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Description 

The  present  invention  relates  to  an  antilock 
control  device. 

An  antilock  control  device  aims  to  control  the 
slip  rate  of  the  wheels  of  a  motor  vehicle  within 
such  a  range  that  the  frictional  force  between  the 
road  surface  and  the  tires  will  be  maximum. 

It  is  known  that  when  the  vehicle  gets  into  a 
puddle  at  a  high  speed,  a  film  of  water  forms 
between  the  tires  and  the  road  surface.  This  makes 
it  impossible  to  obtain  a  required  frictional  force 
between  the  tires  and  the  road  surface,  thus  signifi- 
cantly  lowering  the  coefficient  of  friction  of  the  road 
surface  (what  is  called  hydroplaning  phenomenon). 

If  the  brakes  are  applied  when  the  hydroplan- 
ing  takes  place  or  the  vehicle  is  on  a  frozen  road, 
the  coefficient  of  friction  of  which  is  actually  very 
low,  the  resistance  of  water  and  the  inertia  of  the 
wheels  will  get  larger  than  the  recovering  force 
imparted  to  the  tires.  This  makes  it  impossible  for 
the  wheels  to  recover  their  wheel  speed  sufficiently 
even  if  the  antilock  control  device  is  activated  to 
reduce  the  braking  pressure. 

In  such  a  situation,  the  antilock  control  device 
is  powerless  and  the  braking  pressure  must  have 
been  reduced  to  the  minimum  based  on  the  judge- 
ment  that  the  wheel  speeds  fail  to  recover.  But  if 
this  is  a  wrong  judgement  resulting  from  e.g.  failure 
of  the  wheel  speed  sensors,  the  driver  might  face  a 
grave  danger  because  the  brakes  are  actually  not 
working. 

From  DE-OS-28  51  107  a  circuitry  is  known  for 
improvement  of  the  driving  stability  of  motor  ve- 
hicles  having  an  antilock  control  device.  This  cir- 
cuitry  shows  a  modified  independent  control  in 
which  select-low  control  elements  are  added  to  an 
independent  control  system  to  avoid  instable  slip- 
ping  of  the  low-wheel. 

Another  possibility  to  prevent  the  above  men- 
tioned  disadvantage  is  proposed  by  US-PS-45  30 
059.  This  measure  provides  to  stop  reducing  the 
braking  pressure  and  increase  it  instead  if  the 
pressure  reduction  phase  continues  for  more  than 
a  predetermined  period  of  time. 

One  problem  with  this  failsafe  measure  is  that 
because  this  disables  the  antilock  control  of  the 
wheels,  this  judgement  calls  for  a  great  care  and 
thus  a  long  time. 

Further,  when  the  hydroplaning  takes  place  or 
the  vehicle  is  running  on  a  frozen  road,  it  is  con- 
ceivable  that  the  antilock  control  for  not  all  but  only 
one  wheel  stops,  thus  increasing  only  the  braking 
pressure  on  this  wheel.  If  the  hydroplaning  dis- 
appears  or  the  vehicle  gets  out  of  the  frozen  area 
of  the  road  and  runs  on  a  road  surface  having  a 
high  coefficient  of  friction  while  the  braking  pres- 
sure  on  this  wheel  is  kept  higher,  the  vehicle  might 

spin  owing  to  a  large  difference  in  the  braking 
forces  between  this  wheel  and  the  other  ones. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  an  antilock  control  device  which  is  capable  of 

5  maintaining  a  sufficiently  high  braking  force  and 
keeping  the  stability  of  the  vehicle  even  when  the 
hydroplaning  takes  place  or  while  the  vehicle  is 
running  temporarily  on  a  frozen  surface. 

In  accordance  with  the  present  invention,  the 
io  electronic  control  unit  in  the  antilock  control  device 

includes  a  control  mode  changeover  means  for 
selecting  one  of  a  first  control  mode  in  which  the 
brake  pressure  control  signals  for  the  front  right 
wheels  and  those  for  the  front  left  wheels  are 

75  determined  independently  from  each  other,  and  a 
second  control  mode  in  which  the  pressure  control 
signals  for  both  front  wheels  are  determined  based 
on  the  locking  tendency  of  one  of  the  front  wheels 
judged  to  be  rotating  at  a  higher  speed  than  the 

20  other,  and  a  timer  means  for  measuring  the  dura- 
tion  of  fluid  pressure  control  signals  for  continu- 
ously  reducing  or  alternately  reducing  and  holding 
the  braking  pressure  on  both  front  wheels.  The 
control  mode  changeover  means  is  adapted  to 

25  select  the  second  control  mode  if  the  duration 
exceeds  a  predetermined  value  and  to  select  the 
first  control  mode  if  the  duration  is  smaller  than  the 
predetermined  value. 

The  antilock  control  device  according  to  the 
30  present  invention  is  adapted  to  control  the  braking 

pressures  on  the  front  right  and  front  left  wheels 
independently  of  each  other  in  normal  conditions. 
On  the  other  hand,  if  the  timer  finds  that  the 
braking  pressures  on  both  front  wheels  are  kept  on 

35  either  the  reduction  phase  or  the  reduction-hold 
combination  phase  for  more  than  a  predetermined 
period  of  time,  the  result  of  evaluation  for  the  wheel 
rotating  at  a  lower  speed  is  replaced  with  that  for 
the  wheel  rotating  at  a  higher  speed.  In  other 

40  words,  the  control  mode  for  the  front  wheels  is 
switched  to  "select-high". 

Suppose  that  both  front  wheels  are  in  a  puddle 
or  on  a  frozen  surface.  The  frictional  force  available 
to  brake  the  wheels  is  so  small  in  such  a  situation 

45  that  the  recovery  of  the  wheel  speeds  tends  to 
delay.  This  will  cause  the  antilock  control  device  to 
keep  on  giving  a  command  to  either  continuously 
reduce  or  alternately  reduce  and  hold  the  braking 
pressure.  If  this  happens,  the  braking  pressure 

50  control  mode  is  adapted  to  switch  to  "select-high" 
so  that  the  braking  pressure  on  the  wheel  which  is 
slow  in  the  recovery  of  wheel  speed  will  be  con- 
trolled  on  the  basis  of  the  information  from  the 
wheel  which  is  fast  in  the  recovery  of  wheel  speed. 

55  With  this  arrangement,  if  one  of  the  front  wheels 
gets  out  of  the  influence  of  hydroplaning  or  a 
frozen  road  while  the  other  not,  the  braking  pres- 
sure  determined  based  on  the  frictional  force  be- 
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tween  the  former  wheel  and  the  road  surface  is 
applied  to  both  wheels.  This  means  that  the  former 
wheel  can  be  braked  with  a  gradually  increasing 
braking  force  and  the  latter  wheel  can  be  braked 
with  a  suitable  braking  force  as  soon  as  it  gets  out 
of  the  influence  of  hydroplaning  or  frozen  road. 
This  will  prevent  the  vehicle  from  spinning. 

Other  features  and  objects  of  the  present  in- 
vention  will  become  apparent  from  the  following 
description  taken  with  reference  to  the  accompany- 
ing  drawings,  in  which: 

Fig.  1  is  a  block  diagram  of  the  antilock  control 
device  according  to  the  present  invention; 
Fig.  2  is  a  diagrammatic  view  of  the  fluid  pres- 
sure  control  circuit  for  the  front  wheels; 
Fig.  3  is  a  graph  showing  the  relationship  be- 
tween  the  pressure  control  phase  and  the  wheel 
speeds  and  the  vehicle  speed;  and 
Fig.  4  is  a  flow  chart  of  the  mode  changeover 
means. 
As  shown  in  Fig.  1,  the  antilock  control  device 

according  to  the  present  invention  comprises  wheel 
speed  sensors  S1  to  S4,  an  electronic  control  unit 
ECU  and  a  fluid  pressure  control  unit.  The  elec- 
tronic  control  unit  comprises  an  interface  circuit,  a 
pulse  processing  circuit,  a  central  processing  unit, 
a  solenoid  actuating  circuit  and  a  motor  relay  ac- 
tuating  circuit. 

The  output  signals  (AC  voltage  signals)  from 
the  wheel  speed  sensors  S1  to  S4  are  converted 
into  pulses  in  the  interface  circuit.  The  pulses  are 
counted  and  calculated  in  the  pulse  processing 
circuit.  Based  on  the  results  thus  obtained,  calcula- 
tion,  analysis  and  judgement  are  performed  in  the 
central  processing  unit  according  to  a  program 
stored  therein  so  as  to  command  the  solenoid 
actuating  circuit  and  the  motor  relay  actuating  cir- 
cuit  to  actuate  solenoids  SL1-SL8  in  pressure  con- 
trol  valves  and  a  motor  relay  ML,  respectively. 

The  control  signals  from  the  central  processing 
unit  are  fed  to  the  solenoid  actuating  circuit  through 
signal  lines  FL1  and  FR1,  FL2  and  FR2,  RL1  and 
RR1  and  RL2  and  RR2  and  then  to  the  solenoids 
SL1  and  SL3  in  the  first  control  valves  for  both 
front  wheels,  SL2  and  SL4  in  the  second  control 
valves  for  both  front  wheels,  SL5  and  SL7  in  the 
first  control  valves  for  both  rear  wheels  and  SL6 
and  SL8  in  the  second  control  valves  for  both  rear 
wheels,  respectively.  The  lines  RL1  and  RR1  for 
SL5  and  SL7  in  the  first  control  valves  and  the  lines 
RL2  and  RR2  for  SL6  and  SL8  in  the  second 
control  valves  may  be  replaced  with  a  single  line. 

Now  let  us  describe  how  the  fluid  pressure 
control  unit  for  the  front  wheels  operates  with  refer- 
ence  to  Fig.  2. 

The  first  control  valves  1  and  3  actuated  by  the 
solenoids  SL1  and  SL3  are  provided  in  lines  ex- 
tending  from  a  master  cylinder  MC  to  wheel  cyl- 

inders  W1  and  W2  for  the  front  wheels.  The  sec- 
ond  control  valves  2  and  4  actuated  by  the  sole- 
noids  SL2  and  SL4  are  provided  in  return  lines 
extending  from  the  wheel  cylinders  W1  and  W2 

5  back  to  the  master  cylinder  MC.  In  the  state  shown 
in  Fig.  2,  the  solenoids  SL1  to  SL4  are  all  deener- 
gized  and  thus  the  control  signals  sent  through  the 
lines  FR1,  FL1,  FL2  and  FR2  are  all  OFF. 

In  this  state,  the  first  control  valves  1  and  3  are 
io  kept  open  while  the  second  control  valves  2  and  4 

are  closed.  This  means  that  the  master  cylinder 
MC  communicates  with  the  wheel  cylinders  W1 
and  W2  and  the  hydraulic  circuit  therebetween  is 
closed.  Thus  the  braking  pressure  generated  in  the 

is  master  cylinder  MC  will  be  directly  applied  to  the 
wheel  cylinders  W1  and  W2  and  the  braking  pres- 
sures  on  both  front  wheels  are  in  the  increase 
phase. 

If  it  is  necessary  to  switch  the  control  phase 
20  from  pressure  increase  to  pressure  hold  only  for 

the  front  left  wheel,  an  ON  signal  is  transmitted 
through  the  line  FL1.  This  will  energize  the  sole- 
noid  SL1,  thus  closing  the  first  control  valve  1. 
Since  the  second  control  valve  2  is  kept  closed  in 

25  this  state,  brake  fluid  will  be  sealed  in  the  wheel 
cylinder  W1  so  that  the  braking  pressure  will  be 
held. 

Similarly,  the  control  phase  for  the  front  right 
wheel  can  be  switched  from  pressure  increase  to 

30  pressure  hold  by  giving  an  ON  signal  through  the 
line  FR1. 

To  hold  the  braking  pressure  on  both  front 
wheels,  ON  signals  should  be  given  through  both 
lines  FR1  and  FL1. 

35  To  reduce  the  braking  pressure  on  the  front  left 
wheel,  ON  signals  are  given  through  the  lines  FL1 
and  FL2  while  closing  a  motor  relay  ML  through 
the  motor  relay  actuating  circuit  to  start  a  motor  M. 
This  will  energize  the  solenoids  SL1  and  SL2,  thus 

40  closing  the  first  control  valve  1  and  opening  the 
second  control  valve  2,  so  that  the  wheel  cylinder 
W1  will  communicate  with  a  reservoir  R1.  The 
brake  fluid  in  the  reservoir  R1  will  be  drawn  by  a 
pump  P1  and  fed  back  into  the  master  cylinder 

45  MC.  The  brake  pressure  will  thus  decrease. 
Similarly,  the  brake  pressure  on  the  front  right 

wheel  can  be  reduced  by  giving  ON  signals 
through  the  lines  FR1  and  FR2  and  closing  the 
motor  relay  ML  through  the  motor  relay  actuating 

50  circuit. 
As  shown  in  Fig.  2,  the  master  cylinder  MC  has 

two  fluid  pressure  generating  chambers.  One  of 
them  is  connected  to  the  front  left  and  rear  right 
wheel  brakes,  whereas  the  other  is  connected  to 

55  the  front  right  and  rear  left  wheel  brakes  by  means 
of  so-called  X-piping. 

The  brake  system  for  the  rear  wheels  also  has 
first  and  second  control  valves,  pumps  and  a  motor 
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similar  to  those  shown  in  Fig.  2. 
According  to  the  present  invention,  the  braking 

pressures  on  the  right  and  left  wheels  are  in- 
creased,  maintained  and  reduced  either  on  an  in- 
dependent  mode  or  on  a  select-high  mode.  The 
control  mode  is  changed  over  by  use  of  a  chan- 
geover  means,  which  will  be  described  next. 

When  the  brakes  are  applied  while  the  vehicle 
is  moving,  the  central  processing  unit  (Fig.  1) 
judges  whether  the  wheels  are  showing  a  tendency 
to  lock  or  recovering  from  the  locked  state  by 
comparing  the  estimated  vehicle  speed  VE  with  the 
wheel  speeds  VFL  and  VFR  of  the  front  left  and 
front  right  wheels  (Fig.  3)  and  gives  a  fluid  pressure 
control  signal  to  increase,  hold  or  decrease  the 
braking  pressure  on  each  wheel.  According  to  the 
present  invention,  three  phases  are  contemplated 
to  control  the  braking  pressure,  i.e.  Phase  I  in 
which  the  pressure  reduction  signal  is  given  con- 
tinuously  or  the  pressure  reduction  and  pressure 
hold  signals  are  given  alternately,  Phase  II  in  which 
the  pressure  increase  signal  is  given  continuously 
or  the  pressure  increase  and  pressure  hold  signals 
are  given  alternately,  and  Phase  III  in  which  the 
pressure  increase  command  is  given  continuously 
(antilock  control  inoperative). 

The  central  processing  unit  has  a  main  pro- 
gram  for  initializing  a  subroutine  shown  in  Fig.  4, 
clearing  a  timer  counter  Ct,  resetting  a  mode  chan- 
geover  flag  FM  and  setting  the  pressure  control 
phase  to  Phase  III  (antilock  control  inoperative). 
After  permission  of  interruption  has  been  given  in 
the  main  program,  the  subroutine  shown  in  Fig.  4  is 
executed. 

Though  Fig.  4  shows  only  a  processing  flow  for 
the  front  wheels,  similar  calculations  and  judge- 
ments  for  antilock  control  are  made  for  the  rear 
wheels,  too.  The  subroutine  starts  with  Step  10 
where  the  wheel  speeds  VFL  and  VFR  of  the  front 
left  and  front  right  wheels  are  calculated.  In  Step 
11,  the  estimated  vehicle  speed  VE  is  calculated, 
which  is  given  by  filtering  the  highest  wheel  speed. 

In  Step  12,  it  is  determined  whether  or  not  the 
estimated  vehicle  speed  VE  is  zero,  in  other  words, 
whether  or  not  the  vehicle  is  at  a  stop.  If  the 
vehicle  is  judged  to  be  in  motion,  the  vehicle 
speeds  VFL  and  VFR  are  evaluated  in  Step  13. 
The  purpose  of  this  evaluation  is  in  principle  to 
determine  whether  the  wheels  are  showing  a  ten- 
dency  to  lock  or  recovering  from  locked  state.  It  is 
carried  out  by  comparing  the  deceleration  of  each 
wheel  with  a  reference  value,  by  comparing  the  slip 
speed  (vehicle  speed  minus  wheel  speed)  of  each 
wheel  with  a  reference  value,  or  by  use  of  other 
suitable  index.  In  view  of  the  result  of  this  evalu- 
ation,  one  of  the  three  phases  I  to  III  is  selected  for 
each  of  the  front  left  and  front  right  wheels  and  the 
result  of  evaluation  is  memorized  as  QFL  and  QFR, 

respectively. 
In  Step  14,  it  is  determined  whether  or  not  the 

mode  changeover  flag  FM  is  set.  In  the  intial  cycle, 
the  program  proceeds  to  Step  15  because  the  flag 

5  FM  is  reset  in  the  main  program. 
In  Step  15,  it  is  determined  whether  or  not  both 

QFL  and  QFR  are  Phase  I,  in  other  words,  whether 
or  not  the  result  of  judgement  is  to  reduce  or 
alternatly  reduce  and  hold  the  braking  pressures  on 

io  both  front  wheels. 
If  judged  No  in  Step  15,  the  program  proceeds 

to  Step  20  after  clearing  the  timer  counter  Ct  in 
Step  16. 

If  judged  Yes  in  Step  15,  the  timer  counter  Ct 
is  is  incremented  by  one  count  in  Step  17  and  judge- 

ment  is  made  in  Step  18  as  to  whether  or  not  the 
count  of  the  timer  counter  Ct  is  larger  than  a 
predetermined  value  T.  If  judged  so,  the  mode 
changeover  flag  FM  is  set  in  Step  19  so  as  to 

20  switch  the  control  mode  to  "select-high"  in  the  next 
cycle. 

In  Step  20,  ON  and  OFF  signals  are  given  to 
the  solenoid  actuating  circuit  through  the  signal 
lines  FL1,  FL2,  FR1  and  FR2  (Fig.  1)  according  to 

25  the  contents  of  QFL  and  QFR.  Steps  21  and  22  are 
provided  to  reset  the  mode  changeover  flag  FM  if 
the  antilock  control  is  inoperative. 

If  the  judgement  in  Step  14  turns  out  Yes  in 
any  given  cycle  of  the  subroutine,  the  result  of 

30  evaluation  for  the  wheel  rotating  at  a  lower  speed  is 
replaced  with  that  for  the  wheel  rotating  at  a  higher 
speed  in  Steps  23  to  25,  i.e.  the  control  mode  is 
switched  to  "select-high".  Instead  of  judging  by 
comparing  the  wheel  speeds  of  both  wheels  with 

35  each  other,  the  results  of  evaluation  themselves 
may  be  compared  with  each  other  so  as  to  replace 
one  of  them  on  the  low  pressure  side  with  the  other 
on  the  high  pressure  side. 

If  the  vehicle  comes  to  a  stop  and  thus  the 
40  vehicle  speed  is  judged  to  be  zero  in  Step  12,  the 

program  will  proceed  to  Step  20  after  initialization 
in  Steps  26  and  27. 

Claims 
45 

1.  An  antilock  control  device  having  wheel  speed 
sensors  for  the  front  right  and  front  left  wheels 
of  a  motor  vehicle;  an  electronic  control  unit  for 
judging  whether  the  front  wheels  are  showing  a 

50  tendency  to  lock  or  recovering  from  locked 
state  on  the  basis  of  the  wheel  speed  signals 
from  said  wheel  speed  sensors  and  for  giving 
brake  pressure  control  signals  to  reduce,  hold 
or  increase  the  braking  pressure;  and  a  fluid 

55  pressure  control  unit  capable  of  controlling  the 
braking  pressures  on  the  front  wheels  indepen- 
dently  of  each  other  in  response  to  said  brake 
pressure  control  signals;  said  electronic  control 
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unit  having  control  mode  selection  means  for 
selecting  one  of  a  first  control  mode  (13)  in 
which  the  brake  pressure  control  signals  for 
the  front  right  wheels  and  those  for  the  front 
left  wheels  are  determined  independently  from 
each  other,  and  a  second  control  mode  (23, 
24,  25)  in  which  the  pressure  control  signals 
for  both  front  wheels  are  determined  based  on 
the  locking  tendency  of  one  of  the  front  wheels 
judged  to  be  rotating  at  a  higher  speed  than 
the  other; 
characterized  in  that  said  control  mode  selec- 
tion  means  comprises  a  timer  means  (17),  a 
means  (15)  for  activating  said  timer  means 
only  if  it  detects  that  the  fluid  pressure  control 
signals  applied  to  both  front  wheels  are  signals 
for  continuously  reducing  or  alternately  reduc- 
ing  and  holding  the  braking  pressure,  a  means 
(18)  for  detecting  whether  or  not  the  time  in- 
dicated  on  said  timer  means  has  exceeded  a 
predetermined  value,  and  a  changeover  means 
(19,  14)  for  selecting  the  second  control  mode 
if  said  time  has  exceeded  said  predetermined 
value  and  selecting  the  first  control  mode  if 
said  time  has  not  exceeded  said  predeter- 
mined  value,  and  that  said  electronic  control 
unit  further  comprises  a  means  (12,  26)  for 
selecting  the  first  control  mode  if  it  is  detected 
from  the  wheel  speed  signals  supplied  from 
said  wheel  speed  sensors  that  the  vehicle  is  at 
a  stop,  and  a  means  (21  ,  22)  for  selecting  the 
first  control  mode  if  it  is  detected  that  the  fluid 
pressure  control  signals  applied  to  both  front 
wheels  are  signals  for  increasing  the  braking 
pressure. 

2.  An  antilock  control  device  as  claimed  in  claim 
1,  wherein  said  control  mode  selection  means 
further  comprises  a  means  (16)  for  resetting 
said  timer  means  (17)  if  it  is  detected  that 
either  of  the  brake  pressure  control  signal  for 
the  front  right  wheel  and  that  for  the  front  left 
wheel  is  a  signal  for  increasing  the  brake  pres- 
sure. 

Patentanspruche 

1.  Antiblockier-Steuereinrichtung  mit  Radge- 
schwindigkeits-sensoren  fur  das  rechte  und 
das  linke  Vorderrad  eines  Motorfahrzeuges;  ei- 
ner  elektronischen  Steuereinheit  zum  Abschat- 
zen,  ob  die  Frontrader  eine  Tendenz  zum 
Blockieren  oder  zum  Sich-Erholen  aus  dem 
Blockierzustand  zeigen  auf  der  Basis  der  Rad- 
geschwindigkeits-Signale  von  den  Radge- 
schwindigkeits-Sensoren  und  zum  Abgeben 
von  Bremsdruck-Steuersignalen  zum  Reduzie- 
ren,  Halten  oder  Erhohen  des  Bremsdruckes; 

und  einer  Fluidsteuereinheit,  die  die  Brems- 
drucke  auf  die  Vorderrader  unabhangig  von- 
einander  steuern  kann  in  Antwort  auf  die 
Bremsdruck-Steuersignale;  wobei  die  elektroni- 

5  sche  Steuereinheit  eine  Steuermodus-Auswahl- 
vorrichtung  aufweist  zum  Auswahlen  eines  er- 
sten  Steuermodus  (13),  in  welchem  die  Brems- 
druck-Steuersignale  fur  das  rechte  Vorderrad 
und  die  fur  das  linke  Vorderrad  unabhangig 

io  voneinander  bestimmt  werden  und  einem  zwei- 
ten  Steuermode  (23,  24,  25)  in  welchem  die 
Drucksteuersignale  fur  beide  Frontrader  be- 
stimmt  werden  auf  der  Basis  der  Blockierten- 
denz  eines  der  Vorderrader,  welches  abge- 

15  schatzt  wird  als  mit  hoherer  Geschwindigkeit 
drehend  als  das  andere, 
dadurch  gekennzeichnet,  dal3  die  Steuermo- 
dus-Auswahlvorrichtung  eine  Timereinrichtung 
(17)  aufweist,  eine  Vorrichtung  (15)  zum  Akti- 

20  vieren  der  Timervorrichtung  nur  wenn  sie  fest- 
stellt,  dal3  die  Fluiddruck-Steuersignale,  die 
beiden  Frontradern  zugefuhrt  werden,  Signale 
fur  ein  kontinuierliches  Reduzieren  oder  alter- 
nierendes  Reduzieren  und  Halten  des  Brems- 

25  druckes  sind,  eine  Vorrichtung  (18)  zum  Fest- 
stellen,  ob  die  Zeit,  die  durch  die  Timervorrich- 
tung  angezeigt  wird,  einen  vorbestimmten  Wert 
uberschritten  hat,  und  eine  Umschaltvorrich- 
tung  (19,  14)  zum  Auswahlen  des  zweiten 

30  Steuermodus,  wenn  die  Zeit  den  vorbestimm- 
ten  Wert  uberschritten  hat  und  zum  Wahlen 
des  ersten  Steuermodus,  wenn  die  Zeit  den 
vorbestimmten  Wert  nicht  uberschritten  hat, 
und  dal3  die  elektronische  Steuereinheit  auBer- 

35  dem  eine  Einrichtung  (12,  26)  zum  Auswahlen 
des  ersten  Steuermodus  aufweist,  wenn  aus 
den  Radgeschwindigkeits-Signalen,  die  von 
den  Radgeschwindigkeits-Sensoren  geliefert 
werden,  festgestellt  wird,  dal3  das  Fahrzeug 

40  steht,  und  eine  Vorrichtung  (21  ,  22)  zum  Wah- 
len  des  ersten  Steuermodus,  wenn  festgestellt 
wird,  dal3  die  Fluiddruck-Steuersignale,  die  bei- 
den  Vorderradern  zugefuhrt  werden,  Signale 
fur  das  Anheben  des  Bremsdruckes  sind. 

45 
2.  Antiblockier-Steuereinrichtung  nach  Anspruch 

1, 
worin  die  Steuermodus-Wahlvorrichtung  auBer- 
dem  aufweist  eine  Vorrichtung  (16)  zum  Ruck- 

50  setzen  der  Timervorrichtung  (17),  wenn  festge- 
stellt  wird,  dal3  eines  der  Bremsdruck-Steuersi- 
gnale  fur  das  rechte  oder  linke  Vorderrad  ein 
Signal  zum  Anheben  des  Bremsdruckes  ist. 

55  Revendications 

1.  Dispositif  de  commande  antiblocage  compor- 
tant  des  capteurs  de  vitesse  de  roues  pour  les 

5 
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roues  avant  droite  et  avant  gauche  d'un  vehi- 
cule  a  moteur  ;  une  unite  de  commande  elec- 
tronique  pour  juger  si  les  roues  avant  montrent 
une  tendance  a  se  bloquer  ou  reviennent  de 
I'etat  bloque  sur  la  base  des  signaux  de  vites-  5 
se  de  roues  provenant  desdits  capteurs  de 
vitesse  de  roues  et  pour  donner  des  signaux 
de  commande  de  pression  de  freinage  afin  de 
reduire,  maintenir  ou  augmenter  la  pression  de 
freinage  ;  et  une  unite  de  commande  de  pres-  10 
sion  de  fluide  capable  de  commander  les  pres- 
sions  de  freinage  sur  les  roues  avant  indepen- 
damment  I'une  de  I'autre  en  reponse  auxdits 
signaux  de  commande  de  pression  de  freinage 
;  ladite  unite  de  commande  electronique  com-  is 
portant  des  moyens  de  selection  de  mode  de 
commande  pour  selectionner  soit  un  premier 
mode  de  commande  (13),  dans  lequel  les  si- 
gnaux  de  commande  de  pression  de  freinage 
pour  les  roues  avant  droite  et  ceux  pour  les  20 
roues  avant  gauche  sont  determines  de  fagon 
independante  les  uns  des  autres,  soit  un 
deuxieme  mode  de  commande  (23,  24,  25), 
dans  lequel  les  signaux  de  commande  de 
pression  pour  les  deux  roues  avant  sont  deter-  25 
mines  sur  la  base  de  la  tendance  au  blocage 
de  I'une  des  roues  avant  jugee  tourner  a  une 
vitesse  plus  importante  que  I'autre  ; 

caracterise  en  ce  que  lesdits  moyens  de 
selection  de  mode  de  commande  comprennent  30 
un  moyen  de  synchronisation  (17),  un  moyen 
(15)  pour  activer  ledit  moyen  de  synchronisa- 
tion  uniquement  s'il  detecte  que  les  signaux  de 
commande  de  pression  de  fluide  appliques 
aux  deux  roues  avant  sont  des  signaux  pour  35 
reduire  de  fagon  continue  ou  alternativement 
reduire  et  maintenir  la  pression  de  freinage,  un 
moyen  (18)  pour  detecter  si  oui  ou  non  le 
temps  indique  sur  ledit  moyen  de  synchronisa- 
tion  a  depasse  une  valeur  predeterminee,  et  un  40 
moyen  de  commutation  (19,  14)  pour  selec- 
tionner  le  deuxieme  mode  de  commande  si 
ledit  temps  a  depasse  ladite  valeur  predetermi- 
nee  et  selectionner  le  premier  mode  de  com- 
mande  si  ledit  temps  n'a  pas  depasse  ladite  45 
valeur  predeterminee,  et  en  ce  que  ladite  unite 
comporte  en  outre  un  moyen  (12,  26)  pour 
selectionner  le  premier  mode  de  commande  si 
on  detecte  a  partir  des  signaux  de  vitesse  de 
roues  fournis  par  lesdits  capteurs  de  vitesse  so 
de  roues  que  le  vehicule  est  a  un  arret,  et  un 
moyen  (21,  22)  pour  selectionner  le  premier 
mode  de  commande  si  on  detecte  que  les 
signaux  de  commande  de  pression  de  fluide 
appliques  aux  deux  roues  avant  sont  des  si-  55 
gnaux  pour  augmenter  la  pression  de  freinage. 

2.  Dispositif  de  commande  antiblocage  selon  la 
revendication  1,  dans  lequel  ledit  moyen  de 
selection  de  mode  de  commande  comprend 
en  outre  un  moyen  (16)  pour  remettre  a  jour 
ledit  moyen  de  synchronisation  (17)  si  on  de- 
tecte  que  I'un  des  deux  signaux  de  commande 
de  pression  de  freinage  pour  la  roue  avant 
droite  ou  pour  la  roue  avant  gauche  est  un 
signal  destine  a  augmenter  la  pression  de  frei- 
nage. 
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