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(54)  Liquid  pressure  source  unit  for  liquid-operated  booster. 

©  This  invention  not  only  positively  reduces  the 
vibrations  and  noises  due  to  pulsation  pressure 
generated  by  a  hydraulic  pressure  pump  10,  but 
also  effectively  prevents  the  generation  of 
foreign  sounds  possibly  occurred  when  a  li- 
quid-operated  booster  90  is  abruptly  activated. 
For  this  purposes,  a  throttle  valve  unit  80  (180, 
280)  for  greatly  reducing  the  flow  area  until  the 
pressure  differential  or  flow  rate  reaches  a  pre- 
determined  value  is  provided  between  an  ac- 
cumulator  70  for  accumulating  pressurized 
liquid  and  the  liquid-operated  booster  90  which 
utilizes  the  pressurized  liquid  as  an  operation 
source. 

Also,  in  spite  of  a  provision  of  the  throttle  r— 
valve  unit,  this  invention  can  smoothly  effect  \ 
deaeration,  etc.  For  this  purposes,  it  is  designed  \   ̂such  that  when  the  pressure  accumulated  with-  lVi 
in  the  accumulator  70  is  a  predetermined  value  [ 
or  less,  the  throttling  function  of  the  throttle  \  , valve  unit  80  (180,  280)  is  canceled. 
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This  invention  relates  to  a  liquid  pressure  source 
unit  which  is  to  be  mounted  on  a  brake  system  of  a  ve- 
hicle,  etc.,  and  particularly  to  a  liquid  pressure  source 
unit  of  the  type  which  includes  a  throttle  valve  unit  for 
damping  pulsation  pressure  and  operated  to  supply 
power  pressure  to  a  liquid-operated  booster. 

In  general,  a  liquid  pressure  source  unit  of  this 
type  comprises  a  hydraulic  pressure  pump  actuated 
by  an  external  power  and  adapted  to  draw  hydraulic 
liquid  and  discharge  the  same,  and  an  accumulator 
arranged  in  such  a  manner  as  to  accumulate  the  pres- 
surized  liquid  discharged  from  the  pump  in  a  prede- 
termined  range  of  pressure  and  supplies  such  accu- 
mulated  pressurized  liquid  to  a  liquid-operated  brake 
circuit.  In  this  liquid  pressure  source  unit,  the  pressu- 
rized  liquid  discharged  from  the  hydraulic  pressure 
pump  is  liable  to  generate  pulsation,  which  gives  rise 
to  the  problem  of  vibrations  and  noises.  This  problem 
is  more  significant  in  a  reciprocal  type  pump  for  reci- 
procating  a  plunger  using  an  eccentric  cam  than  in  a 
radial  piston  type  pump  in  which  a  piston  disposed 
within  a  rotor  is  reciprocally  moved  in  a  radial  direction 
of  the  rotor  by  rotating  the  rotor  relative  to  an  eccentric 
stator.  The  pulsation  pressure  also  affects  adversely 
to  the  accumulator  for  accumulating  the  pressurized 
liquid  discharged  from  the  pump  and  even  to  a  liquid- 
operated  booster  which  utilizes  the  pressurized  liquid 
of  the  accumulator,  thereby  reducing  their  tolerance. 
The  pulsation  is  even  further  transmitted  to  a  brake 
pedal  in  the  brake  circuit  to  adversely  affect  the  driv- 
er's  feel  of  operation  with  respect  to  the  pedal. 

In  view  of  the  above,  Japanese  Laid-Open  Utility 
Model  Application  No.  Hei  3-129785  discloses  a  tech- 
nique  for  reducing  vibrations  and  noises  due  to  pulsa- 
tion  pressure  by  providing  a  pulsation  damping  device 
which  includes  a  pressure  receiving  member  which 
under  the  influence  of  the  pressure  discharged  by  a 
reciprocal  type  pump  is  moved  toward  an  outlet  port 
of  the  pump  against  the  force  of  a  spring.  The  techni- 
que  for  providing  an  elastic  pressure  receiving  mem- 
ber  at  an  outlet  port  of  a  pump  is  also  known  from  U.S. 
Patent  No.  5,096,400.  Another  U.S.  Patent  No. 
4,988,147  discloses  a  technique  for  providing  an  ac- 
cumulation  chamber  and  a  fixed  throttle  having  a  con- 
stant  throttling  function  at  an  outlet  port  of  a  pump. 
The  diameter  of  the  fixed  throttle  is,  for  example,  1 
mm  or  less.  Taking  the  load  of  the  pump  into  consid- 
eration,  the  diameter  of  the  fixed  throttle  is  0.1  mm  or- 
der  (normally  0.5  mm,  for  example).  Incidentally,  the 
liquid-operated  booster  itself  is  well  known  from,  for 
example,  U.S.  Patent  No.  5,168,791  and  some  oth- 
ers.  Those  techniques  for  reducing  such  pulsation 
pressure  are  good  enough  for  reducing  vibrations  and 
noises  of  the  system  including  the  hydraulic  pressure 
pump,  the  accumulator,  and  the  liquid-operated  boos- 
ter,  and  are  also  effective  in  enhancing  the  tolerance 
of  the  devices. 

However,  a  new  problem  of  a  foreign  sound  has 

been  closed  up  at  a  stage  where  the  pulsation  pres- 
sure  has  been  reduced.  This  foreign  sound  is  liable  to 
occurtothe  inside  of  the  liquid-operated  booster,  par- 
ticularly  at  the  time  the  liquid-operated  booster  is 

5  abruptly  actuated  (for  example,  at  the  time  the  brake 
pedal  is  abruptly  actuated).  Incidentally,  it  is  consid- 
ered  that  this  foreign  sound  is  generated  by  the  pres- 
surized  liquid  which  flows,  all  on  a  sudden,  into  a  ser- 
vo  chamber  of  the  liquid-operated  booster  causing 

10  the  flow  rate  at  the  valve  portion  to  become  extremely 
fast.  This  foreign  sound,  different  from  the  above- 
mentioned  large  vibrations  and  noises,  seems  to  draw 
the  driver's  keen  attention.  That  is,  this  foreign  sound 
is  a  big  problem  for  the  driver,  etc.  and  needs  to  be 

15  solved  separately  from  the  noises  and  vibrations  due 
to  the  pressurized  liquid.  This  foreign  sound  occurs 
not  only  in  the  reciprocal  type  pump  but  also  in  the  ra- 
dial  piston  type  pump  which  generates  less  vibrations 
and  noises. 

20  It  is  an  object  of  the  present  invention  to  provide 
a  technique  capable  of  effectively  preventing  a  gen- 
eration  of  a  foreign  sound  which  cannot  be  solved  by 
the  conventional  techniques  for  reducing  the  pulsa- 
tion  pressure,  particularly,  the  foreign  sound  which 

25  will  be  generated  when  a  liquid-operated  booster  is 
abruptly  actuated. 

In  order  to  achieve  this  object,  according  to  the 
present  invention,  there  is  provided  a  throttle  valve 
unit  capable  of  greatly  reducing  the  flow  area  until  a 

30  pressure  differential  or  flow  rate  reaches  a  predeter- 
mined  value,  between  an  accumulator  adapted  to  ac- 
cumulate  pressurized  liquid  and  a  liquid-operated 
booster  which  utilizes  the  pressurized  liquid  as  an  op- 
eration  source. 

35  This  throttle  valve  unit  functions  as  such  that 
when  the  liquid-operated  booster  is  abruptly  actuat- 
ed,  the  flow  of  the  pressurized  liquid  from  the  accu- 
mulator  toward  the  liquid-operated  booster  is  slightly 
delayed,  so  that  the  flow  rate  at  the  valve  portion  of 

40  the  booster  will  be  restrained.  As  a  result,  a  foreign 
sound,  which  would  otherwise  be  generated  by  a 
large  flow  rate,  is  not  generated. 

Another  object  of  the  present  invention  is  to  pro- 
vide  a  technique  capable  of  smoothly  performing  a 

45  deaerating  operation,  etc.  in  spite  of  a  provision  of  a 
throttle  valve  unit  for  damping  the  pulsation  pressure. 

In  order  to  achieve  this  object,  according  to  the 
present  invention,  there  is  employed  a  cancellation 
means  for  cancelling  a  throttling  function  of  thethrot- 

50  tie  valve  unit  when  the  pressurized  liquid  accumulat- 
ed  within  the  accumulator  drops  to  a  level  equal  to  or 
lower  than  the  lowest  pressure  of  the  predetermined 
range  of  pressure. 

As  the  cancellation  means,  there  is  a  method  for 
55  forming  a  first  state  for  forming  a  throttle  and  a  sec- 

ond  state  for  forming  no  throttle  by  providing  a  piston, 
which  receives  pressure  from  the  accumulator,  to  the 
throttle  valve  unit  itself  and  utilizing  the  movements  or 
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strokes  of  the  piston,  ora  method  (i.e.,  gas  containing 
type)  in  which  the  accumulator  itself  is  divided,  by  a 
piston,  into  an  accumulation  chamber  and  a  pre-load 
chamber  and  the  above-mentioned  two  states  are  re- 
alized  by  utilizing  the  movements  or  strokes  of  the 
piston  within  the  accumulator. 

When  the  deaerating  ordeoiling  operation  is  per- 
formed,  the  throttle  valve  unit  forms  a  state  (cancel- 
lation  state)  where  the  throttle  value  unit  does  not 
form  a  throttle  because  no  pressurized  liquid  is  accu- 
mulated  in  the  accumulator,  and  therefore,  the  throt- 
tle  valve  does  not  effect  adversely  to  the  deaerating 
or  deoiling  operation. 
The  invention  will  now  be  described  with  reference  to 
the  accompanying  drawings,  in  which 

Fig.  1  is  a  sectional  view  showing  an  overall  im- 
age  of  a  first  embodiment  of  a  liquid  pressure 
source  unit  according  to  the  present  invention; 
Fig.  2  is  a  sectional  view  showing  one  example  of 
a  throttle  valve  unit  of  Fig.  1  ; 
Fig.  3  is  a  sectional  view  showing  another  exam- 
ple  of  a  throttle  valve  unit  of  Fig.  1  ; 
Fig.  4  is  a  sectional  view,  similar  to  Fig.  1  ,  show- 
ing  a  second  embodiment  of  a  liquid  pressure 
source  unit  according  to  the  present  invention; 
Fig.  5  is  a  sectional  view  of  a  first  throttle  valve 
unit  portion  of  Fig.  4  but  now  in  a  different  oper- 
ating  position; 
Fig.  6  is  a  sectional  view  taken  on  line  6-6'  of  Fig. 
4,  when  viewed  in  a  direction  as  shown  by  arrows; 
Fig.  7  is  a  sectional  view  showing  a  second  exam- 
ple  of  a  throttle  valve  unit  portion; 
Fig.  8  is  a  sectional  view  showing  a  third  example 
of  a  throttle  valve  unit  portion; 
Fig.  9  is  a  sectional  view  of  the  example  of  Fig.  8 
but  now  in  a  different  operating  position; 
Fig.  1  0  is  a  sectional  view  showing  a  fourth  exam- 
ple  of  a  throttle  valve  unit  portion;  and 
Fig.  11  is  a  sectional  view  of  the  example  of  Fig. 
10,  but  now  in  a  different  operating  position. 
Fig.  1  is  a  sectional  view  of  an  overall  construc- 

tion  of  a  pressure  source  unit  of  the  present  invention, 
showing  various  component  parts  of  a  radial  piston 
type  pump  adjacent  to  a  motor,  and  an  accumulator 
integral  with  the  pump.  An  important  portion  of  the 
pump  10  is  presentwithin  a  recess  14  of  a  housing  11. 
An  electric  drive  motor  12  acting  as  a  power  source 
is  situated  at  a  side  portion  of  the  housing  11  with  a 
closure  member  20  disposed  therebetween.  In  view 
of  a  relation  with  the  housing  11  ,  the  closure  member 
20  has  such  a  function  as  to  close  an  open  end  of  the 
recess  14.  On  the  other  hand,  in  view  of  a  relation 
with  the  electric  drive  motor  12,  the  member  20  has 
such  a  function  as  to  retain  an  oil  seal  ring  13  which 
is  mounted  around  a  drive  shaft  121  in  order  to  seal 
the  peripheral  area  of  the  drive  shaft.  In  order  to  ach- 
ieve  a  light-weight,  the  housing  11  is  made  of  alumi- 
num  or  aluminum-contained  alloy. 

The  recess  14  of  the  housing  11  is  a  stepped-bo- 
re  having  five  steps.  Afirst  bore  14a  on  the  open  end 
side  has  a  largest  diameter,  and  a  second  bore  14b, 
a  third  bore  14c,  a  fourth  bore  14d  and  a  fifth  bore 

5  14e  are  steppingly  reduced  in  diameter  in  this  order. 
A  central  shaft  30  is  fixedly  supported  within  the  fifth 
bore  14e  of  the  recess  14.  One  end  of  the  central 
shaft  30  is  disposed  within  the  fifth  bore  14e,  while 
the  other  end  thereof  extends  so  far  as  to  the  first 

10  bore  14a  side.  A  rotor  40  is  supported  by  that  portion 
of  the  central  shaft  30  projecting  from  the  fifth  bore 
14e. 

The  rotor  40  is  connected  to  the  drive  shaft  121 
of  the  electric  drive  motor  12  through  an  elastic  cou- 

15  pling  42.  Thus,  the  rotor  20  rotates  about  the  central 
shaft  30  in  accordance  with  the  rotation  of  the  drive 
shaft  121.  The  rotor  40  has  cylinder  bores  44a  and 
44b  extending  radially  in  such  a  manner  as  to  cross 
an  axis  thereof.  Ball  pistons  50  and  52  are  provided 

20  respectively  to  the  interiors  of  the  cylinder  bores  44a 
and  44b.  The  ball  pistons  50  and  52  include  balls  50a 
and  52a,  and  piston  members  50b  and  52b  of  two-pie- 
ce  structure,  respectively.  The  balls  50a  and  52a  dis- 
posed  at  an  outer  side  are  in  contact  with  an  inner  per- 

25  iphery  of  a  guide  ring  60  surrounding  the  rotor  40.  The 
guide  ring  60,  together  with  a  roller  62  on  the  outer 
periphery  of  the  guide  ring  60  and  a  housing  portion 
111  forming  the  second  bore  14b  of  the  recess  14, 
constitutes  a  bearing.  Here,  the  housing  portion  111 

30  functioning  as  a  stator  is  in  eccentric  relation  to  the 
central  shaft  30.  Thus,  the  guide  ring  60  is  also  in  ec- 
centric  relation  to  the  central  shaft  30  and  causes  the 
ball  pistons  50  and  52  to  reciprocate  radially  in  accor- 
dance  with  the  rotation  of  the  rotor  40.  The  two  ball 

35  pistons  50  and  52  are  spaced  1  80  from  each  other  in 
the  circumferential  direction  of  the  rotor  40.  One  of 
the  ball  pistons  50  is  in  a  radially  inwardly  com- 
pressed  position  (position  where  a  compressing 
stroke  is  now  finished),  while  the  other  ball  piston  52 

40  is  in  a  radially  outwardly  expanded  position  (position 
where  the  compressing  stroke  is  to  start).  In  these  re- 
spective  positions,  the  inner  sides  of  the  ball  pistons 
50  and  52  are  in  communication  respectively  with  first 
and  second  passages  31  and  32  provided  to  the  cen- 

45  tral  shaft  30. 
In  the  pump  10,  a  route  from  the  inlet  side  to  the 

outlet  side  will  be  reviewed  here.  An  inlet  port,  not 
shown,  is  provided  to  the  housing  11  in  such  a  manner 
as  to  communicate  with  the  interior  of  the  first  bore 

so  14a  of  the  recess  14.  The  liquid  entered  into  the  first 
bore  14a  through  the  inlet  port  flows  into  the  first  pas- 
sage  31  formed  within  the  central  shaft  20  via  a  re- 
cess  22  formed  in  an  end  face  of  the  closure  member 
20.  The  liquid  flowed  into  the  first  passage  31  is  com- 

55  pressed  by  pumping  actions  of  the  respective  ball  pis- 
tons  50  and  52.  The  compressed  fluid  passes  through 
the  second  passage  32,  a  check  valve  55  at  one  end 
of  the  central  shaft  30,  a  passage  57  within  the  hous- 
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ing  11,  and  the  interior  of  a  tubular  member  64,  and 
then  finally  reaches  an  accumulator  70. 

As  for  the  type  of  the  accumulator  for  accumulat- 
ing  the  pressurized  liquid  discharged  by  the  pump  10, 
it  is  preferable  to  use  a  bladder  type  or  a  piston  type 
which  is  suitable  for  making  a  small  size.  Here,  the 
piston  type  accumulator  70  is  employed  and  integrally 
formed  with  the  housing  11  of  the  pump  10.  The  pis- 
ton  type  accumulator  70  is  designed  such  that  the  in- 
side  of  a  cylindrical  casing  71  is  divided  into  two 
chambers  73a  and  73b  by  a  piston  72,  one  of  the 
chambers  73a  being  served  as  a  gas  chamber  and 
the  other  chamber  73b,  as  an  accumulation  chamber. 
The  accumulator  70  is  provided  with  a  mounting  tub- 
ular  portion  71  p  at  the  center  of  a  bottom  part  of  the 
casing71,and  connected  to  the  housing  11  side  using 
a  screw  on  the  outer  periphery  of  the  tubular  portion 
71  p.  Therefore,  an  inlet  and  an  outlet  with  respect  to 
the  accumulator  70  are  provided  to  the  interior  of  the 
same  tubular  portion  71  p.  For  this  purpose,  a  tubular 
member  64  having  a  slightly  reduced  diameter  is  pro- 
vided  to  the  inside  of  the  tubular  portion  71  p,  so  that 
a  space  64i  at  the  inner  periphery  of  the  tubular  mem- 
ber  64  may  be  defined  as  an  inlet  passage  with  re- 
spect  to  the  accumulator  70  and  a  space  64o  at  the 
outer  periphery  of  the  tubular  member  64  may  be  de- 
fined  as  an  outlet  passage.  If  the  inlet  passage  64  i 
and  the  output  passage  64o  with  respect  to  the  accu- 
mulation  chamber  73b  of  the  accumulator  73  are  div- 
ided  in  this  way,  the  pressurized  liquid  discharged 
from  the  pump  10  can  be  positively  moved  to  the  liq- 
uid-operated  booster  90  side  via  the  accumulation 
chamber  73b  of  the  accumulator  70,  thereby  enabling 
for  the  accumulator  70  to  more  effectively  exhibit  a 
buffer  function.  The  tubular  member  64  is  positioned 
within  the  tubular  portion  71  p  by  a  weak  spring  65  re- 
tained  by  a  flange  portion  64e,  acting  as  a  spring  re- 
tainer,  at  one  end  of  the  tubular  member  64. 

In  the  illustrated  liquid  pressure  source  unit  in- 
cluding  the  pump  10,  the  accumulator  70,  and  the  liq- 
uid-operated  booster  90,  the  tubular  member  64  is 
disposed  at  the  inlet/outlet  portion  of  the  accumulator 
70.  Owing  to  this  arrangement,  the  accumulator  70 
exhibits  an  effective  buffer  function  and  the  pulsation 
in  the  discharge  pressure  from  the  pump  10  side  is 
greatly  damped.  Therefore,  the  pulsation  damping 
device  (if  this  should  be  applied  to  the  illustrated  one, 
it  could  be  provided  to  the  casing  portion  of  a  check 
valve  55)  disclosed  in  the  above-mentioned  Japa- 
nese  Laid  Open  Utility  Model  Application  No.  Hei  3- 
1  29785,  is  not  always  necessary.  However,  by  such 
pulsation  damping  device  and  accumulator  70,  the 
pulsation  of  high  frequency  (particularly,  pulsation 
having  a  component  of  frequency  of  about  several 
kHz)  is  not  damped  to  the  extent  able  to  receive  full 
satisfaction.  There  is  a  possibility  that  the  remaining 
pulsation  causes  a  piping  95  (for  example,  a  tube,  a 
high  pressure  hose,  or  the  like)  for  connecting  the  ac- 

cumulator  70  side  and  the  liquid-operated  booster  90 
to  be  vibrated,  and  the  vibrations  are  transmitted  to  a 
brake  pedal  through  the  liquid-operated  booster  90. 

Taking  the  remaining  pulsation  into  considera- 
5  tion,  in  the  illustrated  example,  a  throttle  valve  unit  80 

is  disposed  between  the  outlet  of  the  accumulator  70 
and  a  coupling  97  for  the  piping  95.  It  is  not  preferable 
to  provide  the  throttle  valve  unit  80  having  a  severe 
throttling  function  between  the  pump  10  and  the  ae- 

ro  cumulator  70  because  loads  applied  to  the  pump  10 
is  increased. 

Next,  the  throttle  valve  unit  80  will  be  described 
with  reference  to  Fig.  2. 

The  coupling  97  for  the  piping  95  is  threadedly 
15  engaged  with  the  connection  area  11c  on  the  housing 

11  side  and  retains  a  seal  ring  98.  A  piston  case  81  is 
disposed  within  the  connection  area  11c  on  the  inner 
side  of  the  foremost  end  of  the  coupling  97.  A  gener- 
ally  glass-shaped  piston  82  is  disposed  within  the  pis- 

20  ton  case  81.  Under  the  influence  of  the  force  of  the 
spring  83,  the  piston  82,  this  being  a  movable  mem- 
ber,  is  normally  brought  into  abutment  with  a  bottom 
portion  of  the  piston  case  81  at  its  head  portion  where 
a  notched  passage  84  is  present.  The  force  of  the 

25  spring  83  is  set  higher  than  the  pulsation  pressure. 
For  example,  if  the  pulsation  pressure  is  0.45  kg/cm2, 
a  valve  opening  pressure  (i.e.,  pressure  for  canceling 
the  throttling  function)  is  set  generally  equal  to  or 
more  than  that.  However,  the  larger  the  valve  open- 

30  ing  pressure  is  set,  the  more  the  actuation  of  the  liq- 
uid-operated  booster  90  is  delayed.  Therefore,  it  is 
preferable  that  the  valve  opening  pressure  of  the 
throttle  valve  unit  80  is  set  slightly  higher  than  the  pul- 
sation  pressure.  On  the  other  hand,  the  pulsation 

35  pressure  attributable  to  the  operation  of  the  pump  10 
is  in  a  corresponding  relation  with  the  change  in 
quantity  of  the  liquid  (or  flow  rate)  discharged  from 
the  pump  10.  Therefore,  in  other  words,  the  throttling 
function  of  the  throttle  valve  unit  80  may  be  canceled 

40  when  more  liquid  than  that  discharged  by  a  single 
stroke  of  the  pump  10  flows  to  the  liquid-operated 
booster  90  side.  A  resin  plate  85  with  a  slit  85s  func- 
tions  as  a  spring  retainer  for  retaining  one  end  of  the 
spring  83  and  also  as  a  cushion  member  for  the  piston 

45  82. 
When  the  liquid-operated  booster  90  adjacent  to 

the  piping  95  is  abruptly  actuated  or  the  like,  the 
throttle  valve  80  thus  constructed  is  in  a  position  of 
Fig.  2  and  effects  the  prescribed  throttling  function 

so  until  the  pressure  differential  or  flow  rate  between  the 
accumulator  70  side  and  the  liquid-operated  booster 
90  reaches  a  predetermined  value.  More  specifically, 
the  pressurized  liquid  within  the  accumulation  cham- 
ber  73b  of  the  accumulator  70  reaches  the  inside  of 

55  the  piston  case  81  via  the  outlet  passage  64o  at  the 
outer  periphery  of  the  tubular  member  64,  a  through- 
hole  11t  formed  in  the  housing  11,  and  then  via  a 
through-hole  81  1  formed  in  the  bottom  portion  of  the 

4 
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piston  case  81  .  However,  the  piston  82  blocks  a  com- 
munication  hole  81  Ot  at  one  side  of  the  piston  case 
81  .  Because  of  this,  it  is  the  only  permissible  way  for 
the  pressurized  liquid  to  pass  a  tiny  gap  88  formed  be- 
tween  an  outer  periphery  of  the  piston  82  and  an  inner 
periphery  of  the  piston  case  81  in  order  to  flow  toward 
the  piping  95  side.  This  tiny  gap  88  has  a  throttling 
function  equivalent  to  a  tiny  hole  or  aperture  having  a 
diameter  of  0.01  mm  order  (for  example,  a  tiny  hole  or 
aperture  having  a  diameter  of  approximately  0.05 
mm).  However,  when  the  pressure  differential  or  flow 
rate  reaches  a  predetermined  value,  the  piston  82 
moves  toward  the  resin  plate  85  side  to  open  the  com- 
munication  hole  81  Ot.  The  communication  hole  81  Ot 
communicates  the  interior  of  the  piston  case  81  with 
a  sufficiently  large  passage  formed  between  the  out- 
er  periphery  of  the  piston  case  81  and  the  inner  per- 
iphery  of  the  coupling  97.  In  this  way,  when  the  liquid- 
operated  booster  90  is  abruptly  activated,  the  throttle 
valve  unit  80  slightly  delays  the  flow  of  the  pressu- 
rized  liquid  from  the  accumulator  70  to  the  liquid-op- 
erated  booster  90  by  t  he  t  h  rottl  i  ng  fu  notion  for  t  he  first 
increment  of  time,  and  restrains  the  flow  rate  at  the 
valve  portion  of  the  booster  90.  Moreover,  this  throt- 
tling  function,  which  is  exhibited  by  the  throttle  valve 
unit  80,  is  also  very  effective  for  preventing  the  re- 
maining  pulsation. 

Fig.  3  shows  another  example  of  a  throttle  valve 
unit  800  having  a  tiny  hole  or  aperture  of  a  diameter 
of  approximately  0.05  mm  as  a  throttle.  In  the  throttle 
valve  unit  800  shown  in  Fig.  3,  a  tiny  hole  or  aperture 
880  formed  in  the  piston  82  is  employed  as  a  throttle, 
and  a  ring  member  850  with  a  slit  850s,  which  is 
formed  of  a  rubber  851  and  a  metal  piece  852  inte- 
grally  molded,  is  employed  as  a  spring  retainer  for  re- 
taining  one  end  of  the  spring  83.  All  the  remaining 
construction  of  the  throttle  valve  unit  800  is  the  same 
as  that  of  Fig.  2,  and  therefore  the  operation  thereof 
is  likewise  the  same. 

As  in  the  illustrated  embodiment,  if  the  accumu- 
lator  70  is  formed  integrally  with  the  housing  11  and 
the  throttle  valve  80  (800)  is  mounted  at  the  coupling 
97  portion,  the  system  can  be  made  simple  in  struc- 
ture  and  the  piping  95  can  effectively  be  prevented 
from  being  vibrated  by  pulsation  pressure. 

Fig.  4,  like  Fig.  1  ,  depicts  the  overall  construction 
of  the  liquid  pressure  source  unit,  showing  the  posi- 
tional  relationship  among  its  component  parts.  Since 
many  parts  of  the  second  embodiment  shown  in  Fig. 
4  are  identical  with  those  of  Fig.  1  ,  the  identical  parts 
are  denoted  by  identical  reference  numerals,  respec- 
tively,  and  description  thereof  is  omitted. 

As  will  be  apparent  from  the  description  to  follow, 
in  this  second  embodiment,  there  is  employed  a  can- 
cellation  means  for  canceling  the  throttling  function  of 
a  throttle  valve  unit  180  (280)  when  the  pressure  ac- 
cumulated  within  the  accumulator  70  is  equal  to  or  be- 
low  a  predetermined  value.  Consequently,  in  the  sec- 

ond  embodiment,  the  throttle  valve  unit  and  the  can- 
cellation  means  related  thereto  are  different  from 
those  of  the  first  embodiment.  Therefore,  these  dif- 
ferent  portions  will  be  described  in  greater  detail. 

5 
[FIRST  EXAMPLE  OF  THE  THROTTLE  VALVE 
UNIT  PORTION] 

With  reference  to  Fig.  5  showing  an  operating 
10  state,  as  well  as  Fig.  4  showing  the  overall  construc- 

tion  of  the  throttle  valve  unit,  a  first  example  of  the 
throttle  valve  unit  180  will  be  described.  The  coupling 
97  for  the  piping  95  is  threadedly  engaged  with  the 
connection  area  Hcofthe  housing  11  side.  Astepped 

15  piston  181  is  disposed  within  the  connection  area  11c 
on  the  inner  side  of  the  foremost  end  of  the  coupling 
97.  The  first  piston  181  has  an  enlarged  diameter  por- 
tion  181a  and  a  reduced  diameter  portion  181b.  Seal 
rings  182a  and  182b  are  retained  respectively  on  the 

20  outer  periphery  of  the  enlarged  and  reduced  diameter 
portions  181a  and  181b.  The  enlarged  diameter  por- 
tion  181a  is  fitted  into  an  internal  bore  of  the  connec- 
tion  area  11c,  while  the  reduced  diameter  portion 
181b  is  fitted  to  an  inner  periphery  of  the  coupling  97. 

25  When  the  pressure  is  not  accumulated  within  the  ac- 
cumulator  70  and  therefore  the  throttle  valve  unit  180 
is  in  a  non-operating  condition,  one  end  of  the  large 
diameter  portion  181  a  of  the  first  piston  181  is  in  abut- 
ment  with  the  bottom  portion  of  the  connection  area 

30  Hcunderthe  influence  ofthe  force  of  the  spring  183 
(Fig.  4).  As  the  pressure  is  increasingly  accumulated 
within  the  accumulator  70,  the  first  piston  180  can 
move  toward  the  piping  95  side  because  force  gener- 
ated  owing  to  difference  in  pressure  receiving  area 

35  between  the  enlarged  diameter  portion  181a  and  the 
reduced  diameter  portion  181b  overcomes  the  force 
ofthe  spring  183  (Fig.  5). 

An  axially  extending  groove  184  is  formed  in  the 
inner  periphery  ofthe  first  piston  181,  and  a  second 

40  piston  185  is  disposed  within  a  bore  defined  by  the  in- 
ner  periphery  where  the  groove  184  is  formed  (also 
see  Fig.  6).  The  second  piston  185  is  urged  against 
the  bottom  portion  ofthe  connection  area  He  by  an- 
other  spring  187  which  serves  a  resin  plate  186  as  a 

45  spring  retainerfor  retaining  one  end  of  the  spring  187 
as  in  the  case  with  the  above-mentioned  spring  183, 
such  that  a  head  portion  185h  having  a  reduced  di- 
ameter  is  in  abutment  with  the  bottom  portion  ofthe 
connection  area  11c.  As  a  consequence,  the  first  and 

so  second  pistons  181  and  185  are,  in  mutual  cooper- 
ation,  capable  of  forming  a  first  state  where  a  throttle 
between  the  two  pistons  181  and  185  is  canceled  as 
shown  in  Fig.  4,  and  a  second  state  where  a  throttle 
S  is  formed  between  the  two  pistons  181  and  185  as 

55  shown  in  Fig.  5.  For  example,  there  can  be  realized 
the  states  in  that  the  throttle  is  canceled  by  sealingly 
contained  gas  pressure  of  40  kgf/cm2  for  pre-load, 
and  the  throttle  S  is  effectively  maintained  by  gas 

5 
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pressure  higher  than  that.  Since  the  throttle  is  can- 
celed  when  the  aforementioned  deaeration  or  deoil 
operation  is  to  be  operated,  these  operations  can  be 
effected  without  any  adverse  affection  from  the  throt- 
tling  function.  On  the  other  hand,  when  pressure  is  in- 
creasingly  accumulated  within  the  accumulator  70 
thereafter,  the  throttle  S  becomes  effective,  and  the 
effective  throttling  function  is  maintained  until  the 
pressure  differential  or  flow  rate  between  the  accu- 
mulator  70  side  and  the  liquid-operated  booster  90 
side  reaches  a  predetermined  value.  This  is  effective 
for  reducing  the  afore-mentioned  foreign  sound  and 
pulsation. 

As  shown  in  Fig.  7,  in  this  second  example,  there 
are  employed,  in  parallel  relation  to  a  throttle  valve 
unit  280,  a  communication  passage  (bypass  pas- 
sage)  500  for  use  of  a  bypass  having  a  larger  flow 
area  than  a  throttle  passage  ofthe  throttle  valve  unit 
280,  and  an  opening/closing  piston  600  for  opening 
and  closing  the  bypass  passage  500.  In  the  throttle 
valve  unit  280,  a  coupling  297  for  the  piping  95  is 
threadedly  engaged  with  the  connection  area  11c  of 
the  housing  11  side  and  retains  a  seal  ring  298.  Within 
the  connection  area  11c,  a  piston  case  281  is  dis- 
posed  at  an  inner  side  of  a  foremost  end  of  the  cou- 
pling  297.  A  movable  glass-like  piston  285  is  disposed 
within  the  piston  case  281.  Under  the  influence  ofthe 
force  of  a  spring  287,  the  movable  piston  285  is  nor- 
mally  brought  into  abutment  with  a  bottom  portion  of 
the  piston  case  281  at  its  head  portion  where  a  notch- 
ed  passage  284  is  present.  The  force  of  the  spring 
287  is  set  higher  than  the  pulsation  pressure.  A  resin 
plate  286  with  a  slit  286s  functions  as  a  spring  retainer 
for  retaining  one  end  ofthe  spring  287  and  also  as  a 
cushion  member  for  the  piston  285. 

In  the  throttle  valve  unit  280  thus  constructed,  a 
tiny  gap  formed  between  the  outer  periphery  of  the 
piston  285  and  the  inner  periphery  ofthe  piston  case 
281  forms  a  throttle  S.  Aside  from  a  passage  formed 
by  this  throttle  S,  the  bypass  passage  500  communi- 
cates  an  inlet  side  of  the  throttle  valve  unit  280  with 
an  outlet  side  thereof  (i.e.,  the  accumulator  70  side 
with  the  coupling  297  side).  The  bypass  passage  500 
includes,  in  addition  to  a  T-shaped  passage  501 
formed  within  the  opening/closing  piston  600,  a  slant 
passage  502  for  communicating  one  side  where  the 
opening/closing  piston  600  is  present  with  another 
side  where  the  throttle  valve  unit  280  is  present,  and 
a  through-hole  503  formed  in  the  coupling  297.  Under 
the  influence  ofthe  force  ofthe  spring  607,  the  open- 
ing/closing  piston  600  ensures  or  permits  a  commu- 
nication  between  the  T-shaped  passage  501  and  the 
slant  passage  502  until  the  pressure  value  accumu- 
lated  within  the  accumulator  70  reaches  a  pre-load 
value.  However,  when  a  larger  pressure  than  the  pre- 
load  value  is  accumulated  within  the  accumulator  70, 
the  force  generated  by  the  pressurized  liquid  owing  to 
the  pressure  accumulated  within  the  accumulator  70 

overcomes  the  force  ofthe  spring  607.  As  a  result,  the 
opening/closing  piston  600  is  moved  to  cut  off  the 
communication  between  the  T-shaped  passage  501 
and  the  slant  passage  502.  As  a  consequence,  the 

5  throttling  function  owing  to  the  throttle  S  becomes  in- 
effective  until  a  predetermined  pressure  is  accumu- 
lated  within  the  accumulator  70.  By  virtue  of  this  ar- 
rangement,  a  smooth  operation  of  the  afore- 
mentioned  deaeration  or  deoil  is  ensured. 

10  As  shown  in  Figs.  8  and  9,  in  this  third  example, 
a  means  for  opening  and  closing  a  bypass  passage 
3500  has  a  different  construction  from  that  ofthe  sec- 
ond  example  while  the  same  throttle  valve  unit  as  that 
ofthe  second  example  is  used.  More  specifically,  a 

15  spring-loaded  sleeve-shaped  member  3600  is  dis- 
posed  at  a  lower  end  portion  of  a  tubular  member  364 
which  is  disposed  at  the  inlet/outlet  portion  ofthe  ac- 
cumulator  70.  Under  the  effect  of  the  spring  4607,  the 
sleeve-like  member  3600  is  moved  in  unison  with  the 

20  tubular  member  364.  Also,  under  the  effect  of  the 
same  spring  3607,  the  tubular  member  364  is  moved 
in  unison  with  the  piston  72  ofthe  accumulator  70.  As 
a  result,  the  sleeve-like  member  3600  moves  in  ac- 
cordance  with  the  movement  of  the  piston  72  of  the 

25  accumulator  70.  The  sleeve-like  member  3600  has  a 
communication  hole  3605  for  communicating  the  in- 
side  with  the  outside.  By  way  of  this  communication 
hole  3605  as  well  as  the  bypass  passage  3500,  the 
inlet  side  of  the  throttle  valve  unit  280  can  communi- 

30  catewiththeoutletsidethereof.  However,  when  pres- 
sure  is  increasingly  accumulated  within  the  accumu- 
lator  70  and  the  piston  72  is  moved,  the  sleeve-like 
member  3600  cuts  off  the  communication  between 
the  communication  hole  3605  and  the  bypass  pas- 

35  sage  3500  in  response  to  the  movement  ofthe  piston 
72.  In  this  third  example,  owing  to  a  provision  ofthe 
sleeve-like  member  3600  and  the  spring  3607,  in  or- 
der  to  ensure  the  inlet  and  outlet  of  the  pressurized 
liquid  to  and  from  the  accumulator  70,  a  notch  372a 

40  is  formed  in  that  surface  of  the  piston  72  where  the 
tubular  member  364  contacts. 

As  shown  in  Figs.  10  and  11,  in  this  fourth  exam- 
ple,  a  means  for  opening  and  closing  a  bypass  pas- 
sage  4500  has  a  different  construction  from  those  of 

45  the  second  and  third  examples  while  the  same  throt- 
tle  valve  unit  as  those  ofthe  second  and  third  exam- 
ples  are  used.  The  opening/closing  means  of  the 
fourth  example  is  the  same  as  the  third  example  in 
the  respect  that  it  is  operated  in  accordance  with  the 

so  stroke  of  the  piston  72  of  the  accumulator  70.  In  this 
fourth  example,  the  bypass  passage  4500  is  dis- 
posed  at  the  inside  of  the  throttle  valve  unit  280,  and 
a  bypass  rod  400  is  disposed  at  a  head  portion  ofthe 
throttle  valve  unit  280.  In  the  bypass  rod  400,  a  com- 

55  munication  hole  405  portion  formed  therein  consti- 
tutes  a  part  ofthe  bypass  passage  4500,  and  the  by- 
pass  passage  4500  is  opened  and  closed  by  the 
movement  of  bypass  rod  400  itself.  A  sleeve-like 

6 
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member  4600  is  provided  at  a  lower  end  ofthe  tubular 
member  364  at  the  inlet/outlet  portion  ofthe  accumu- 
lator  70.  The  sleeve-like  member  4600  is  moved  in 
unison  with  the  tubular  member  364  under  the  effect 
of  a  spring  3607  loaded  in  the  member  4600.  Also,  the 
sleeve-like  member  4600  is  moved  in  accordance 
with  the  stroke  ofthe  piston  72  ofthe  accumulator  70. 
This  sleeve-like  member  4600  functions  as  a  cam  rel- 
ative  to  the  bypass  passage  400.  When  the  pressure 
is  not  accumulated  within  the  accumulator  70,  the 
sleeve-like  member  4600  and  the  bypass  rod  400  are 
in  positions  shown  in  Fig.  1  0,  respectively.  As  a  result, 
the  communication  hole  405  and  the  bypass  passage 
4500  are  open.  Therefore,  the  throttling  function  ow- 
ing  to  the  throttle  S  ofthe  throttle  valve  unit  280  is  not 
effective.  However,  when  pressure  is  increasingly  ac- 
cumulated  within  the  accumulator  70  and  the  pres- 
sure  value  accumulated  reaches  a  pre-load  value,  or 
a  predetermined  value  exceeding  an  alarm  pressure 
which  exceeds  the  pre-load  value  [the  predetermined 
value  exists  somewhere  between  the  alarm  pressure 
(for  example,  65  kgf/cm2)  of  the  accumulator  70  and 
the  lower  limit  pressure  (for  example,  90  kgf/cm2)], 
the  bypass  rod  400  is  moved  in  accordance  with  the 
stroke  of  the  piston  72  to  close  the  communication 
hole  405  and  also  to  close  the  bypass  passage  4500 
as  shown  in  Fig.  11.  As  a  result,  the  throttle  S  be- 
comes  effective  and  the  throttle  valve  unit  280  exhib- 
its  its  function  for  reducing  the  pulsation,  etc.  In  order 
for  the  bypass  rod  400  not  to  be  drawn  toward  the 
throttle  valve  unit  280  side  during  a  vacuum  bleeding 
operation,  a  sliding  resistance  ofthe  bypass  rod  400 
is  preferably  set  somewhat  large  relative  to  the  piston 
285  within  the  throttle  valve  unit  280. 

Claims 

1.  In  a  liquid  pressure  source  unit  for  a  liquid-oper- 
ated  booster(90)  comprising  a  hydraulic  pressure 
pump  (10)  actuated  by  an  external  power  and 
adapted  to  draw  hydraulic  liquid  and  discharge 
pressurized  liquid,  and  an  accumulator  (70)  for 
accumulating  the  pressurized  liquid  discharged 
from  said  hydraulic  pressure  pump  (10),  the  pres- 
surized  liquid  accumulated  in  said  accumulator 
(70)  being  supplied  to  said  liquid-operated  boos- 
ter  (90),  the  improvement  comprising  a  throttle 
valve  unit  (80,800,  180,  280)  provided  between 
said  accumulator  (70)  and  said  liquid-operated 
booster  (90)  and  adapted  to  greatly  reduce  a  flow 
area  until  a  pressure  differential  or  a  flow  rate 
reaches  a  predetermined  value. 

2.  A  liquid  pressure  source  unit  for  a  liquid-operated 
booster  (90)  according  to  claim  1,  in  which  said 
accumulator  (70)  has  means  for  preventing  pul- 
sation  generated  by  said  hydraulic  pressure 

pump  (10),  and  said  throttle  valve  unit  (80,  800, 
1  80,  280)  has  a  throttling  function  equivalent  to  a 
tiny  hole  of  0.01  mm  order  in  diameter. 

5  3.  A  liquid  pressure  source  unit  for  a  liquid-operated 
booster  according  to  claim  1  ,  in  which  said  accu- 
mulator  (70)  is  integral  with  said  hydraulic  pres- 
sure  pump  (10)  and  connected  to  said  liquid-op- 
erated  booster  (90)  through  piping  (95),  and  said 

w  throttle  valve  unit  (80,800,180,280)  is  provided 
on  that  side  of  said  piping  (95)  offset  to  said  ac- 
cumulator  (70). 

4.  A  liquid  pressure  source  unit  for  a  liquid-operated 
15  booster  (90)  according  to  any  one  of  claims  1  to 

3,  in  which  said  throttle  valve  unit  (80,800,  180, 
280)  has  a  member  (82,185,285)  movable  be- 
tween  a  first  position  for  forming  a  throttle  (S) 
having  a  very  small  flow  area  in  accordance  with 

20  change  in  pressure  differential  or  flow  rate,  and 
a  second  position  for  canceling  the  throttle  (S). 

5.  A  liquid  pressure  source  unit  for  a  liquid-operated 
booster  (90)  according  to  claim  1,  further  com- 

25  prising  a  tubular  member  (64)  disposed  at  an  inlet 
portion  of  said  accumulator  (70)  into  which  the 
pressurized  liquid  from  said  hydraulic  pressure 
pump  (1  0)  flows,  a  space  within  said  inlet  portion 
being  divided,  by  said  tubular  member  (64),  into 

30  an  inner  space  (64i)  defined  by  an  inner  periph- 
ery  of  said  tubular  member  (64)  and  an  outer 
space  (64o)  defined  by  an  outer  periphery  of  said 
tubular  member  (64),  one  of  said  inner  and  outer 
spaces  being  served  as  an  inlet  passage  into  said 

35  accumulator  (70)  and  the  other  of  said  inner  and 
outer  spaces  being  served  as  an  outlet  passage 
from  said  accumulator  to  said  liquid-operated 
booster  (90). 

40  6.  A  liquid  pressure  source  unit  for  a  liquid-operated 
booster  (90)  according  to  claim  5,  in  which  said  in- 
ner  space  (64i)  is  served  as  said  inlet  passage 
and  said  outer  space  (64o)  is  served  as  said  out- 
let  passage. 

45 
7.  A  liquid  pressure  source  unit  for  a  liquid-operated 

booster  (90)  according  to  claim  3,  in  which  said 
throttle  valve  unit  (80,800,180,280)  is  disposed 
within  said  piping  (95)  at  an  area  of  connection  of 

so  said  piping  (95). 

8.  A  liquid  pressure  source  unit  for  a  liquid-operated 
booster  (90)  as  claimed  in  claim  7,  in  which  said 
throttle  valve  unit  (80,800,180,280)  comprises  a 

55  piston  case  (81,181,281)  disposed  within  said 
area  of  connection,  a  piston  (82,185,285)  mov- 
able  within  said  piston  case  (81,181,281),  and  a 
spring  (83,187,287)  for  biasing  said  piston 
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(82,185,285). 

9.  A  liquid  pressure  source  unit  for  a  liquid-operated 
booster  (90)  as  claimed  in  claim  1,  in  which  said 
accumulator  (70)  is  capable  of  accumulating  the  5 
pressurized  liquid  discharged  from  said  hydraulic 
pressure  pump  (10)  in  a  predetermined  pressure 
range,  and  which  further  comprises  cancellation 
means  for  cancelling  a  throttling  function  of  said 
throttle  valve  unit  (80,800,180,280)  when  the  w 
pressurized  liquid  accumulated  within  said  accu- 
mulator  (70)  drops  to  a  level  equal  to  or  lower 
than  the  lowest  pressure  of  said  predetermined 
range  of  pressure. 

15 
10.  A  liquid  pressure  source  unit  for  a  liquid-operated 

booster  (90)  as  claimed  in  claim  9,  in  which  said 
cancellation  means  has  a  piston  (181,600)  which 
under  the  influence  of  pressure  from  said  accu- 
mulator  (70),  is  movable  in  accordance  with  20 
change  in  pressure,  and  a  communication  pas- 
sage  (184,500)  for  communicating  the  inlet  side 
of  said  throttle  valve  unit  (80,  800,  180,280)  with 
the  outlet  side  thereof  with  a  flow  area  larger 
than  the  flow  area  of  said  throttle  valve  unit,  said  25 
communication  passage  (184,500)  being  able  to 
open  and  close  in  accordance  with  a  movement 
of  said  piston  (181,600). 

11.  A  liquid  pressure  source  unit  for  a  liquid-operated  30 
booster  (90)  as  claimed  in  claim  9,  in  which  said 
accumulator  (70)  has  a  movable  wall  (72)  for  div- 
iding  a  pressure  accumulation  chamber  (73b)  and 
a  pre-load  chamber  (73a),  and  said  cancellation 
means  has  a  movable  member  (3600,4600)  op-  35 
eratively  connected,  in  mechanical  engagement, 
to  said  movable  wall  (72),  and  a  communication 
passage  (3500,4500)  for  communicating  the  inlet 
side  of  said  throttle  valve  unit  (80,  800,  180,  280) 
with  the  outlet  side  thereof  with  a  flow  area  larger  40 
than  the  flow  area  of  said  throttle  valve  unit,  said 
communication  passage  (3500,4500)  being  able 
to  be  opened  and  closed  in  accordance  a  move- 
ment  of  said  movable  member  (3600,4600). 
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