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may  be  required  in  order  to  hold  the  vehicle  on  a 
slope  or  because  of  engine  idling  revolution 
speed  fluctuation,  then  when  the  driver  of  the 
vehicle  pushes  again  on  the  brake  pedal  to  further 

5  depress  it  from  the  abovementioned  first 
depressed  position  it  is  required  that  the  brake 
pedal  braking  device  should  not  obstruct  the 
further  depression  of  the  brake  pedal. 

The  US—  PS  —  4  076  093  discloses  in  accord- 
10  ance  with  the  preamble  of  claim  1  an  elec- 

tromagnetic  type  brake  pedal  braking  device, 
comprising  an  electrical  control  system  which 
controls  the  selective  supply  of  actuating  electri- 
cal  energy  to  the  electromagnetic  type  brake 

15  pedal  braking  device  to  sense  this  additional 
stepping  on  of  the  brake  pedal,  and  according 
thereto  to  temporarily  release  said  electromagne- 
tic  type  brake  pedal  braking  device,  i.e.  to  temp- 
orarily  cease  the  supply  of  actuating  electrical 

20  energy  thereto,  in  order  to  allow  the  abovemen- 
tioned  further  depression  of  said  brake  pedal. 
Subsequently,  naturally,  the  electrical  control 
system  recommences  the  supply  of  actuating 
electrical  energy  to  the  electromagnetic  type 

25  brake  pedal  braking  device,  in  order  to  keep  the 
brake  pedal  fixed  at  the  new  second  depressed 
position.  However,  this  complicated  form  of 
action  required  from  the  electrical  control  system 
has  made  such  a  control  system  complicated, 

30  with  the  attendant  disadvantages  of  high  cost, 
high  bulk,  unreliability,  and  difficulty  in  servicing. 

A  further  set  of  difficulties  that  have  arisen  with 
regard  to  such  a  brake  pedal  braking  device  are 
connected  with  the  proper  times  to  supply  activat- 

35  ing  electrical  energy  to,  and  to  cease  said  supply 
of  activating  electrical  energy  to,  the  elec- 
tromagnetic  type  brake  pedal  braking  device. 

First,  with  regard  to  the  ceasing  of  supply  of 
actuating  electrical  energy  to  the  electromagnetic 

40  type  brake  pedal  braking  device,  it  is  desirable  for 
a  control  system  which  controls  such  a  brake 
pedal  braking  device  to  cease  said  supply  of 
actuating  electrical  energy  to  the  electromagnetic 
type  brake  pedal  braking  device,  not  only  when  it 

45  is  desired  to  move  the  vehicle  away  from  rest,  but 
when  the  vehicle  is  definitely  held  in  place  as 
stationary  by  some  other  means  than  the  normal 
brake  pedal  activated  braking  system.  This  is  very 
helpful  for  reducing  the  electrical  power  con- 

50  sumption  of  the  vehicle  during  this  waiting  or  rest 
operational  condition,  which  reduces  vehicle  fuel 
consumption  and  also  reduces  risk  of  exhausting 
the  battery  thereof,  if  the  waiting  condition  per- 
sists  for  a  considerable  time.  But,  on  the  other 

55  hand,  it  may  not  always  be  safe  for  the  control 
system  to  cease  said  supply  of  actuating  electrical 
energy  to  the  electromagnetic  type  brake  pedal 
brakfng  device  merely  when  the  vehicle  is  held  in 
place  as  stationary  by  a  parking  brake  system 

eo  thereof,  because  a  parking  brake,  when  set  by  the 
driver  of  the  vehicle,  does  not  become  completely 
set,  and  accordingly  does  not  necessarily  defi- 
nitely  and  positively  hold  the  vehicle  as  station- 
ary.  Accordingly,  if  the  anti  creep  action  of  retain- 

65  ing  of  the  braking  effect  of  the  braking  system  of 

Description 

Background  of  the  invention 
The  present  invention  relates  to  an  anti  creep 

braking  system  for  a  vehicle  according  to  the  pre- 
characterizing  portion  of  claim  1. 

When  an  automotive  vehicle  equipped  with  an 
automatic  transmission  is  braked  to  a  temporary 
halt  as  during  a  traffic  holdup  or  in  order  to  wait 
for  a  traffic  signal,  even  when  the  engine  of  the 
vehicle  is  operating  at  idling  engine  revolution 
speed  while  so  halted,  if  the  transmission  of  the 
vehicle  is  left  set  to  a  forward  driving  trans- 
mission  range  such  as  "D"  range  or  "L"  range, 
there  is  typically  a  proble  that  the  vehicle  tends  to 
move  forwards  at  a  low  speed,  or  to  perform  so 
called  creeping.  This  is  because  typically  such  a 
vehicle  equipped  with  an  automatic  transmission 
is  also  equipped  with  a  fluid  torque  converter 
which  also  functions  as  a  fluid  clutch,  and  when 
such  a  vehicle  is  stationary  while  the  engine 
thereof  is  rotating  said  fluid  torque  converter 
inevitably  drags  somewhat,  rather  than  slipping 
or  performing  clutch  action  perfectly.  This 
problem  is  an  inherent  one  with  the  use  of  such  a 
fluid  torque  converter  for  such  a  clutching  func- 
tion;  and,  in  the  absence  of  some  effective  anti 
creep  system,  means  that  the  driver  of  the  vehicle 
needs  to  keep  his  foot  pressed  on  the  brake  pedal 
thereof,  during  such  a  temporary  stopping  of  the 
vehicle  while  it  is  still  left  in  a  forward  driving 
transmission  range,  in  order  to  prevent  the 
vehicle  from  moving.  This  is  most  inconvenient, 
and  can  present  a  problem  with  regard  to  safety. 

Accordingly,  in  order  to  cope  with  this  problem 
of  creep  of  a  vehicle  equipped  with  an  automatic 
transmission,  various  anti  creep  braking  systems 
have  been  proposed.  A  typical  such  system  pro- 
vides  a  device  to  automatically  keep  applied  the 
braking  force  which  was  used  for  stopping  the 
vehicle,  without  requiring  the  brake  pedal  to  be 
kept  depressed  by  the  vehicle  operator,  until  it  is 
desired  to  again  move  the  vehicle  away  from  the 
rest  condition,  when  said  braking  force  is 
released.  In  more  detail,  such  an  anti  creep 
braking  system  generally  includes  a  brake  pedal 
braking  device,  which  for  instance  may  be  of  an 
electromagnetic  type,  and  which,  when  the  brake 
pedal  has  been  used  to  brake  the  vehicle  to  a  stop, 
holds  the  brake  pedal  at  its  depressed  position 
until  once  again  it  is  required  to  move  the  vehicle 
away  from  rest.  The  control  of  the  engagement 
and  of  the  releasing  of  such  a  brake  pedal  braking 
device  is  also  known  in  various  forms. 

One  of  the  difficulties  that  arises  with  regard  to 
the  control  of  such  a  brake  pedal  braking  device  is 
as  follows.  If  the  vehicle  is  brought  to  a  halt  by 
stepping  on  the  brake  pedal  so  as  to  bring  it  to  a 
first  depressed  position,  so  that  the  brake  pedal 
braking  device  as  described  above  holds  the 
brake  pedal  at  this  first  depressed  position,  and 
then  subsequently  it  is  required  to  depress  the 
brake  pedal  still  further  in  order  to  bring  it  to  a 
second  depressed  position  more  depressed  than 
the  first  depressed  position,  which  for  example 
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manent  load  on  the  brake  pedal  as  long  as  it  is 
needed,  even  when  it  is  changed  from  one 
depressed  state  to  another,  more  depressed  state. 

Further  advantages  and  features  of  the  inven- 
tion  derive  from  the  subclaims. 

Brief  description  of  the  drawings 
The  present  invention  will  now  be  shown  and 

described  with  reference  to  several  preferred 
embodiments  thereof,  and  with  reference  to  the 
illustrative  drawings.  It  should  be  clearly  under- 
stood,  owever,  that  the  description  of  the  embodi- 
ments,  and  the  drawings,  are  all  of  them  given 
purely  for  the  purposes  of  explanation  and  exem- 
plification  only,  and  are  none  of  them  intended  to 
be  limitative  of  the  scope  of  the  present  invention 
in  any  way,  since  the  scope  of  the  present  inven- 
tion  is  to  be  defined  solely  by  the  legitimate  and 
proper  scope  of  the  appended  claims.  In  the 
drawings: 

Fig.  1  is  a  perspective  view,  in  part  diagrammat- 
ical  form,  showing  a  preferred  embodiment  of  the 
anti  creep  braking  system  according  to  the 
present  invention; 

Fig.  2  is  a  sectional  view,  also  in  part  dia- 
grammatical  form,  of  said  preferred  embodiment 
of  the  anti  creep  braking  system  according  to  the 
present  invention,  taken  along  a  plane  indicated 
by  the  lines  II  —  II  in  Fig.  1,  showing  the  detailed 
arrangement  of  a  pinion  and  a  rack  which 
mutually  drive  one  another,  and  also  showing  a 
section  through  an  electromagnetic  coil,  a 
solenoid,  and  a  one  way  clutch; 

Fig.  3  is  a  first  preferred  schematic  circuit 
diagram,  showing  the  construction  according  to 
the  present  invention,  of  a  control  system  which 
is  shown  in  Fig.  2  by  a  block; 

Fig.  4  is  a  second  preferred  schematic  circuit 
diagram,  similar  to  Fig.  3,  showing  the  construc- 
tion  according  to  the  present  invention  which  is 
otherwise  the  same  as  the  embodiment  thereof 
shown  in  Figs.  1  and  2,  of  said  control  system 
which  is  shown  in  Fig.  2  by  a  block; 

Fig.  5  is  a  third  preferred  schematic  circuit 
diagram,  similar  to  Figs.  3  and  4,  showing  the 
construction  according  to  the  present  invention 
which  is  otherwise  the  same  as  the  embodiment 
thereof  as  shown  in  Figs.  1  and  2,  of  said  control 
system  which  is  shown  in  Fig.  2  by  a  block; 

Fig.  6  is  a  time  chart  showing  certain  pulses 
which  are  produced  during  operation  of  the  cir- 
cuit  shown  in  Fig.  5;  and 

Fig.  7  is  a  fourth  preferred  schematic  circuit 
diagram,  similar  to  Figs.  3,  4,  and  5,  showing  the 
construction  according  to  the  preesnt  invention 
which  is  otherwise  the  same  as  the  embodiment 
thereof  as  shown  in  Figs.  1  and  2  of  a  said  control 
system  which  is  shown  in  Fig.  2  by  a  block. 

The  present  invention  will  now  be  described 
with  reference  to  a  preferred  embodiment 
thereof,  and  with  reference  to  the  appended 
drawings. 

the  vehicle  is  released  as  soon  as  merely  the 
parking  brake  thereof  is  applied,  there  is  a  risk 
that  the  vehicle  may  undesirably  start  to  move 
forwards  due  to  creep  of  the  automatic  trans- 
mission  thereof  which  is  still  set  to  a  forward  5 
driving  range  such  as  "D"  range,  especially  on  a 
sloping  road.  On  the  other  hand,  it  would  be 
desirable  to  cease  said  supply  of  actuating  electri- 
cal  energy  to  the  electromagnetic  type  brake 
pedal  braking  device,  in  circumstances  in  which  it  10 
was  definitely  the  case  that  some  braking  system 
other  than  the  brake  pedal  operated  braking 
system  of  the  vehicle  was  holding  said  vehicle 
and  preventing  said  vehicle  from  moving  for- 
wards.  Further,  if  various  sensors  are  provided  for  15 
the  transmission  and  for  various  braking  systems 
of  the  vehicle,  in  order  to  implement  the  above 
mentioned  requirements,  it  would  be  desirable  to 
utilize  these  sensors  also  for  other  functions. 

Next,  with  regard  to  the  starting  of  supply  of  20 
actuating  electrical  energy  to  the  electromagnetic 
type  brake  pedal  braking  device,  it  is  desirable  for 
a  control  system  which  controls  such  a  brake 
pedal  braking  device  to  start  said  supply  of 
actuating  electrical  energy  to  the  electromagnetic  25 
type  brake  pedal  braking  device,  when  it  is  deter- 
mined  that  the  vehicle  has  been  braked  sub- 
stantially  to  rest,  and  this  is  typically  done  by 
sensing  the  revolution  speed  of  at  least  one  wheel 
of  the  vehicle  and,  when  said  revolution  speed  30 
becomes  very  low  or  substantially  zero  and  at  the 
same  time  the  throttle  or  accelerator  pedal  of  the 
vehicle  is  at  substantially  idling  position,  com- 
mencing  said  supply  of  actuating  electrical 
@energy  to  the  electromagnetic  type  brake  pedal  35 
braking  device.  However,  in  this  case  a  problem 
arises  in  that,  if  the  vehicle  is  being  braked  and 
said  wheel  skids,  then  the  revolution  speed  of 
said  wheel  becomes  substantially  zero  quite 
quickly;  and  if  in  this  case  the  braking  effect  of  the  40 
braking  system  of  the  vehicle  is  retained  there  is  a 
risk  of  locking  the  vehicle  into  the  skid,  i.e.  of 
making  it  impossible  or  difficult  for  the  vehicle 
driver  to  recover  from  the  skid  and  stop  the 
vehicle  skidding.  Since  it  may  well  be  the  actual  45 
application  of  the  braking  system  of  the  vehicle 
which  caused  the  vehicle  to  skid  in  the  first 
instance,  this  can  be  a  very  important  problem. 

Summary  of  the  invention  so 
It  is  an  object  of  the  present  invention  to 

provide  such  an  anti  creep  braking  system  for  a 
vehicle,  wherein  the  control  system  for  control- 
ling  a  brake  pedal  braking  device  therein  is  not 
unduly  complicated,  and  wherein  in  such  a  con-  55 
trol  system  for  controlling  a  brake  pedal  braking 
device  thereof  there  is  no  requirement  for  a 
function  of  releasing  the  brake  pedal  temporarily 
in  order  to  allow  it  to  be  further  depressed. 

According  to  the  present  invention,  this  object  60 
is  accomplished  by  an  anti  creep  braking  system 
for  a  vehicle,  comprising  the  features  of  the 
characterizing  portion  of  claim  1.  The  provision  of 
the  one  way  clutch  in  combination  with  the  power 
device  and  the  control  system  ensures  a  per-  65 
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preferred  embodiment,  there  is  formed  a  sector 
gear  or  rack  12,  which  is  of  the  general  form  of  a 
sector  of  a  circle  whose  center  is  the  central  axis 
of  the  pin  9.  Within  this  curved  slot  11  and 
meshing  with  said  sector  gear  12,  as  best  seen  in 
Fig.  2  which  is  a  sectional  view  through  the 
mechanism  shown  in  Fig.  1  taken  along  a  plane 
shown  by  the  arrows  II  —  II  in  Fig.  1,  there  is 
located  a  pinion  21,  which  is  fixedly  mounted  on 
an  input  member  in  form  of  a  pinion  shaft  20 
which  extends  in  the  direction  parallel  to  the  pivot 
shaft  2  of  the  brake  pedal  1  and  to  the  pin  9.  Thus, 
as  the  pad  of  the  brake  pedal  1  is  alternatively 
pressed  by  the  foot  of  a  vehicle  operator,  so  that 
the  brake  pedal  1  rotates  in  the  anticlockwise 
direction  in  Fig.  1  ,  or  is  released  by  the  foot  of  the 
vehicle  operator,  so  that  said  brake  pedal  1 
rotates  in  the  clockwise  direction  in  Fig.  1,  thus 
according  thereto  the  pinion  21  and  the  pinion 
shaft  20  to  which  said  pinion  21  is  fixed  are 
alternatively  rotated  in  the  anticlockwise  direction 
in  Fig.  1,  or  in  the  clockwise  direction  in  Fig.  1. 

Referring  now  particularly  to  Fig.  2,  on  the  rear 
of  the  bracket  member  10  from  the  point  of  view 
of  Fig.  1,  i.e.  on  the  side  thereof  remote  from  the 
sector  gear  12,  there  is  fixedly  mounted  an  elec- 
tromagnetic  brake  assembly  power  device  13 
which  will  now  be  described.  An  electromagnetic 
coil  14  is  fixedly  mounted  to  said  bracket  member 
10,  and  within  the  cylindrical  inner  surface  of  this 
electromagnetic  coil  14  there  is  disposed  a  roller 
bearing  15  which  comprises  a  multitude  of  needle 
rollers.  Within  this  needle  roller  bearing  15  there 
is  supported  an  output  member  in  form  of  a 
sleeve  member  16,  which  can  therefore  rotate 
freely  within  the  electromagnetic  coil  14  and  with 
respect  to  the  bracket  member  10,  and  which  can 
also  move  axially  to  and  fro,  to  the  left  and  the 
right  in  Fig.  2,  with  respect  to  said  electromagne- 
tic  coil  14,  to  a  certain  extent.  The  left  hand  end  in 
the  figure  of  this  sleeve  member  16  is  formed  as  a 
disk  shaped  flange  17,  to  which  there  is  fixedly 
attached  an  armature  18,  which  in  fact  is  formed 
as  a  flat  annulus,  and  which  is  made  of  a  mag- 
netically  attractable  material.  Thus,  according  to 
selective  supply  of  actuating  electrical  energy  to 
the  electromagnetic  coil  14:  when  said  elec-r 
tromagnetic  coil  14  is  not  supplied  with  actuating 
electrical  energy,  then  said  electromagnetic  coil 
14  does  not  attract  the  armature  18,  so  that  said 
armature  18  and  said  flange  17  and  said  sleeve 
member  16  are  free  to  rotate  with  respect  to  said 
electromagnetic  coil  14  and  said  bracket  member 
10  on  said  needle  roller  bearing  15;  or,  alterna- 
tively,  when  said  electromagnetic  coil  14  is  sup- 
plied  with  actuating  electrical  energy,  then  said 
electromagnetic  coil  14  attracts  the  armature  18 
and  squeezes  said  armature  18  against  the  body 
of  said  electromagnetic  coil  14,  so  that  said 
armature  18  and  said  flange  17  and  said  sleeve 
member  16  are  not  free  to  rotate  with  respect  to 
said  electromagnetic  coil  14  and  said  bracket 
member  10  on  said  needle  roller  bearing  15,  but 
are  fixed  with  respect  thereto. 

Within  the  inner  cylindrical  axially  extending 

The  mechanical  construction  of  the  preferred 
embodiment 

Fig.  1  is  a  part  perspective  part  diagrammatical 
view,  showing  an  embodiment  of  the  anti  creep 
braking  system  according  to  the  present  inven-  5 
tion,  and  particularly  showing  the  mechanical 
parts  thereof  in  detail,  the  control  system  for  said 
embodiment  being  shown  as  a  block  in  this 
figure.  The  reference  numeral  1  denotes  a  brake 
pedal  for  applying  the  brakes  of  an  automotive  10 
vehicle,  not  particularly  shown,  and  this  brake 
pedal  1  is  pivoted  via  a  pivot  shaft  2  which  is  part 
of  a  braking  force  generation  system,  to  the  body, 
also  not  shown,  of  this  automotive  vehicle.  To  a 
part  of  the  brake  pedal  1  substantially  closer  to  15 
the  pivot  shaft  2  than  the  brake  pad  of  said  brake 
pedal  there  is  fixed  by  a  yoke  member  a  braking 
force  transmission  member  3,  which  is  part  of  the 
braking  force  generation  system,  too,  which  leads 
in  the  rightwards  direction  in  the  figure  to  trans-  20 
mit  braking  force  to  a  per  se  conventional  braking 
arrangement  such  as  a  master  cylinder  device  or 
the  like,  diagrammatically  shown  by  a  block  60, 
belonging  to  the  braking  forcegeneration  system. 
Accordingly,  as  the  brake  pedal  1  is  more  and  25 
more  stepped  upon,  and  according  to  the  amount 
of  said  stepping  on,  i.e.  according  to  the  amount 
of  rotation  of  said  brake  pedal  1  in  the  anticlock- 
wise  direction  in  Fig.  1,  the  brakes  of  the  vehicle 
are  applied  more  and  more  by  said  master  30 
cylinder  device  or  the  like.  Further,  in  a  conven- 
tional  fashion,  the  master  cylinder  device  or  the 
like,  when  the  brakes  are  applied,  produces  more 
and  more  application  of  the  brakes  of  the  vehicle, 
i.e.  produces  more  and  more  braking  effect  for  the  35 
vehicle,  according  as  the  force  applied  to  the 
brake  pad  of  the  brake  pedal  1  to  rotate  it  in  the 
anticlockwise  direction  in  Fig.  1  is  greater  and 
greater. 

At  an  intermediate  part  of  the  brake  pedal  1  40 
there  is  fixed  a  pivot  pin  4,  to  which  one  end  of  a 
connecting  link  5  is  pivotally  mounted.  The  other 
end  of  this  connecting  link  5  is  pivotally  con- 
nected,  via  a  yoke  member  6  formed  on  it  and  a 
pin  7,  to  a  lower  (in  the  figure)  protuberance  of  an  45 
internal  rack  member  8  incorporated  the  anti 
creep  vehicle  braking  system.  And  an  upper  (in 
the  figure)  protuberance  of  this  internal  rack 
member  8  is  pivoted,  via  a  pivot  pin  9,  to  a  body, 
i.e.  a  bracket  member  10  of  the  braking  system  so 
which  is  fixed  to  the  automotive  vehicle.  Thus,  as 
the  pad  of  the  brake  pedal  1  is  alternatively 
pressed  by  the  foot  of  a  vehicle  operator,  so  that 
the  brake  pedal  1  rotates  in  the  anticlockwise 
direction  in  Fig.  1  ,  or  is  released  by  the  foot  of  the  55 
vehicle  operator,  so  that  said  brake  pedal  1 
rotates  (possibly  under  the  biasing  action  of  a 
return  spring,  not  shown  in  the  figures)  in  the 
clockwise  direction  in  Fig.  1,  thus  according 
thereto  the  internal  rack  member  8  is  alternatively  60 
rotated  in  the  anticlockwise  direction  in  Fig.  1,  or 
in  the  clockwise  direction  in  Fig.  1. 

The  internal  rack  member  8  is  formed  with  a 
curved  slot  11,  and  on  the  side  of  this  curved  slot 
11  remote  from  the  pin  9,  in  this  shown  first  65 
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space  of  said  sleeve  member  16there  is  mounted, 
via  a  one  way  clutch  19  of  a  per  se  conventional 
sort,  the  aforesaid  pinion  shaft  20  to  which  the 
aforesaid  pinion  21  is  fixed.  This  one  way  clutch  19 
may  be  a  roller  clutch  or  the  like,  and  is  constructed 
and  mounted  in  such  a  sense  that,  when  the 
rotation  of  the  sleeve  member  is  fixed  by,  as 
explained  above,  actuating  electrical  energy  being 
supplied  to  said  electromagnetic  coil  14  and  said 
electromagnetic  coil  14  attracting  the  armature  18 
and  squeezing  said  armature  18  against  the  body 
of  said  electromagnetic  coil  14,  so  that  said 
armature  18  and  said  flange  17  and  said  sleeve 
member  16  are  not  free  to  rotate  at  all  with  respect 
to  said  electromagnetic  coil  14  and  said  bracket 
member  10  on  said  needle  roller  bearing  15  but  are 
fixed  with  respect  thereto,  then  the  pinion  shaft  20 
and  the  pinion  21  fixed  thereto  are  free  to  move  in 
the  anticlockwise  direction  as  seen  in  Fig.  1  ,  but  are 

.  not  free  to  move  in  the  clockwise  direction  as  seen 
in  that  figure.  But,  on  the  other  hand,  of  course 
when  said  electromagnetic  coil  14  is  not  being 
supplied  with  actuating  electrical  energy,  and  thus 
said  electromagnetic  coil  14  is  not  attracting  the 
armature  18,  so  that  said  armature  18  and  said 
flange  17  and  said  sleeve  member  16  are  free  to 
rotate  with  respect  to  said  electromagnetic  coil  14 
and  said  bracket  member  10  on  said  needle  roller 
bearing  15,  then  likewise  the  pinion  shaft  20  and 
the  pinion  21  fixed  thereto  are  free  to  move  in  the 
anticlockwise  direction  as  seen  in  Fig.  1,  and  are 
also  free  to  move  in  the  clockwise  direction  as  seen 
in  that  figure,  i.e.  are  free  to  move  in  either 
rotational  direction,  by  the  rotation  of  the  needle 
roller  bearing  15,  irrespective  of  the  functioning  of 
the  one  way  clutch  19. 

The  electromagnetic  coil  14  is  selectively  sup- 
plied  with  said  supply  of  actuating  electrical 
energy,  so  as  selectively  as  explained  above  either 
to  allow  the  pinion  21  to  move  in  either  rotational 
direction,  or  to  prevent  the  pinion  21  from  moving 
in  the  clockwise  rotation  direction  only,  from  a 
control  system  23,  which  will  be  explained  in  detail 
with  respect  to  several  possible  constructions 
thereof  later.  For  the  present,  it  is  only  important 
that  the  control  system  23  supplies  actuating 
electrical  energy  to  the  electromagnetic  coil  14,  s"o 
as  to  prevent  the  pinion  21  from  moving  in  the 
clockwise  rotational  direction  only,  when  the  auto- 
motive  vehicle  to  which  this  braking  system  is 
fitted  is  braked  to  a  halt  and  kept  in  a  forward 
driving  range  of  an  automatic  transmission  fitted 
thereto,  such  as  "D"  range,  while  waiting  for  a 
traffic  signal  or  the  like. 

The  mechanical  operation  of  the  preferred 
embodiment 

Now,  the  operation  of  the  mechanism  shown  in 
Figs.  1  and  2  and  described  above  will  be 
explained,  while  treating  the  control  system  23  as 
a  block,  since  the  details  of  the  functioning  of  said 
control  system  23  will  be  explained  later,  with 
reference  to  all  of  the  preferred  embodiments 
thereof  and  its  function  with  respect  to  promoting 
anti  creep  action  will  be  detailed. 

First,  when  the  vehicle  is  moving  along  a  road  at 
a  substantial  speed,  then  definitely,  according  to 
the  functioning  of  the  control  system  23  as  will  be 
explained  later,  said  control  system  23  never 

5  supplies  electrical  current  to  the  electromagnetic 
coil  14,  so  that  said  electromagnetic  coil  14  does 
not  attract  the  armature  18  and  does  not  pull  said 
armature  18  against  itself,  and  thereby  said  arma- 
ture  18  and  the  flange  17  and  the  sleeve  member 

w  16formed  integrally  therewith  are  free  to  rotate  in 
either  rotational  direction  with  respect  to  the 
bracket  member  10  and  with  respect  to  the  body  of 
the  automotive  vehicle.  This  means  that  the  pinion 
21  and  the  pinion  shaft  20  are  also  free  to  rotate  in 

15  either  rotational  direction  with  respect  to  the 
bracket  mem  ber  1  0  and  with  respect  to  the  body  of 
the  automotive  vehicle,  and  thus  said  pinion  21 
never  exerts  any  substantial  force  on  the  internal 
rack  member  8,  or  on  the  brake  pedal  1.  Accord- 

20  ingly,  when  the  operator  of  the  automotive  vehicle 
presses  the  brake  pad  of  the  brake  pedal  1  so  as  to 
apply  the  brakes  of  the  vehicle,  or  when  he 
releases  said  brake  pad  of  said  brake  pedal  1  so  as 
to  release  said  braking  action,  no  particular  inter- 

25  ference  is  caused  with  these  operations  by  the  anti 
creep  system  described  above,  and  the  function  of 
the  braking  system  of  the  vehicle,  in  this  oper- 
ational  mode,  is  per  se  well  known  and  conven- 
tional. 

30  Now,  suppose  that  the  automotive  vehicle  is 
going  to  be  braked  to  rest  by  the  operator  thereof. 
Initially  the  brake  pedal  1  is  depressed  so  as  to  first 
brake  the  vehicle,  by  the  foot  of  the  operator  of  the 
vehicle  pressing  the  brake  pad  of  said  brake  pedal 

35  1,  and  then  said  brake  pedal  1  rotates  in  the 
anticlockwise  direction  in  Fig.  1  about  the  pivot 
shaft  2,  and  thus  the  braking  force  transmission 
member  3  is  impelled  rightwards  in  Fig.  1,  so  as  to 
cause  the  above  mentioned  braking  system  of  the 

40  vehicle  including  a  brake  master  cylinder  or  the 
like  to  apply  braking  effect  for  the  vehicle,  in  a  per 
se  well  known  way.  Now,  if  the  control  system  23 
decides  that  the  vehicle  has  been  braked  to 
rest  —  and  this  decision  may  be  made  according  to 

45  a  variety  of  criteria,  as  will  be  explained  in  detail 
with  respect  to  the  particular  functioning  of  said 
control  system  23  in  the  various  particular  embodi- 
ments  to  be  described  later  —  then  said  control 
system  23  starts  to  supply  electrical  current  to  the 

so  electromagnetic  coil  14,  so  that  said  elec- 
tromagnetic  coil  14starts  to  attract  the  armature  18 
and  pulls  said  armature  18  against  itself,  effec- 
tively  thereby  preventing  the  rotation  of  said 
armature  18  and  the  flange  17  and  the  sleeve 

55  member  16  formed  integrally  therewith,  with 
respect  to  the  bracket  member  10  and  the  body  of 
the  automotive  vehicle.  This  means  that  the  pinion 
21  and  the  pinion  shaft  20,  from  their  previous 
conditions  in  which  they  were  free  to  move  in 

60  either  rotational  direction,  are  now  free  to  move  in 
the  anticlockwise  rotational  direction  with  respect 
to  the  bracket  member  10  and  the  body  of  the 
automotive  vehicle,  because  of  the  action  of  the 
one  way  clutch  19,  but  are  not  free  to  move  in  the 

65  clockwise  rotational  direction  with  respect  thereto. 
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rotate  the  pinion  21  in  the  clockwise  rotational 
direction  with  respect  to  the  bracket  member  10 
and  the  body  of  the  automotive  vehicle,  because 
now  said  pinion  21  is  free  to  rotate  in  this 

5  clockwise  rotational  direction,  therefore  this  brake 
releasing  action  is  not  permitted.  Thus,  since  now 
the  electromagnetic  brake  power  device  13  has 
been  deenergized  by  the  control  system  23,  the 
braking  system  of  the  vehicle  stops  being  held  on 

10  and  applied,  so  that  now  the  vehicle  is  allowed  to 
move  forwards. 

On  the  other  hand,  if  for  some  reason  such  as 
the  fact  that  the  vehicle  is  being  held  stationary  on 
a  slope,  or  due  to  wandering  in  the  idling  speed  of 

w  the  internal  combustion  engine  of  the  vehicle,  it  is 
desired  to  apply  further  braking  effect  for  the 
vehicle,  while  the  above  described  anti  creep 
braking  effect  which  is  being  provided  for  the 
vehicle  remains  provided,  i.e.  to  apply  the  braking 

20  system  of  the  vehicle  to  a  harder  extent,  then  it  is 
only  necessary  for  the  operator  of  the  vehicle  to 
further  depress  the  brake  pedal  1  in  the  direction 
to  apply  the  braking  system  of  the  vehicle,  i.e.  to 
turn  the  brake  pedal  anticlockwise  in  the  sense  of 

25  Fig.  1,  and  then  as  described  above  via  the  link  5 
the  internal  rack  member  8  will  also  tend  to  turn 
anticlockwise,  and  this  will  tend  to  turn  the  pinion 
21  and  the  pinion  shaft  20  also  anticlockwise.  No 
substantial  obstacle  is  presented  to  this  anticlock- 

30  wise  turning  by  the  electromagnetic  brake  power 
device  13,  even  though  at  this  time  said  elec- 
tromagnetic  brake  power  device  13  is  engaged  by 
supply  of  actuating  electrical  energy  thereto, 
because  of  the  operation  of  the  one  way  clutch  19. 

35  Of  course,  when  the  brake  pedal  1  has  reached 
the  additionally  stepped  on  position  to  which  it  is 
brought  so  as  to  apply  said  additional  braking 
effect,  and  is  then  released  by  the  foot  of  the 
vehicle  operator  being  removed,  then  said  brake 

40  pedal  1  is  retained  in  its  new  more  stepped  on 
position,  by  the  action  of  the  one  way  clutch  and 
of  the  electromagnetic  brake  power  device  13 
which  is  still  engaged. 

Thus  the  particular  advantage  of  the  shown 
45  construction  incorporating  the  one  way  clutch  19 

is  that  additional  stepping  on  of  the  brake  pedal  1 
can  be  performed  without  releasing  the  elec- 
tromagnetic  brake  power  device  13  by  temp- 
orarily  interrupting  the  supply  of  actuating  electri- 

50  cal  energy  thereto,  and  the  brake  pedal  is  auto- 
matically  retained  in  this  additionally  stepped  on 
position.  According  to  this,  the  control  system  23 
which  selectively  supplies  said  actuating  electri- 
cal  energy  for  the  electromagnetic  brake  power 

55  device  13  can  be  made  much  more  simple  than 
has  been  the  case  in  the  prior  art,  because  it  is 
possible  to  keep  the  electromagnetic  brake 
always  activated,  i.e.  supplied  with  actuating  elec- 
trical  energy,  when  the  braking  force  of  the  brake 

60  pedal  1  is  to  be  retained.  Further,  this  results  in  an 
increase  in  reliability  and  durability  of  the  braking 
system,  and  also  reduces  its  cost  and  bulk. 

Of  course,  it  would  be  a  mere  matter  of  design 
to  rearrange  the  position  of  the  one  way  clutch  19 

65  in  the  path  of  force  transmission  between  the 

At  this  time,  if  the  operator  of  the  vehicle  releases 
the  pressure  which  he  or  she  is  applying  to  the 
pad  of  the  brake  pedal  1,the,  although  the  braking 
force  transmission  member  3  is  being  impelled  in 
the  leftwards  dirction  in  Fig.  1  by  the  reaction  of 
the  master  cylinder  or  the  like  of  the  braking 
system  of  the  vehicle,  so  as  to  tend  to  rotate  the 
brake  pedal  1  in  the  clockwise  rotational  direction 
in  Fig.  1,  since  such  rotation  of  the  brake  pedal  1 
would,  via  the  link  5  and  the  internal  rack  member 
8,  tend  to  rotate  the  pinion  21  in  the  clockwise 
rotational  direction  with  respect  to  the  bracket 
member  10  and  the  body  of  the  automotive 
vehicle,  therefore  such  brake  releasing  movement 
of  said  braking  force  transmission  member  3  is 
positively  prevented,  as  long  as  the  elec- 
tromagnetic  brake  power  device  13  continues  to 
be  energized  by  the  control  system  23.  Thus, 
again  as  long  as  the  electromagnetic  brake  power 
device  13  continues  to  be  energized  by  the  control 
system  23,  the  braking  system  of  the  vehicle 
continues  to  be  held  on  and  applied,  so  that  the 
vehicle  is  not  allowed  to  creep  forwards  while  in 
this  stationary  condition,  even  though  the 
operator  of  said  vehicle  has  released  the  pressure 
which  he  or  she  is  applying  to  the  pad  of  the  brake 
pedal  1. 

Next,  when  the  control  system  23  decides  that  it 
is  appropriate  to  release  the  above  described  anti 
creep  braking  effect  which  is  being  provided  for 
the  vehicle  (and  this  decision  will  again  be 
explained  in  detail  with  respect  to  the  particular 
functioning  of  said  control  system  23  in  the  varius 
particular  embodiments  t  be  described  later;  for 
instance,  this  releasing  may  be  performed  when 
the  accelerator  pedal  of  the  vehicle  is  depressed), 
then  said  control  system  23  ceases  supplying 
electrical  current  to  the  electromagnetic  coil  14, 
so  that  said  electromagnetic  coil  14  ceases  to 
attract  the  armature  18  and  ceases  to  pull  said 
armature  18  against  itself,  ceasing  thus  to  prevent 
the  rotation  of  said  armature  18  and  the  flange  17 
and  the  sleeve  member  16  formed  integrally 
therewith  with  respect  to  the  bracket  member  10 
and  the  body  of  the  automotive  vehicle.  This 
means  that  the  pinion  21  and  the  pinion  shaft  20, 
from  their  previous  conditions  in  which  they  were 
free  to  move  in  the  anticlockwise  rotational  direc- 
tion  with  respect  to  the  bracket  member  10  and 
the  body  of  the  automotive  vehicle,  because  of 
the  action  of  the  one  way  clutch  19,  but  are  not 
free  to  move  in  the  clockwise  rotational  direction 
with  respect  thereto,  are  now  free  to  move  in 
either  rotational  direction.  At  this  time,  assuming 
that  the  operator  of  the  vehicle  has  already 
released  the  pressure  which  he  or  she  was  pre- 
viously  applying  to  the  pad  of  the  brake  pedal  1, 
then,  since  the  braking  force  transmission 
member  3  is  being  impelled  in  the  leftwards 
direction  in  Fig.  1  by  the  reaction  of  the  master 
cylinder  or  the  like  of  the  braking  system  of  the 
vehicle  so  as  to  tend  to  rotate  the  brake  pedal  1  in 
the  clockwise  rotational  direction  in  Fig.  1, 
although  such  rotation  of  the  brake  pedal  1  tends, 
via  the  link  5  and  the  ainternal  rack  member  8,  to 
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brake  pedal  and  the  electromagnetic  brake  power 
device  13,  so  that  instead  of  being  provided 
between  the  pinion  shaft  20  and  the  sleeve 
member  16  said  one  way  clutch  was  provided 
between  the  pinion  21  and  the  pinion  shaft  20 
upon  which  said  pinion  21  would  be  rotatably 
fitted,  or  between  the  sleeve  member  16  and  the 
flange  17  which  would  be  rotatably  fitted  to  said 
sleeve  member  16,  or  indeed  anywhere  in  the 
force  transmission  path  between  the  brake  pedal 
1  and  the  member  braked  by  the  electromagnetic 
brake  power  device  13.  Indeed,  actually  the  prin- 
ciple  of  the  present  invention  could  be 
implemented  without  providing  the  elec- 
tromagnetic  brake  power  device  13  as  a  rotational 
electromagnetic  brake,  but  by  providing  a  linear 
brake;  and  then  the  counterpart  of  the  one  way 
clutch  19  used  in  this  construction  would  be  a  one 
way  movable  slider  or  the  like.  All  these  possible 
variations,  and  others  within  the  scope  of  the 
appended  claims,  should  be  understood  as  falling 
within  the  scope  of  the  present  invention. 

The  first  preferred  control  system 
Now,  first  preferred  control  system  23  which 

selectively  supplies  actuating  electrical  energy  to 
the  electromagnetic  coil  14  of  the  electromagnetic 
brake  power  device  13  will  be  explained.  This 
control  system  23  is  shown  in  block  diagram  form 
in  Fig.  3,  along  with  the  electromagnetic  brake  13 
which  is  schematically  shown  by  a  block.  Also 
shown  as  a  block  denoted  by  the  reference 
numeral  120  is  a  driver  circuit  120  incorporated  in 
said  control  system  23,  which  incorporates  an 
electrical  power  supply  starting  circuit  and  an 
electrical  power  cutting  off  circuit,  neither  of 
which  are  particularly  shown  in  the  figures. 

This  electrical  power  supply  starting  circuit 
functions  so  as  to  commence  the  supply  of 
actuating  electrical  energy  to  the  electromagnetic 
brake  13,  according  to  various  criteria  relating  to 
the  operating  condition  of  the  vehicle  which  are 
sensed  by  various  sensors  which  are  not  shown 
in  the  figure.  For  example,  said  electrical  power 
supply  starting  circuit  may  start  to  provide  supply 
of  actuating  electrical  energy  to  said  elec- 
tromagnetic  brake  13  when  the  rotation  speed  of 
a  wheel  of  the  vehicle  is  lower  than  a  certain 
predetermined  speed  and  additionally,  the  brake 
pedal  of  the  vehicle  is  heavily  stepped  upon.  Or, 
alternatively,  said  electrical  power  supply  starting 
circuit  may  be  similar  to  the  relevant  parts  of  the 
third  preferred  control  system  of  the  braking 
system  shown  in  Fig.  5,  or  of  the  fourth  preferred 
control  system  of  the  braking  system  shown  in 
Fig.  7.  In  any  case,  the  details  of  the  function  of 
this  electrical  power  supply  starting  circuit  will 
not  be  defined  or  discussed  here,  since  they  may 
in  fact  be  functions  as  provided  by  a  prior  art 
electrical  power  providing  circuit.  The  gist  of  this 
shown  anticreep  braking  system  relates  to  the 
method  of  releasing  the  engagement  of  the  elec- 
tromagnetic  brake  13,  as  will  become  apparent 
hereinafter. 

The  electrical  power  cutting  off  circuit  within 

the  driver  circuit  120  functions  so  as  to  cut  off  the 
supply  of  actuating  electrical  energy  to  the  elec- 
tromagnetic  brake  13,  according  to  the  selective 
supply  to  said  electrical  power  cutting  off  circuit 

5  of  a  1  signal  or  of  a  0  signal,  this  so  called  cutoff 
signal  as  will  be  seen  later  being  provided  from 
the  output  of  an  OR  gate  119  which  belongs  to  an 
accelerator  pedal  operative  sensing  system  or  a 
parking  range  sensing  system.  And  the  rest  of  the 

io  control  system  23  shown  in  Fig.  3,  i.e.  the  part 
upstream  in  the  control  sense  of  the  point  where 
said  so  called  cutoff  signal  enters  the  driver  circuit 
120,  functions  so  as  to  generate  this  cutoff  signal. 

This  cutoff  signal  generating  part  of  said  control 
w  system  23  operates  according  to  the  signals  from 

three  sensors  incorporated  therein:  an 
accelerator  pedal  sensor  switch  111,  which  is 
open  when  the  accelerator  pedal  (not  shown) 
which  controls  the  internal  combustion  engine  of 

20  the  vehicle  is  not  depressed  at  ail,  and  which  is 
closed  when  said  accelerator  pedal  is  depressed 
by  even  a  small  amount  from  the  non  depressed 
condition;  a  parking  range  sensor  switch  112 
which  is  closed  when  the  automatic  transmission 

25  (not  shown)  of  the  vehicle  is  put  into  parking  or 
"P"  range,  and  which  is  open  when  said  auto- 
matic  transmission  is  put  into  any  range  other 
than  said  parking  or  "P"  range;  and  a  seat  sensor 
switch  113,  which  is  provided  in  or  near  the 

30  driver's  seat  (not  shown)  in  which  the  driver  sits 
when  he  is  operating  the  vehicle,  and  which  is 
closed  when  a  driver  is  sitting  in  said  driver's  seat, 
while  it  is  open  when  no  driver  is  sittin'g  in  said 
driver's  seat.  One  terminal  of  each  one  of  the 

35  accelerator  pedal  sensor  switch  111,  the  parking 
range  sensor  switch  112,  and  the  seat  sensor 
switch  113  is  connected  to  ground,  and  the  other 
terminal  111a  of  the  accelerator  pedal  sensor 
switch  111  is  connected  via  a  resistive  element 

40  114  to  a  power  source  such  as  the  battery  of  the 
vehicle,  the  other  terminal  112a  of  the  parking 
range  sensor  switch  112  is  connected  via  a  resis- 
tive  element  115  to  said  power  source,  and  the 
other  terminal  1  13a  of  the  seat  sensor  switch  113 

45  is  similarly  connected  via  a  resistive  element  116 
to  said  power  source.  Thus,  the  voltage  signal 
present  at  said  other  terminal  111a  of  said 
accelerator  pdeal  sensor  switch  111  is  a  1  or  0 
signal  (taking  ground  potential  as  a  0  signal) 

so  indicating  respectively  whether  said  accelerator 
pedal  sensor  switch  111  is  open  or  closed,  i.e. 
respectively  whether  the  accelerator  pedal  which 
controls  the  internal  combustion  engine  of  the 
vehicle  is  not  depressed  at  all,  or  is  depressed  by 

55  even  a  small  amount  from  the  non  depressed 
condition;  the  voltage  signal  present  at  said  other 
terminal  112a  of  said  parking  range  sensor  switch 
112  is  a  1  or  0  signal  indicating  respectively 
whether  said  parking  range  sensor  switch  112  is 

60  open  or  closed,  i.e.  respectively  whether  the 
automatic  transmission  of  the  vehicle  is  put  into  a 
range  other  than  said  parking  or  "?"  range,  or  is 
put  into  parking  or  "P"  range;  and  the  voltage 
signal  present  at  said  other  terminal  113a  of  said 

65  seat  sensor  switch  1  13  is  a  1  or  0  signal  indicating 
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and  the  driver  circuit  120  is  not  caused  to  cease  to 
supply  power  to  the  electromagnetic  brake  13, 
thus  causing  said  electromagnetic  brake  13  to  be 
kept  engaged. 

s  On  the  other  hand,  if  the  accelerator  pedal 
which  controls  the  internal  combustion  engine  of 
the  vehicle  is  depressed  even  slightly  from  its  non 
depressed  position,  this  obviously  indicates  a 
desired  on  the  part  of  the  vehicle  operator  to 

10  move  away  from  the  stationary  vehicle  oper- 
ational  condition,  and  at  this  time  the  accelerator 
pedal  sensor  switch  111  comes  to  be  closed  from 
previously  being  open.  This  means  that  a  0  signal 
comes  to  be  present  at  the  terminal  111a  of  the 

15  accelerator  pedal  sensor  switch  111  and  at  the 
input  of  the  NOT  gate  117,  and  thus  there  is  now 
present  a  1  signal  at  the  output  of  the  NOT  gate 
117.  Accordingly,  although  still  there  is  present  a 
1  signal  at  the  terminal  112a  of  the  parking  range 

20  sensor  switch  112  and  at  the  input  of  the  NOT 
gate  118,  and  although  still  thus  there  is  present  a 
0  signal  at  the  output  of  the  NOT  gate  118, 
because  one  of  the  input  signals  to  the  OR  gate 
119  has  now  become  a  1  signal,  irrespective  of  the 

25  input  signal  at  its  other  input  the  OR  gate  119  now 
outputs  a  1  signal  to  the  driver  circuit  120,  which 
as  explained  above  causes  the  electrical  power 
cutting  off  circuit  within  the  driver  circuit  120  to 
function  so  as  to  cut  off  the  supply  of  actuating 

30  electrical  energy  to  the  electromagnetic  brake  13. 
This  as  explained  above  causes  the  elec- 
tromagnetic  brake  13  to  release  the  rotational 
fixing  of  the  flange  17  which  it  was  previously 
causing,  thus  allowing  the  brake  pedal  1  to  rotate 

35  in  the  clockwise  direction  as  seen  in  Fig.  1  and 
allowing  the  braking  effect  provided  by  the 
braking  system  to  the  vehicle  to  be  released. 
Accordingly  the  vehicle  is  now  free  to  be  moved 
away  from  rest,  according  to  the  depression  of 

40  the  accelerator  pedal  thereof  by  the  driver. 
On  the  other  hand,  if  the  transmission  of  the 

vehicle  is  put  into  the  "P"  or  parking  range  while 
the  vehicle  is  thus  stationary,  from  being  not  in 
said  "P"  or  parking  range,  then  this  obviously 

45  indicates  a  desired  on  the  part  of  the  vehicle 
operator  not  (at  any  rate  immediately)  to  move 
away  from  the  stationary  vehicle  operational  con- 
dition;  but,  since  the  locking  up  of  a  transmission 
of  a  typical  sort  on  shifting  it  into  the  "P"  or 

so  parking  range  is  very  reliable,  and  since  the 
braking  effect  of  such  transmission  locking  is 
absolute  or  at  least  very  strong,  according  to  the 
principle  of  this  particular  first  preferred  control 
system  23  it  is  considered  that  the  holding  on  of 

55  the  braking  system  is  no  longer  now  required.  At 
this  time  the  parking  range  sensor  switch  112 
comes  to  be  closed  from  previously  being  open, 
and  this  means  that  a  0  signal  comes  to  be 
present  at  the  terminal  112a  of  the  parking  range 

60  sensor  switch  112  and  at  the  input  of  the  NOT 
gate  118,  and  thus  there  is  now  present  a  1  signal 
at  the  output  of  the  NOT  gate  118.  Accordingly, 
although  still  there  is  present  a  1  signal  at  the 
terminal  111a  of  the  accelerator  pedal  sensor 

65  switch  111  and  at  the  input  of  the  NOT  gate  117, 

respectively  whether  said  seat  sensor  switch  113 
is  open  or  closed,  i.e.  respectively  whether  no 
driver  is  sitting  in  said  driver's  seat,  or  a  driver  is 
sitting  in  said  driver's  seat. 

Said  other  terminal  111a  of  said  accelerator 
pedal  sensor  switch  111  is  connected  to  the  input 
of  a  NOT  gate  117,  which  belongs  to  the 
accelerator  pedal  operation  sensing  system,  and 
said  said  other  terminal  112a  of  said  parking 
range  sensor  switch  1  12  is  connected  to  the  input 
of  another  NOT  gate  118,  which  belongs  to  the 
parking  range  sensing  system  and  is  also  con- 
nected  to  one  input  of  an  AND  gate  121,  the  other 
input  of  which  is  fed  from  said  other  terminal 
113a  of  said  seat  sensor  switch  113.  The  outputs 
of  the  two  NOT  gates  1  17  and  118  are  connected 
to  the  two  inputs  of  the  previously  mentioned  OR 
gate  119,  the  output  of  which  is,  as  stated  before, 
fed  to  the  electrical  power  cutting  off  circuit 
included  within  the  driver  circuit  120  as  said  cutoff 
signal.  And  the  output  of  said  AND  gate  121  is 
connected  to  an  alarm  buzzer  122,  which  pro- 
duces  a  loud  warning  sound  when  it  is  fed  with  a 
1  signal,  but  which  produces  no  sound  as  long  as 
it  is  fed  with  a  0  signal. 

The  operation  of  the  first  preferred  control  system 
The  first  preferred  control  system  of  the  anti 

creep  braking  system  whose  structure  is 
described  above  operates  as  follows. 

First,  when  the  vehicle  is  braked  to  a  halt,  as 
previously  described,  the  aforesaid  electrical 
power  supply  starting  circuit  not  particularly 
shown  in  the  figure  causes  the  driver  circuit  1  20  to 
start  to  supply  power  to  the  electromagnetic 
brake  13,  thus  causing  said  electromagnetic  brake 
13  to  be  angaged  and,  as  described  above  with 
respect  to  the  mechanical  structure  of  the  anti 
creep  braking  system,  causing  said  braking 
system  to  operate  in  its  anti  creep  mode,  wherein 
the  stepping  on  of  the  brake  pedal  1  is  not 
released,  even  if  the  driver  releases  said  brake 
pedal  1  with  his  or  her  foot,  and  wherein  further  if 
the  brake  pedal  1  is  further  depressed  by  the  foot 
of  the  driver  then  said  further  depression  is  freely 
allowed  to  be  applied,  and  is  likewise  held.  This 
brake  retaining  action  is  continued  while  the 
accelerator  pedal  which  controls  the  internal  com- 
bustion  engine  of  the  vehicle  remains  as  not 
depressed  at  all,  and  while  the  automatic  trans- 
mission  of  the  vehicle  remains  in  any  range  other 
than  parking  or  "?"  range;  i.e.,  while  the 
accelerator  pedal  sensor  switch  111  continues  to 
be  open  and  also  the  parking  range  sensor  switch 
112  continues  to  be  also  open.  At  this  time  there  is 
present  a  1  signal  at  the  terminal  111a  of  the 
accelerator  pedal  sensor  switch  111  and  at  the 
input  of  the  NOT  gate  117,  and  thus  there  is 
present  a  0  signal  at  the  output  of  the  NOT  gate 
117,  and  also  there  is  present  a  1  signal  at  the 
terminal  112a  of  the  parking  range  sensor  switch 
112  and  at  the  input  of  the  NOT  gate  118,  and  thus 
there  is  present  a  0  signal  at  the  output  of  the  NOT 
gate  118.  Thus,  both  the  inputs  of  the  OR  gate  119 
are  0  signals,  and  hence  its  output  is  a  0  signal, 
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without  engaging  the  automatic  transmission  to 
the  "P"  or  parking  range  then  the  seat  sensor 
switch  113  will  come  to  be  open  from  being  closed, 
while  the  parking  range  sensor  switch  112  is  also 
still  open;  and  at  this  time  there  thus  comes  to  be 
present  a  1  signal  at  the  terminal  1  13a  of  the  seat 
sensor  switch  1  1  3  and  at  said  one  of  the  inputs  of 
the  AND  gate  121,  and  also  there  is  present  a  1 
signal  at  the  terminal  112a  of  the  parking  range 
sensor  switch  112  and  at  said  other  input  of  the 
AND  gate  121.  Thus,  both  the  inputs  of  the  AND 
gate  1  21  are  supplied  with  1  signals,  and  hence  its 
output  is  a  1  signal,  and  the  alarm  buzzer  122  is 
sounded,  thus  alerting  the  driver  of  the  vehicle  to 
his  or  her  careless  mistake  in  leaving  the  vehicle 
without  engaging  "?"  or  parking  range. 

The  second  preferred  control  system 
In  Fig.  4,  there  is  shown  the  second  preferred 

control  system  23  used  in  the  braking  system  in  a 
fashion  similar  to  Fig.  3.  In  Fig.  4,  parts,  which 
correspond  to  parts  of  the  first  preferred  control 
system  shown  in  Fig.  3,  and  which  have  the  same 
functions,  are  designated  by  the  same  reference 
numerals  and  symbols  as  in  those  figures. 

Now,  the  control  system  23  which  selectively 
supplies  actuating  electrical  energy  to  the  elec- 
tromagnetic  coil  14  of  the  electromagnetic  brake 
13  will  be  explained.  This  control  system  23  is 
shown  in  block  diagram  form  in  Fig.  4,  along  with 
the  electromagnetic  brake  13  which  is  schemati- 
cally  shown  by  a  block.  Also  shown  as  a  block 
denoted  by  the  reference  numeral  120  is  a  driver 
circuit  120  incorporated  in  said  control  system  23, 
similar  to  the  driver  circuit  of  the  first  preferred 
control  system  23  shown  in  Fig.  3,  which  incor- 
porates  an  electrical  power  supply  starting  circuit 
and  an  electrical  power  cutting  off  circuit,  neither 
of  which  are  particulary  shown  in  the  figures. 

Again,  this  electrical  power  supply  starting 
circuit  functions  so  as  to  commence  the  supply  of 
actuating  electrical  energy  to  the  electromagnetic 
brake  13,  according  to  various  criteria  relating  to 
the  operating  condition  of  the  vehicle  which  are 
sensed  by  various  sensors  which  are  not  shown  in 
the  figure.  For  example,  said  electrical  power 
supply  starting  circuit  may  start  to  provide  supply 
of  actuating  electrical  energy  to  said  elec- 
tromagnetic  brake  13  when  the  rotational  speed  of 
a  wheel  of  the  vehicle  is  lower  than  a  certain 
predetermined  speed  and  additionally  the  brake 
pedal  of  the  vehicle  is  heavily  stepped  upon.  Or, 
alternatively,  said  electrical  power  supply  starting 
circuit  may  be  similar  to  the  relevant  parts  of  the 
third  preferred  control  system  shown  in  Fig.  5,  or 
of  the  fourth  preferred  control  system  shown  in 
Fig.  7.  In  any  case,  the  details  of  the  function  of  this 
electrical  power  supply  starting  circuit  will  not  be 
defined  or  discussed  here,  since  they  may  in  fact 
be  functions  as  provided  by  a  prior  art  electrical 
power  providing  circuit.  The  gist  of  this  shown 
second  preferred  control  system  23  of  the  anti 
creep  braking  system  relates  to  the  method  of 
releasing  the  engagement  of  the  electromagnetic 
brake  13,  as  will  become  apparent  hereinafter. 

and  although  still  thus  there  is  present  a  0  signal  at 
the  output  of  the  NOT  gate  117,  because  one  of  the 
input  signals  to  the  OR  gate  1  1  9  has  now  become  a 
1  signal,  the  OR  gate  119  now  outputs  a  1  signal  to 
the  driver  circuit  120,  which  as  explained  above,  5 
similarly  to  the  previous  case,  causes  the  electrical 
power  cutting  off  circuit  within  the  driver  circuit 
120  to  function  so  as  to  cut  off  the  supply  of 
actuating  electrical  energy  to  the  electromagnetic 
brake  13.  This  as  explained  above  causes  the  10 
electromagnetic  brake  13  to  release  the  rotational 
fixing  of  the  flange  17  which  it  was  previously 
causing,  thus  allowing  the  brake  pedal  1  to  rotate 
in  the  clockwise  direction  as  seen  in  Fig.  1  and 
allowing  the  braking  effect  provided  by  the  braking  w 
system  to  the  vehicle  to  be  released.  Accordingly 
the  braking  system  of  the  vehicle  is  now  unlocked, 
since  the  vehicle  in  any  case  cannot  be  moved 
away  from  rest,  due  to  the  locking  of  the  trans- 
mission  thereof.  20 

This  unlocking  of  the  braking  system  of  the 
vehicle  is  clearly  very  helpful  from  the  point  of 
view  of  minimizing  consumption  of  electrical 
power  during  the  time  period  when  the  vehicle  is 
waiting,  before  being  moved  away,  because  in  fact  25 
an  electromagnetic  brake  such  as  the  elec- 
tromagnetic  brake  13  typically  uses  quite  a  lot  of 
power.  Not  only  does  this  economy  of  electrical 
power  means  that  the  fuel  consumption  of  the 
vehicle  is  improved  —  an  important  consideration-  30 
—  but  also  it  means  thatthe  risk  of  the  battery  of  the 
vehicle  becoming  exhausted  during  a  prolonged 
period  of  waiting,  as  during  congested  triffic,  is 
much  reduced.  This  is  a  very  important  oper- 
ational  consideration  with  regard  to  the  reliability  35 
of  a  vehicle  in  actual  use. 

At  any  time  during  this  operation  of  the  vehicle, 
because  as  a  matter  of  course  the  driver  of  the 
vehicle  is  sitting  in  the  driver's  seat  thereof  during 
vehicle  operation,  therefore  the  seat  sensor  switch  40 
1  1  3  is  closed,  and  thus  there  is  present  a  0  sig  nal  at 
the  terminal  113a  of  said  seat  sensor  switch  113 
and  atone  of  the  inputs  of  the  AND  gate  121,  and 
accordingly  whatever  be  the  value  at  the  other 
input  of  this  AND  gate  121  its  output  is  a  0  signal,  45 
and  accordingly  the  alarm  buzzer  122  is  never 
sounded.  Further,  if  the  vehicle  is  put  by  the  driver 
thereof  into  "P"  or  parking  range  and  then  the 
driver  leaves  the  driver's  seat  subsequently,  as  is 
proper,  then  first  the  parking  range  sensor  switch  50 
112  will  come  to  be  closed  from  being  open,  thus 
causing  a  0  signal  to  be  preesnt  at  the  terminal 
1  12a  of  said  parking  range  sensor  switch  112  and 
at  said  other  input  of  the  AND  gate  121,  and 
although  subsequently  when  the  driver  leaves  the  ss 
driver's  seat  a  1  signal  will  come  to  be  present  at 
the  terminal  113a  ofthe  seat  sensorswitch  113and 
at  said  one  input  of  the  AND  gate  121,  accordingly, 
whatever  be  the  value  at  said  other  input  of  this 
AND  gate  121  its  output  is  a  0  signal,  and  60 
accordingly  the  alarm  buzzer  121  is  never 
sounded.  On  the  other  hand,  a  particular  subsidi- 
ary  feature  of  this  first  preferred  control  system  23 
ofthe  anti  creep  braking  system  is  that  if  the  driver 
of  the  vehicle  negligently  leaves  the  driver's  seat  65 
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controls  the  internal  combustion  engine  of  the 
vehicle  is  not  depressed  at  all,  or  is  depressed  by 
even  a  small  amount  from  the  non  depressed 
condition;  the  voltage  signal  present  at  said  other 

5  terminal  112a  of  said  parking  range  sensor  switch 
112  is  a  1  or  0  signal  indicating  respectively 
whether  said  parking  range  sensor  switch  112  is 
open  or  closed,  i.e.  respectively  whether  the 
automatic  transmission  of  the  vehicle  is  put  into  a 

jo  range  other  than  said  parking  or  "P"  range,  or  is 
put  into  parking  or  "P"  range;  the  voltage  signal 
present  at  said  other  terminal  1  23a  of  said  parking 
brake  sensor  switch  123  is  a  1  or  0  signal  indicat- 
ing  respectively  whether  said  parking  brake  sen- 

15  sor  switch  123  is  open  or  closed,  i.e.  respectively 
whether  said  parking  brake  is  not  set  on  so  as  to 
hold  the  vehicle  stationary,  or  is  so  set;  and  the 
voltage  signal  present  at  said  other  terminal  1  13a 
of  said  seat  sensor  switch  113  is  a  1  or  0  signal 

20  indicating  respectively  whether  said  seat  sensor 
switch  113  is  open  or  closed,  i.e.  respectively 
whether  no  driver  is  sitting  in  said  driver's  seat,  or 
a  driver  is  sitting  in  said  driver's  seat. 

Said  other  terminal  111a  of  said  accelerator 
25  pedal  sensor  switch  1  1  1  is  connected  to  the  input 

of  a  NOT  gate  117,  whose  output  is  connected  to 
one  of  the  inputs  of  the  previously  mentioned  OR 
gate  119.  Said  other  terminal  112a  of  said  parking 
range  sensor  switch  112  is  connected  to  the  input 

30  of  another  NOT  gate  1  1  8,  and  said  other  terminal 
123a  of  said  parking  brake  sensor  switch  123  is 
connected  to  the  input  of  a  third  NOT  gate  125, 
which  belongs  to  the  parking  brake  operation 
sensing  system.  The  outputs  of  the  NOT  gate  118 

35  and  the  NOT  gate  125  are  fed  to  an  AND  gate  126, 
which  also  belongs  to  the  mentioned  sensing 
system  and  whose  output  is  connected  to  the 
other  input  of  the  previously  mentioned  OR  gate 
119,  the  output  of  which  as  stated  before  is  fed  to 

40  the  electrical  power  cutting  off  circuit  included 
within  the  driver  circuit  120  as  said  cutoff  signal. 
And  the  output  of  the  AND  gate  126  is  also 
connected  to  the  input  of  another  NOT  gate  127, 
the  output  of  which  is  fed  to  one  input  of  an  AND 

45  gate  121,  the  other  input  of  which  is  fed  from  said 
other  terminal  113a  of  said  seat  sensor  switch 
113.  And  the  output  of  said  AND  gate  121  .is 
connected  to  an  alarm  buzzer  122,  which  pro- 
duces  a  loud  warning  sound  when  it  is  fed  with  a 

so  1  signal,  but  which  produces  no  sound  as  long  as 
it  is  fed  with  a  0  signal. 

The  operation  of  the  second  preferred  control 
system 

55  The  second  preferred  control  system  whose 
structure  is  described  above  operates  as  follows. 

First,  when  the  vehicle  is  braked  to  a  halt,  as 
previously  described,  the  aforesaid  electrical 
power  supply  starting  circuit  not  particularly 

60  shown  in  the  figure  causes  the  driver  circuit  120  to 
start  to  supply  power  to  the  electromagnetic 
brake  13,  thus  causing  said  electromagnetic  brake 
13  to  be  engaged  and,  as  described  above  with 
respect  to  the  first  preferred  control  system  23, 

65  and  with  respect  to  the  mechanical  structure 

The  electrical  power  cutting  off  circuit  within 
the  driver  circuit  120  again  functions  so  as  to  cut 
off  the  supply  of  actuating  electrical  energy  to  the 
electromagnetic  brake  13,  according  to  the  selec- 
tive  supply  to  said  electrical  power  cutting  off 
circuit  of  a  1  signal  or  of  a  0  signal,  this  so  called 
cutoff  signal  as  will  be  seen  later  again  being 
provided  from  the  output  of  an  OR  gate  119.  And 
the  rest  of  the  control  system  23  shown  in  Fig.  4, 
i.e.  the  part  upstream  in  the  control  sense  of  the 
point  where  said  so  called  cutoff  signal  enters  the 
driver  circuit  120,  functions  so  as  to  generate  this 
cutoff  signal. 

This  cutoff  signal  generating  part  of  said  control 
system  23  operates  according  to  the  signals  from 
four  sensors  incorporated  therein:  an  accelerator 
pedal  sensor  switch  111,  which  is  open  when  the 
accelerator  pedal  (not  shown)  which  controls  the 
internal  combustion  engine  of  the  vehicle  is  not 
depressed  at  all,  and  which  is  closed  when  said 
accelerator  pedal  is  depressed  by  even  a  small 
amount  from  the  non  depressed  condition;  a 
parking  range  sensor  switch  112  which  is  closed 
when  the  automatic  transmission  (not  shown)  of 
the  vehicle  is  put  into  parking  or  "P"  range,  and 
which  is  open  when  said  automatic  transmission 
is  put  into  any  range,  other  than  said  parking  or 
"?"  range;  a  parking  brake  sensor  switch  123, 
which  belongs  to  the  parking  brake  operation 
sensing  system  and  is  provided  to  the  parking 
brake  (not  shown)  of  the  vehicle,  and  which  is 
closed  when  said  parking  brake  is  set  on  so  as  to 
hold  the  vehicle  stationary,  while  it  is  open  when 
said  parking  brake  is  not  set  on;  and  a  seat  sensor 
switch  113,  which  is  provided  in  or  near  the 
driver's  seat  (not  shown)  in  which  the  driver  sits 
when  he  is  operating  the  vehicle,  and  which  is 
closed  when  a  driver  is  sitting  in  said  driver's  seat, 
while  it  is  open  when  no  driver  is  sitting  in  said 
driver's  seat.  Thus  this  second  preferred  control 
system  23  of  the  braking  system  differs  from  the 
first  preferred  control  system  23  in  that  the  park- 
ing  brake  sensor  switch  123  is  provided.  One 
terminal  of  each  one  of  the  accelerator  pedal 
sensor  switch  111,  the  parking  range  sensor 
switch  112,  the  parking  brake  sensor  switch  123, 
and  the  seat  sensor  switch  113  is  connected  to 
ground,  and  the  other  terminal  111a  of  the 
accelerator  pedal  sensor  switch  .111  is  connected 
via  a  resistive  element  1  14  to  a  power  source  such 
as  the  battery  of  the  vehicle,  the  other  terminal 
112a  of  the  parking  range  sensor  switch  112  is 
connected  via  a  resistive  element  115  to  said 
power  source,  the  other  terminal  123a  of  he 
parking  brake  sensor  switch  123  is  connected  via 
a  resistive  element  124  to  said  power  source,  and 
the  other  terminal  113a  of  the  seat  sensor  switch 
113  is  similarly  connected  via  a  resistive  element 
1  16  to  said  power  source.  Thus,  the  voltage  signal 
present  at  said  other  terminal  111a  of  said 
accelerator  pedal  sensor  switch  111  is  a  1  or  0 
signal  (taking  ground  potential  as  a  0  signal) 
indicating  respectively  whether  said  accelerator 
pedal  sensor  switch  111  is  open  or  closed,  i.e. 
respectively  whether  the  accelerator  pedal  which 
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shown  in  Figs.  1  and  2,  causing  said  braking 
system  to  operate  in  its  anti  creep  mode,  wherein 
the  stepping  on  of  the  brake  pedal  1  is  not 
released,  even  if  the  driver  releases  said  brake 
pedal  1  with  his  or  her  foot,  and  wherein  further  if  5 
the  brake  pedal  1  is  further  depressed  by  the  foot 
of  the  driver  then  said  further  depression  is  freely 
allowed  to  be  applied,  and  is  likewise  held.  This 
brake  retaining  action  is  continued  while  the 
accelerator  pedal  which  controls  the  internal  com-  w 
bustion  engine  of  the  vehicle  remains  as  not 
depressed  at  all,  and  while  either  the  automatic 
transmission  of  the  vehicle  remains  in  any  range 
other  than  parking  or  "P"  range  or  the  parking 
brake  remains  unset;  i.e.,  while  the  accelerator  is 
pedal  sensor  switch  1  1  1  continues  to  be  open  and 
also  either  the  parking  range  sensor  switch  112 
continues  to  be  also  open  or  the  parking  brake 
sensor  switch  123  continues  to  be  also  open.  At 
this  time  there  is  present  a  1  signal  at  the  terminal  20 
111a  of  the  accelerator  pedal  sensor  switch  111 
and  at  the  input  of  the  NOT  gate  117,  and  thus 
there  is  present  a  0  signal  at  the  output  of  the  NOT 
gate  117;  and  also  either  there  is  present  a  1 
signal  at  the  terminal  112a  of  the  parking  range  25 
sensor  switch  112  and  at  the  input  of  the  NOT 
gate  118,  and  thus  there  is  present  a  0  signal  at 
the  output  of  the  NOT  gate  118,  or  there  is  present 
a  1  signal  at  the  terminal  123a  of  the  parking  brake 
sensor  switch  123  and  at  the  input  of  the  NOT  30 
gate  125,  and  thus  there  is  present  a  0  signal  at 
the  output  of  the  NOT  gate  1  25;  in  either  of  which 
latter  cases  at  least  one  of  the  inputs  of  the  AND 
gate  126  is  a  0  signal,  and  thus  the  output  of  the 
AND  gate  126  is  a  0  signal.  Thus,  both  the  inputs  35 
of  the  OR  gate  119  are  0  signals,  and  hence  its 
output  is  a  0  signal,  and  the  driver  circuit  120  is 
not  caused  to  cease  to  supply  power  to  the 
electromagnetic  brake  13,  thus  causing  said  elec- 
tromagnetic  brake  13  to  be  kept  engaged.  40 

On  the  other  hand,  if  the  accelerator  pedal 
which  controls  the  internal  combustion  engine  of 
the  vehicle  is  depressed  even  slightly  from  its  non 
depressed  position,  this  obviously  indicates  a 
desire  on  the  part  of  the  vehicle  operator  to  move  45 
away  from  the  stationary  vehicle  operational  con- 
dition,  and  at  this  time  the  accelerator  pedal 
sensor  switch  111  comes  to  be  closed  from 
previously  being  open.  This  means  that  a  0  signal 
comes  to  be  present  at  the  terminal  111a  of  the  so 
accelerator  pedal  sensor  switch  111  and  at  the 
input  of  the  NOT  gate  117,  and  thus  there  is  now 
present  a  1  signal  at  the  output  of  the  NOT  gate 
117.  Accordingly,  although  still  there  is  present  a 
1  signal  at  the  terminal  112a  of  the  parking  range  55 
sensor  switch  112  and  at  the  input  of  the  NOT 
gate  118,  and  although  still  thus  there  is  present  a 
0  signal  at  the  output  of  the  NOT  gate  118, 
because  one  of  the  inputs  signals  to  the  OR  gate 
119  has  now  become  a  1  signal,  irrespective  of  the  60 
input  signal  at  its  other  input  the  OR  gate  119  now 
outputs  a  1  signal  to  the  driver  circuit  120,  which 
as  explained  above  causes  the  electrical  power 
cutting  off  circuit  within  the  driver  circuit  120  to 
function  so  as  to  cut  off  the  supply  of  actuating  65 

electrical  energy  to  the  electromagnetic  brake  13. 
This  as  explained  previously  causes  the  elec- 
tromagnetic  brake  13  to  release  the  rotational 
fixing  of  the  flange  17  which  it  was  previously 
causing,  thus  allowing  the  brake  pedal  1  to  rotate 
in  the  clockwise  direction  as  seen  in  Fig.  1  and 
allowing  the  braking  effect  provided  by  the 
braking  system  to  the  vehicle  to  be  released. 
Accordingly,  the  vehicle  is  now  free  to  be  moved 
away  from  rest,  according  to  the  depression  of 
the  accelerator  pedal  thereof  by  the  driver. 

On  the  other  hand,  if  the  transmission  of  the 
vehicle  is  put  into  the  "P"  or  parking  range  while 
the  vehicle  is  thus  stationary,  from  being  not  in 
said  "P"  or  parking  range,  and  if  also  the  parking 
brake  of  the  vehicle  is  set  to  be  engaged,  then  this 
obviously  indicates  a  desire  on  the  part  of  the 
vehicle  operator  not  (at  any  rate  immediately)  to 
move  away  from  the  stationary  vehicle  oper- 
ational  condition;  and,  since  the  locking  up  of  a 
transmission  of  a  typical  sort  on  shifting  it  into  the 
"P"  or  parking  range  is  very  reliable,  and  since  the 
braking  effect  of  such  transmission  locking  is 
absolute  or  at  least  very  strong,  and  since  also  the 
parking  brake  is  set  to  be  engaged  at  this  time, 
according  to  the  principle  of  this  particular  second 
preferred  control  system  23  it  is  considered  that 
the  holding  on  of  the  braking  system  is  no  longer 
now  required.  At  this  time  the  parking  range 
sensor  switch  112  comes  to  be  closed  from 
previously  being  open,  and  also  the  parking  brake 
sensor  switch  .123  comes  to  be  closed  from 
previously  being  open;  and  this  means  that  a  0 
signal  comes  to  be  present  at  the  terminal  112a  of 
the  parking  range  sensor  switch  112  and  at  the 
input  of  the  NOT  gate  118,  and  thus  there  is  now 
present  a  1  signal  at  the  output  of  the  NOT  gate 
118,  and  also  that  a  0  signal  comes  to  be  present 
at  the-  terminal  123a  of  the  parking  brake  sensor 
switch  123  and  at  the  input  of  the  NOT  gate  125, 
and  thus  there  is  now  present  a  1  signal  at  the 
output  of  the  NOT  gate  125.  Thus,  since  both  of 
the  inputs  of  the  AND  gate  126  are  1  signals,  the 
output  of  the  AND  gate  126  is  a  1  signal.  Accord- 
ingly,  although  still  there  is  present  a  1  signal  at 
the  terminal  111a  of  the  accelerator  pedal  sensor 
switch  111  and  at  the  input  of  the  NOT  gate  117, 
and  although  still  thus  there  is  present  a  0  signal 
at  the  output  of  the  NOT  gate  117,  because  one  of 
the  input  signals  to  the  OR  gate  119  (i.e.  the 
output  signal  of  the  AND  gate  126)  has  now 
become  a  1  signal,  the  OR  gate  119  not  outputs  a 
1  signal  to  the  driver  circuit  120,  which  as 
explained  above,  similarly  to  the  previous  case, 
causes  the  electrical  power  cutting  off  circuit 
within  the  driver  circuit  120  to  function  so  as  to 
cut  off  the  supply  of  actuating  electrical  energy  to 
the  electromagnetic  brake  13.  This  as  explained 
above  causes  the  electromagnetic  brake  13  to 
release  the  rotational  fixing  of  the  flange  17  which 
it  was  previously  causing,  thus  allowing  the  brake 
pedal  1  to  rotate  in  the  clockwise  direction  as  seen 
in  Fig.  1  and  allowing  the  braking  effect  provided 
by  the  braking  system  to  the  vehicle  to  be 
released.  Accordingly  the  braking  system  of  the 
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vehicle  is  now  unlocked,  since  the  vehicle  in  any 
case  cannot  be  moved  away  from  rest,  due  to  the 
locking  of  the  transmission  thereof,  and  due  to 
the  setting  of  the  parking  brake  thereof. 

This  unlocking  of  the  braking  system  of  the  5 
vehicle  is  clearly  very  helpful  from  the  point  of 
view  of  minimizing  consumption  of  electrical 
power  during  the  time  period  when  the  vehicle  is 
waiting,  before  being  moved  away,  because  in 
fact  an  electromagnetic  brake  such  as  the  elec-  10 
tromagnetic  brake  13  typically  uses  quite  a  lot  of 
power.  Not  only  does  this  economy  of  electrical 
power  mean  that  the  fuel  consumption  of  the 
vehicle  is  improved  —  an  important  consideration- 
—  but  also  it  means  that  the  risk  of  the  battery  of  is 
the  vehicle  becoming  exhausted  during  a  pro- 
longed  period  of  waiting,  as  during  congested 
traffic,  is  much  reduced.  This  is  a  very  important 
operational  consideration  with  regard  to  the 
reliability  of  a  vehicle  in  actual  use.  20 

If,  on  the  other  hand,  either  the  transmission  of 
the  vehicle  is  put  into  the  "P"  or  parking  range 
while  the  vehicle  is  thus  stationary,  from  being 
not  in  said  "P"  or  parking  range,  but  meanwhile 
the  parking  brake  of  the  vehicle  is  not  set  to  be  25 
engaged,  or  alternatively  while  the  vehicle  is  thus 
stationary  the  parking  brake  of  the  vehicle  is  set  to 
be  engaged,  while  meanwhile  however  the  trans- 
mission  of  the  vehicle  is  not  put  into  the  "P"  or 
parking  range  from  being  not  in  said  "P"  or  30 
parking  range,  then  according  to  the  logic  of  this 
particular  second  preferred  control  system  23  it  is 
considered  that  this  does  not  obviously  and  une- 
quivocally  indicate  a  desire  on  the  part  of  the 
vehicle  operator  not  to  move  away  from  the  35 
stationary  vehicle  operational  condition;  and, 
although  the  locking  up  of  a  transmission  of  a 
typical  sort  on  shifting  it  into  the  "P"  or  parking 
range  is  very  reliable,  and  although  the  braking 
effect  of  such  transmission  locking  is  absolute  or  40 
at  least  very  strong,  and  although  also  the  setting 
of  the  parking  brake  is  quite  effective  for  prevent- 
ing  the  vehicle  from  moving,  according  to  the 
principle  of  this  particular  second  preferred  con- 
trol  system  23  it  is  not  considered  that  the  holding  45 
on  of  the  braking  system  is  no  longer  now 
required,  unless  as  in  the  previously  outlined  case 
above  both  of  these  two  vehicle  securing  actions 
are  carried  out  simultaneously.  At  this  time  either 
the  parking  range  sensor  switch  112  comes  to  be  so 
closed  from  previously  being  open,  or  alterna- 
tively  the  parking  brake  sensor  switch  123  comes 
to  be  closed  from  previously  being  open,  but  not 
both;  and  this  means  that  either  a  0  signal  comes 
to  be  present  at  the  terminal  112a  of  the  parking  55 
range  sensor  switch  112  and  at  the  input  of  the 
NOT  gate  118,  and  thus  there  is  now  present  a  1 
signal  at  the  output  of  the  NOT  gate  118,  or 
alternatively  that  a  0  signal  comes  to  be  present  at 
the  terminal  123a  of  the  parking  brake  sensor  60 
switch  123  and  at  the  input  of  the  NOT  gate  125, 
and  thus  there  is  now  present  a  1  signal  at  the 
output  of  the  NOT  gate  125,  but  not  both.  Thus, 
since  only  one  of  the  inputs  of  the  AND  gate  126  is 
a  1  signal,  the  output  of  the  AND  gate  126  is  a  0  65 

signal.  Accordingly,  since  still  there  is  present  a  1 
signal  at  the  terminal  111a  of  the  accelerator 
pedal  sensor  switch  111  and  at  the  input  of  the 
NOT  gate  117,  and  since  still  thus  there  is  present 
a  0  signal  at  the  output  of  the  NOT  gate  117, 
because  neither  of  the  input  signals  to  the  OR 
gate  119  (i.e.  the  output  signal  of  the  AND  gate 
126)  has  become  a  1  signal,  the  OR  gate  119 
continues  to  output  a  0  signal  to  the  driver  circuit 
120,  and  thus  the  electrical  power  cutting  off 
circuit  within  the  driver  circuit  1  20  is  not  caused  to 
fucntion  so  as  to  cut  off  the  supply  of  actuating 
electrical  energy  to  the  electromagnetic  brake  13. 
Thus  the  brake  pedal  1  is  not  allowed  to  rotate  in 
the  clockwise  direction  as  seen  in  Fig.  1  and  the 
braking  effect  provided  by  the  braking  system  to 
the  vehicle  is  not  released.  Accordingly  the 
braking  system  of  the  vehicle  is  not  unlocked, 
since  it  is  not  considered  that  it  is  assured  that  the 
vehicle  cannot  be  moved  away  from  rest  due  to 
either  one  alone  of  the  locking  of  the  transmission 
thereof,  or  the  setting  of  the  parking  brake 
thereof. 

At  anytime  during  this  operation  of  the  vehicle, 
because  as  a  matter  of  course  the  driver  of  the 
vehicle  is  sitting  in  the  driver's  seat  thereof  during 
vehicle  operation,  therefore  the  seat  sensor 
switch  1  13  is  closed,  and  thus  there  is  present  a  0 
signal  at  the  terminal  113a  of  said  seat  sensor 
switch  113  and  at  one  of  the  inputs  of  the  AND 
gate  121,  and  accordingly  whatever  be  the  value 
at  the  other  input  of  this  AND  gate  121  its  output 
is  a  0  signal,  and  accordingly  the  alarm  buzzer  122 
is  never  sounded.  Further,  if  the  vehicle  is  put  by 
the  driver  thereof  into  "P"  or  parking  range  and 
also  the  parking  brake  thereof  is  set  to  be 
engaged,  and  then  the  driver  leaves  the  driver's 
seat  subsequently,  as  is  proper,  then  first  the 
parking  range  sensor  switch  112  will  come  to  be 
closed  from  being  open,  thus  causing  a  0  signal  to 
be  present  at  the  terminal  112a  of  said  parking 
range  sensor  switch  112  and  at  the  input  of  the 
NOT  gate  118,  thus  causing  a  1  signal  to  be 
present  at  the  output  of  said  NOT  gate  118  and  at 
one  input  of  the  AND  gate  126,  and  also  the 
parking  brake  sensor  switch  123  will  come  to  be 
closed  from  being  open,  thus  causing  a  0  signal  to 
be  present  at  the  terminal  123a  of  said  parking 
brake  sensor  switch  123  and  at  the  input  of  the 
NOT  gate  125,  thus  causing  a  1  signal  to  be 
present  at  the  output  of  said  NOT  gate  125  and  at 
the  other  input  of  the  AND  gate  126,  and  thus  a  1 
signal  is  present  at  the  output  of  the  AND  gate  126 
and  at  the  input  of  the  NOT  gate  127,  and  thus  a  0 
signal  is  present  at  the  output  of  the  NOT  gate  127 
and  at  said  other  input  of  the  AND  gate  121,  and 
thus  although  subsequently  when  the  driver 
leaves  the  driver's  seat  a  1  signal  will  come  to  be 
present  at  the  terminal  113a  of  the  seat  sensor 
switch  113  and  at  said  one  input  of  the  AND  gate 
121,  accordingly  whatever  be  the  value  said  other 
input  of  this  AND  gate  121  its  output  is  a  0  signal, 
and  accordingly  the  alarm  buzzer  122  is  never 
sounded.  On  the  other  hand,  a  particular  subsidi- 
ary  feature  of  this  second  preferred  control 
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signal  as  will  be  seen  later  being  provided  from 
the  output  of  a  second  flip-flop  circuit  231.  And 
the  rest  of  the  control  system  23  shown  in  Fig.  5, 
i.e.  the  part  upstream  in  the  control  sense  of  the 
point  where  said  so  called  engage  or  disengage 
signal  enters  the  driver  circuit  120,  functions  so  as 
to  generate  this  engage  or  disengage  signal. 

The  gist  of  this  shown  third  preferred  control 
system  23  relates  to  the  method  of  engaging  of 
the  electromagnetic  brake  13,  in  order  to  avoid 
vehicle  skidding,  as  will  become  apparent  herein- 
after.  Accordingly,  although  for  the  sake  of  simpli- 
city  of  explanation  in  this  third  preferred  control 
system  this  engage  or  disengage  signal  generat- 
ing  part  of  said  control  system  23  operates  only 
according  to  the  signals  from  one  sensor  switch, 
which  is  an  accelerator  pedal  sensor  switch  111, 
which  is  similar  to  the  accelerator  pedal  sensor 
switch  111  of  the  first  and  the  second  preferred 
control  systems  23  shown  and  described  above, 
and  does  not  include  any  parking  range  sensor 
switch  such  as  the  parking  range  sensor  switch 
112  of  the  first  and  the  second  preferred  control 
systems  23  or  any  parking  brake  sensor  switch 
such  as  the  parking  brake  sensor  switch  123  of  the 
second  preferred  control  system  23,  it  will  be 
understood  by  one  skilled  in  the  art,  based  upon 
the  disclosure  in  this  specification,  that  the  con- 
cepts  shown  with  respect  to  said  first  and  second 
preferred  control  systems  23  for  releasing  the 
electromagnetic  brake  13  can  also  be  applied  to 
this  third  preferred  control  system  23.  This 
accelerator  pedal  sensor  switch  1  1  1  is  open  when 
the  accelerator  pedal  (not  shown)  which  controls 
the  internal  combustion  engine  of  the  vehicle  is 
not  depressed  at  all,  and  is  closed  when  said 
accelerator  pedal  is  depressed  by  even  a  small 
amount  from  the  non  depressed  condition.  One 
terminal  of  the  accelerator  pedal  sensor  switch 
111  is  connected  to  ground,  and  the  other  ter- 
minal  111a  of  the  accelerator  pedal  sensor  switch 
111  is  connected  via  a  resistive  element  114  to  a 
power  source  such  as  the  battery  of  the  vehicle. 
Thus,  the  voltage  signal  present  at  said  other 
terminal  111a  of  said  accelerator  pedal  sensor 
switch  111  is  a  1  or  0  signal  (taking  ground 
potential  as  a  0  signal)  indicating  respectively 
whether  said  accelerator  pedal  sensor  switch  111 
is  open  or  closed,  i.e.  respectively  whether  the 
accelerator  pedal  which  controls  the  internal  com- 
bustion  engine  of  the  vehicle  is  not  depressed  at 
all,  or  is  depressed  by  even  a  small  amount  from 
the  non  depressed  condition.  This  signal  present 
at  said  other  terminal  111a  of  said  accelerator 
pedal  sensor  switch  1  1  1  is  fed  into  said  control 
system  23  through  its  input  terminal  229. 

The  control  system  23  also  comprises  a  vehicle 
wheel  revolution  speed  sensor  212  which  is  of  a 
per  se  well  known  kind,  comprising  a  rotor  213 
which  is  rotated  at  a  speed  proportional  to  the 
road  speed  of  one  of  the  wheels  of  the  vehicle, 
which  in  the  shown  third  preferred  control  system 
23  is  a  preferred  wheel  as  far  as  the  anti  skid  and 
brake  engaging  action  is  concerned.  This  rotor 
213  has  four  lobes,  and  these  lobes  repeatedly  in 

system  23  is  that,  if  the  driver  of  the  vehicle 
negligently  leaves  the  driver's  seat  without  both 
engaging  the  automatic  transmission  to  the  "?" 
or  parking  range  and  also  engaging  the  parking 
brake  of  the  vehicle,  then  the  seat  sensor  switch  5 
1  13  will  come  to  be  open  from  being  closed,  while 
either  the  parking  range  sensor  switch  112  is  still 
open  or  the  parking  brake  sensor  switch  123  is 
still  open;  and  at  this  time  there  thus  comes  to  be 
present  a  1  signal  at  the  terminal  113a  of  the  seat  w 
sensor  switch  113  which  is  sent  to  said  other  input 
of  the  AND  gate  121,  and  there  comes  to  be 
present  a  1  signal  either  at  the  input  of  the  NOT 
gate  118  or  at  the  input  of  the  NOT  gate  126,  and 
accordingly  at  least  one  of  the  output  of  said  NOT  is 
gate  118  and  the  output  of  said  NOT  gate  126  will 
a  0  signal,  and  accordingly  at  least  one  of  the 
inputs  of  the  AND  gate  126  will  be  a  0  signal. 
Hence  the  output  of  the  AND  gate  126  will  be  a  0 
signal  which  is  supplied  to  the  NOT  gate  127,  and  20 
hence  the  output  of  said  NOT  gate  127  will  be  a  1 
signal  which  is  supplied  to  said  one  of  the  inputs 
of  the  AND  gate  121.  Thus,  both  the  inputs  of  the 
AND  gate  121  are  supplied  with  1  signals,  and 
hence  its  output  is  a  1  signal,  and  the  alarm  buzzer  25 
122  is  sounded,  thus  alerting  the  driver  of  the 
vehicle  to  his  or  her  careless  mistake  in  leaving 
the  vehicle  without  both  engaging  "P"  or  parking 
range  and  also  setting  the  parking  brake  of  the 
vehicle.  30 

The  third  preferred  control  system 
In  Fig.  5,  there  is  shown  the  third  preferred 

control  system  23  used  in  the  braking  system  in  a 
fashion  similar  to  Figs.  3  and  4.  In  Fig.  5,  parts,  35 
which  correspond  to  parts  of  the  first  and  second 
preferred  control  systems  23  shown  respectively 
in  Figs.  3  and  4,  and  which  have  the  same 
functions,  are  designated  by  the  same  reference 
numerals  and  symbols  as  in  those  figures.  40 

Now,  the  control  system  23  which  selectively 
supplies  actuating  electrical  energy  to  the  elec- 
tromagnetic  coil  14  of  the  electromagnetic  brake 
13,  in  this  third  preferred  control  system  will  be 
explained.  This  control  system  23  is  shown  in  45 
block  diagram  form  in  Fig.  5,  along  with  the 
electromagnetic  brake  13  which  is  schematically 
shown  by  a  block.  Also  shown  as  a  block  is  a 
driver  circuit  120  incorporated  in  said  control 
system  23,  similar  to  the  driver  circuit  of  the  first  50 
and  second  preferred  control  systems  23  shown 
in  Figs.  3  and  4,  which  incorporates  an  electrical 
power  supply  starting  circuit  and  an  electrical 
power  cutting  off  circuit,  neither  of  which  are 
particularly  shown  in  the  figures.  55 

Now,  in  this  third  preferred  control  system  23, 
this  electrical  power  supply  starting  circuit  func- 
tions  so  as  to  commence  the  supply  of  actuating 
electrical  energy  to  the  electromagnetic  brake  13, 
and  the  electrical  power  cutting  off  circuit  within  60 
the  driver  circuit  120  functions  so  as  to  cut  off  the 
supply  of  actuating  electrical  energy  to  the  elec- 
tromagnetic  brake  13,  according  to  the  selective 
supply  to  said  driver  circuit  120  of  a  1  signal  or  of 
a  0  signal,  this  so  called  engage  or  disengage  65 
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circuit  220,  from  the  last  pulse  of  the  output  signal 
"c"  of  the  second  monostable  multivibrator  cir- 
cuit  216  which  RESET  said  first  counter  219,  and 
when  the  next  pulse  of  said  output  signal  "c"  of 
the  second  monostable  multivibrator  circuit  216  is 
received  by  said  first  counter  219,  said  first 
counter  219  outputs  the  counter  result  at  its 
output  terminal  and  resets  itself  to  zero  for  the 
next  count.  Accordingly,  at  the  output  terminal  of 
said  first  counter  219  there  appears,  at  every  one 
of  the  pulses  of  the  output  signal  "c"  of  the 
second  monostable  multivibrator  circuit  216,  i.e. 
just  after  every  one  of  the  pulses  of  the  output 
signal  "b"  of  the  first  monostable  multivibrator 
circuit  215,  a  counted  number  indicative  of  the 
rotational  speed  of  said  preferred  wheel  of  the 
vehicle.  It  will  be  obvious  to  one  skilled  in  the  art 
that  this  counted  number  is  inversely  pro- 
portional  to  said  rotational  speed  of  said  pre- 
ferred  wheel:  in  other  words,  the  higher  is  the 
rotational  speed  of  said  wheel,  the  lower  is  said 
counted  number,  and  vice  versa,  because  this 
counted  number  is  the  number  of  pulses  of  the 
clock  pulse  signal  "d"  generated  by  the  clock 
pulse  signal  generating  circuit  220  which  are 
produced  during  the  time  period  that  the  rotor 
213  turns  through  a  quarter  of  a  turn,  in  this  third 
preferred  control  system  23.  This  counted 
number  is  fed  to  one  of  the  inputs  of  each  of  three 
comparators:  a  first  comparator  221,  a  second 
comparator  222,  and  a  third  comparator  223. 

The  first  comparator  221  compares  the  value  of 
the  counted  number  which  is  thus  input  to  said 
first  comparator  221  with  a  standard  value  which 
represents  a  first  predetermined  road  speed 
which  exemplarily  in  the  following  will  be  taken  to 
be  15  kilometers  per  hour;  and,  if  the  value  of  said 
counted  number  represents  a  vehicle  wheel 
revolution  speed  indicating  a  vehicle  road  speed 
of  less  than  said  first  predetermined  road  speed, 
said  first  comparator  221  outputs  a  1  signal  at  its 
output  terminal,  but  otherwise  outputs  a  0  signal. 
This  output  signal  of  the  first  comparator  221  is 
fed  to  the  other  input  terminal  of  the  aforemen- 
tioned  AND  gate  217.  The  second  comparator  222 
compares  the  value  of  the  counted  number  which 
is  also  thus  input  to  said  second  comparator  222 
with  a  standard  value  which  represents  a  second 
predetermined  road  speed  which  exemplarily  in 
the  following  will  be  taken  to  be  2  kilometers  per 
hour;  and,  if  the  value  of  said  counted  number 
represents  a  vehicle  wheel  revolution  speed  indi- 
cating  a  vehicle  road  speed  of  less  than  said 
second  predetermined  road  speed,  said  second 
comparator  222  outputs  a  1  signal  at  its  output 
terminal,  but  otherwise  outputs  a  0  signal.  This 
output  signal  of  the  second  comparator  222  is  fed 
to  an  input  terminal  of  an  AND  gate  224.  The  third 
comparator  223  compares  the  value  of  the 
counted  number  which  is  also  thus  input  to  said 
third  comparator  223  with  a  standard  value  which 
represents  a  third  predetermined  road  speed 
which  exemplarily  in  the  following  will  be  taken  to 
be  16  kilometers  per  hour;  and,  if  the  value  of  said 
counted  number  represents  a  vehicle  wheel 

turn  push  against  the  switched  member  of  a  reed 
switch  214,  and  release  said  switched  member. 
One  terminal  of  the  reed  switch  214  is  connected 
to  ground,  and  the  other  terminal  214a  of  the  reed 
switch  214  is  connected  via  a  resistive  element  5 
200  to  a  power  source  such  as  the  battery  of  the 
vehicle.  Thus,  the  voltage  signal,  which  will  be 
referred  to  as  signal  "a"  in  the  following,  present 
at  said  other  terminal  214a  of  the  reed  switch  214 
is  a  1  or  0  pulsed  signal  (taking  ground  potential  10 
as  a  0  signal)  indicating  by  its  pulse  frequency  the 
rotational  speed  of  said  wheel  of  the  vehicle,  with 
the  reed  switch  214  opening  and  closing  four 
times  for  each  revolution  of  the  rotor  213.  As 
shown  exemplarily  in  Fig.  6-a,  in  which  graph  is 
time  is  the  abscissa  and  voltage  is  the  ordinate, 
this  pulse  voltage  signal  "a"  present  at  said  other 
terminal  214a  of  the  reed  switch  214  increases  in 
frequency,  i.e.  decreases  in  wavelength,  accord- 
ing  to  increasing  rotational  speed  of  said  wheel  of  20 
the  vehicle. 

Inside  the  main  part  of  the  control  system  23, 
this  pulse  signal  "a"  present  at  said  other  ter- 
minal  214a  of  the  reed  switch  214,  which  is  fed 
into  said  control  system  23  through  its  input  25 
terminal  211,  is  fed  to  the  input  of  a  first  mono- 
stable  multivibrator  circuit  215,  which  belongs  to 
an  electrical  pulse  generation  system  of  the 
vehicle  wheel  revolution  speed  sensing  system 
and  produces  an  output  pulse  on  a  rise  or  upward  30 
slope  of  said  pulse  signal  "a",  as  can  be  exemp- 
larily  seen  in  Fig.  6-b,  in  which  graph  time  is  the 
abscissa  and  voltage  is  the  ordinate.  This  output 
signal  of  the  monostabie  multivibrator  circuit  215 
will  be  referred  to  as  signal  "b"  in  the  following.  35 
Signal  "b"  is  fed  to  one  input  terminal  of  an  AND 
gate  217  and  to  one  input  terminal  of  another 
AND  gate  218,  as  will  be  explained  later,  and  is 
also  fed  to  the  input  of  a  second  monostable 
multivibrator  circuit  216,  which  produces  an  out-  40 
put  pulse  on  a  fall  or  downward  slope  of  said 
pulse  signal  "b"  output  from  the  first  monostable 
multivibrator  circuit  215,  as  can  be  exemplarily 
seen  in  Fig.  6-c,  in  which  graph  again  time  is  the 
abscissa  and  voltage  is  the  ordinate.  This  output  45 
signal  of  the  second  monostable  multivibrator 
circuit  216  will  be  referred  to  as  signal  "c"  in  the 
following,  and  it  will  be  understood  by  one  skilled 
in  the  art  that  each  pulse  of  the  output  signal  "c" 
of  the  second  monostable  multivibrator  circuit  50 
216  starts  just  after  the  end  of  a  corresponding 
pulse  of  the  output  signal  "b"  of  the  first  mono- 
stable  multivibrator  circuit  215.  This  signal  "c" 
output  from  the  second  monostable  multivibrator 
circuit  216  is  fed  to  the  RESET  terminal  of  a  first  55 
counter  219,  whose  counting  input  is  supplied 
with  the  clock  pulse  signal,  which  will  be  referred 
to  as  signal  "d"  in  the  following,  output  from  a 
clock  pulse  signal  generating  circuit  220.  This 
clock  pulse  signal  "d"  can  be  exemplarily  seen  in  so 
Fig.  6-d,  in  which  graph  again  time  is  the  abscissa 
and  voltage  is  the  ordinate. 

Thus,  the  first  counter  21  9  counts  the  number  of 
clock  pulses  in  the  clock  pulse  signal  "d"  which  it 
receives  from  the  clock  pulse  signal  generating  65 
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revolution  speed  indicating  a  vehicle  road  speed 
of  greater  than  said  third  predetermined  road 
speed,  said  third  comparator  223  outputs  a  1 
signal  at  its  output  terminal  but  otherwise  outputs 
a  0  signal.  This  output  signal  of  the  third  com-  5 
parator  223  is  fed  to  the  other  input  terminal  of 
the  aforementioned  AND  gate  218. 

Thus,  a  1  signal  output  from  the  first  com- 
parator  221  indicates  a  rotational  speed  of  said 
preferred  wheel  corresponding  to  a  vehicle  road  10 
speed  of  less  than  said  first  predetermined  road 
speed  value  of  15  kilometers  per  hour;  a  1  signal 
output  from  the  second  comparator  222  indicates 
a  rotational  speed  of  said  preferred  wheel  corre- 
sponding  to  a  vehicle  road  speed  of  less  than  said  is 
second  predetermined  road  speed  value  of  2 
kilometers  per  hour;  and  a  1  signal  output  from 
the  third  comparator  223  indicates  a  rotational 
speed  of  said  preferred  wheel  corresponding  to  a 
vehicle  road  speed  of  less  than  said  third  pre-  20 
determined  road  speed  value  of  16  kilometers  per  @ 
hour. 

The  AND  gate  217  thus  receives  at  its  lower 
input  terminal  in  Fig.  5  a  steady  1  or  0  signal 
indicating  respectively  whether  or  not  the  current  25 
rotational  speed  of  said  preferred  wheel  corre- 
sponds  to  a  vehicle  road  speed  of  less  than  said 
first  predetermined  road  speed  value  of  15 
kilometers  per  hour  or  greater  than  said  first 
predetermined  road  speed  value,  and  receives  at  30 
its  upper  input  terminal  in  Fig.  5  the  pulses  of  the 
pulse  signal  "b"  output  from  the  first  monostable 
multivibrator  circuit  215,  if  of  course  said  pre- 
ferred  wheel  is  rotating  at  all;  if  on  the  other  hand 
said  preferred  wheel  is  not  rotating,  then  said  35 
AND  gate  217  of  course  receives  no  pulses  at  all  at 
its  upper  terminal  in  Fig.  5.  Accordingly,  the 
output  signal  of  said  AND  gate  217  is  a  steady  0 
signal,  if  either  the  current  rotational  speed  of 
said  preferred  wheel  corresponds  to  a  vehicle  40 
road  speed  of  greater  than  said  first  predeter- 
mined  road  speed  value  of  15  kilometers  per 
hour,  or  said  preferred  wheel  is  not  rotating  at  all; 
but  otherwise,  if  said  preferred  wheel  is  rotating 
at  least  somewhat,  but  at  a  rotational  speed  which  45 
corresponds  to  a  vehicle  road  speed  of  less  than 
said  first  predetermined  road  speed  value  of  15 
kilometers  per  hour,  the  output  of  said  AND  gate 
217  is  a  stream  of  pulses  which  occur  at  the  same 
times  as  the  pulses  of  the  pulse  signal  "b"  output  50 
from  the  first  monostable  multivibrator  circuit 
215. 

Similarly,  the  AND  gate  218  thus  receives  at  its 
lower  input  terminal  in  Fig.  5  a  steady  1  or  0  signal 
indicating  respectively  whether  or  not  the  current  ss 
rotational  speed  of  said  preferred  wheel  corre- 
sponds  to  a  vehicle  road  speed  of  greater  than 
said  third  predetermined  road  speed  value  of  16 
kilometers  per  hour  or  less  than  said  third  pre- 
determined  road  speed  value,  and  receives  at  its  60 
upper  input  terminal  in  Fig.  5  the  pulses  of  the 
pulse  signal  "b"  output  from  the  first  monostable 
multivibrator  circuit  215,  if  of  course  said  pre- 
ferred  wheel  is  rotating  at  all;  if  on  the  other  hand 
said  preferred  wheel  is  not  rotating,  then  said  65 

AND  gate  218  of  course  receives  no  pulses  at  all  at 
its  upper  terminal  in  Fig.  5.  Accordingly,  the 
output  signal  of  said  AND  gate  218  is  a  steady  0 
signal,  if  either  the  current  rotational  speed  of 
said  preferred  wheel  corresponds  to  a  vehicle 
road  speed  of  less  than  said  third  predetermined 
road  speed  value  of  16  kilometers  per  hour,  or 
said  preferred  wheel  is  not  rotating  at  all;  but 
otherwise,  if  said  preferred  wheel  is  rotating  at  a 
rotational  speed  which  corresponds  to  a  vehicle 
road  speed  of  greater  than  said  third  predeter- 
mined  road  speed  value  of  16  kilometers  per 
hour,  the  output  of  said  AND  gate  218  is  a  stream 
of  pulses  which  occur  at  the  same  times  as  the 
pulses  of  the  pulse  signal  "b"  output  from  the  first 
monostable  multivibrator  circuit  215. 

The  second  counter  225  counts  the  pulses  (if 
any)  of  the  output  signal  of  said  AND  gate  217  that 
have  occurred  since  said  second  counter  225  was 
last  RESET  as  will  be  explained  later,  and  outputs 
its  counted  result  to  the  fourth  comparator  226. 
This  fourth  comparator  226  compares  this 
counted  result  with  a  standard  predetermined 
count  value,  which  may  exemplarily  be  taken  as 
3;  and,  if  said  number  of  pulses  of  the  output 
signal  of  said  AND  gate  217  that  have  occurred 
since  said  second  counter  225  was  last  RESET  is 
greater  than  or  equal  to  said  standard  predeter- 
mined  count  value  of  exemplarily  3,  said  fourth 
comparator  outputs  a  1  signal,  while,  if  said 
number  of  pulses  of  the  output  signal  of  said  AND 
gate  217  that  have  occurred  since  said  second 
counter  225  was  last  RESET  is  less  than  said 
standard  predetermined  count  value  of  exemplar- 
ily  3,  said  fourth  comparator  outputs  a  0  signal.  In 
other  words,  a  1  signal  output  from  the  fourth 
comparator  226  indicates  that  since  the  last 
RESET  of  the  counter  225  the  preferred  wheel  has 
rotated  at  a  rotational  speed  indicative  of  a 
vehicle  road  speed  of  less  than  said  first  predeter- 
mined  road  speed  value  of  15  kilometers  per  hour 
for  a  certain  predetermined  road  distance,  which 
in  fact  corresponds  to  the  distance  the  vehicle 
moves  during  three  quarters  of  a  turn  of  the  rotor 
213  in  this  third  preferred  control  system  23, 
assuming  that  said  preferred  wheel  does  not  slip 
on  the  road  surface. 

The  output  signal  of  the  fourth  comparator  226 
is  supplied  to  the  SET  terminal  of  a  first  flip-flop 
circuit  227.  When  this  first  flipflop  circuit  227 
receives  a  1  signal  at  its  said  SET  terminal,  it 
outputs  a  1  signal  at  its  output  terminal  until  it 
next  receives  a  1  signal  at  its  RESET  terminal, 
after  which  said  first  flipflop  circuit  227  outputs  a 
0  signal  at  its  output  terminal  until  it  next  receives 
a  1  signal  at  its  SET  terminal.  The  RESET  terminal 
of  this  first  flipflop  circuit  227  is  supplied  with  the 
output  signal  of  an  OR  gate  228,  which  is  also 
supplied  to  the  RESET  terminal  of  the  second 
counter  225.  The  OR  gate  228  is  supplied  at  one  of 
its  input  terminals  with  the  output  signal  of  the 
aforesaid  AND  gate  218,  which  as  explained 
above  is  a  steady  0  signal,  if  either  the  current 
rotational  speed  of  said  preferred  wheel  corre- 
sponds  to  a  vehicle  road  speed  of  less  than  said 
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amount  from  the  non  depressed  condition,  via  the 
input  terminal  229  of  the  control  system  23. 

Thus,  when  a  certain  vehicle  road  distance  has 
been  traversed,  without  the  vehicle  road  speed 

5  becoming  over  the  first  predetermined  value  of 
exemplarily  15  kilometers  per  hour  or  the  revolu- 
tion  speed  of  the  preferred  wheel  becoming  zero, 
since  the  last  time  that  either  the  vehicle  road 
speed  was  greater  than  the  third  predetermined 

10  road  speed  value  of  exemplarily  16  kilometers  per 
hour  or  the  accelerator  pedal  was  stepped  on  by 
even  a  little  bit,  i.e.  since  the  last  time  that  the  OR 
gate  228  outputted  a  1  signal  and  performed  a 
RESET  action  for  the  second  counter  225  and  for 

15  the  first  flipflop  circuit  227,  then  as  outlined 
before  the  output  of  the  fourth  comparator  226 
becomes  a  1  signal  and  RESETs  the  first  flipflop 
circuit  227,  so  that  its  output  signal  is  now  a  1 
signal  from  formerly  being  a  0  signal;  and  from 

20  this  time  point  onwards  the  output  signal  of  this 
first  flipflop  circuit  227  will  continue  to  be  a  1 
signal,  until  either  the  vehicle  road  speed 
becomes  greater  than  the  third  predetermined 
road  speed  value  of  exemplarily  16  kilometers  per 

25  hour  or  the  accelerator  pedal  is  stepped  on  by 
even  a  little  bit,  i.e.  until  the  OR  gate  228  outputs  a 
1  signal  and  performs  a  RESET  action  for  the 
second  counter  225  and  for  the  first  flipflop  circuit 
227.  The  meaning  of  this  is  that  according  to  the 

30  logic  of  this  third  prefered  control  system  23  if  a 
certain  vehicle  road  distance  (corresponding  to 
three  quarters  of  a  turn  of  the  rotor  213)  has  been 
traversed  without  the  vehicle  road  speed 
becoming  over  the  first  predetermined  value  of 

35  exemplarily  15  kilometers  per  hour  or  the  revolu- 
tion  speed  of  the  preferred  wheel  becoming  zero 
since  the  last  time  that  either  the  vehicle  road 

•  speed  was  greater  than  the  third  predetermined 
road  speed  value  of  exemplarily  16  kilometers  per 

40  hour  or  the  accelerator  pedal  was  stepped  on  by 
even  a  little  it,  then  it  is  taken  that  the  preferred 
wheel  is  not  skidding,  and  that  the  vehicle  is 
coasting  or  is  being  braked  to  a  halt.  In  this 
condition,  when  further  the  vehicle  road  speed 

45  becomes  less  than  the  second  predetermined 
value  of  exemplarily  2  kilometers  per  hour,  then 
the  output  of  the  -second  comparator  222 
becomes  a  1  signal,  and  at  this  time  both  of  the 
inputs  of  the  AND  gate  224  are  1  signals,  and 

so  hence  said  AND  gate  224  outputs  a  1  signal  to  the 
SET  terminal  of  the  second  flipflop  circuit  231. 

When  this  second  flipflop  circuit  231  receives 
this  1  signal  at  its  said  SET  terminal,  it  outputs  a  1 
signal  at  its  output  terminal  until  it  next  receives  a 

55  1  signal  at  its  RESET  terminal,  after  which  second 
flipflop  circuit  231  outputs  a  0  signal  at  its  output 
terminal  until  it  next  receives  a  1  signal  at  its  SET 
terminal.  In  other  words,  when  the  vehicle  road 
speed  becomes  less  than  the  second  predeter- 

60  mined  value  of  exemplarily  2  kilometers  per  hour, 
while  the  preferred  wheel  is  not  skidding  and  the 
vehicle  is  coasting  or  is  being  braked  to  a  halt, 
then  a  1  signal  commences  to  be  output  to  the 
driver  circuit  120,  which  then  functions  so  as  to 

65  commence  the  supply  of  actuating  electrical 

third  predetermined  road  speed  value  of  16 
kilometers  per  hour,  or  said  preferred  wheel  is  not 
rotating  at  all;  but  otherwise,  if  said  preferred 
wheel  is  rotating  at  a  rotational  speed  which 
corresponds  to  a  vehicle  road  speed  of  greater 
than  said  third  predetermined  road  speed  value  of 
16  kilometers  per  hour,  is  a  stream  of  pulses 
which  occur  at  the  same  times  as  the  pulses  of  the 
pulse  signal  "b"  output  from  the  first  monostable 
multivibrator  circuit  215.  And  the  OR  gate  228  is 
supplied  at  its  other  input  terminal  with  the 
aforesaid  voltage  signal  present  at  said  other 
terminal  111a  of  said  accelerator  pedal  sensor 
switch  111,  which  as  previously  stated  is  a  1  or  0 
signal  indicating  respectively  whether  said 
accelerator  pedal  sensor  switch  111  is  open  or 
closed,  i.e.  respectively  whether  the  accelerator 
pedal  which  controls  the  internal  combustion 
engine  of  the  vehicle  is  not  depressed  at  all  or  is 
depressed  by  even  a  small  amount  from  the  non 
depressed  condition,  said  signal  present  at  said 
other  terminal  111a  of  said  accelerator  pedal 
sensor  switch  111  being  fed  into  said  control 
system  23  through  its  input  terminal  229.  Thus,  if 
said  preferred  wheel  is  rotating  at  a  current 
rotational  speed  which  corresponds  to  a  vehicle 
road  speed  of  greater  than  said  third  predeter- 
mined  road  speed  value  of  16  kilometers  per 
hour,  or  if  the  accelerator  pedal  of  the  vehicle  is 
depressed  by  even  a  small  amount,  then  said 
second  counter  225  and  said  first  flipflop  circuit 
227  are  repeatedly  RESET,  but  otherwise  no 
resetting  signal  is  inputted  to-  their  RESET  ter- 
minals. 

The  output  signal  of  the  first  flipflop  circuit  227 
is  supplied  to  one  of  the  input  terminals  of  an 
AND  gate  224,  the  other  of  whose  input  terminals 
is  supplied  with  the  output  signal  from  the  second 
comparator  222,  which  as  previously  explained  is 
a  1  signal  if  and  only  if  said  preferred  wheel  is 
rotating  at  a  rotational  speed  corresponding  to  a 
vehicle  road  speed  of  less  than  said  second 
predetermined  road  speed  value  of  2  kilometers 
per  hour.  The  output  of  this  AND  gate  224  is 
supplied  to  the  SET  terminal  of  the  previously 
mentioned  second  flipflop  circuit  231,  the  output 
signal  of  which  is,  as  stated  before,  supplied  to 
the  electrical  power  supply  starting  circuit  within 
the  driver  circuit  120,  which  functions  so  as  to 
commence  the  supply  of  actuating  electrical 
energy  to  the  electromagnetic  brake  13,  and  so  as 
to  cut  off  the  supply  of  actuating  electrical  energy 
to  the  electromagnetic  brake  13,  according  to  the 
value  of  this  so  called  engage  or  disengage  signal 
provided  from  the  output  of  said  second  flipflop 
circuit  231.  Finally,  the  RESET  terminal  of  the 
second  flipflop  231  is  supplied  with  the  aforesaid 
voltage  signal  present  at  said  other  terminal  111a 
of  said  accelerator  pedal  sensor  switch  111,  which 
as  previously  stated  is  a  1  or  0  signal  indicating 
respectively  whether  said  accelerator  pedal  sen- 
sor  switch  111  is  open  or  closed,  i.e.  respectively 
whether  the  accelerator  pedal  which  controls  the 
internal  combustion  engine  of  the  vehicle  is  not 
depressed  at  all  or  is  depressed  by  even  a  small 
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becomes  a  1  signal,  or  alternatively  because  a  1 
signal  is  input  to  the  input  terminal  229  of  the 
control  system  23  from  the  said  other  terminal 
111a  of  the  accelerator  pedal  sensor  switch  111, 
therefore  the  output  of  the  OR  gate  228  also 
becomes  a  1  signal,  and  hence  the  first  flipflop 
circuit  227  is  RESET  so  that  its  output  signal  is  a  0 
signal  again.  Hence  the  action  of  the  shown 
control  system  23,  which  was  preparing  for 
braking  action  locking  on  action,  is  cancelled. 

Thus,  it  is  seen  that  in  the  operation  of  this  third 
preferred  control  system  23  it  is  tested  as  to 
whether  the  preferred  wheel  is  skidding  or  not, 
and  if  it  is  skidding  then  positively  the  braking 
force  retaining  action  of  the  anti  creep  braking 
system  is  not  applied.  Thus,  it  is  positively  pre- 
vented  that  the  vehicle  should  become  locked  into 
a  skid,  which  is  advantageous  from  the  point  of 
view  of  safety,  and  increases  the  drivability  and 
the  controllability  of  the  vehicle. 

It  will  be  clear  to  one  skilled  in  the  art,  based 
upon  the  above  disclosure,  that  although  the 
shown  third  preferred  control  system  23  con- 
siders  the  case  of  sensing  the  revolution  speed  of 
just  one  wheel  of  the  vehicle,  i.e.  of  the  so  called 
preferred  wheel  thereof,  in  fact  it  would  not  be 
difficult  to  modify  and  amplify  the  shown  control 
system  to  consider  the  revolution  speeds  of  all 
four  of  the  wheels  of  a  four  wheeled  vehicle.  For 
example,  in  this  case  the  control  system  23  might 
be  provided  in  quadruplicate,  and  in  this  case  the 
output  signals  from  the  four  flipflop  circuits  corre- 
sponding  to  the  shown  second  flipflop  circuit  231 
might  be  fed  to  a  four  way  AND  gate,  the  output 
of  which  might  be  fed  to  the  driver  circuit  120.  In 
this  case,  the  anti  creep  braking  system  braking 
action  retaining  action  would  only  be  provided,  if 
it  had  been  detected  positively  that  no  one  of  the 
four  vehicle  wheels  was  skidding.  One  skilled  in 
the  art  can  easily  fill  in  the  details  of  this  possible 
variation,  based  upon  the  disclosure  contained 
herein. 

The  fourth  preferred  control  system 
In  Fig.  7,  there  is  shown  the  fourth  preferred 

control  system  23,  in  a  fashion  similar  to  Figs.  3,  4, 
and  5.  In  Fig.  7,  parts,  which  correspond  to  parts 
shown  respectively  in  Figs.  3,  4,  and  5,  and  which 
have  the  same  functions,  are  designated  by  the 
same  reference  numerals  and  symbols  as  in  those 
figures. 

Now,  the  control  system  23  which  selectively 
supplies  actuating  electrical  energy  to  the  elec- 
tromagnetic  coil  14  of  the  electromagnetic  brake 
13  will  be  explained.  This  control  system  23  is 
shown  in  block  diagram  form  in  Fig.  7,  along  with 
the  electromagnetic  brake  13  which  is  schemati- 
cally  shown  by  a  block.  Also  shown  as  a  block  is  a 
driver  circuit  120  incorporated  in  said  control 
system  23,  similar  to  the  driver  circuit  of  the  first, 
second,  and  third  preferred  control  systems  23 
shown  in  Figs.  3,  4,  and  5,  which  incorporates  an 
electrical  power  supply  starting  circuit  and  an 
electrical  power  cutting  off  circuit,  neither  of 
which  are  particularly  shown  in  the  figures. 

energy  to  the  electromagnetic  brake  13,  and  so  as 
therefore,  as  explained  above,  to  provide  braking 
action  locking  on  action  for  the  braking  system  of 
the  vehicle,  in  order  to  prevent  creeping  thereof. 
This  supply  of  actuating  electrical  energy  to  the  s 
electromagnetic  brake  13  continues  until  the 
RESET  terminal  of  the  second  flipflop  circuit  231 
is  supplied  with  a  1  signal  from  the  said  other 
terminal  111a  of  said  accelerator  pedal  sensor 
switch  111,  which  as  previously  stated  will  indi-  10 
cated  that  said  accelerator  pedal  sensor  switch 
111  is  opened,  i.e.  that  the  accelerator  pedal 
which  controls  the  internal  combustion  engine  of 
the  vehicle  has  been  depressed  by  even  a  small 
amount  from  the  non  depressed  condition,  at  15 
which  time  said  supply  of  actuating  electrical 
energy  to  the  electromagnetic  brake  13  is  termi- 
nated,  so  as  therefore,  as  also  explained  above,  to 
properly  terminate  braking  action  locking  on 
action  for  the  braking  system  of  the  vehicle,  in  20 
order  to  allow  moving  off  from  rest  thereof. 

Thus,  it  is  seen  that,  if  the  vehicle,  or  at  least  the 
preferred  wheel  thereof,  skids  at  a  vehicle  road 
speed  of  over  the  first  predetermined  road  speed 
of  exemplarily  15  kilometers  per  hour,  then  25 
because  the  second  counter  225  does  not  count 
as  many  as  three  (in  this  third  preferred  embodi- 
ment)  of  the  pulses  of  the  pulse  signal  "b"  from 
the  time  that  the  rotational  speed  of  said  pre- 
ferred  wheel  becomes  less  than  said  first  pre-  30 
determined  speed  of  exemplarily  15  kilometers 
per  hour,  because  during  skidding  of  the  pre- 
ferred  wheel  it  stop's  rotating  completely,  and 
hence  the  pulse  signal  "b"  ceases  to  be  produced 
at  all,  as  explained  above,  therefore  the  first  35 
flipflop  circuit  227  is  not  subjected  to  any  SET 
action  by  the  output  signal  from  the  fourth  com- 
parator  226,  and  hence  the  second  flipflop  circuit 
231  is  not  subjected  to  any  SET  action  by  the 
output  signal  from  the  AND  gate  224,  and  hence  40 
no  1  signal  is  output  to  the  driver  circuit  120, 
which  accordingly  does  not  commence  supply  of 
actuating  electrical  energy  to  the  electromagnetic 
brake  13.  Accordingly,  no  braking  action  locking 
on  action  is  provided  for  the  braking  system  of  the  45 
vehicle,  and  hence  no  danger  exists  of  undesir- 
ably  locking  the  vehicle  into  a  skid. 

On  the  other  hand,  if  after  the  vehicle  has  been 
slowed  down  to  a  speed  lower  than  the  first 
predetermined  speed  of  exemplarily  15  kilome-  so 
ters  per  hour  by  smooth  non  skidding  application 
of  the  brakes  thereof,  so  that  as  explained  above 
the  second  counter  225  has  counted  as  many  as 
three  (in  this  third  preferred  control  system  23)  of 
the  pulses  of  the  pulse  signal  "b"  from  the  time  ss 
that  the  rotational  speed  of  said  preferred  wheel 
became  less  than  said  first  predetermined  speed 
of  exemplarily  15  kilometers  per  hour,  and  thus 
the  first  flipflop  circuit  227  is  SET,  and  if  then 
subsequently  the  road  speed  of  the  vehicle  60 
becomes  greater  than  the  third  predetermined 
speed  of  exemplarily  16  kilometers  per  hour,  or 
alternatively  the  vehicle  is  accelerated  by  even 
slight  depression  of  the  accelerator  pedal  thereof, 
then  because  the  output  of  the  AND  gate  218  65 
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whether  said  accelerator  pedal  sensor  switch  1  1  1 
is  open  or  closed,  i.e.  respectively  whether  the 
acceleratpr  pedal  which  controls  the  internal  com- 
bustion  engine  of  the  vehicle  is  not  depressed  at 

5  all,  or  is  depressed  by  even  a  small  amount  from 
the  non  depressed  condition.  This  signal  present 
at  said  other  terminal  111a  of  said  accelerator 
pedal  sensor  switch  111  is  fed  into  said  control 
system  23  through  its  input  terminal  229. 

m  The  control  system  23  also  comprises  a  vehicle 
wheel  revolution  speed  sensor  212  which  is  of  a 
per  se  well  known  kind,  comprising  a  rotor  213 
which  is  rotated  at  a  speed  proportional  to  the 
road  speed  of  one  of  the  wheels  of  the  vehicle, 

15  which  in  the  shown  fourth  preferred  control 
system  23  again  is  a  preferred  wheel  as  far  as  the 
anti-skid  and  brake  engaging  action  is  concerned. 
This  rotor  213  has  four  lobes,  and  these  lobes 
repeatedly  in  turn  push  against  the  switched 

20  member  of  a  reed  switch  214,  and  release  said 
switched  member.  One  terminal  of  the  reed 
switch  214  is  connected  to  ground,  and  the  other 
terminal  214a  of  the  reed  switch  214  is  connected 
via  a  resistive  element  200  to  a  power  source  such 

25  as  the  battery  of  the  vehicle.  Thus,  the  voltage 
signal,  which  will  be  referred  to  as  signal  "a"  in 
the  following,  present  at  said  other  terminal  214a 
of  the  reed  switch  214  is  a  1  or  0  pulses  signal 
(taking  ground  potential  as  a  0  signal)  indicating 

30  by  its  pulse  frequency  the  rotational  speed  of  said 
preferred  wheel  of  the  vehicle,  with  the  reed 
switch  214  opening  and  closing  four  times  for 
each  revolution  of  the  rotor  213.  As  shown 
exemplarily  in  Fig.  6-a  (Fig.  6  generally  may  be 

35  taken  to  apply  to  this  fourth  preferred  control 
system  23),  as  well  as  to  the  third  preferred 
control  system  23,  this  pulse  voltage  signal  "a", 
present  at  said  other  terminal  214a  of  the  reed 
switch  214  increases  in  frequency,  i.e.  decreases 

40  in  wavelength,  according  to  increasing  rotational 
speed  of  said  preferred  wheel  of  the  vehicle. 

Inside  the  main  part  of  the  control  system  23, 
this  pulse  signal  "a"  present  at  said  other  ter- 
minal  214a  of  the  reed  switch  214,  which  is  fed 

45  into  said  control  system  23  through  its  input 
.  terminal  211,  is  fed  to  the  input  of  a  first  mono- 

stable  multivibrator  circuit  215,  which  produces 
an  output  pulse  on  a  rise  or  upward  slope  of  said 
pulse  signal  "a",  as  can  be  exemplarily  seen  in 

so  Fig.  6-b.  This  output  signal  of  the  monostable 
multivibrator  circuit  215  will  be  referred  to  as 
signal  "b"  in  the  following.  Signal  "b"  is  fed  to 
one  input  terminal  of  an  AND  gate  218  and  to  the 
SHIFT  terminal  of  a  shift  register  234,  as  will  be 

55  explained  later,  and  is  also  fed  to  the  input  of  a 
second  monostable  multivibrator  circuit  216, 
which  produces  an  output  pulse  on  a  fall  or 
downward  slope  of  said  pulse  signal  "b"  output 
from  the  first  monostable  multivibrator  circuit 

60  215,  as  can  be  exemplarily  seen  in  Fig.  6-c.  This 
output  signal  of  the  second  monostable  multi- 
vibrator  circuit  21  6  will  be  referred  to  as  signal  "c" 
in  the  following,  and  it  will  be  understood  by  one 
skilled  in  the  art  that  each  pulse  of  the  output 

65  signal  "c"  of  the  second  monostable  multi- 

Now,  in  this  fourth  preferred  control  system  23, 
this  electrical  power  supply  starting  circuit  func- 
tions  so  as  to  commence  the  supply  of  actuating 
electrical  energy  to  the  electromagnetic  brake  13, 
and  the  electrical  power  cutting  off  circuit  within 
the  driver  circuit  120  functions  so  as  to  cut  off  the 
supply  of  actuating  electrical  energy  to  the  elec- 
tromagnetic  brake  13,  according  to  the  selective 
supply  to  said  driver  circuit  120  of  a  1  signal  or  of 
a  0  signal,  this  so  called  engage  or  disengage 
signal  as  will  be  seen  later  being  provided  from 
the  output  of  a  second  flipflop  circuit  231.  And  the 
rest  of  the  control  system  23  shown  in  Fig.  7,  i.e. 
the  part  upstream  in  the  control  sense  of  the  point 
where  said  so  called  engage  or  disengage  signal 
enters  the  driver  circuit  120,  functions  so  as  to 
generate  this  engage  or  disengage  signal. 

The  gist  of  this  shown  fourth  preferred  control 
system  23  relates  to  the  method  of  engaging  of 
the  electromagnetic  brake  13,  in  order  to  avoid 
vehicle  skidding,  as  will  become  apparent  herein- 
after,  similarly  to  the  gist  of  the  third  preferred 
control  system  23  shown  in  Fig:  5.  However,  the 
details  of  this  fourth  preferred  control  system  23 
differ  in  some  important  aspects  from  the  details 
of  the  third  preferred  control  system  23.  Accord- 
ingly,  although  for  the  sake  of  simplicity  of  expla- 
nation  in  this  fourth  preferred  control  system  23 
this  engage  or  disengage  signal  generating  part 
of  said  control  system  23  operates  only  according 
to  the  signals  from  one  sensor  switch,  which  is  an 
accelerator  pedal  sensor  switch  111,  which  is 
similar  to  the  accelerator  pedal  sensor  switch  111 
of  the  first  and  the  second  preferred  control 
systems  23  shown  and  described  above,  and  the 
accelerator  pedal  sensor  switch  111  of  the  third 
preferred  control  system  23  and  although  this 
fourth  preferred  control  system  23  does  not 
include  any  parking  range  sensor  switch  such  as 
the  parking  range  sensor  switch  112  of  the  first 
and  the  second  preferred  control  systems  23  or 
any  parking  brake  sensor  switch  such  as  the 
parking  brake  sensor  switch  123  of  the  second 
preferred  control  system  23  it  will  be  understood 
by  one  skilled  in  the  art,  based  upon  the  dis- 
closure  in  this  specification,  that  the  concepts 
shown  with  respect  to  said  first  and  second 
preferred  control  systems  23  for  releasing  the 
electromagnetic  brake  13  can  also  be  applied  to 
this  fourth  preferred  control  system  23.  This 
accelerator  pedal  sensor  switch  1  1  1  is  open  when 
the  accelerator  pedal  (not  shown)  which  controls 
the  internal  combustion  engine  of  the  vehicle  is 
not  depressed  at  all,  and  is  closed  when  said 
accelerator  pedal  is  depressed  by  even  a  small 
amount  from  the  non  depressed  condition.  One 
terminal  of  the  accelerator  pedal  sensor  switch 
111  is  connected  to  ground,  and  the  other  ter- 
minal  111a  of  the  accelerator  pedal  sensor  switch 
111  is  connected  via  a  resistive  element  114  to  a 
power  source  such  as  the  battery  of  the  vehicle. 
Thus,  the  voltage  signal  present  at  said  other 
terminal  111a  of  said  accelerator  pedal  sensor 
switch  111  is  a  1  or  0  signal  (taking  ground 
potential  as  a  0  signal)  indicating  respectively 
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the  signal  present  at  said  other  terminal  111a  of 
said  accelerator  pedal  sensor  switch  111,  which 
as  mentioned  above  is  a  1  or  0  signal  indicating 
respectively  whether  said  accelerator  pedal  sen- 

5  sor  switch  111  is  open  or  closed,  i.e.  respectively 
whether  the  accelerator  pedal  which  controls  the 
internal  combustion  engine  of  the  vehicle  is  not 
depressed  at  all,  or  is  depressed  by  even  a  small 
amount  from  the  non  depressed  condition,  and 

10  which  is  fed  into  the  control  system  23  through  its 
input  terminal  229.  I.e.,  the  shift  register  234  is 
RESET  whenever  the  accelerator  pedal  of  the 
vehicle  is  depressed  by  even  a  small  amount.  The 
value  stored  in  the  X  storage  register  of  the  shift 

15  register  234  is  fed  to  one  of  the  inputs  of  a  fifth 
comparator  237;  the  value  stored  in  the  Y  storage 
register  of  the  shift  register  234  is  fed  to  one  of  the 
inputs  of  a  fourth  comparator  236;  and  the  value 
stored  in  the  Z  storage  register  of  the  shift  register 

20  234  is  fed  to  one  of  the  inputs  of  a  third  com- 
parator  235.  Further,  the  value  stored  in  the  Y 
storage  register  of  the  shift  register  234  is  also  fed 
to  the  other  input  of  the  fifth  comparator  237  as  a 
reference  value,  and  the  value  stored  in  the  Z 

25  storage  register  of  the  shift  register  234  is  also  fed 
to  the  other  input  of  the  fourth  comparator  236  as 
a  reference  value.  The  third  comparator  receives  a 
standard  reference  value  signal  indicative  of  a 
first  predetermined  road  speed  which  exemplarily 

30  in  the  following  will  be  taken  to  be  15  kilometers 
per  hour. 

Thus,  the  first  comparator  222  compares  the 
value  of  the  counted  number  which  is  thus  input 
to  said  first  comparator  222  with  a  standard  value 

35  which  represents  a  second  predetermined  road 
speed  which  exemplarily  in  the  following  will  be 
taken  to  be  2  kilometers  per  hour;  and,  if  the  value 
of  said  counted  number  represents  a  vehicle 
wheel  revolution  speed  indicating  a  vehicle  road 

40  speed  of  less  than  said  second  predetermined 
road  speed,  said  first  comparator  222  outputs  a  1 
signal  at  its  output  terminal,  but  otherwise  out- 
puts  a  0  signal.  This  output  signal  of  the  first 
comparator  222  is  fed  to  an  input  terminal  of  an 

45  AND  gate  224.  The  second  comparator  223  com- 
pares  the  value  of  the  counted  number  which  is 
also  thus  input  to  said  second  comparator  223 
with  a  standard  value  which  represents  a  third 
predetermined  road  speed  which  exemplarily  in 

so  the  following  will  be  taken  to  be  16  kilometers  per 
hour;  and,  if  the  value  of  said  counted  number 
represents  a  vehicle  wheel  revolution  speed  indi- 
cating  a  vehicle  road  speed  of  greater  than  said 
third  predetermined  road  speed,  said  second 

55  comparator  223  outputs  a  1  signal  at  its  output 
terminal,  but  otherwise  outputs  a  0  signal.  This 
output  signal  of  the  second  comparator  223  is  fed 
to  the  other  input  terminal  of  the  aforementioned 
AND  gate  218.  The  third  comparator  235  com- 

60  pares  the  value  stored  in  the  Z  storage  register  of 
the  shift  register  234  with  said  standard  value 
which  represents  said  first  predetermined  road 
speed  which  exemplarily  has  been  taken  to  be  15 
kilometers  per  hour;  and,  if  the  value  of  said 

65  counted  number  represents  a  vehicle  wheel 

vibrator  circuit  216  starts  just  after  the  end  of  a 
corresponding  pulse  of  the  output  signal  "b"  of 
the  first  monostable  multivibrator  circuit  215.  This 
signal  "c"  output  from  the  second  monostable 
multivibrator  circuit  216  is  fed  to  the  RESET 
terminal  of  a  counter  219,  whose  counting  input  is 
supplied  with  the  clock  pulse  signal,  which  will  be 
referred  to  as  signal  "d"  in  the  following,  output 
from  a  clock  pulse  signal  generating  circuit  220. 
This  clock  pulse  signal  "d"  can  be  exemplarily 
seen  in  Fig.  6-d. 

Thus,  the  counter  219  counts  the  number  of 
clock  pulses  in  the  clock  pulse  signal  "d"  which  it 
receives  from  the  clock  pulse  signal  generating 
circuit  220,  from  the  last  pulse  of  the  output  signal 
"c"  of  the  second  monostable  multivibrator  cir- 
cuit  216  which  RESET  said  counter  219,  and  when 
the  next  pulse  of  said  output  signal  "c"  of  the 
second  monostable  multivibrator  circuit  216  is 
received  by  said  counter  219,  said  counter  219 
outputs  the  counted  result  at  its  output  terminal 
and  resets  itself  to  zero  for  the  next  count. 
Accordingly,  at  the  output  terminal  of  said 
counter  219  there  appears,  at  every  one  of  the 
pulses  of  the  output  signal  "c"  of  the  second 
monostable  multivibrator  circuit  216,  i.e.  just  after 
every  one  of  the  pulses  of  the  output  signal  "b"  of 
the  first  monostable  multivibrator  circuit  215,  a 
counted  number  indicative  of  the  rotational  speed 
of  said  preferred  wheel  of  the  vehicle.  It  will  be 
obvious  to  one  skilled  in  the  art  that  this  counted 
number  is  inversely  proportional  to  said  rota- 
tional  speed  of  said  preferred  wheel:  in  other 
words,  the  higher  is  the  rotational  speed  of  said 
wheel,  the  lower  is  said  counted  number,  and  vice 
versa,  because  this  counted  number  is  the 
number  of  pulses  of  the  clock  pulse  signal  "d" 
generated  by  the  clock  pulse  signal  generating 
circuit  220  which  are  produced  during  the  time 
period  that  the  rotor  213  turns  through  a  quarter 
of  a  turn,  in  this  fourth  preferred  control  system 
23.  This  counted  number  is  fed  to  the  input 
terminal  of  the  above  mentioned  shift  register 
234,  and  to  one  of  the  inputs  of  each  of  two 
comparators:  a  first  comparator  222  and  a  second 
comparator  223. 

The  shift  register  234  receives  the  value  of  this 
counted  number  of  pulses  from  the  counter  219  at 
its  input  terminal,  and,  every  time  that  said  shift 
register  234  receives  a  SHIFT  signal,  i.e.  a  1  pulse, 
at  its  SHIFT  terminal  from  the  first  monostable 
multivibrator  circuit  215,  in  other  words  at  each 
one  of  the  pulses  of  the  output  signal  "b"  of  the 
first  monostable  multivibrator  circuit  216  (the 
presence  of  which  indicates  that  the  preferred 
wheel  is  turning  and  is  not  locked,  as  in  the 
previously  described  third  preferred  control 
system  23),  said  shift  register  234  shifts  the  value 
formerly  stored  in  its  Y  storage  register  to  its  Z 
storage  register  (the  value  in  which  is  over- 
written),  shifts  the  value  formerly  stored  in  its  X 
storage  register  to  its  Y  storage  register,  and 
stores  the  value  currently  present  at  its  input 
terminal  in  its  X  storage  register.  Further,  this 
shift  register  234  receives  at  its  RESET  terminal 
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last  pulse  of  the  pulse  signal  "b"  output  from  the 
first  monostable  vibrator  circuit  215  corre- 
sponding  to  a  vehicle  road  speed  of  less  than  the 
vehicle  road  speed  to  which  the  rotational  speed 

5  of  said  preferred  wheel  on  the  last  but  one  pulse 
of  the  pulse  signal  "b"  output  from  the  first 
monostable  vibrator  circuit  215  corresponded. 

The  AND  gate  217  thus  receives  at  its  upper 
input  terminal  in  Fig.  7  a  1  or  0  signal  indicating 

w  :  respectively  whether  or  not  the  rotational  speed 
of  said  preferred  wheel  on  the  last  but  second 
pulse  of  the  pulse  signal  "b"  output  from  the  first 
monostable  vibrator  circuit  215  corresponds  to  a 
vehicle  road  speed  of  less  than  said  first  predeter- 

15  mined  road  speed  value  of  1  5  kilometers  per  hour 
or  greater  than  said  first  predetermined  road 
speed  value;  receives  at  its  middle  input  terminal 
in  Fig.  7  a  1  or  0  signal  indicating  respectively 
whether  or  not  the  rotational  speed  of  said  pre- 

20  ferred  wheel  on  the  last  but  one  pulse  of  the  pulse 
signal  "b"  output  from  the  first  monostable  vib- 
rator  circuit  215  corresponds  to  a  vehicle  road 
speed  of  less  than  the  vehicle  road  speed  to  which 
the  rotational  speed  of  said  preferred  wheel  on 

25  the  last  but  second  pulse  of  the  pulse  signal  "b" 
output  from  the  first  monostable  vibrator  circuit 
215  corresponds;  and  receives  at  its  lower  input 
terminal  in  Fig.  7  a  1  or  0  signal  indicating 
respectively  whether  or  not  the  rotational  speed 

30  of  said  preferred  wheel  on  the  last  pulse  of  the 
pulse  signal  "b"  output  from  the  first  monostable 
vibrator  circuit  215  corresponds  to  a  vehicle  road 
speed  of  less  than  the  vehicle  road  speed  to  which 
the  rotational  speed  of  said  preferred  wheel  on 

35  the  last  but  one  pulse  of  the  pulse  signal  "b" 
output  from  the  first  monostable  vibrator  circuit 
215  corresponds.  All  of  these  pulses  are  received 
by  the  AND  gate  217  simultaneously  with  each  of 
the  pulses  of  said  the  pulse  signal  "b"  output 

40  from  the  first  monostable  vibrator  circuit  215, 
which  cause  output  of  the  values  from  the  shift 
register  234;  but  if  said  pulses  of  said  pulse  signal 
"b"  output  from  the  first  monostable  vibrator 
circuit  215  are  not  present  at  all,  i.e.  if  the 

45  preferred  wheel  is  not  rotating,  then  no  input 
signals  are  received  by  the  AND  gate  217  at  any  of 
its  three  input  terminals. 

Accordingly,  the  output  signal  of  said  AND  gate 
217  is  a  steady  0  signal,  if  either  said  preferred 

so  wheel  is  not  rotating  at  all,  or  the  values  of  the 
rotational  speed  of  said  preferred  wheel  at  the 
times  of  the  last,  the  last  but  one,  and  the  last  but 
second  pulses  of  the  pulse  signal  "b"  output  from 
the  first  monostable  vibrator  circuit  215  do  not 

55  correspond  to  a  sequence  of  vehicle  road  speeds 
steadily  decreasing  from  said  first  predetermined 
road  speed  value  of  15  kilometers  per  hour;  but 
otherwise,  if  said  preferred  wheel  is  rotating  at 
least  somewhat,  and  the  values  of  the  rotational 

60  speed  of  said  preferred  wheel  at  the  times  of  the 
last,  the  last  but  one,  and  the  last  but  second 
pulses  of  the  pulse  signal  "b"  output  from  the  first 
monostable  vibrator  circuit  215  correspond  to  a 
sequence  of  vehicle  road  speeds  steadily  decreas- 

65  ing  from  said  first  predetermined  road  speed 

revolution  speed  indicating  a  vehicle  road  speed 
of  less  than  said  first  predetermined  road  speed, 
said  third  comparator  235  outputs  a  1  signal  at  its 
output  terminal,  but  otherwise  outputs  a  0  signal. 
This  output  signal  of  the  third  comparator  235  is 
fed  to  a  first  input  terminal  of  a  three  way  AND 
gate  217.  The  fourth  comparator  236  compares 
the  value  stored  in  the  Y  storage  register  of  the 
shift  register  234  with  said  value  stored  in  the  Z 
storage  register  of  the  shift  register  234;  and,  if 
said  value  stored  in  the  Y  storage  register  of  the 
shift  register  234  represents  a  vehicle  wheel 
revolution  speed  indicating  a  vehicle  road  speed 
of  less  than  the  road  speed  indicated  by  the 
vehicle  wheel  revolution  speed  represented  by 
said  value  stored  in  the  Z  storage  register  of  the 
shift  register  234,  said  fourth  comparator  236 
outputs  a  1  signal  at  its  output  terminal,  but 
otherwise  outputs  a  0  signal.  This  output  signal  of 
the  fourth  comparator  236  is  fed  to  the  second 
input  terminal  of  the  three  way  AND  gate  217. 
And  the  fifth  comparator  237  compares  the  value 
stored  in  the  X  storage  register  of  the  shift 
register  234  with  said  value  stored  in  the  Y 
storage  register  of  the  shift  register  234;  and,  if 
said  value  stored  in  the  X  storage  register  of  the 
shift  register  234  represents  a  vehicle  wheel 
revolution  speed  indicating  a  vehicle  road  speed 
of  less  than  the  road  speed  indicted  by  the  vehicle 
wheel  revolution  speed  represented  by  said  value 
stored  in  the  Y  storage  register  of  the  shift  register 
234,  said  fifth  comparator  237  outputs  a  1  signal 
at  its  output  terminal,  but  otherwise  outputs  a  0 

.signal.  This  output  signal  of  the  first  comparator 
237  is  fed  to  the  third  input  terminal  of  the  three 
way  AND  gate  217. 

Thus,  a  1  signal  output  from  the  first  com- 
parator  222  indicates  a  rotational  speed  of  said 
preferred  wheel  corresponding  to  a  vehicle  road 
speed  of  less  than  said  second  predetermined 
road  speed  value  of  2  kilometers  per  hour;  a  1 
signal  output  from  the  second  comparator  223 
indicates  a  rotational  speed  of  said  preferred 
wheel  corresponding  to  a  vehicle  road  speed  of 
greater  than  said  third  predetermined  road  speed 
value  of  16  kilometers  per  hour;  a  1  signal  output 
from  the  third  comparator  235  indicates  a  rota- 
tional  speed  of  said  preferred  wheel  on  the  last 
but  second  pulse,  of  the  pulse  signal  "b"  output 
from  the  first  monostable  vibrator  circuit  215 
corresponding  to  a  vehicle  road  speed  of  less 
than  said  first  predetermined  road  speed  value  of 
15  kilometers  per  hour;  a  1  signal  output  from  the 
fourth  comparator  236  indicates  a  rotational 
speed  of  safd  preferred  wheel  on  the  last  but  one 
pulse  of  the  pulse  signal  "b"  output  from  the  first 
monostable  vibrator  circuit  215  corresponding  to 
a  vehicle  road  speed  of  less  than  the  vehicle  road 
speed  to  which  the  rotational  speed  of  said 
preferred  wheel  on  the  last  but  second  pulse  of 
the  aforesaid  pulse  signal  "b"  output  from  the 
first  monostable  vibrator  circuit  215  corre- 
sponded;  and,  finally,  a  1  signal  which  is  output 
from  the  fifth  comparator  237  is  indicative  of  a 
rotational  speed  of  said  preferred  wheel  on  the 
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of  less  than  said  third  predetermined  road  speed 
value  of  16  kilometers  per  hour,  or  said  preferred 
wheel  is  not  rotating  at  all;  but  othewise,  if  said 
preferred  wheel  is  rotating  at  a  rotational  speed 
which  corresponds  to  a  vehicle  road  speed  of 
greater  than  said  third  predetermined  road  speed 
value  of  16  kilometers  per  hour,  is  a  stream  of 
pulses  which  occur  at  the  same  times  as  the 
pulses  of  the  pulse  signal  "b"  output  from  the  first 
monostable  multivibrator  circuit  215.  And  the  OR 
gate  228  is  supplied  at  its  other  input  terminal 
with  the  aforesaid  voltage  signal  present  at  said 
other  terminal  111a  of  said  accelerator  pedal 
sensor  switch  1  1  1  ,  which  as  previously  stated  is  a 
0  or  1  signal  indicating  respectively  whether  said 
accelerator  pedal  sensor  switch  1  1  1  is  closed  or 
open,  i.e.  respectively  whether  the  accelerator 
pedal  which  controls  the  internal  combustion 
engine  of  the  vehicle  is  not  depressed  at  all  or  is 
depressed  by  even  a  small  amount  from  the  non 
depressed  condition,  said  signal  present  at  said 
other  terminal  111a  of  said  accelerator  pedal 
sensor  switch  111  being  fed  into  said  control 
system  23  through  its  input  terminal  229.  Thus,  if 
said  preferred  wheel  is  rotating  at  a  current 
rotational  speed  which  corresponds  to  a  vehicle 
road  speed  of  greater  than  said  third  predeter- 
mined  road  speed  value  of  16  kilometers  per 
hour,  or  if  the  accelerator  pedal  of  the  vehicle  is 
depressed  by  even  a  small  amount,  then  said  first 
flipflop  circuit  227  is  repeatedly  RESET,  but  other- 
wise  no  resetting  signal  is  inputted  to  its  RESET 
terminal. 

The  output  signal  of  the  first  flipflop  circuit  227 
is  supplied  to  one  of  the  input  terminals  of  an 
AND  gate  224,  the  other  of  whose  input  terminals 
is  supplied  with  the  output  signal  from  the  first 
comparator  222,  which  as  previously  explained  is 
a  1  signal  if  and  only  if  said  preferred  wheel  is 
rotating  at  a  rotational  speed  corresponding  to  a 
vehicle  road  speed  of  less  than  said  second 
predetermined  road  speed  value  of  2  kilometers 
per  hour.  The  output  of  this  AND  gate  224  is 
supplied  to  the  SET  terminal  of  the  previously 
mentioned  second  flipflop  circuit  231,  the  output 
signal  of  which  is,  as  stated  before,  supplied  to 
the  electrical  power  supply  starting  circuit  within 
the  driver  circuit  120,  which  functions  so  as  to 
commence  the  supply  of  actuating  electrical 
energy  to  the  electromagnetic  brake  13,  and  so  as 
to  cut  off  the  supply  of  actuating  electrical  energy 
to  the  electromagnetic  brake  13,  according  to  the 
value  of  this  so  called  engage  or  disengage  signal 
provided  from  the  output  of  said  second  flipflop 
circuit  231.  Finally,  the  RESET  terminal  of  the 
second  flipflop  231  is  supplied,  via  the  input 
terminal  229  of  the  control  system  23,  with  the 
aforesaid  voltage  signal  present  at  said  other 
terminal  111a  of  said  accelerator  pedal  sensor 
switch  111,  which  as  previously  stated  is  a  0  or  1 
signal  indicating  respectively  whether  said 
accelerator  pedal  sensor  switch  111  is  closed  or 
open,  i.e.  respectively  whether  the  accelerator 
pedal  which  controls  the  internal  combustion 
engine  of  the  vehicle  is  not  depressed  at  all  or  is 

value  of  1  5  kilometers  per  hour,  then  the  output  of 
said  AND  gate  217  is  a  stream  of  pulses  which 
occur  at  the  same  times  as  the  pulses  of  the  pulse 
signal  "b"  output  from  the  first  monostable  multi- 
vibrator  circuit  215.  5 

In  other  words,  a  1  signal  output  from  the  three 
way  AND  gate  217  indicates  that  since  the  last 
RESETting  of  the  shift  register  234  the  preferred 
wheel  has  rotated  at  a  steadily  diminishing  rota- 
tional  speed,  but  not  a  zero  rotational  speed,  10 
which  is  indicative  of  a  steadily  diminishing 
vehicle  road  speed  of  less  than  said  first  predeter- 
mined  road  speed  value  of  15  kilometers  per  hour 
for  a  certain  predetermined  road  distance  which 
in  fact  corresponds  to  the  distance  required  for  15 
three  pulses  of  the  pulse  signal  "b"  output  from 
the  first  monostable  multivibrator  circuit  215  to 
occur,  in  this  fourth  preferred  control  system  23. 
This  output  signal  from  the  AND  gate  217  is 
directly  fed  to  the  SET  terminal  of  a  first  flipflop  20 
circuit  227. 

Now,  further  the  AND  gate  218  receives  at  its 
upper  input  terminal  in  Fig.  7  a  1  or  0  signal 
indicating  respectively  whether  or  not  the  current 
rotational  speed  of  said  preferred  wheel  corre-  25 
sponds  to  a  vehicle  road  speed  of  greater  than 
said  third  predetermined  road  speed  value  of 
exemplarily  16  kilometers  per  hour  or  less  than 
said  third  predetermined  road  speed  value,  and 
receives  at  its  lower  input  terminal  in  Fig.  7  the  30 
pulses  of  the  pulse  signal  "b"  output  from  the  first 
monostable  multivibrator  circuit  215,  if  of  course 
said  preferred  wheel  is  rotating  at  all;  if  on  the 
other  hand  said  preferred  wheel  is  not  rotating, 
then  said  AND  gate  218  of  course  receives  no  35 
pulses  at  all  at  its  upper  terminal  in  Fig.  7. 
Accordingly,  the  output  signal  of  said  AND  gate 
218  is  a  steady  0  signal,  if  either  the  current 
rotational  speed  of  said  preferred  wheel  corre- 
sponds  to  a  vehicle  road  speed  of  less  than  said  <to 
third  predetermined  road  speed  value  of  16 
kilometers  per  hour,  or  said  preferred  wheel  is  not 
rotating  at  all;  but  otherwise,  if  said  preferred 
wheel  is  rotating  at  a  rotational  speed  which 
corresponds  to  a  vehicle  road  speed  of  greater  45 
than  said  third  predetermined  road  speed  value  of 
16  kilometers  per  hour,  the  output  of  said  AND 
gate  218  is  a  stream  of  pulses  which  occur  at  the 
same  times  as  the  pulses  of  the  pulse  signal  "b" 
output  from  the  first  monostable  multivibrator  so 
circuit  215. 

When  the  first  flipflop  circuit  227  receives  a  1 
signal  at  its  said  SET  terminal,  it  outputs  a  1  signal 
at  its  output  terminal  until  it  next  receives  a  1 
signal  at  its  RESET  terminal,  after  which  said  first  55 
flipflop  circuit  227  outputs  a  0  signal  at  its  output 
terminal  until  it  next  receives  a  1  signal  at  its  SET 
terminal.  The  RESET  terminal  of  this  first  flipflop 
circuit  227  is  supplied  with  the  output  signal  of  an 
OR  gate  228.  The  OR  gate  228  is  as  mentioned  60 
above  supplied  at  one  of  its  input  terminals  with 
the  output  signal  of  the  aforesaid  AND  gate  218, 
which  as  explained  above  is  a  steady  0  signal,  if 
either  the  current  rotational  speed  of  said  pre- 
ferred  wheel  corresponds  to  a  vehicle  road  speed  65 
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energy  to  the  electromagnetic  brake  13,  and  so  as 
therefore,  as  explained  above,  to  provide  braking 
action  locking  on  action  for  the  braking  system  of 
the  vehicle,  in  order  to  prevent  creeping  thereof. 

5  This  supply  of  actuating  electrical  energy  to  the 
electromagnetic  brake  13  continues  until  the 
RESET  terminal  of  the  second  flipflop  circuit  231 
is  supplied  with  a  1  signal  from  the  said  other 
terminal  111a  of  said  accelerator  pedal  sensor 

to  switch  111,  which  as  previously  stated  will  indi- 
cate  that  said  accelerator  pedal  sensor  switch  111 
is  opened,  i.e.  that  the  accelerator  pedal  which 
controls  the  internal  combustion  engine  of  the 
vehicle  has  been  depressed  by  even  a  small 

15  amount  from  the  non  depressed  condition,  at 
which  time  said  supply  of  actuating  electrical 
energy  to  the  electromagnetic  brake  13  is  termi- 
nated,  so  as  therefore,  as  also  explained  above,  to 
properly  terminate  braking  action  locking  on 

20  action  for  the  braking  system  of  the  vehicle,  in 
order  to  allow  moving  off  from  rest  thereof. 

Thus,  it  is  seen  that,  if  the  vehicle,  or  at  least  the 
preferred  wheel  thereof,  skids  at  a  vehicle  road 
speed  of  over  the  first  predetermined  road  speed 

25  of  exemplarily  15  kilometers  per  hour,  then 
because  three  (in  this  fourth  preferred  control 
system  23)  of  the  pulses  of  the  pulse  signal  "b" 
from  the  time  that  the  rotational  speed  of  said 
preferred  wheel  becomes  less  than  said  first 

30  predetermined  speed  of  exemplarily  15  kilome- 
ters  per  hour  do  not  occur,  because  during  skid- 
ding  of  the  preferred  wheel  it  stops  rotating 
completely,  and  hence  the  pulse  signal  "b" 
ceases  to  be  produced  at  all,  as  explained  above, 

35  therefore  the  first  flipflop  circuit  227  is  not  sub- 
jected  to  any  SET  action  by  the  output  signal  from 
the  AND  gate  217,  and  hence  the  second  flipflop 
circuit  231  is  not  subjected  to  any  SET  action  by 
the  output  signal  from  the  AND  gate  224,  and 

40  hence  no  1  signal  is  output  to  the  driver  circuit 
120,  which  accordingly  does  not  commence 
supply  of  actuating  electrical  energy  to  the  elec- 
tromagnetic  brake  13.  Accordingly,  no  braking 
action  locking  on  action  is  provided  for  the 

45  braking  system  of  the  vehicle,  and  hence  no 
danger  exists  of  undesirably  locking  the  vehicle 
into  a  skid. 

On  the  other  hand,  if  after  the  vehicle  has  been 
slowed  down  to  a  speed  lower  than  the  first 

so  predetermined  speed  of  exemplarily  15  kilome- 
ters  per  hour  by  smooth  non  skidding  application 
of  the  brakes  thereof,  so  that  as  explained  above 
three  (in  this  fourth  preferred  control  system  23) 
of  the  pulses  of  the  pulse  signal  "b"  from  the  time 

55  that  the  rotational  speed  of  said  preferred  wheel 
became  less  than  said  first  predetermined  speed 
of  exemplarily  15  kilometers  per  hour  have  occur- 
red  while  the  vehicle  speed  is  steadily  decreasing, 
and  thus  the  first  flipflop  circuit  227  is  SET,  and  if 

60  then  subsequently  the  road  speed  of  the  vehicle 
becomes  greater  than  the  third  predetermined 
speed  of  exemplarily  16  kilometers  per  hour,  or 
alternatively  the  vehicle  is  accelerated  by  even 
slight  depression  of  the  accelerator  pedal  thereof, 

65  then  because  the  output  of  the  AND  gate  218 

depressed  by  even  a  small  amount  from  the  non 
depressed  condition. 

Thus,  when  a  certain  road  distance  has  passed 
since  the  vehicle  road  speed  became  below  the 
first  predetermined  value  of  exemplarily  15 
kilometers  per  hour,  with  the  vehicle  road  speed 
steadily  dropping  and  without  the  revolution 
speed  of  the  preferred  wheel  becoming  zero, 
since  the  last  time  that  either  the  vehicle  road 
speed  was  greater  than  the  third  predetermined 
road  speed  value  of  exemplarily  16  kilometers  per 
hour  or  the  accelerator  pedal  was  stepped  on  by 
even  a  little  bit,  i.e.  since  the  last  time  that  the  OR 
gate  228  outputted  a  1  signal  and  performed  a 
RESET  action  for  the  first  flipflop  circuit  227,  then 
as  outlined  before  the  output  of  the  AND  gate  217 
becomes  a  1  signal  and  SETs  the  first  flipflop 
circuit  227,  so  that  its  output  signal  is  now  a  1 
signal  from  formerly  being  a  0  signal;  and  from 
this  time  point  onwards  the  output  signal  of  this 
first  flipflop  circuit  227  will  continue  to  be  a  1 
signal,  until  either  the  vehicle  road  speed 
becomes  greater  than  the  third  predetermined 
road  speed  value  of  exemplarily  16  kilometers  per 
hour  or  the  accelerator  pedal  is  stepped  on  by 
even  a  little  bit,  i.e.  until  the  OR  gate  228  outputs  a 
1  signal  and  performs  a  RESET  action  for  the  first 
flipflop  circuit  227.  The  meaning  of  this  is  that 
according  to  the  logic  of  this  fourth  preferred 
control  system  23  if  a  certain  road  distance  has 
passed  with  the  vehicle  road  speed  steadily  drop- 
ping  from  the  first  predetermined  value  of  exemp- 
larily  15  kilometers  per  hour,  without  the  vehicle 
road  speed  becoming  over  the  first  predeter- 
mined  value  of  exemplarily  15  kilometers  per 
hour  or  the  revolution  speed  of  the  preferred 
wheel  becoming  zero,  since  the  last  time  that 
either  the  vehicle  road  speed  was  greater  than  the 
third  predetermined  road  speed  value  of  exemp- 
lariiy'16  kilometers  per  hour  or  the  accelerator 
pedal  was  stepped  on  by  even  a  little  bit,  then  it  is 
taken  that  the  preferred  wheel  is  not  skidding,  and 
that  the  vehicle  is  coasting  or  is  being  braked  to  a 
halt.  In  this  condition,  when  further  the  vehicle 
road  speed  becomes  less  than  the  second  pre- 
determined  value  of  exemplarily  2  kilometers  per 
hour,  then  the  output  of  the  first  comparator  222 
becomes  a  1  signal,  and  at  this  time  both  of  the 
inputs  of  the  AND  gate  224  are  1  signals,  and 
hence  said  AND  gate  224  outputs  a  1  signal  to  the 
SET  terminal  of  the  second  flipflop  circuit  231. 

When  this  second  flipflop  circuit  231  receives 
this  1  signal  at  its  said  SET  terminal,  it  outputs  a  1 
signal  at  its  output  terminal  until  it  next  receives  a 
1  signal  at  its  RESET  terminal,  after  which  said 
second  flipflop  circuit  231  outputs  a  0  signal  at  its 
output  terminal  until  it  next  receives  a  1  signal  at 
its  SET  terminal.  In  other  words,  when  the  vehicle 
road  speed  becomes  less  than  the  second  pre- 
determined  value  of  exemplarily  2  kilometers  per 
hour,  while  the  preferred  wheel  is  not  skidding 
and  the  vehicle  is  coasting  or  is  being  braked  to  a 
halt,  then  a  1  signal  commences  to  be  output  to 
the  driver  circuit  120,  which  then  functions  so  as 
to  commence  the  supply  of  actuating  electrical 
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becomes  a  1  signal,  or  alternatively  because  a  1 
signal  is  input  to  the  input  terminal  229  of  the 
control  system  23  from  the  said  other  terminal 
111a  of  the  accelerator  pedal  sensor  switch  111, 
therefore,  the  output  of  the  OR  gate  228  also  5 
becomes  a  1  signal,  and  hence  the  first  flipflop 
circuit  227  is  RESET  so  that  its  output  signal  is  a  0 
signal  again.  Hence  the  action  of  the  shown 
control  system  23,  which  was  preparing  for 
braking  action  locking  on  action,  is  cancelled.  io 

Thus,  it  is  seen  that  in  the  operation  of  this 
fourth  preferred  control  system  23  it  is  tested  as 
to  whether  the  preferred  wheel  is  skidding  or  not, 
and  if  it  is  skidding  then  positively  the  braking 
force  retaining  action  of  the  anti  creep  braking  is 
system  is  not  applied.  Thus,  it  is  positively  pre- 
vented  that  the  vehicle  should  become  locked  into 
a  skid,  which  is  advantageous  from  the  point  of 
view  of  safety,  and  increases  the  drivability  and 
the  controllability  of  the  vehicle.  20 

It  will  be  clear  to  one  skilled  in  the  art,  based 
upon  the  above  disclosure,  that  although  again 
the  shown  fourth  preferred  control  system  con- 
siders  the  case  of  sensing  the  revolution  speed  of 
just  one  wheel  of  the  vehicle,  i.e.  of  the  so  called  25 
preferred  wheel  thereof,  in  fact  it  would  not  be 
difficult  to  modify  and  amplify  the  shown  control 
system  to  consider  the  revolution  speeds  of  all 
four  of  the  wheels  of  a  four  wheeled  vehicle.  For 
example,  again  in  this  case  the  control  system  23  30 
might  be  provided  in  quadruplicate,  and  in  this 
case  the  output  signals  from  the  four  flipflop 
circuits  corresponding  to  the  shown  second  flipf- 
lop  circuit  231  might  be  fed  to  a  four  way  AND 
gate,  the  output  of  which  might  be  fed  to  the  35 
driver  circuit  120.  In  this  case,  the  anti  creep 
braking  system  braking  action  retaining  action 
would  only  be  provided,  if  it  had  been  detected 
positively  that  no  one  of  the  four  vehicle  wheels 
was  skidding.  One  skilled  in  the  art  can  again  40 
easily  fill  in  details  of  this  possible  variation, 
based  upon  the  disclosure  contained  herein. 

Claims 
45 

1.  An  anti  creep  braking  system  for  a  vehicle, 
comprising:  a  brake  pedal  (1)  movable  to  and  fro 
with  respect  to  a  body  (10)  of  said  vehicle  and 
adapted  to  be  moved  in  a  first  direction  by  a 
vehicle  operator  in  order  to  generate  braking  50 
force;  and  a  braking  force  generation  system  (2,  3, 
60)  drivingly  connected  with  said  brake  pedal  (1) 
and  adapted  to  generate  such  a  braking  force  that 
brakes  said  vehicle  with  increased  intensity  when 
said  brake  pedal  is  moved  more  in  said  first  55 
direction,  characterized  by  one  way  clutch  (19) 
having  an  input  (20)  and  an  output  (16)  member, 
said  input  member  (20)  being  freely  movable 
relative  to  said  output  member  (16)  in  one  direc- 
tion  and  being  locked  of  movement  thereof  rela-  60 
tive  to  said  output  member  (16)  in  other  direction 
opposite  to  said  one  direction,  said  clutch  input 
member  (20)  being  connected  with  said  brake 
pedal  (1)  so  as  to  be  driven  in  said  one  direction 
when  said  brake  pedal  is  moved  in  said  first  65 

direction;  a  power  device  (13)  which  selectively 
locks  said  clutch  output  member  (16)  with  respect 
to  said  vehicle  body  according  to  energization  or 
deenergization  thereof;  and  a  control  system  (23) 
for  selectively  energizing  said  power  device  (13). 

2.  An  anti  creep  braking  system  according  to 
claim  1,  wherein  said  control  system  (23)  com- 
prises  an  accelerator  pedal  operation  sensing 
system  (111,  117,  119)  and  releases  said  clutch 
output  member  (16)  to  move  with  respect  to  said 
vehicle  body  when  said  accelerator  pedal  oper- 
ation  sensing  system  is  sensing  accelerator  pedal 
depression  which  effects  acceleration  of  said 
vehicle  (Fig.  3,  line  through  element  117). 

3.  An  anti  creep  braking  system  according  to 
claim  1  or  2,  wherein  said  control  system  (23) 
comprises  a  parking  range  sensing  system  (112, 
118,  119)  and  releases  said  clutch  output  member 
(16)  to  move  with  respect  to  said  vehicle  body 
when  said  parking  range  sensing  system  is  sens- 
ing  establishment  of  parking  range  in  said 
vehicle.  (Fig.  3,  line  through  element  118). 

4.  An  anti  creep  braking  system  according  to 
claim  3,  wherein  said  control  system  (23)  further 
comprises  a  parking  brake  operation  sensing 
system  (123,  125,  126,  119)  and  releases  said 
clutch  output  member  (16)  to  move  with  respect 
to  said  vehicle  body  when  said  parking  range 
sensing  system  is  sensing  establishment  of  park- 
ing  range  and  said  parking  brake  operation  sens- 
ing  system  is  also  sensing  parking  brake  fasten- 
ing.  (Fig.  4,  lines  through  elements  118,  125,  126, 
119). 

5.  An  anti  creep  braking  system  according  to 
claim  1,  wherein  said  control  system  (23)  com- 
prises  a  vehicle  wheel  revolution  speed  sensing 
system  (21  2,  214,  21  5,  21  6,  220,  21  9,  221  ,  222,  223, 
217,  218,  225,  226,  227,  228,  224,  231)  and  pre- 
vents  said  clutch  output  member  (16)  to  move 
with  respect  to  said  vehicle  body  when  said 
vehicle  wheel  revolution  speed  sensing  system 
has  sensed  that  vehicle  wheel  revolution  speed 
had  been  a  positive  speed  value  lower  than  a 
predetermined  speed  value  and  reduced  to  be 
lower  than  a  predetermined  very  low  speed  value 
which  means  said  vehicle  has  almost  come  to 
stoppage.  (Fig.  5). 

5.  An  anti  creep  braking  system  according  to 
claim  1,  wherein  said  control  system  (23)  com- 
prises  a  vehicle  wheel  revolution  speed  sensing 
system  (212,  214,  215,  216,  220,  219,  234,  235,  236, 
237,  217,  227,  224,  231,  222,  223,  218,  228)  and 
prevents  said  clutch  output  member  (16)  to  move 
with  respect  to  said  vehicle  body  when  said 
vehicle  wheel  revolution  speed  sensing  system 
has  sensed  that  vehicle  wheel  revolution  speed 
had  been  gradually  reduced  for  a  certain  period  at 
speeds  lower  than  a  predetermined  speed  and 
reduced  to  be  lower  than  a  predetermined  very 
low  speed  value  which  means  that  said  vehicle 
has  almost  come  to  stoppage.  (Fig.  7). 

7.  An  anti  creep  braking  system  according  to 
claim  5,  wherein  said  control  system  (23)  com- 
prises  a  vehicle  wheel  revolution  speed  depen- 
dent  electrical  pulse  generation  system  (212,  214, 
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gate  (218)  which  receives  said  certain  output 
signal  from  said  third  comparator  and  said 
vehicle  wheel  revolution  speed  dependent  electri- 
cal  pulses  from  said  vehicle  wheel  revolution 

5  speed  dependent  electrical  pulse  generation 
system  and  outputs  a  certain  output  signal  when 
both  of  the  two  input  signals  thereto  exist,  and  an 
OR  gate  (228)  which  incorporates  said  certain 
output  signal  from  said  third  AND  gate  into  the 

10  resetting  of  said  second  counter  and  said  first 
flipflop  circuit  in  addition  to  the  resetting  of  said 
second  counter  and  said  first  flipflop  circuit  by 
said  certain  output  signal  from  said  accelerator 
pedal  operation  sensing  system  so  that  said 

15  second  counter  and  said  first  flipflop  circuit  are 
resetted  by  at  least  either  of  said  certain  output 
signal  from  said  third  AND  gate  and  said  certain 
output  signal  from  accelerator  pedal  operation 
sensing  system.  (Fig.  5). 

20  8.  An  anti  creep  braking  system  according  to 
claim  7,  wherein  said  control  system  (23)  com- 
prises  a  vehicle  wheel  revolution  speed  depen- 
dent  electrical  pulse  generation  system  (212,  214, 
215,  216)  which  generates  vehicle  wheel  revolu- 

25  tion  speed  dependent  electrical  pulses  the  fre- 
quency  of  which  corresponds  to  vehicle  wheel 
revolution  speed,  a  clock  pulse  signal  generating 
circuit  (220)  which  generates  a  series  of  clock 
pulses,  a  counter  (219)  which  is  resetted  by  each 

30  of  said  vehicle  wheel  revolution  speed  dependent 
electrical  pulses  and  counts  said  clock  pulses 
between  each  two  adjacent  resetting  moments 
thereof  to  output  certain  count  signals,  a  shift 
register  (234)  which  receives  said  certain  count 

35  signals  from  said  counter  and  said  vehicle  wheel 
revolution  speed  dependent  electrical  pulses 
from  said  vehicle  wheel  revolution  speed  depen- 
dent  electrical  pulse  generation  system,  said  shift 
register  including  a  plurality  of  storage-registers 

40  such  as  first  (x),  second  (y)  and  third  (z)  storage- 
registers,  said  first  storage-register  first  receiving 
said  certain  count  signals  from  said  counter  when 
a  first  one  of  said  vehicle  wheel  revolution  speed 
dependent  electrical  pulses  is  supplied,  then  said 

45  first  storage-register  transferring  the  count  signal 
registered  therein  to  said  second  storage-register 
while  receiving  a  next  count  signal  from  said 
counter  when  a  second  one  of  said  vehicle  wheel 
revolution  speed  dependent  electrical  pulses  is 

so  supplied  thereto,  then  said  second  storage-regis- 
ter  transferring  the  count  signal  registered  therein 
to  said  third  storage-register  while  receiving  the 
count  signal  registered  in  said  first  storage-regis- 
ter  therefrom  when  said  first  storage-register 

55  transfers  the  count  signal  registered  therein  to 
said  second  storage-register  when  said  first 
storage-register  receives  a  next  count  signal  from 
said  counter  when  a  third  one  of  said  vehicle 
wheel  revolution  speed  dependent  electrical 

60  pulses  is  supplied  thereto,  and  so  on,  all  of  said 
storage-registers  being  resetted  when  a  reset 
signal  is  supplied  to  said  shift  register,  a  plurality 
of  comparators  third,  fourth,  fifth,  (235,  236,  237) 
cooperating  with  said  plurality  of  storage-regis- 

65  ters  in  said  shift  register  to  check  if  the  count 

215,  216)  which  generates  vehicle  wheel  revolu- 
tion  speed  dependent  electrical  pulses  the  fre- 
quency  of  which  corresponds  to  vehicle  revolu- 
tion  speed,  a  clock  pulse  signal  generating  circuit 
(220)  which  generates  a  series  of  clock  pulses,  a 
first  counter  (219)  which  is  resetted  by  each  of 
said  vehicle  wheel  revolution  speed  dependent 
electrical  pulses  and  counts  said  clock  pulses 
between  each  two  adjacent  resetting  moments 
thereof  to  output  certain  count  signals,  a  first 
comparator  (221)  which  receives  said  certain 
count  signals  from  said  first  counter  and  outputs 
a  certain  output  signal  when  said  certain  count 
signals  received  from  said  first  counter  are  larger 
than  a  first  predetermined  number  value,  a  first 
AND  gate  (217)  which  receives  said  certain  output 
signal  from  said  first  comparator  and  said  vehicle 
wheel  revolution  speed  dependent  electrical 
pulses  from  said  vehicle  wheel  revolution  speed 
dependent  electrical  pulse  generation  system  and 
outputs  certain  output  signals  when  both  of  the 
two  input  signals  thereto  exist,  a  second  com- 
parator  (222)  which  receives  said  certain  count 
signals  from  said  first  counter  and  outputs  a 
certain  output  signal  when  said  certain  count 
signals  from  said  first  counter  are  larger  than  a 
second  predetermined  number  value,  a  second 
counter  (225)  which  receives  said  certain  output 
signals  from  said  first  AND  gate  and  counts  the 
number  of  input  signals  thereto  until  it  is  resetted 
and  outputs  a  certain  count  signal,  a  fourth 
comparator  (226)  which  receives  said  certain 
count  signal  from  said  second  counter  (225)  and 
outputs  a  certain  output  signal  when  said  count 
signal  from  said  second  counter  is  larger  than  a 
third  predetermined  number  value,  a  first  flipflop 
circuit  (227)  which  is  setted  by  said  certain  output 
signal  from  said  fourth  comparator  and  is  reset- 
ted  when  a  reset  signal  is  inputted  thereto,  said 
first  flipflop  circuit  outputting  a  certain  output 
signal  when  it  is  setted,  an  accelerator  pedal 
operation  sensing  system  (111)  which  outputs  a 
certain  output  signal  when  it  is  sensing 
accelerator  pedal  depression  which  effects  accel- 
eration  of  said  vehicle,  a  second  AND  gate  (224) 
which  receives  said  certain  output  signal  from 
said  first  flipflop  circuit  and  said  certain  output 
signal  from  said  second  comparator  and  outputs 

.  a  certain  output  signal  when  both  of  the  two  input 
signals  thereto  exist,  a  second  flipflop  circuit  (231  ) 
which  is  setted  by  said  certain  output  signal  from 
said  second  AND  gate  and  is  resetted  by  said 
certain  output  signal  from  said  accelerator  pedal 
operation  sensing  system  and  outputs  a  certain 
output  signal  when  it  setted,  and  a  driver  circuit 
(120)  which  receives  said  certain  output  signal 
from  said  second  flipflop  circuit  and  actuates  said 
power  device  (13)  so  as  to  prevent  said  clutch 
output  member  (16)  to  move  with  respect  to  said 
vehicle  body,  said  control  system  (23)  further 
comprises  a  third  comparator  (223)  which 
receives  said  certain  count  signals  from  said  first 
counter  and  outputs  a  certain  output  signal  when 
said  certain  count  signals  are  smaller  than  a 
fourth  predetermined  number  value,  a  third  AND 
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Aufbau  (10)  des  Fahrzeugs  hin  und  her  bewegbar 
und  derart  ausgebildet  ist,  daS  es  zur  Erzeugung 
von  Bremskraft  durch  einen  Fahrzeugfiihrer  in 
einer  ersten  Richtung  bewegbar  ist,  und  einer 
Bremskrafterzeugungsanlage  (2,  3,  60),  die  in 
Antriebsverbindung  mit  dem  Bremspedal  (1)  der- 
art  ausgestaltet  ist,  daB  sie,  wenn  das  Bremspedal 
weiter  in  die  erste  Richtung  bewegt  wird,  eine 
Bremskraft  erzeugt,  die  das  Fahrzeug  mit  einer 
hoheren  Intensitat  abbremst,  gekennzeichnet 
durch  eine  Einwegkupplung  (19)  mit  einem  Ein- 
gangsteil  (20)  und  einem  Ausgangsteil  (16),  wobei 
das  Eingangsteil  (20)  in  bezug  auf  das  Ausgangs- 
teil  (16)  in  einer  Richtung  frei  beweglich  und  in 
bezug  auf  das  Ausgangsteil  (16)  in  einer  anderen, 
zu  der  einen  entgegengesetzten  Richtung  gegen 
eine  Bewegung  gesperrt  ist  und  wobei  das  Ein- 
gangsteil  (20)  mit  dem  Bremspedal  (1)  verbunden 
ist,  so  daB  es  in  die  erste  Richtung  bewegt  wird, 
wenn  das  Bremspedal  in  die  erste  Richtung 
bewegt  wird,  eine  Antriebsrichtung  (13),  die  das 
Ausgangsteil  (16)  in  bezug  auf  den  Aufbau  ent- 
sprechend  ihrer  Energierung  oder  Nichtenergie- 
rung  teilweise  sperrt,  und  eine  Steuervorrichtung 
(23)  zur  wahlweisen  Energierung  der  Antriebsein- 
richtung  (13). 

2.  Krieschschutz-Bremssystem  nach  Anspruch 
1,  bei  dem  die  Steuervorrichtung  (23)  einen 
Gaspedalbetriebsfuhler  (111,  117,  119)  aufweist 
und  das  Kupplungsausgangsteil  (16)  freigibt,  so 
dal3  es  sich  in  bezug  auf  den  Fahrzeugaufbau 
bewegt,  wenn  der  Gaspedalbetriebsfuhler  eine 
Gaspedalstellung  erfaBt,  die  eine  Beschleunigung 
des  Fahrzeugs  bewirkt.  (Fig.  3,  Linie  durch  Ele- 
ment  117). 

'3.  Kriechschutz-Bremssystem  nach  Anspruch  1 
oder  2,  bei  dem  die  Steuervorrichtung  (23)  einen 
Parkzustandsfiihler  (112,  118,  119)  aufweist,  und 
das  Kupplungsausgangsteil  (16)  freigibt,  so  da  IS 
es  sich  in  bezug  auf  den  Fahrzeugaufbau  bewegt, 
wenn  der  Parkzustandsfuhler  das  Herstellen  des 
Parkzustands  des  Fahrzeugs  erfaBt.  (Fig.  3,  Linie 
durch  Element  118). 

4.  Kriechschutz-Bremssystem  nach  Anspruch  3, 
bei  dem  die  Steuervorrichtung  (23)  weiterhin 
einen  Parkbremsenbetriebsfuhler  (123,  125,  126, 
119)  aufweist,  und  das  Kupplungsausgangsteil 
(16)  freigibt,  so  da  (5  es  sich  in  bezug  auf  den 
Fahrzeugaufbau  bewegt,  wenn  der  Parkzustands- 
fuhler  das  Herstellen  das  Parkzustands  und  der 
Parkbremsenbetriebsfuhler  auch  ein  Festlegen 
der  Parkbremse  erfaBt.  (Fig.  4,  Linien  durch  die 
Elemtente118,  125,  126,  119). 

5.  Kriechschutz-Bremssystem  nach  Anspruch  1, 
bei  dem  die  Steuervorrichtung  (23)  einen  Fahr- 
zeugraddrehzahlfuhler  (212,  214,  215,  216,  220, 
219,  221,  222,  223,  217,  218,  225,  226,  227,  228, 
224,  231)  aufweist  und  das  Kupplungsausgangs- 
teil  (16)  daran  hindert,  sich  in  bezug  auf  den 
Fahrzeugaufbau  zu  bewegen,  wenn  der  Fahrzeu- 
graddrehzahlfuhler  erfaBt  hat,  daB  die  Fahrzeu- 
graddrehzahl  einen  positiven  Drehzahlwert  hatte, 
der  unterhalb  einem  vorgegebenen  Drehzahlwert 
liegt,  und  auf  einen  niedrigeren  als  einen  sehr 
niedrigen  Drehzahlwert  reduziert  wurde,  der 

signals  sequentially  outputted  from  said  counter 
are  increasing,  said  plurality  of  comparators  out- 
putting  certain  output  signals  respectively  when 
said  sequential  counts  signals  from  said  counter 
are  increasing,  said  certain  output  signals  from  5 
said  plurality  of  comparators  being  supplied  to  a 
three  way  AND  gate  (217)  which  outputs  a  certain 
output  signal  when  all  of  the  input  signals  thereto 
exist,  a  first  flipflop  circuit  (227)  which  is  setted  by 
said  certain  output  signal  from  said  three  way  w 
AND  gate  to  output  a  certain  output  signal  and  is 
resetted  when  a  reset  signal  is  inputted  thereto,  a 
first  comparator  (222)  which  receives  said  count 
signals  from  said  counter  and  outputs  a  certain 
output  signals  when  said  count  signals  from  said  15 
counter  are  larger  than  a  first  predetermined 
number  value,  an  AND  gate  (224)  which  receives 
said  certain  output  signal  from  said  first  flipflop 
circuit  and  said  certain  output  signal  from  said 
first  comparator  and  outputs  a  certain  output  20 
signal  when  both  of  the  two  inputs  thereto  exist,  a 
second  flipflop  circuit  (231  )  which  is  setted  by  said 
certain  output  signal  from  said  AND  gate  (224)  to 
output  a  certain  output  signal  and  is  resetted 
when  a  reset  signal  is  supplied  thereto,  an  25 
accelerator  pedal  operation  sensing  system  (111) 
which  outputs  a  certain  output  signal  when  it  is 
sensing  accelerator  pedal  depression  which 
effects  acceleration  of  said  vehicle,  said  certain 
output  signal  from  said  accelerator  pedal  oper-  30 
ation  sensing  system  being  supplied  as  a  reset 
signal  to  said  shift  register  and  said  first  and 
second  flipflop  circuits,  and  a  driver  circuit  (120) 
which  receives  said  certain  output  signal  from 
said  second  flipflop  circuit  and  actuates  said  3S 
power  device  (13)  so  as  to  prevent  said  clutch 
output  member  (16)  to  move  with  respect  to  said 
vehicle  body,  said  control  system  (23)  further 
comprises  a  second  comparator  (223)  which 
receives  said  certain  count  signals  from  said  40 
counter  and  outputs  a  certain  output  signal  when 
said  certain  count  signals  are  smaller  than  a 
second  predetermined  number  value,  a  further 
AND  gate  (218)  which  receives  said  certain  output 
signal  from  said  second  comparator  and  said  45 
vehicle  wheel  revolution  speed  dependent  electri- 
cal  pulses  from  said  vehicle  wheel  revolution 
speed  dependent  electrical  pulse  generation 
system  and  outputs  a  certain  output  signal  when 
both  of  the  two  input  signals  thereto  exist,  and  an  so 
OR  gate  (228)  which  incorporates  said  certain 
output  signal  from  said  further  AND  gate  into  the 
resetting  of  said  first  flipflop  circuit  in  addition  to 
the  resetting  of  said  first  flipflop  by  said  certain 
output  signal  from  said  accelerator  pedal  oper-  55 
ation  sensing  system  so  that  said  first  flipflop 
circuit  is  resetted  by  at  least  either  of  said  certain 
output  signal  from  said  accelerator  pedal  oper- 
ation  sensing  system  and  said  certain  output 
signal  from  said  third  AND  gate.  (Fig.  7).  60 

Patentanspruche 

1.  Kriechschutz-Bremssystem  fur  ein  Fahrzeug 
mit  einem  Bremspedal  (1),  das  in  bezug  auf  einen  65 
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bedeutet,  daft  das  Fahrzeug  nahezu  zum  Still- 
stand  gekommen  ist.  (Fig.  5). 

6.  Kriechschutz-Bremssystem  nach  Anspruch  1, 
bei  dem  die  Steuervorrichtung  (23)  einen  Fahr- 
zeugraddrehzahlfiihler  (212,  214,  215,  216,  220,  5 
219,  234,  235,  236,  237,  238,  227,  224,  231,  222, 
223,  218,  228)  aufweist  und  das  Kupplungsaus- 
gangsteil  (16)  darin  hindert,  sich  in  bezug  auf  den 
Fahrzeugaufbau  zu  bewegen,  wenn  der  Fahrzeu- 
graddrehzahlfuhler  erfaftt  hat,  daft  die  Fahrzeu-  io 
graddrehzahl  fur  eine  bestimmte  Periode  allmah- 
lich  auf  Drehzahlen  reduziert  wurde,  die  niedriger 
als  eine  vorgegebene  Drehzahl  sind,  und  auf  eine 
Drehzahl  reduziert  wurde,  die  niedriger  als  ein 
vorgegebener  sehr  niedriger  Drehzahlwert  ist,  w 
was  heiftt,  daft  das  Fahrzeug  nahezu  zum  Still- 
stand  gekommen  ist.  (Fig.  7). 

7.  Kriechschutz-Bremssystem  nach  Anspruch  5, 
bei  dem  die  Steuervorrichtung  (23)  aufweist  eine 
Vorrichtung  zur  fahrzeugraddrehzahlabhangigen  20 
Erzeugung  elektrischer  Impulse  (212,  214,  215, 
216),  die  von  der  fahrzeugraddrehzahlabhangige 
eiektrische  Impulse  erzeugt,  deren  Frequenz  der 
Fahrzeugraddrehzahl  entspricht,  eine  Taktimpuls- 
signalerzeugungsschaltung  (220),  die  eine  Serie  25 
Taktimpulse  erzeugt,  einen  ersten  Zahler  (219), 
der  durch  jeden  der  fahrzeugraddrehzahlabhangi- 
gen  elektrischen  Impulse  zuruckgestellt  wird,  und 
der  die  Taktimpulse  zwischen  jeweils  zwei  bei  ihm 
aufeinanderfolgenden  Ruckstellmomenten  30 
erfaftt,  um  bestimmte  Zahlsignale  auszugeben, 
einen  ersten  Komparator  (221)  der  die  bestimmte 
Zahlsignale  vom  ersten  Zahler  erhalt  und  ein 
bestimmtes  Ausgangssignal  ausgibt,  wenn  die 
vom  ersten  Zahler  erhaltenen  bestimmten  Zahlsi-  35 
gnale  einen  ersten  vorgegebenen  Zahlenwert 
ubersteigen,  ein  erstes  UND-Gatter  (217),  das  das 
bestimmte  Ausgangssignal  vom  ersten  Kompara- 
tor  und  die  fahrzeugraddrehzahlabhangigen  elek- 
trischen  Impulse  von  der  Vorrichtung  zur  fahrzeu-  40 
graddrehzahlabhangigen  Erzeugung  elektrischer 
Impulse  erhalt  und  bestimmte  Ausgangssignale 
ausgibt,  wenn  an  ihm  die  beiden  Eingangssignale 
anliegen,  einen  zweiten  Komparator  (222),  der  die 
bestimmten  Zahlsignale  vom  ersten  Zahler  erhalt  45 
und  ein  bestimmtes  Ausgangssignal  ausgibt, 
wenn  die  bestimmten  Zahlsignale  vom  ersten 
Zahler  einen  zweiten  vorgegebenen  Zahlenwert 
ubersteigen,  einen  zweiten  Zahler  (225),  der  die 
bestimmten  Ausgangssignale  vom  ersten  UND-  so 
Gatter  erhalt  und  die  Anzahl  der  an  ihn  angeleg- 
ten  Eingangssignale  za'hlt,  bis  er  zuruckgestellt 
wird,  und  der  ein  bestimmtes  Zahlsignal  ausgibt, 
einen  vierten  Komparator  (226),  der  das 
bestimmte  Zahlsignal  vom  zweiten  Zahler  (225)  55 
erhalt  und  ein  bestimmtes  Ausgangssignal  aus- 
gibt,  wenn  das  Zahlsignal  vom  zweiten  Zahler 
einen  dritten  vorgegebenen  Zahlenwert  uber- 
steigt,  eine  erste  Flip-Flop-Schaltung  (227),  die 
durch  das  bestimmte  Ausgangssignal  vom  vier-  60 
ten  Komparator  gesteilt  wird  und  die  zuruckge- 
stellt  wird,  wenn  an  sie  ein  Ruckstellsignal  ange- 
legt  wird,  wobei  die  erste  Flip-Flop-Schaltung  ein 
bestimmtes  Ausgangssignal  aussendet,  wenn  sie 
gesteilt  ist,  einen  Gaspedalbetriebsfiihler  (111),  65 

der  ein  bestimmtes  Ausgangssignal  ausgibt, 
wenn  er  eine  Gaspedalstellung  erfaftt,  die  eine 
Beschleunigung  des  Fahrzeugs  bewirkt,  ein  zwei- 
tes  UND-Gatter  (224),  die  das  bestimmte  Aus- 
gangssignal  von  der  ersten  Flip-Flop-Schaltung 
und  das  bestimmte  Ausgangssignal  vom  zweiten 
Komparator  erhalt  und  ein  bestimmtes  Aus- 
gangssignal  ausgibt,  wenn  an  ihm  die  beiden 
Eingangssignale  anliegen,  eine  zweite  Flip-Flop- 
Schaltung  (231),  die  durch  das  bestimmte  Aus- 
gangssignal  vom  zweiten  UND-gatter  gesteilt 
wird  durch  das  bestimmte  Ausgangssignal  vom 
Gaspedalbetriebsfuhler  zuruckgestellt  wird  und 
die  ein  bestimmtes  Ausgangssignal  ausgibt, 
wenn  sie  gesteilt  ist,  eine  Antriebsschaltung  (120) 
die  das  bestimmte  Ausgangssignal  von  der  zwei- 
ten  Flip-Flop-Schaltung  erhalt  und  die  Antriebs- 
einrichtung  einschaltet,  um  zu  verhindern,  daft 
das  Kupplungsausgangsteil  (16)  sich  in  bezug  auf 
den  Fahrzeugaufbau  bewegt,  einen  dritten  Kom- 
parator  (223),  der  die  bestimmten  Zahlsignale 
vom  ersten  Zahler  erhalt  und  ein  bestimmtes 
Ausgangssignal  ausgibt,  wenn  die  bestimmten 
Zahlsignale  einen  vierten  vorgegebenen  Zahlen- 
wert  unterschreiten,  ein  drittes  UND-Gatter  (218), 
das  das  bestimmte  Ausgangssignal  vom  dritten 
Komparator  und  die  fahrzeugraddrehzahlabhan- 
gigen  elektrischen  Impulse  von  der  Vorrichtung 
zur  fahrzeugraddrehzahlabhangigen  Erzeugung 
elektrischer  Impulse  erhalt  und  ein  bestimmtes 
Ausgangssignal  ausgibt,  wenn  an  ihm  beide  Ein- 
gangssignale  anliegen,  und  ein  ODER-Gatter 
(228)  das  das  bestimmte  Ausgangssignal  vom 
dritten  UND-Gatter  zum  Zuruckstellen  des  zwei- 
ten  Zahlers  und  der  ersten  Flip-Flop-Schaltung 
vereint,  zusatzlich  zur  Zuruckstellung  des  zweiten 
Zahlers  und  der  ersten  Flip-Flop-Schaltung  durch 
das  bestimmte  Ausgangssignal  vom  Gaspedalbe- 
triebsfuhler,  so  daft  der  zweite  Zahler  und  die 
erste  Flip-Flop-Schaltung  durch  mindestens  eines 
vom  bestimmten  Ausgangssignal  des  dritten 
UND-Gatters  und  vom  bestimmten  Ausgangssi- 
gnal  vom  Gaspedalbetriebsfuhler  zuruckgestellt 
werden. 

8.  Kriechschutz-Bremssystem  nach  Anspruch  7, 
bei  dem  die  Steuervorrichtung  (23)  aufweist  eine 
Vorrichtung  zur  fahrzeugraddrehzahlabhangigen 
Erzeugung  elektrischer  Impulse  (212,  214,  215, 
216),  die  Fahrzeugraddrehzahlabhangige  eiektri- 
sche  Impulse  erzeugt,  deren  Frequenz  der  Fahr- 
zeugraddrehzahl  entspricht,  eine  Taktimpulssi- 
gnalerzeugungsschaltung  (220),  die  eine  Serie 
Taktimpulse  erzeugt,  einen  Zahler  (219),  der 
durch  jeden  der  fahrzeugraddrehzahlabhangigen 
elektrischen  Impulse  zuruckgestellt  wird  und  der 
die  Taktimpulse  zwischen  seinen  zwei  aufeinan- 
derfolgenden  Ruckstellmomenten  za'hlt,  um 
bestimmte  Zahlsignale  auszugeben,  ein  Schiebe- 
register  (234),  das  die  bestimmten  Zahlsignale 
vom  Zahler  und  die  fahrzeugraddrehzahlabhangi- 
gen  elektrischen  Impulse  von  der  Vorrichtung  zur 
fahrzeugraddrehzahlabhangigen  Erzeugung  elek- 
trischer  Impulse  erhalt,  wobei  das  Schieberegi- 
ster  eine  Vielzahl  Speicherregister,  beispielsweise 
ein  erstes  (x),  ein  zweites  (y)  und  ein  drittes  (z) 
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Speicherregister,  aufweist,  wobei  das  erste  Spei- 
cherregister  zuerst  die  bestimmten  Zahlsignale 
vom  Zahler  erhalt,  wenn  ein  erster  der  fahrzeu- 
graddrehzahlabhangigen  elektrischen  Impulse 
zugefuhrt  wird,  wobei  das  erste  Speicherregister  5 
das  in  ihm  registrierte  Zahlsignal  auf  das  zweite 
Speicherregister  ubertragt,  wahrend  es  ein  nach- 
stes  Zahlsignal  vom  Zahler  erhalt,  wenn  ein  zwei- 
ter  der  fahrzeugraddrehzahlabhangigen  elektri- 
schen  Impulse  ihm  zugefuhrt  wird,  wobei  dann  10 
das  zweite  Speicherregister  das  in  ihm  registrierte 
Zahlsignal  auf  das  dritte  Speicherregister  uber- 
tragt,  wahrend  es  das  im  ersten  Speicherregister 
registrierte  Zahlsignal  von  diesem  erhalt,  wenn 
das  erste  Speicherregister  das  in  ihm  registrierte  15 
Zahlsignal  auf  das  zweite  Speicherregister  uber- 
tragt,  wenn  das  erste  Speicherregister  ein  nach- 
stes  Zahlsignal  vom  Zahler  erhalt,  wenn  ein  drit- 
ter  der  fahrzeugraddrehzahlabhangigen  elektri- 
schen  Impulse  ihm  zugefuhrt  wird,  usw.,  wobei  20 
alle  Speicherregister  zuruckgestellt  werden,  wenn 
ein  Riickstellsignal  an  das  Schieberegister  ange- 
legt  wird,  eine  Vielzahl  Komparatoren  (dritten, 
vierter,  funfter)  (235,  236,  237),  die  mit  der  Vielzahl 
Speicherregister  im  Schieberegister  zusammen-  25 
wirken,  um  zu  prufen,  ob  die  Zahlsignale,  die  in 
Folge  vom  Zahler  ausgegeben  werden,  ansteigen, 
wobei  die  Vielzahl  Komparatoren  jeweils 
bestimmte  Ausgangssignale  ausgeben,  wenn  die 
aufeinanderfolgenden  Zahlsignale  vom  Zahler  30 
ansteigen,  wobei  die  bestimmten  Ausgangssi- 
gnale  von  der  Vielzahl  Komparatoren  an  ein 
Dreiweg-UND-Gatter  (217)  angelegt  werden,  das 
ein  bestimmtes  Ausgangssignal  ausgibt,  wenn 
alle  Eingangssignale  an  ihm  anliegen,  eine  erste  35 
Flip-Flop-Schaltung  (227),  die  durch  das 
bestimmte  Ausgangssignal  vom  Dreiweg-UND- 
Gatter  gestellt  wird,  um  ein  bestimmtes  Aus- 
gangssignal  auszugeben,  und  die  zuruckgestellt 
wird,  wenn  an  sie  ein  Ruckstellsignal  angelegt  40 
wird,  einen  ersten  Komparator  (222),  der  die 
Zahlsignale  vom  Zahler  erhalt  und  bestimmte 
Ausgangssignale  ausgibt,  wenn  die  Zahlsignale 
vom  Zahler  eine  ersten  vorgegebenen  Zahlenwert 
uberschreiten,  ein  UND-Gatter  (224),  das  das  45 
bestimmte  Ausgangssignaf  von  der  ersten  Flip- 
Flop-Schaltung  und  das  bestimmte  Ausgangssi- 
gnal  vom  ersten  Komparator  erhalt  und  ein 
bestimmtes  Ausgangssignal  ausgibt,  wenn  beide 
Eingangssignale  an  ihm  anliegen,  eine  zweite  so 
Flip-Flop-Schaltung  (231),  die  durch  das 
bestimmte  Ausgangssignal  vom  UND-Gatter 
(224)  gestellt  wird,  um  ein  bestimmtes  Ausgangs- 
signal  auszugeben,  und  die  zuruckgestellt  wird, 
wenn  an  sie  ein  Ruckstellsignal  angelegt  wird,  55 
einen  Gaspedalbetriebsfuhler  (111),  der  ein 
bestimmtes  Ausgangssignal  ausgibt,  wenn  er 
eine  Gaspedalstellung  erfalSt,  die  eine  Beschleu- 
nigung  des  Fahrzeugs  bewirkt,  wobei  das 
bestimmte  Ausgangssignal  vom  Gaspedalbe-  60 
triebsfuhler  als  Ruckstellsignal  an  das  Schiebere- 
gister  und  an  die  erste  und  die  zweite  Flip-Flop- 
Schaltung  angelegt  wird,  eine  Antriebsschaltung 
(120),  die  das  bestimmte  Ausgangssignal  von  der 
zweiten  Flip-Flop-Schaltung  erhalt  und  die  65 

Antriebseinrichtung  (13)  einschaltet,  um  zu  ver- 
hindern,  da  (5  das  Kupplungsausgangsteil  (16)  sich 
in  bezug  auf  den  Fahrzeugaufbau  bewegt,  einen 
zweiten  Komparator  (223),  der  die  bestimmten 
Zahlsignale  vom  Zahler  erhalt  und  ein  bestimm- 
tes  Ausgangssignal  ausgibt,  wenn  die  bestimm- 
ten  Zahlsignale  einen  zweiten  vorgegebenen  Zah- 
lenwert  unterschreiten,  ein  weiteres  UND-Gatter 
(218),  das  das  bestimmte  Ausgangssignal  vom 
zweiten  Komparator  und  die  fahrzeugraddreh- 
zahlabhangigen  elektrischen  Impulse  von  der 
Vorrichtung  zur  fahrzeugraddrehzahlabhangigen 
Erzeugung  elektrischer  Impulse  erhalt  und  ein 
bestimmtes  Ausgangssignal  ausgibt,  wenn  die 
beiden  Eingangssignale  an  ihm  anliegen,  und  ein 
ODER-Gatter  (228),  das  das  bestimmte  Ausgangs- 
ignal  vom  weiteren  UND-Gatter  in  die  Zuriickstel- 
lung  der  ersten  Flip-Flop-Schaltung  vereint, 
zusatzlich  zur  Zuriickstellung  der  ersten  Flip-Flop- 
Schaltung  durch  das  bestimmte  Ausgangssignal 
vom  Gaspedalbetriebsfuhler,  so  daft  die  erste 
Flip-Flop-Schaltung  zumindest  durch  eines  vom 
bestimmten  Ausgangssignal  vom  Fahrzeugpedal- 
betriebsfuhler  und  vom  bestimmten  Ausgangs- 
ignal  vom  dritten  UND-Gatter  zuruckgestellt  wird. 

Revendications 

1.  Un  systeme  de  freinage  antitramee  pour  un 
vehicule,  comportant:  une  pedale  de  frein  (1) 
mobile  alternativement  par  rapport  a  un  chassis 
(10)  dudit  vehicule  et  susceptible  d'etre  deplacee 
dans  une  premiere  direction  par  un  conducteur 
du  vehicule  afin  d'6engendrer  une  force  de  frei- 
nage;  et  un  systeme  de  generation  de  force  de 
freinage  (2,  3,  60)  relie  mecaniquement  a  ladite 
pedale  de  frein  (1  )  et  susceptible  d'engendrer  une 
force  de  freinage  qui  freine  ledit  vehicule  avec 
une  intensite  accrue  lorsque  ladite  pedale  de  frein 
est  deplacee  plus  avant  dans  ladite  premiere 
direction,  caracterise  par  un  embrayage  unidirec- 
tionnel  (19)  comportant  un  organe  d'entrie  (20)  et 
un  organe  de  sortie  (16),  ledit  organe  d'entree  (20) 
etant  libre  de  tourner  par  rapport  audit  organe  de 
sortie  (16)  dans  une  direction  et  §tant  bloque  par 
rapport  audit  organe  de  sortie  (16)  dans  I'autre 
direction  opposee  a  ladite  direction,  ledit  organe 
d'entree  d'embrayage  (20)  etant  relie  a  ladite 
pedale  de  frein  (1)  de  fagon  a  etre  entrafne  dans 
ladite  direction  lorsque  ladite  pedale  de  frein  est 
deplacee  dans  ladite  premiere  direction;  un  dis- 
positif  de  puissance  (13)  qui  bloque  selectivement 
ledit  organe  de  sortie  d'embrayage  (16)  par  rap- 
port  audit  chassis  du  vehicule,  selon  qu'il  est 
excite  ou  desexcite;  et  un  systeme  de  commande 
(23),  pour  exciter  selectivement  ledit  dispositif  de 
puissance  (13). 

2.  Un  systeme  de  freinage  antitrainee  selon  la 
revendication  1,  dans  lequel  ledit  systeme  de 
commande  (23)  comporte  un  systeme  de  captage 
du  deplacement  de  la  pedale  d'accelerateur  (111, 
117,  119)  et  libere  ledit  organe  de  sortie  d'em- 
brayage  (16)  pour  qu'il  se  deplace  par  rapport 
audit  chassis  de  vehicule  lorsque  ledit  systeme  de 
captage  du  fonctionnement  de  la  pedale  d'accele- 
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correspondent  a  la  vitesse  de  rotation  du  vehi- 
cule,  un  circuit  de  generation  de  signaux  d'impul- 
sion  d'horloge  (220)  qui  engendre  une  serie  d'im- 
pulsions  d'horloge,  un  premier  compteur  (219) 

5  qui  est  reenclenche  a  chacune  des  impulsions 
electriques  fonction  de  la  vitesse  de  rotation  des 
roues  dudit  vehicule  et  qui  compte  lesdites  impul- 
sions  d'horloge  entre  deux  moments  de  reenclen- 
chement  adjacents  dudit  compteur,  de  fagon  a 

w  sortie  certains  signaux  de  comptage,  un  premier 
comparateur  (221)  qui  regoit  lesdits  certains 
signaux  de  comptage  en  provenance  dudit  pre- 
mier  compteur  et  qui  emet  un  certain  signal  de 
sortie  lorsque  lesdits  certains  signaux  de  comp- 

15  tage  regus  dudit  premier  compteur  sont  supe- 
rieures  a  une  premiere  valeur  predeterminee,  une 
premiere  porte  ET  (217)  qui  regoit  ledit  certain 
signal  de  sortie  en  provenance  dudit  premier 
comparateur  et  lesdites  impulsions  electriques 

20  fonction  de  la  vitesse  de  rotation  des  roues  du 
vehicule  en  provenance  dudit  systeme  de  genera- 
tion  d'impulsions  electriques  fonction  de  la 
vitesse  de  rotation  du  vehicule  et  qui  emet  cer- 
tains  signaux  de  sortie  lorsque  les  deux  signaux 

25  d'entree  existent,  un  second  comparateur  (222) 
qui  regoit  lesdits  certains  signaux  de  comptage  en 
provenance  dudit  premier  compteur  et  qui  emet 
un  certain  signal  de  sortie  lorsque  lesdits  certains 
signaux  de  comptage  en  provenance  dudit  pre- 

30  mier  compteur  sont  superieurs  a  une  second 
valeur  predeterminee,  un  second  compteur  (225) 
qui  regoit  certains  signaux  de  sortie  en  prove- 
nance  de  ladite  premiere  porte  ET  et  qui  compte 
la  nombre  de  signaux  d'entree  jusqu'a  ce  qu'il 

35  soit  reenclenche  et  emet  un  certain  signal  de 
comptage,  un  quatrieme  comparateur  (226)  qui 
regoit  ledit  certain  signal  de  comptage  en  prove- 
nance  dudit  second  compteur  (225)  et  qui  emette 
un  certain  signal  de  sortie  lorsque  ledit  signal  de 

40  comptage  en  provenance  dudit  second  compteur 
est  superieur  a  une  troisieme  valeur  predetermi- 
nee,  un  premier  circuit  de  bascule  (227)  qui  est 
enclenche  par  ledit  certain  signal  de  sortie  en 
provenance  dudit  quatrieme  comparateur  et  qui 

45  est  reenclenche  lorsqu'un  signal  de  reenclenche- 
ment  lui  est  injecte,  ledit  premier  circuit  de  bas- 
cule  emettant  un  certain  signal  de  sortie  lorsqu'il 
est  enclenche,  un  systeme  (111)  sensible  au  fonc- 
tionnement  de  la  pedale  d'accelerateur  qui  emet 

so  un  certain  signal  de  sortie  lorsqu'il  capte  une 
pression  sur  la  pedale  d'accelerateur  qui  pro- 
voque  ('acceleration  dudit  vehicule,  une  seconde 
porte  ET  (224)  qui  regoit  ledit  certain  signal  de 
sortie  en  provenance  dudit  premier  circuit  de 

55  bascule  et  ledit  certain  signal  de  sortie  en  prove- 
nance  dudit  second  comparateur  et  qui  emet  un 
certain  signal  de  sortie  lorsque  les  deux  signaux 
d'entree  existent,  un  second  circuit  de  bascule 
(231)  qui  est  enclenche  par  ledit  certain  signal  de 

60  sortie  en  provenance  de  ladite  seconde  porte  ET 
et  est  reenclenche  par  ledit  certain  signal  de  sortie 
en  provenance  dudit  systeme  sensible  au  fonc- 
tionnement  de  la  pedale  d'accelerateur  et  qui 
emet  un  certain  signal  de  sortie  lorsqu'il  est 

65  enclenche  et  un  circuit  de  conducteur  (120)  qui 

rateur  capte  une  pression  sur  la  pedale  d'accele- 
rateur  qui  provoque  I'acceleration  dudit  vehicule 
(figure  3,  circuit  via  I'element  17). 

3.  Un  systeme  de  freinage  antitratnee  selon  la 
revendication  1  ou  2,  dans  iequel  ledit  systeme  de 
commande  (23)  comporte  un  systeme  sensible  a 
la  mise  en  gamme  de  freinage  de  pare  (112,  118, 
119)  et  libere  ledit  organe  de  sortie  d'embrayage 
(16)  pour  qu'il  se  deplace  par  rapport  audit  chas- 
sis  de  vehicule  lorsque  ledit  systeme  sensible  a  la 
mise  en  gamme  de  freinage  de  pare  capte  la  mise 
en  freinage  de  pare  dudit  vehicule  (figure  3,  circuit 
via  I'element  118). 

4.  Un  systeme  de  freinage  antitratnee  selon  la 
revendication  3,  dans  Iequel  ledit  systeme  de 
commande  (23)  comporte  en  outre  un  systeme 
sensible  au  fonctionnement  du  frein  de  pare  (123, 
125,  126,  119)  et  libere  ledit  organe  de  sortie 
d'embrayage  (16)  pour  qu'il  se  deplace  par  rap- 
port  audit  chassis  de  vehicule  lorsque  ledit  sys- 
teme  sensible  a  la  gamme  de  frein  de  pare  capte 
la  mise  en  frein  de  pare  et  lorsque  ledit  systeme 
sensible  au  fonctionnement  du  frein  de  pare  capte 
egalement  le  maintien  du  frein  de  pare  (figure  4, 
circuit  via  les  elements  118,  125,  126,  119). 

5.  Un  systeme  de  freinage  antitratnee  selon  la 
revendication  1,  dans  Iequel  ledit  systeme  de 
commande  (23)  comporte  un  systeme  sensible  a 
la  vitesse  de  rotation  des  roues  du  vehicule  (212, 
214,  215,  216,  220,  219,  221,  222,  223,  217,  218, 
225,  226,  227,  228,  224,  231)  et  empeche  ledit 
organe  de  sortie  d'embrayage  (16)  de  se  deplacer 
par  rapport  audit  chassis  de  vehicule  lorsque  ledit 
systeme  de  captage  de  vitesse  de  rotation  de  roue 
de  vehicule  a  capte  que  la  vitesse  de  rotation  des 
roues  de  vehicule  presentait  une  valeur  de  vitesse 
positive  et  inferieure  a  une  valeur  de  vitesse 
predeterminee  et  qui  etait  reduite  pour  devenir 
inferieure  a  une  valeur  de  vitesse  predeterminee 
tres  faible,  signifiant  que  ledit  vehicule  est  pres- 
que  arrive  a  l'arret  (figure  5). 

6.  Un  systeme  de  freinage  antitramee  selon  la 
revendication  1,  dans  Iequel  ledit  systeme  de 
commande  (23)  comporte  un  systeme  de  captage 
de  vitesse  de  rotation  de  roue  de  vehicule  (212, 
214,  215,  216,  220,  219,  234,  235,  236,  237,  217, 
227,  224,  231,  222,  223,  218,  228)  et  empeche  ledit 
organe  de  sortie  d'embrayage  (16)  de  se  deplacer 
par  rapport  audit  chassis  de  vehicule  lorsque  ledit 
systeme  de  captage  de  vitesse  de  rotation  de  roue 
de  vehicule  a  capte  que  la  vitesse  de  rotation  des 
roues  du  vehicule  a  ete  progressivement  reduite 
pendant  une  certaine  periode,  jusqu'a  des 
vitesses  inferieures  a  une  vitesse  predeterminee 
et  etait  reduite  jusqu'a  etre  inferieure  a  une  valeur 
de  vitesse  predeterminee  tres  faible  signifiant  que 
ledit  vehicule  est  presque  arrive  a  l'arret  (figure  7). 

7.  Un  systeme  de  freinage  antitrafnee  selon  la 
revendication  5,  dans  Iequel  ledit  systeme  de 
commande  (23)  comporte  un  systeme  de  genera- 
tion  d'impulsions  electriques  fonction  de  la 
vitesse  de  rotation  des  roues  du  vehicule  (212, 
214,  215,  216)  qui  engendre  des  impulsions  elec- 
triques  fonction  de  la  vitesse  de  rotation  des 
roues  du  vehicule,  la  frequence  de  ces  impulsions 
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certains  signaux  de  comptage  en  provenance 
dudit  compteur  lorsque  Ton  fournit  une  premiere 
desdites  impulsions  electriques  en  fonction  de  la 
vitesse  de  rotation  des  roues  du  vehicule,  ledit 
premier  registre  de  stockage  transferant  ensuite 
le  signal  de  comptage  qui  y  est  enregistre  vers 
ledit  second  registre  de  stockage  tout  en  recevant 
un  signal  de  comptage  suivant  en  provenance 
dudit  compteur  lorsqu'une  seconde  desdites 
impulsions  electriques  en  fonction  de  la  vitesse 
de  rotation  des  roues  du  vehicule  y  est  fournie, 
ledit  second  registre  de  stockage  transferant 
ensuite  le  signal  de  comptage  qui  y  est  enregistre 
audit  troisieme  registre  de  stockage  tout  en  rece- 
vant  le  signal  de  comptage  enregistre  dans  ledit 
premier  registre  de  stockage  lorsque  ledit  premier 
registre  de  stockage  transfere  le  signal  de  comp- 
tage  qui  y  est  enregistre  vers  ledit  second  registre 
de  stockage,  lorsque  ledit  premier  registre  de 
stockage  regoit  un  signal  de  comptage  suivant  en 
provenance  dudit  compteur,  lorsqu'une  troisieme 
desdites  impulsions  electriques  en  fonction  de  la 
vitesse  de  rotation  des  roues  du  vehicule  y  est 
fournie,  et  ainsi  de  suite,  tous  lesdits  registres  de 
stockage  etant  reenclenches  lorsqu'un  signal  de 
reenclenchement  est  fourni  audit  registre  a  deca- 
lage,  une  pluralite  de  comparateurs  (235,  236, 
237)  (troisieme,  quatrieme,  cinquieme)  cooperant 
avec  ladite  pluralite  de  registres  de  stockage  dans 
ledit  registre  a  decalage  pour  verifier  si  les 
signaux  de  comptage  emis  sequentiellement  en 
provenance  dudit  compteur  augmentent,  ladite 
pluralite  de  comparateurs  emettant  respec- 
tivement  certains  signaux  de  sortie  lorsque  les- 
dits  signaux  de  comptage  sequentiels  en  prove- 
nance  dudit  compteur  augmentent,  lesdits  cer- 
tains  signaux  de  sortie  en  provenance  de  ladite 
pluralite  de  comparateurs  etant  fournis  a  une 
porte  ET  a  trois  voies  (217)  qui  emet  un  certain 
signal  de  sortie  lorsque  tous  les  signaux  d'entree 
existent,  un  troisieme  circuit  de  bascule  (227)  qui 
est  reenclenche  par  ledit  certain  signal  de  sortie 
en  provenance  de  ladite  porte  ET  a  trois  voies 
pour  emettre  un  certain  signal  de  sortie  et  est 
reenclenche  lorsqu'un  signal  de  reenclenchement 
est  amene  a  son  entree,  un  premier  comparateur 
(222)  qui  regoit  lesdits  signaux  de  comptage  en 
provenance  dudit  compteur  et  qui  emet  certains 
signaux  de  sortie  lorsque  lesdits  signaux  de 
comptage  en  provenance  dudit  compateur  sont 
superieurs  a  une  premiere  valeur  predetermines, 
une  porte  ET  (224)  qui  regoit  un  certain  signal  de 
sortie  en  provenance  dudit  premier  circuit  de 
bascule  et  ledit  certain  signal  de  sortie  en  prove- 
nance  dudit  premier  comparateur  et  qui  emet  un 
certain  signal  de  sortie  lorsque  ces  deux  entree 
existent,  un  second  circuit  de  bascule  (231  )  qui  est 
enclenche  par  ledit  certain  signal  de  sortie  en 
provenance  de  ladite  porte  ET  (224)  pour  emettre 
un  certain  signal  de  sortie  et  est  reenclenche 
lorsqu'un  signal  de  reenclenchement  lui  est 
fourni,  un  systeme  (111)  sensible  au  fonctionne- 
ment  de  la  pedale  d'acceleration  qui  emet  un 
certain  signal  de  sortie  lorsqu'il  capte  une  pres- 
sion  sur  la  pedale  d'accelerateur  qui  provoque 

regoit  ledit  certain  signal  de  sortie  en  provenance 
dudit  second  circuit  de  bascule  et  qui  actionne 
ledit  dispositif  de  puissance  (13)  de  fagon  a 
empecher  ledit  organe  de  sortie  d'embrayage  (1  6) 
de  se  deplacer  par  rapport  audit  chassis  de  5 
vehicule,  ledit  systeme  de  commande  (23)  com- 
prenant  en  outre  un  troisieme  comparateur  (223) 
qui  regoit  lesdits  certains  signaux  de  comptage  en 
provenance  dudit  premier  compteur  et  qui  emet 
un  certain  signal  de  sortie  lorsque  lesdits  certains  to 
signaux  de  comptage  sont  inferieures  a  une 
quatrieme  valeur  predeterminee,  une  troisieme 
porte  ET  (218)  qui  regoit  ledit  certain  signal  de 
sortie  en  provenance  dudit  troisieme  compara- 
teur  et  lesdits  impulsions  electriques  fonction  de  15 
la  vitesse  de  rotation  des  roues  de  vehicule  en 
provenance  dudit  systeme  de  generation  d'impul- 
sions  electriques  en  fonction  de  la  vitesse  de 
rotation  des  roues  du  vehicule  et  qui  emet  un 
certain  signal  de  sortie  lorsque  les  deux  signaux  20 
d'entree  existent,  et  une  porte  OU  (228)  qui 
incorpore  un  certain  signal  de  sortie  en  prove- 
nance  de  ladite  troisieme  porte  ET  dans  le  reen- 
clenchement  dudit  second  compteur  et  dudit 
premier  circuit  de  bascule  en  plus  du  reenclen-  25 
chement  dudit  second  compteur  et  dudit  premier 
circuit  de  bascule  par  ledit  certain  signal  de  sortie 
en  provenance  dudit  systeme  sensible  au  fonc- 
tionnement  de  la  pedale  d'accelerateur,  de  telle 
fagon  que  iedit  second  compteur  et  ledit  premier  30 
circuit  de  bascule  soient  reenclenches  par  au 
moins  I'un  ou  I'autre  dudit  certain  signal  de  sortie 
en  provenance  de  ladite  troisieme  porte  ET  ou 
ledit  certain  signal  de  sortie  en  provenance  dudit 
systeme  sensible  au  fonctionnement  de  la  pedale  35 
d'accelerateur  (figure  5). 

8.  Un  systeme  de  freinage  antitratnee  selon  la 
revendication  7,  dans  lequel  iedit  systeme  de 
commande  (23)  comporte  un  systeme  de  genera- 
tion  d'impulsions  electriques  en  fonction  de  la  40 
vitesse  de  rotation  des  roues  du  vehicule  (212, 
214,  215,  216)  qui  engendre  des  impulsions  elec- 
triques  fonction  de  la  vitesse  de  rotation  des 
roues  du  vehicule,  la  frequence  de  ces  impulsions 
correspondant  a  la  vitesse  de  rotation  des  roues  45 
du  vehicule,  un  circuit  de  generation  de  signal 
d'impulsions  d'horloge  (220)  qui  engendre  une 
serie  d'impulsions  d'horloge,  un  compteur  (219) 
qui  est  reenclenche  par  chacune  desdites  impul- 
sions  electriques  fonction  de  la  vitesse  de  rotation  so 
des  roues  dudit  vehicule  et  qui  compte  lesdites 
impulsions  d'horloge  entre  chacun  des  deux 
instants  adjacents  de  reenclenchement  afin 
d'emettre  certains  signaux  de  comptage,  un 
registre  a  decalage  (234)  qui  regoit  certains  55 
signaux  de  comptage  en  provenance  dudit  comp- 
teur  et  desdites  impulsions  electriques  en  fonc- 
tion  de  la  vitesse  de  rotation  des  roues  du  vehi- 
cule  en  provenance  dudit  systeme  de  generation 
d'impulsions  electriques  en  fonction  de  la  vitesse  60 
de  rotation  des  roues  du  vehicule,  ledit  registre  a 
decalage  comportant  une  pluralite  de  registres  de 
stockage  tels  que  des  premier  (x),  second  (y)  et 
troisieme  (x)  registres  de  stockage,  ledit  premier 
registre  de  stockage  recevant  tout  d'abord  lesdits  65 
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impulsions  electriques  fonction  de  la  vitesse  de 
rotation  des  roues  du  vehicule  en  provenance 
dudit  systeme  de  generation  d'impulsions  electri- 
ques  fonction  de  la  vitesse  de  rotation  des  roues 
du  vehicule  et  qui  emet  un  certain  signal  de  sortie 
lorsque  ces  deux  signaux  d'entree  existent,  et  une 
porte  OU  (228)  qui  recoit  ledit  certain  signal  de 
sortie  en  provenance  de  ladite  autre  porte  ET  au 
cours  du  reenclenchement  dudit  premier  circuit 
de  bascule  en  plus  du  reenclenchement  dudit 
premier  circuit  de  bascule  par  ledit  certain  signal 
de  sortie  en  provenance  dudit  systeme  sensible 
au  fonctionnement  de  la  pedale  d'accelerateur,  de 
telle  facon  que  ledit  premier  circuit  de  bascule  soit 
reenclenche  par  au  moins  I'un  ou  I'autre  dudit 
certain  signal  de  sortie  en  provenance  dudit 
systeme  sensible  au  fonctionnement  de  la  pedale 
d'accelerateur  et  ledit  certain  signal  de  sortie  en 
provenance  de  ladite  troisieme  porte  ET  (figure  7). 

I'acceleration  dudit  vehicule,  ledit  certain  signal 
de  sortie  en  provenance  dudit  systeme  sensible 
au  fonctionnement  de  la  pedale  d'accelerateur 
etant  fourni  comme  signal  de  reenclenchement 
audit  registre  a  decalage  et  auxdits  premier  et  5 
second  circuits  a  bascule,  et  un  circuit  de  conduc- 
teur  (120)  qui  regoit  ledit  certain  signal  de  sortie 
en  provenance  dudit  second  circuit  de  bascule  et 
qui  actionne  ledit  dispositif  de  puissance  (13)  de 
facon  a  empecher  ledit  organe  de  sortie  d'em-  10 
brayage  (16)  de  se  deplacer  par  rapport  audit 
chassis  de  vehicule,  ledit  systeme  de  commande 
(23)  comportanten  outre  un  second  comparateur 
(223)  qui  regoit  lesdits  certains  signaux  de  comp- 
tage  en  provenance  dudit  compteur  et  qui  emet  is 
un  certain  signal  de  sortie  lorsque  lesdits  certains 
signaux  de  comptage  sont  inferieurs  a  une 
seconde  valeur  predetermined,  une  autre  porte 
ET  (218)  qui  regoit  ledit  certain  signal  de  sortie  en 
provenance  dudit  second  comparateur  et  lesdits  20 
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