained  at  a  constant 
value  by  means  of  the  connecting  member  38.  It  is 

15  therefore  understood  that  the  moving  member  26 
is  moved  in  the  lateral  direction  in  the  Figure  2  in 
accordance  with  the  movement  of  the  ball  joint  42 
in  the  lateral  direction. 

The  swingable  arm  29  is  adapted  to  swing 
20  around  the  pin  31  in  response  to  the  steering 

movement  of  the  front  operating  mechanism  C 
that  is,  the  steering  angle  produced  in  the  steering 
wheel  9.  For  this  purpose,  an  actuating  arm  49  is 
provided  for  the  rod  39  of  the  connecting  member 

25  38.  The  actuating  arm  49  including  a  main  body 
50  and  a  tip  member  51  is  rotatably  mounted  to 
the  vehicle  body  F  in  such  a  manner  that  a 

-  rotation  shaft  49a  of  the  base  portion  of  the  main 
body  50  is  positioned  on  the  axis  line  l1a  The  tip 

30  member  51  is  slidably  engaged  with  the  main 
body  50  in  a  direction  perpendicular  to  the  rota- 
tion  shaft  49a  and  engaged  at  the  tip  end  portion 
with  the  rod  39  of  the  connecting  member  38 
through  a  ball  joint  52.  A  bevel  gear  53  provided 

35  on  the  rotation  shaft  49a  of  the  actuating  arm  49  is 
in  meshing  engagement  with  a  bevel  gear  54 
mounted  on  the  rear  end  of  the  intermediate  rod 
23.  It  will  be  understood  that  the  ball  joint  42  is 
moved  along  the  line  I,  in  the  Figure  2  in  accord- 

40  ance  with  the  swingable  movement  of  the  arm  29 
around  the  pin  31  in  response  to  the  amount  of 
the  steering  movement  of  the  steering  wheel  9 
since  the  axis  of  the  pin  31  is  inclined  to  the  line  h 
so  that  the  moving  member  26  is  moved  through 

45  the  connecting  member  38.  It  will  be  therefore 
noted  that  the  amount  of  the  lateral  movement  of 
the  ball  joint  42  is  changed  in  accordance  with  the 
changes  in  the  rotative  angle  of  the  holder  30,  that 
is,  the  angle  between  the  axis  of  the  pin  31  and 

so  the  line  I,  even  when  the  swing  angle  of  the  arm 
29  is  constant. 

As  shown  in  Figure  5,  in  order  to  control  the 
angle  between  the  axis  of  the  pin  31  and  the  line 
l1f  there  is  provided  a  sector  gear  55  on  the 

55  rotative  shaft  30  of  the  holder  30.  The  sector  gear 
is  brought  into  meshing  engagement  with  a 
worm  gear  56  which  is  driven  by  an  actuator 
including  a  solenoid,  a  pulse  motor  and  the  like. 
The  rotative  angle  of  the  holder  30,  that  is,  the 

eo  angle  of  the  axis  of  the  pin  31  to  the  line  \,  is 
detected  by  means  of  a  steering  angle  ratio 
detector  58  (shown  in  the  Figure  1).  As  shown  in 
Figure  1,  there  is  provided  a  battery  59. 

Now  referring  to  Figure  6,  and  Figure  7,  there  is 
65  shown  a  schematic  view  of  the  relationship 

the  rotation  of  the  shaft  16a  to  assist  to  drive  the 
rod  12.  Similarly,  when  the  shaft  16a  is  rotated  in 
the  opposite  direction,  the  hydraulic  pressure  is 
introduced  into  the  chamber  13c  so  that  the  rear 
wheels  2R  and  2L  are  steered  to  the  left. 

In  Figure  1,  there  are  disposed  springs  13e,  13f 
for  urging  the  rod  to  a  neutral  position  in  the 
cylinder  13. 

The  front  operating  mechanism  C  is  connected 
with  the  rear  wheel  steering  mechanism  B 
through  the  front  wheel  steering  mechanism  A 
and  an  actuating  means  E  for  changing  the 
steering  angle  ratio  in  form  of  a  changing  device 
E.  An  intermediate  rod  23  provided  with  a  pinion 
24  at  the  front  end  thereof  extends  forwardly  from 
the  changing  device  E.  The  pinion  24  is  in  mesh- 
ing  engagement  with  a  rack  25  formed  on  the  rod 
5  of  the  front  steering  mechanism  A.  A  moving 
rod  26  extending  from  the  changing  device  E  is 
formed  with  a  rack  27  in  meshing  engagement 
with  a  pinion  28  mounted  on  the  input  shaft  16a  of 
the  control  valve  16. 

Referring  now  to  Figure  2,  the  above  moving 
rod  26  of  the  changing  device  E  is  slidably 
mounted  on  a  vehicle  body  F  along  a  line  l̂   The 
changing  device  E  is  provided  with  a  swingable 
arm  29  which  is  swingably  mounted  on  a  holder 
30  at  the  base  portion  thereof  by  means  of  a  pin 
31.  The  holder  30  is  rotatably  mounted  on  the 
body  F  so  as  to  rotate  around  a  rotating  axis  30a 
thereof  in  line  with  a  line  l2  perpendicular  to  the 
line  \f  The  pin  31  is  located  at  a  point  where  the 
line  \i  intersects  the  line  l2  and  extends  in  a 
direction  at  the  right  angle  to  the  line  l2. 

Referring  to  Figure  3,  there  is  shown  a  con- 
nected  portion  of  the  holder  30  and  the  swingable 
arm  29  wherein  the  pin  31  is  disposed  within  a  Ll- 
shaped  portion  of  the  holder  30.  The  base  portion 
of  the  arm  29  is  rotatably  engaged  with  the  pin  31 
through  a  pair  of  angular  bearings  32.  A  guide 
member  33  and  lock  nut  34  are  provided  for 
securing  the  arm  29  to  the  bearing  32  and  the  pin 
31.  There  are  further  provided  a  guide  member 
35,  a  washer  36  and  a  lock  nut  37  for  securing  the 
pin  31  to  the  holder  30.  Thus,  the  arm  29  is 
swingable  around  the  pin  31.  It  should  however 
be  noted  that  an  angle  between  the  pin  31  and  the 
line  l1r  that  is,  between  the  pin  31  and  a  surface 
perpendicular  to  the  line  I-,  can  be  changed  by 
rotating  the  holder  30. 

The  swingable  arm  29  is  connected  to  the 
moving  rod  26  at  the  tip  end  portion  through  a 
connecting  member  38.  The  connecting  member 
38  including  a  rod  39  and  an  arm  40  is  of  a 
sufficient  stiffness.  The  rod  39  is  brought  into 
meshing  engagement  with  the  arm  40  through  a 
lock  nut  41  so  that  the  connecting  member  38  is 
arranged  for  a  desirable  length.  The  connecting 
member  38  is  connected  to  the  swingable  arm  29 
at  the  front  end  of  the  rod  39  through  a  ball  joint 
42  and  rotatably  connected  to  the  moving 
member  26  at  the  rear  end  portion  of  the  arm  40 
through  a  rotatable  joint  43.  Referring  to  Figure  4, 
in  the  rotatable  joint  42,  the  arm  40  is  rotatably 
connected  to  the  moving  member  26  through  a 
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control  unit  61  includes  a  desired  steering  angle 
calculating  circuit  73  which  receives  the  signals 
from  the  sensor  62  and  a  selecting  circuit  72 
which  receives  signals  from  the  steering  rate 

5  sensor  63  so  as  to  determine  a  desirable  steering 
angle  ratio  property  among  the  properties  as 
shown  in  the  Figure  8  in  accordance  with  the  rate 
of  the  steering  operation.  The  calculating  circuit 
73  is  connected  with  a  memory  71  which 

io  memorizes  steering  angle  ratio  properties  S1  and 
S2  between  the  steering  angle  of  the  rear  wheels 
2R  and  2L  and  steering  angle  of  the  front  wheels 
1R  and  1L.  The  output  of  the  calculating  circuit  73 
is  connected  with  a  pulse  generator  74  which 

15  produces  pulse  signals  corresponding  to  the  out- 
put  of  the  calculating  circuit  73.  The  output  of  the 
pulse  generator  32  is  connected  with  a  motor 
driving  circuit  75  which  produces  signals  for 
actuating  the  actuator  57. 

20  In  operation,  the  selecting  circuit  72  of  the 
control  unit  61  determines  a  desired  steering 
angle  ratio  property  of  the  rear  wheels  among  the 
properties  memorized  in  the  memory  71  based  on 
the  steered  rate  signal  from  the  sensor  63.  The 

25  calculating  circuit  73  then  calculates  a  desired 
steering  angle  ratio  of  the  rear  wheels  2R  and  2L 
to  the  front  wheels  1R  and  1L  based  on  the 
steering  angle  ratio  property  selected  by  the 
selecting  circuit  72  in  accordance  with  the  vehicle 

30  speed.  The  signals  from  the  calculating  circuit  73 
is  applied  to  the  pulse  generator  74,  to  the  driving 
circuit  75,  in  turn  to  the  actuator  57  as  a  pulse 
motor  so  that  the  actuator  57  is  driven  to  provide 
a  desirable  steering  angle  of  the  rear  wheels  2R 

35  and  2L  It  should  be  noted  that  a  feedback  control 
may  be  adopted  making  use  of  the  steering  angle 
ratio  detector  58  in  order  to  reduce  the  amount  of 
an  error  between  the  steering  angle  based  on  the 
above  calculated  steering  angle  ratio. 

40  Thus,  the  rear  wheels  2R  and  2L  are  steered  in 
accordance  with  the  property  S1  under  slow 
steering  operation  for  the  steering  wheel  9,  while 
in  accordance  with  the  property  S2  under  quick 
steering  operation. 

45  Figure  11  shows  another  embodiment  of  the 
control  unit  61.  This  control  unit  61  is  provided 
with  a  calculating  circuit  81  which  receives  signals 
from  the  vehicle  speed  sensor  62.  The  calculating 
circuit  81  calculates  a  desirable  steering  angle 

so  ratio  of  the  rear  wheels  2R  and  2L  to  the  front 
wheels  1  R  and  1  L  based  on  the  property  S1  .  When 
the  rate  of  the  steering  operation  for  the  steering 
wheel  9  is  high,  the  value  of  the  steering  angle 
ratio  calculated  in  the  calculating  circuit  81  is  then 

55  compensated  based  on  the  property  S2  by  means 
of  a  compensating  circuit  82  which  receives  the 
signals  from  the  steering  rate  sensor  63.  The 
actuator  57  is  driven  in  accordance  with  the 
output  of  the  compensating  circuit  82  through  a 

60  pulse  generator  83  and  a  driving  circuit  84  to 
thereby  cause  the  steering  movement  of  the  rear 
wheels  2R  and  2L 

Figure  9  shows  steering  angle  ratio  properties 
wherein  the  steering  angle  of  the  rear  wheels  2R 

65  and  2L  is  determined  based  on  the  steering  angle 

between  the  angle  of  the  axis  of  the  pin  31  to  the 
line  ln  and  the  amount  of  the  movement  of  the  ball 
joint  42  in  the  lateral  direction.  In  the  Figure  6  and 
Figure  7,  the  swing  angle  of  the  arm  29  around  the 
pin  31  is  denoted  by  9.  Similarly,  a  plane  perpen- 
dicular  to  the  line  l1(  the  angle  between  the  plane 
and  the  plane  of  the  swing  orbit  of  the  arm  and 
the  distance  between  the  pin  31  and  the  ball  joint 
42  are  denoted  by  5,  a,  and  r  respectively.  The 
amount  of  the  movement  X  of  the  ball  joint  42  is 
denoted  by  a  formula 

X=r  •  tan  a  •  sin  8 

which  is  a  function  of  a,  and  0.  It  will  be  therefore 
understood  that  the  movement  X  of  the  ball  joint 
42  is  a  function  of  the  angle  8  that  is,  the  steering 
angle  when  the  angle  a  is  constant  while  the 
amount  X  is  changed  under  the  constant  steering 
angle  when  the  angle  a  is  changed.  This  means 
that  the  change  of  the  angle  a  changes  the 
steering  angle  ratio.  For  example,  the  steering 
angle  ratio  can  be  controlled  by  means  of  a 
control  of  the  angle  a  as  shown  in  Figure  8.  In  the 
illustrated  embodiment  as  shown  in  the  Figure  8, 
the  steering  angle  ratio  is  changed  in  accordance 
with  the  vehicle  speed.  The  real  line  S1  denotes  a 
property  of  the  steering  angle  ratio  in  which  the 
rate  of  the  steering  operation  as  produced  in  a 
usual  operation  is  relatively  low.  On  the  other 
hand,  the  dotted  line  S2  denotes  a  property  of  the 
steering  angle  ratio  in  which  the  rate  of  the 
steering  operation  is  high. 

According  to  the  above  steering  angle  ratio 
control,  the  rear  wheels  2R  and  2L  are  steered  in 
the  direction  opposite  to  the  direction  as  the  front 
wheels  is  steered  under  low  vehicle  speed  oper- 
ation  such  as  garaging  so  that  the  vehicle  can  be 
smoothly  led  to  the  garage.  While,  the  rear 
wheels  2R  and  2L  are  steered  in  the  same  direc- 
tion  as  the  direction  of  the  front  wheels  1  R  and  1  L 
under  high  vehicle  speed  operation  such  as  run- 
ning  on  an  express  highway  so  that  the  running 
zone  of  the  vehicle  can  be  quickly  changed.  The 
property  S2  is  determined  in  such  a  manner  that  it 
takes  larger  positive  values  in  comparison  with 
the  property  S1  as  the  rate  of  the  steering  oper- 
ation  for  the  steering  wheel  9  is  increased. 

There  is  further  provided  an  electronic  control 
unit  61  which  controls  the  steering  angle  of  the 
rear  wheels  2R  and  2L  based  on  the  property  S1 
or  S2.  The  control  unit  61  receives  signals  from 
the  steering  angle  ratio  detector  58,  signals  from  a 
vehicle  speed  sensor  62  and  signals  from  a 
steering  rate  sensor  63  for  detecting  the  rate  of 
the  steering  operation  for  the  steering  wheel  9. 
The  control  unit  61  produces  signals  for  an  actu- 
ator  57,  as  shown  in  Fig.  12,  which  actuator  may 
also  be  contained  in  the  changing  device  E  of  Fig. 
1.  It  will  be  noted  that  the  rate  of  the  steering 
operation  for  the  steering  wheel  9  may  be 
obtained  by  detecting  the  rotation  speed  of  the 
steering  wheel  9,  the  moving  speed  of  the  rod  5  or 
the  like. 

Referring  now  to  Figure  10,  it  will  be  noted  the 
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of  the  front  wheels  1R  and  1L  instead  of  the 
vehicle  speed  described  in  reference  to  the  Figure 
8.  In  the  Figure  9,  the  property  S2  corresponding 
to  the  quick  steering  operation  for  the  steering 
wheels  9  takes  larger  positive  values  in  compari-  s 
son  with  the  property  S1  corresponding  to  the 
slow  steering  operation.  In  order  to  control  the 
steering  angle  of  the  rear  wheels  2R  and  2L  in 
accordance  with  the  properties  as  shown  in  the 
Figure  9,  a  sensor  may  be  utilized  for  detecting  10 
the  steering  angle  of  the  front  wheels  in  lieu  of  the 
vehicle  speed  sensor  as  shown  in  the  Figure  10 
and  Figure  11.  It  will  be  understood  that  the 
steering  angle  of  the  front  wheels  can  be  obtained 
by  detecting  the  amount  of  the  rotation  angle  of  is 
the  steering  wheel  9  or  the  movement  of  the  rod 
5. 

Referring  now  to  Figure  12,  there  is  shown 
another  embodiment  of  the  four-wheel  steering 
system  in  accordance  with  the  present  invention.  20 

In  the  illustrated  system,  the  front  wheel  steer- 
ing  mechanism  A  (the  front  operating  mechanism 
C)  is  connected  with  the  rear  wheel  steering 
mechanism  B  not  by  mechanical  means  but  by 
electrical  means  unlike  the  aforementioned  25 
embodiment.  The  pinion  21  is  in  meshing 
engagement  with  the  rack  22  formed  on  the  rod 
12  as  well  as  in  the  embodiment  of  the  Figure  1. 
The  pinion  is  however  driven  by  the  actuator  57  in 
form  of  a  pulse  motor  through  a  pair  of  bevel  30 
gears  91,  92.  The  actuator  57  is  adapted  to  be 
controlled  by  the  control  unit  61.  The  control  unit 
receives  signals  from  the  steering  rate  sensor  63, 
the  steering  angle  sensor  64  for  the  front  wheels 
and,  if  desired,  (in  the  case  where  the  rear  wheel  35 
steering  angle  is  controlled  in  accordance  with 
the  properties  as  shown  in  the  Figure  8)  the 
vehicle  speed  sensor  64.  A  drive  shaft  21a  of  the 
pinion  21  which  corresponds  to  the  input  shaft 
16a  and  output  shaft  16b  in  the  Figure  1  is  40 
connected  to  the  control  valve  for  the  power 
assist  system  D.  The  hydraulic  pump  20  is  driven 
by  electrical  signals  from  the  control  unit  61  when 
the  actuator  57  is  actuated. 

In  the  above  mentioned  four-wheel  steering  45 
system,  when  the  steering  rate  can  be  detected  by 
means  of  the  steering  rate  sensor  63,  the  steering 
angle  of  the  rear  wheels  2R  and  2L  may  be 
controlled  in  such  a  manner  that  the  steering 
angle  of  the  rear  wheels  2R  and  2L  increases  in  so 
the  same  direction  as  the  steered  direction  of  the 
front  wheels  1R  and  1L  in  accordance  with  an 
increase  of  the  rate  of  the  steering  operation  for 
the  steering  wheel. 

55 
Claims 

V.  A  vehicle  four-wheel  steering  system  com- 
prising  a  front  wheel  steering  mechanism  (A) 
moved  by  a  front  operating  mechanism  (C)  in  60 
accordance  with  steering  angles  controlled  by  a 
steering  wheel  (9)  and  a  rear  wheel  steering 
mechanism  (B)  moved  by  a  rear  operating 
mechanism  (16,  21,  22)  governed  by  a  steering 
angle  control  means  (61)  which  is  controlled  by  65 

the  steering  angles  (via  23  or  64)  and  includes  an 
angle  ratio  changing  means  (72,  82)  and  actuating 
means  (E,  57)  for  changing  the  steering  angle 
ratio  between  the  steering  angles  and  the  angles 
of  the  steered  rear  wheels  (2)  characterized  in  that 
a  steering  rate  detecting  means  (63)  is  provided 
which  detects  the  moving  speed  of  said  front 
operating  mechanism  (C)  and  produces  steering 
rate  signals  and  in  that  said  control  means  (61) 
comprises  ah  angle  ratio  changing  means  (72,  82) 
which  is  connected  with  the  detecting  means  (63) 
and  increases  the  angle  ratio  with  increased 
steering  rate  signals. 

2.  A  vehicle  four-wheel  steering  system  in 
accordance  with  claim  1  wherein  said  control 
means  (61)  further  comprises  a  steering  angle 
ratio  setting  means  (73,  81)  for  determining  pre- 
selected  angle  ratios. 

3.  A  vehicle  four-wheel  steering  system  in 
accordance  with  claim  1  or  2  wherein  said  rear 
wheel  steering  means  (B)  is  mechanically  con- 
nected  (via  23)  to  said  front  wheel  steering  means 
(A)  to  obtain  the  desirable  steering  movement  of 
the  rear  wheels  (2L,  2R)  in  relation  to  the  front 
wheels  (1L,  1R). 

4.  A  vehicle  four-wheel  steering  system  in 
accordance  with  claim  1  or  2  wherein  said  rear 
wheel  steering  means  (B)  is  electrically  connected 
(via  64)  to  said  front  wheel  steering  means  (A)  to 
obtain  the  desirable  steering  movement  of  the 
rear  wheels  (2L,  2R)  in  relation  to  the  front  wheels 
(1L,  1R). 

5.  A  vehicle  four-wheel  steering  system  in 
accordance  with  claim  3  wherein  said  rear  wheel 
steering  mechanism  (B)  includes  intermediate  rod 
means  (23)  connected  to  the  front  wheel  steering 
mechanism  (A)  for  transmitting  a  rotative  move- 
ment  of  the  steering  wheel  (9)  to  actuating  arm 
means  (49)  adapted  to  swing  in  accordance  with 
the  rotative  movement  of  the  intermediate  rod 
means  (23)  from  the  front  wheel  steering 
mechanism  (A),  moving  rod  'means  (26)  for  driv- 
ing  the  rear  wheels  through  gear  means  (21,  28) 
and  rod  means  (22,  27),  connecting  rod  means 
(38)  connected  to  the  moving  rod  means  (26)  with 
a  certain  angle  for  being  swung  by  the  actuating 
arm  means  (29)  to  thereby  move  the  moving  rod 
means  (26)  in  its  axial  direction,  swingable  arm 
means  (29)  connected  to  the  connecting  rod 
means  (38)  at  an  end  portion  thereof,  actuating 
gear  means  (55,  56)  for  rotating  the  swingable 
arm  means  (29)  in  accordance  with  an  output  of  a 
motor  means  (57)  which  produces  signals  in 
response  to  the  rate  of  the  steering  operation,  the 
swingable  arm  means  (29)  being  disposed  at  a 
substantially  right  angle  to  the  moving  rod  means 
(26)  so  that  the  amount  of  the  axial  movement  of 
the  moving  rod  means  (26)  can  be  compensated 
in  accordance  with  the  rotation  of  the  swingable 
arm  means  (29)  so  as  to  obtain  the  desired 
steering  movement  of  the  rear  wheels  (2L,  2R). 

6.  A  vehicle  four-wheel  steering  system  in 
accordance  with  one  or  more  of  the  claims  1  —  5 
wherein  the  steering  angle  ratio  is  changed  in 
dependence  of  the  vehicle  speed,  the  sign  of  the 
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Armeinrichtung  (49)  zu  betatigen,  die  in  Abhan- 
gigkeit  von  der  Drehbewegung  der  Zwischenstan- 
geneinrichtung  (23)  von  dem  Vorderrad-Lenkme- 
chanismus  (A)  schwenken  kann,  eine  Bewegungs- 

5  stangeneinrichtung  (26),  die  die  Hinterrader  durch 
eine  Getriebeinrichtung  (21,  28)  und  eine  Stange- 
neinrichtung  (22,  27)  bewegt,  eine  Verbingungs- 
stangeneinrichtung  (38),  die  mit  der  Bewegungs- 
stangeneinrichtung  (26)  mit  einem  bestimmten 

w  Winkel  verbunden  ist,  urn  durch  die  Betatigungs- 
einrichtung  (29)  geschwenkt  zu  werden  und 
dadurch  die  Bewegungsstangeneinrichtung  (26) 
in  deren  axialen  Richtung  zu  bewegen,  eine 
schwenkbare  Armeinrichtung  (29),  die  mit  der 

15  Verbindungsarmeinrichtung  (38)  an  einem  End- 
teil  von  dieser  verbunden  ist,  eine  Betatigungsge- 
triebeeinrichtung  (55,  56)  zum  Drehen  der 
schwenkbaren  Armeinrichtung  (29)  in  Abhangig- 
keit  von  einer  Ausgangsleistung  einer  Motorein- 

20  richtung  (57),  die  Signale  in  Abhangigkeit  von  der 
Geschwindigkeit  der  Lenkbetatigung  erzeugt, 
wobei  die  schwenkbare  Armeinrichtung  (29)  in 
einem  im  wesentlichen  rechten  Winkel  zu  der 
Bewegungsstangeneinrichtung  (26)  angeordnet 

25  ist,  so  daB  der  Betrag  der  axialen  Bewegung  der 
Bewegungsstangeneinrichtung  (26)  in  Abhangig- 
keit  von  der  Drehung  der  schwenkbaren  Armein- 
richtung  (29)  kompensiert  werden  kann,  um  die 
gewiinschte  Lenkbewegung  der  Hinterrader  (2L, 

30  2R)  zu  erhalten. 
6.  Vierrad-Lenksystem  fur  ein  Fahrzeug  nach 

einem  oder  mehreren  der  Anspriiche  1  bis  5,  in 
welchem  das  Lenkwinkelverhaltnis  in  Abhangig- 
keit  von  der  Fahrzeuggeschwindigkeit  geandert 

35  wird,  wobei  das  Vorzeichen  des  Winkelverha  Itnis- 
ses  negativ  (Winkel  in  entgegengesetzten  Rich- 
tungen)  bei  Fahrzeuggeschwindigkeiten  unter 
einer  vorgewahlten  niedrigen  Geschwindigkeit 
und  positiv  bei  hoheren  Geschwindigkeiten  ist 

40  (Fig.  8). 
7.  Vierrad-Lenksystem  fur  ein  Fahrzeug  nach 

einem  oder  mehreren  det  Anspruche  1  bis  5,  in 
welchem  das  Lenkwinkelverhaltnis  in  Abhangig- 
keit  von  dem  Lenkwinkel  geandert  wird,  wobei 

45  das  Vorzeichen  des  Winkelverhaltnisses  negativ 
(Winkel  in  entgegengesetzten  Richtungen)  bei 
Lenkwinkeln  oberhalb  eines  vorgewahlten  Lenk- 
winkelwertes  und  positiv  bei  kleineren  Lenkwin- 
keln  ist  (Fig.  9). 

50 
Revendications 

1.  Ensemble  de  direction  de  vehicule  a  quatre 
roues  directrices,  comprenant  un  mecanisme  (A) 

55  de  direction  des  roues  avant  deplace  par  un 
mecanisme  (C)  de  manoeuvre  avant  en  fonction 
d'angles  de  direction  determines  par  un  volant 
(9),  et  un  mecanisme  (B)  de  direction  des  roues 
arriere  deplace  par  un  mecanisme  (16,  21,  22)  de 

so  manoeuvre  arriere  controle  par  un  dispositif  (61) 
de  reglage  d'angle  de  direction  qui  est  commande 
d'apres  les  angles  de  direction  (par  I'interme- 
diaire  de  23  ou  64)  et  comprend  un  dispositif  (72, 
82)  de  changement  de  rapport  angulaire  et  un 

65  dispositif  de  manoeuvre  (E,  57)  destine  a  changer 

angle  ratio  being  negative  (angles  in  contrary 
directions)  at  vehicle  speeds  below  a  preselected 
low  speed  and  being  positive  at  higher  speeds 
(Fig.  8). 

7.  A  vehicle  four-wheel  steering  system  in 
accordance  with  one  or  more  of  the  claims  1  —  5 
wherein  the  steering  angle  ratio  is  changed  in 
dependence  of  the  steering  angle,  the  sign  of  the 
angle  ratio  being  negative  (angles  in  contrary 
directions)  at  steering  angles  above  a  preselected 
steering  angle  value  and  being  positive  at  smaller 
steering  angles  (Fig.  9). 

Patentanspriiche 

1.  Vierrad-Lenksystem  fur  ein  Fahrzeug  mit 
einem  vorderen  Lenkmechanismus  (A),  der  durch 
einen  vorderen  Betatigungsmechanismus  (C)  in 
Abhangigkeit  von  Lenkwinkeln,  die  durch  ein 
Lenkrad  (9)  gesteuert  werden,  bewegt  wird,  und 
einem  Hinterrad-Lenkmechanismus  (B),  der  durch 
einen  hinteren  Betatigungsmechanismus  (16,  21, 
22)  bewegt  wird,  der  durch  eine  Lenkwinkel- 
steuereinrichtung  (61)  gesteuert  wird,  die  durch 
die  Steuerwinkel  (via  23  oder  64)  gesteuert  wird 
und  eine  Winkelverhaltnis-Anderungseinrichtung 
(72,  82)  und  eine  Betatigungseinrichtung  (E,  57) 
zur  Anderung  der  Lenkwinkelverhaltnisses 
zwischen  den  Lenkwinkeln  und  den  Winkeln  des 
gelenkten  Hinterrades  (2)  umfaBt,  dadurch 
gekennzeichnet,  daB  eine  Lenkgeschwindigkeits- 
uberwachungseinrichtung  (63)  vorgesehen  ist, 
welche  die  Bewegungsgeschwindigkeit  des  vor- 
deren  Betatigungsmechanismus  (C)  uberwacht 
und  Lenkgeschwindigkeitssignale  erzeugt,  und 
daB  die  Steuereinrichtung  (61)  eine  Winkelver- 
haltnis-Anderungseinrichtung  (72,  82)  umfaSt,  die 
mit  der  Uberwachungseinrichtung  (63)  verbun- 
den  ist  und  das  Winkelverhaltnis  bei  grolSeren 
Lenkgeschwindigkeitssignalen  vergroBert. 

2.  Vierrad-Lenksystem  fur  ein  Fahrzeug  nach 
Anspruch  1,  in  welchem  die  Steuereinrichtung 
(61)  weiterhin  eine  Lenkwinkelverhaltnis-Einstel- 
leinrichtung  (73,  81)  zur  Bestimmung  vorgewahl- 
ter  Winkelverhaltnisse  umfalSt. 

3.  Vierrad-Lenksystem  fur  ein  Fahrzeug  nach 
Anspruch  1  oder  2,  in  welchem  die  Hinterrad- 
Lenkeinrichtung  (B)  mit  der  Vorderrad-Lenkein- 
richtung  (A)  mechanisch  (via  23)  verbunden  ist, 
um  die  gewunschte  Lenkbewegung  der  Hinterra- 
der  (2L,  2R)  in  Bezug  auf  die  Vorderrader  (1L,  1R) 
zu  erhalten. 

4.  Vierrad-Lenksystem  fur  ein  Fahrzeug  nach 
Anspruch  1  oder  2,  in  welchem  die  Hinterrad- 
Lenkeinrichtung  (B)  mit  der  Vorderrad-Lenkein- 
richtung  (A)  elektrisch  (via  64)  verbunden  ist,  um 
die  gewunschte  Lenkbewegung  der  Hinterrader 
(2L,  2R)  in  Bezug  auf  die  Vorderrader  (1L,  1R)  zu 
erhalten. 

5.  Vierrad-Lenksystem  fur  ein  Fahrzeug  nach 
Anspruch  3,  in  welchem  der  Hinterrad-Lenkme- 
chanismus  (B)  eine  Zwischenstangeneinrichtung 
23  umfaSt,  die  mit  dem  Vorderrad-Lenkmechanis- 
mus  (A)  verbunden  ist  zur  Ubertragung  einer 
Drehbewegung  des  Lenkrades  (9),  um  eine 
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(23)  a  barre  intermediate  sous  la  commande  du 
mecanisme  (A)  de  direction  des  roues  avant,  un 
dispositif  (26)  a  barre  mobile  destine  a  entrainer 
les  roues  arriere  par  I'intermediaire  d'un  dispositif 
a  pignon  (21,  28)  et  d'un  dispositif  a  barre  (22,  27), 
un  dispositif  (38)  a  barre  de  raccordement  qui  est 
raccorde  au  dispositif  (26)  a  barre  mobile  suivant 
un  certain  angle  afin  qu'il  pivote  sous  la  com- 
mande  du  dispositif  (29)  a  bras  de  manoeuvre  et 
deplace  ainsi  le  dispositif  (26)  a  barre  mobile  en 
direction  axiale,  un  dispositif  (29)  a  bras  pivotant 
raccorde  au  dispositif  (38)  a  barre  de  connexion  a 
une  partie  d'extremite  de  celui-ci,  un  dispositif 
(55,  56)  a  pignon  de  manoeuvre  destine  a  faire 
tourner  le  dispositif  (29)  a  bras  pivotant  en  fonc- 
tion  d'un  signal  de  sortie  d'un  dispositif  moteur 
(57)  qui  cree  des  signaux  en  fonction  de  la  vitesse 
de  manoeuvre  de  direction,  le  dispositif  (29)  a 
bras  pivotant  etant  dispose  en  direction  sensible- 
ment  perpendiculaire  au  dispositif  (26)  a  barre 
mobile  afin  que  I'amplitude  de  deplacement  axial 
du  dispositif  (26)  a  barre  mobile  puisse  etre 
cornpensee  d'apres  la  rotation  du  dispositif  (29)  a 
bras  pivotant  de  maniere  que  le  mouvement 
voulu  de  direction  des  roues  arriere  (21,  2R)  soit 
obtenu. 

6.  Ensemble  de  direction  pour  vehicule  a  quatre 
roues  directrices  selon  I'une  au  moins  des  reven- 
dications  1  a  5,  dans  lequel  le  rapport  des  angles 
de  direction  est  modifie  d'apres  la  vitesse  du 
vehicule,  le  signe  du  rapport  angulaire  etant 
negatif  (angles  de  sens  inverses)  pour  des 
vitesses  du  vehicule  inferieures  a  une  faible 
vitesse  predeterminee,  et  etant  positif  a  des 
vitesses  plus  elevees  (figure  8). 

7.  Ensemble  de  direction  pour  vehicule  a  quatre 
roues  directrices  selon  I'une  au  moins  des  reven- 
dications  1  a  5,  dans  lequel  le  rapport  des  angles 
de  direction  est  modifie  en  fonction  de  Tangle  de 
direction,  le  signe  du  rapport  angulaire  etant 
negatif  (angles  de  sens  inverses)  pour  des  angles 
de  direction  depassant  une  valeur  predeterminee 
d'angle  de  direction  et  etant  positif  pour  de  plus 
petits  angles  de  direction  (figure  9). 

le  rapport  des  angles  des  directions  et  des  angles 
des  roues  arriere  dirigees  (2),  caracterise  en  ce 
qu'un  dispositif  (63)  de  detection  de  vitesse  de 
changement  d'angle  de  direction  est  dispose  afin 
qu'il  detecte  la  vitesse  de  deplacement  du-  meca- 
nisme  (C)  de  manoeuvre  avant  et  cree  des 
signaux  de  vitesse  de  changement  d'angle  de 
direction,  et  en  ce  que  le  dispositif  de  commande 
(61)  comporte  un  dispositif  (72,  82)  de  change- 
ment  de  rapport  angulaire  qui  est  connecte  au 
dispositif  de  detection  (63)  et  qui  augmente  le 
rapport  angulaire  lorsque  les  signaux  de  vitesse 
de  changement  d'angle  de  direction  augmentent. 

2.  Ensemble  de  direction  pour  vehicule  a  quatre 
roues  directrices  selon  la  revendication  1,  dans 
lequel  le  dispositif  de  commande  (61)  comporte 
en  outre  un  dispositif  (73,  81)  de  reglage  de 
rapport  d'angles  de  direction  destine  a  determi- 
ner  des  rapports  predetermines  d'angles. 

3.  Ensemble  de  direction  pour  vehicule  a  quatre 
roues  directrices  selon  la  revendication  1  ou  2, 
dans  lequel  le  dispositif  (B)  de  direction  des  roues 
arriere  est  raccorde  mecaniquement  (par  I'inter- 
mediaire  de  23)  au  dispositif  (A)  de  direction  des 
roues  avant  afin  que  le  mouvement  souhaitable 
de  direction  des  roues  arriere  (21,  2R)  soit  obtenu 
en  fonction  de  celui  des  roues  avant  (1L,  1R). 

4.  Ensemble  de  direction  pour  vehicule  a  quatre 
roues  directrices  selon  la  revendication  1  ou  2, 
dans  lequel  le  dispositif  (B)  de  direction  des  roues 
arriere  est  connecte  electriquement  (par  I'inter- 
mediaire  de  64)  au  dispositif  (A)  de  direction  des 
roues  avant  afin  que  le  mouvement  souhaitable 
de  direction  des  roues  arriere  (2L,  2R)  soit  obtenu 
en  fonction  de  celui  des  roues  avant  (1L,  1R). 

5.  Ensemble  de  direction  pour  vehicule  a  quatre 
roues  directrices  selon  la  revendication  3,  dans 
lequel  le  mecanisme  (B)  de  direction  des  roues 
arriere  comporte  un  dispositif  (23)  a  barre  inter- 
mediaire  raccorde  au  mecanisme  (A)  de  direction 
des  roues  avant  et  destine  a  transmettre  un 
mouvement  de  rotation  du  volant  (9)  a  un  disposi- 
tif  (49)  a  bras  de  manoeuvre  destine  a  pivoter  en 
fonction  du  mouvement  de  rotation  du  dispositif 
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