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©  Hydraulic  pressure  control  system. 

j ^ ©   A  pressure  control  system  in  which  a  pressure  in 
^ a   back  pressure  chamber  of  a  flow  control  valve  is 

controlled  according  to  a  throttle  opening  of  a  pilot 
valve  to  locate  stationary  the  valve  body  of  the  flow 

qq  control  valve  at  a  position  corresponding  to  the  throt- 
tle  opening  of  the  pilot  valve.  In  the  system,  a  fixed 

pJJ  throttle  is  provided  in  an  oil  passage  extended  to  the 
^jback  pressure  chamber  of  the  flow  control  valve, 

thereby  applying  a  dampering  action  to  the  valve 
° b o d y .  
a .  
LU 

44 

<erox  Copy  Centre 



1 0  231  876 2 

HYDRAULIC  PRESSURE  CONTROL  SYSTEM 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  hydraulic  or  oil 
pressure  control  systems  which  are  used  in  oil 
circuits  for  driving  actuators  built  in  machines  de- 
signed  for  construction  work  and,  more  specifically, 
to  an  oil  pressure  control  system  in  which  a  flow 
control  valve  is  provided  in  an  oil  input  circuit  of  an 
actuator  to  control  the  flow  control  valve  under  the 
control  of  a  pilot  valve. 

A  prior  art  oil  pressure  control  system  of  the 
type  referred  to  is  disclosed  in  U.S.  Patent  No. 
4,535,809  in  which,  as  shown  in  Rg.  1  ,  flow  control 
valves  'g'  are  provided  in  oil  input  circuits  Tc1  '  and 
'c2'  connecting  an  oil  pressure  pump  'a'  and  an 
actuator  'b'  and  also  in  oil  output  circuits  'e1'  and 
'e2'  connecting  the  actuator  'b'  and  a  tank  *d'  to 
control  the  inflow  rate  of  the  actuator  'b'  according 
to  the  opening  of  the  respective  pilot  valves  'f  . 

Rg.  2  shows  a  particular  arrangement  of  the 
pilot  valve  'f  and  the  flow  control  valve  'g'.  More 
specifically,  input  and  output  ports  *h'  and  T  of  the 
flow  control  valve  rg'  are  opened  and  closed  by  a 
poppet  7-  The  poppet  'j*  is  provided  with  a  throt- 

tling  slit  *T  to  controllably  throttle  oil  under  pres- 
sure  flowing  into  the  input  port  'h'  and  send  it 
through  the  slit  to  a  back  pressure  chamber  'k\ 
The  pilot  valve  T  is  inserted  in  a  pilot  circuit  'm' 
connected  between  the  back  pressure  chamber  'k' 
and  the  output  port  T. 

In  the  operation  of  foregoing  prior  art  example, 
when  the  pilot  valve  T  is  throttled  to  be  opened  by 
a  predetermined  amount  while  the  input  port  'h' 
receives  oil  under  pressure,  pilot  oil  flows  through 
the  pilot  circuit  'm'  at  a  flow  rate  corresponding  to 
the  opening  of  -the  pilot  valve  "f.  This  pilot  oil 
causes  the  development  of  a  pressure  difference 
between  the  input  port  'h'  and  the  back  pressure 
chamber  'k',  whereby  the  poppet  'j'  is  opened  by 
an  amount  corresponding  to  the  pressure  differ- 
ence  so  that  a  predetermined  amount  of  pressur- 
ized  oil  flows  from  the  input  port  'h'  to  the  output 
port  T.  The  gradual  opening  of  the  poppet  'j' 
causes  the  opened  amount  of  the  throttling  slit  'V 
to  be  correspondingly  increased  to  gradually  in- 
crease  the  rate  of  the  pilot  oil  flowing  from  the 
input  port  'h'  to  the  back  pressure  chamber  'k'  and 
gradually  decrease  the  pressure  difference  be- 
tween  the  input  port  'h'  and  the  back  pressure 
chamber  'k'.  The  movement  of  the  poppet  'j*  is 
stopped  as  soon  as  the  pressure  difference 
reaches  zero.  In  this  way,  the  flow  rate  of  oil  under 

pressure  flowing  from  the  input  port  'h'  to  the 
output  port  T  is  controlled  not  by  the  pressure  of 
the  input  port  'h'  but  by  the  opening  of  the  pilot 
valve  'f  . 

5  Shown  in  Rg.  3  is  another  prior  art  oil  pressure 
control  system  in  which  a  flow  control  valve  'g'  has 
a  fixed  orifice  '11*  provided  between  a  poppet  'j' 
and  an  input  port  'h'  to  develop  a  pressure  dif- 
ference  therebetween  as  well  as  a  variable  throttle 

70  '12'  provided  between  a  back  pressure  chamber  'k' 
and  another  output  port  of  the  valve  'g'  leading  to 
the  pilot  valve  'f  to  decrease  the  opening  of  the 
valve  'g'  as  the  poppet  'j'  moves  upwards.  In  this 
control  system,  when  the  pilot  valve  T  is  operated 

rs  to  increase  the  throttle  opening  area,  a  pressure  Pp 
at  the  entrance  side  of  the  pilot  valve  'f  is  reduced 
and  a  pressure  PB  in  the  back  pressure  chamber 
'k'  of  the  flow  control  valve  'g'  is  lowered.  This 
causes  a  pressure  difference  to  be  developed  be- 

20  tween  both  ends  of  the  fixed  orifice  '11'  of  the 
poppet  'j'  so  that  this  pressure  difference  causes 
upward  movement  of  the  poppet  'j',  which  results 
in  that  the  input  port  'h'  communicates  with  the 
output  port.  As  the  poppet  'j'  moves  upwards,  the 

25  opening  area  of  the  variable  throttle  is  gradually 
*  reduced  and  correspondingly  the  pressure  of  the 

back  pressure  chamber  'k'  is  increased  until  the 
poppet  ']'@  stops.  In  other  words,  in  the  oil  pressure 
control  system,  the  poppet  'jr  is  located  at  a  de- 

30  sired  position  by  decreasing  an  equivalent  throttle 
opening  area  corresponding  to  a  sum  of  the  throttle 
opening  area  of  the  variable  throttle  '12'  and  the 
throttle  opening  area  of  the  pilot  valve  'f  to  in- 
crease  the  pressure  PB. 

35  There  is  shown  in  Rg.  4,  an  oil  pressure  con- 
trol  system  as  yet  another  prior  art,  wherein,  in  a 
flow  control  valve  'g\  a  metering  pin  'r'  is  inserted 
into  an  axially-extended  bore  made  in  a  poppet  'j' 
so  that  the  metering  pin  *r'  and  a  slit  provided  in 

40  the  poppet  'j'  form  a  variable  throttle  S  between  an 
input  port  'h'  and  a  back  pressure  chamber  'k'.  In 
the  operation  of  this  oil  pressure  control  system, 
when  the  pilot  valve  T  is  actuated  to  lower  the 
pressure  of  the  back  pressure  chamber  'k',  a  pres- 

45  sure  difference  takes  place  between  upper  and 
lower  pressure  acting  surfaces  of  the  poppet  'j'  to 
move  up  the  poppet  'j'  and  communicate  the  input 
port  'h'  with  the  output  port  'P.  As  the  poppet  is 
moved  up,  the  opening  of  the  variable  throttle  S 

50  increases  and  the  pilot  oil  rate  flowing  from  the 
input  port  'h'  to  the  back  pressure  chamber  'k' 
increases,  whereby  a  pressure  difference  between 
the  input  port  'h'  and  back  pressure  chamber  'k'  is 
gradually  reduced  to  zero,  at  which  time  the  move- 
ment  of  the  poppet  T  is  stopped. 
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In  the  foregoing  prior-art  pressure  control  sys- 
tems,  when  the  pilot  valve  T  is  operated  to  provide 
such  a  pilot  flow  as  shown  by  a  dotted  line  in  Fig. 
5,  as  explained  above,  a  pressure  difference  be- 
tween  the  input  port  'h'  and  back  pressure  cham- 
ber  'k'  of  the  flow  control  valve  'g'  causes  the 
poppet  'j'  to  be  opened  so  that  oil  under  pressure 
flows  from  the  input  port  'h'  to  the  output  port  'i', 
thus  increasing  the  pressure  of  the  output  port  V. 
The  increased  pressure  of  the  output  port  T  is 
applied  to  the  pressure  receiving  surface  of  the 
poppet  'j'  provided  on  the  side  of  the  output  port  T. 
For  this  reason,  an  increase  in  the  pressure  of  the 
output  port  T  causes  the  poppet  'j'  to  be  mo- 
mentarily  opened  to  an  extent  larger  than  a  pre- 
determined  amount.  Therefore,  the  prior  art  sys- 
tems  have  had  such  a  problem  that  a  curve  indica- 
tive  of  the  main  flow  rate  flowing  through  the  flow 
control  valve  'g'  has  a  projected  part  in  its  initial 
stage  as  shown  by  a  solid  line  in  Fig.  5,  which 
means  that  the  initial  stage  operation  of  the  flow 
control  valve  'g'  causes  momentary,  abrupt  opera- 
tion  of  the  actuator  associated  with  the  valve. 

SUMMARY  OF  THE  INVENTION 

A  primary  object  of  the  present  invention  is, 
therefore,  to  provide  an  oil-  pressure  control  system 
in  which  a  flow  control  valve  is  controlled  according 
to  the  throttle  opening  of  a  pilot  valve,  and  even 
abrupt  opening  of  the  pilot  valve  enables  avoidance 
of  generation  of  an  over-shooting  phenomenon  and 
therefore  prevention  of  momentary,  abrupt  opera- 
tion  of  an  actuator  operatively  associated  with  the 
flow  control  valve. 

According  to  an  oil  pressure  control  system  of 
the  present  invention,  a  fixed  or  stationary  throttle 
is  provided  in  a  pressurized  oil  passage  leading  to 
a  back  pressure  chamber  in  a  flow  control  valve 
and  the  back  pressure  chamber  is  used  as  a  dam- 
pering  chamber. 

Accordingly,  even  when  the  pilot  valve  is  ab- 
ruptly  opened  to  cause  pressurized  oil  for  driving  a 
valve  body  to  abruptly  flow  out  of  or  into  the  back 
pressure  chamber,  the  stationary  throttle  acts  as  a 
resistance  to  such  abrupt  outflow  or  inflow,  that  is, 
acts  to  prevent  an  abrupt  change  in  the  pressure  of 
the  back  pressure  chamber,  whereby  the  valve 
body  can  be  smoothly  shifted. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  shows  an  oil  pressure  control  circuit 
which  uses  prior  art  oil  pressure  control  systems; 

Fig.  2  schematically  illustrates  the  prior  art 
pressure  control  system  which  comprises  pilot  and 
flow  control  valves  shown  both  in  a  cross  sectional 
form; 

5  Fig.  3  schematically  illustrates  another  form 
of  the  prior  art  pressure  control  system  which  com- 
prises  another  form  of  the  flow  control  valve  shown 
in  a  cross-sectional  form; 

Fig.  4  schematically  illustrates  yet  another 
70  form  of  the  prior  art  pressure  control  system  which 

comprises  yet  another  form  of  the  flow  control 
valve  shown  in  a  cross-sectional  form; 

Fig.  5  is  a  graph  showing  a  pressure  change 
in  an  actuator  in  response  to  operation  of  a  poppet 

75  valve  in  the  prior  art  system; 
Fig.  6  schematically  illustrates  an  oil  pres- 

sure  control  system  according  to  an  embodiment 
of  the  present  invention  which  comprises  a  flow 
control  valve  shown  in  a  cross-sectional  form; 

20  "  Fig.  7  schematically  illustrates  an  oil  pres- 
sure  control  system  according  to  another  embodi- 
ment  of  the  present  invention  which  comprises 
another  flow  control  valve  shown  in  a  cross-sec- 
tional  form; 

25  Fig.  8  schematically  illustrates  an  oil  pres- 
sure  control  system  according  to  yet  another  em- 
bodiment  of  the  present  invention  which  comprises 
yet  another  flow  control  valve  shown  in  a  cross- 
sectional  form; 

30  Fig.  9  shows  an  oil  pressure  control  circuit 
which  uses  oil  pressure  control  systems  according 
to  yet  a  further  embodiment  of  the  present  inven- 
tion  to  drive  an  actuator  built  in  a  machine  de- 
signed  for  construction  work; 

35  Fig.  10  shows  a  particular  construction,  in 
cross  section,  of  one  of  flow  control  valves  in  one 
of  the  oil  pressure  control  systems  used  in  the  oil 
pressure  control  circuit  of  Fig.  9; 

Fig.  11  shows  an  oil  pressure  control  circuit 
40  which  uses  oil  pressure  control  systems  according 

to  other  embodiment  of  the  present  invention  to 
drive  an  actuator  built  in  a  machine  designed  for 
construction  work;  and 

Fig.  12  shows  a  particular  construction,  in 
45  cross  section,  of  one  of  flow  control  valves  in  one 

of  the  oil  pressure  control  systems  used  in  the  oil 
pressure  control  circuit  of  Fig.  1  1  . 

50  DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  first  to  Fig.  6,  there  is  shown  an  oil 
pressure  control  system  in  accordance  with  the 

55  present  invention,  in  which  reference  numeral  10  is 
a  pilot  valve  comprising  a  pilot  variable  throttle  or  a 
variable  throttling  mechanism  and  reference  nu- 
meral  20  is  a  flow  control  valve  controlled  by  the 

3 
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yiiui  vaive  iu.  ins  nuw  coniroi  vaive  <l\)  inciuaes  a 
casing  21  which  is  provided  with  an  input  port  22, 
an  output  port  23  and  a  pilot  output  port  24  and  a 
back  pressure  chamber  25,  the  pilot  output  port  24 
communicating  with  the  back  pressure  chamber  25 
through  a  fixed  or  stationary  orifice  26.  A  chamber 
27  is  provided  between  the  input  and  output  ports 
22  and  23,  and  a  valve  seat  28  is  provided  on  an 
opening  edge  of  the  input  port  22  on  the  side  of 
the  chamber  27.  Also  provided  in  the  casing  21  is 
a  valve  body  receiving  bore  29  which  is  extended 
from  the  chamber  27  to  the  back  pressure  cham- 
ber  25  with  a  poppet  30  being  inserted  into  the 
bore  29.  The  poppet  30  is  provided  therein  with  a 
spool  hole  31.  The  poppet  30  is  also  provided  with 
a  slit  32  through  which  the  input  port  22  is  fluidical- 
ly  coupled  to  the  spool  hole  31  and  with  a  through- 
hole  33  through  which  the  output  port  24  is 
Fluidically  coupled  to  the  spool  hole  31,  respec- 
tively,  inserted  into  the  spool  hole  31  is  a  spool  34 
which  is  fixedly  mounted  at  its  one  end  onto  an 
end  face  of  the  back  pressure  chamber  25.  The 
spool  34  is  also  formed  to  have  a  smaller-dia- 
metered  in-termediate  part,  a  passage  36  being 
defined  by  the  intermediate  part  and  the  wall  of  the 
spool  hole  31.  The  spool  34  is'  also  provided  at  the 
Dther  end  with  a  land  part  35  which  forms  a  vari- 
able  throttle  37  together  with  the  slit  32. 

The'flow  control  valve  20  is  coupled  at  its  input 
Dort  22  to  an  outlet  side  of  a  pump  40  through  a 
Dipe  line  41,  and  at  its  output  port  23  to  an  actuator 
%2  through  a  pipe  line  43.  The  flow  control  valve  20 
s  also  coupled  at  its  output  port  24  to  an  inlet  side 
3f  the  pilot  valve  10  through  a  pipe  line  44,  the 
raive  10  being  coupled  at  its  outlet  side  to  the  pipe 
ine  43  of  the  actuator  42  through  a  pipe  line  45. 

The  operation  of  the  control  system  of  the 
nvention  will  be  explained.  Hydraulic  oil  di- 
scharged  out  of  the  pump  40  enters  the  flow  con- 
rol  valve  20  at  the  input  port  22,  and  then  reaches 
he  output  port  24  by  way  of  the  slit  32  and  the 
hrough-hole  33.  The  hydraulic  oil  arrived  at  the 
)utput  port  24  is  partly  sent  through  the  pipe  line 
W  to  the  pilot  valve  10  and  partly  sent  through  the 
stationary  throttle  26  to  the  back  pressure  chamber 
»5.  In  this  pressure  control  system,  when  the  throt- 
le  opening  of  the  pilot  valve  10  is  zero,  a  pressure 
'i  at  the  input  port  22  of  the  flow  control  valve  20 
s  equal  to  a  pressure  Pp  at  the  output  port  24,  that 
s,  the  pressure  Pi  of  the  input  port  22  is  equal  to  a 
>ressure  PB  in  the  back  pressure  chamber  25,  so 
hat  the  poppet  30  is  located  stationary  at  such  a 
>osition  as  shown  in  Rg.  6.  As  a  result,  hydrau  lie 
>il  will  not  be  sent  to  the  actuator  42. 

When  the  pilot  valve  10  is  opened,  the  pres- 
:ure  Pp  of  the  output  port  24  drops  and  cor- 
espondingly  the  pressure  of  PB  of  the  back  pres- 
:ure  chamber  25  also  drops.  This  causes  a  pres- 

sure  difference  to  take  place  between  the  pressure 
PB  in  the  back  pressure  chamber  25  and  the  pres- 
sure  Pi  in  the  chamber  27,  thus  starting  to  shift 
upwards  the  poppet  30.  As  the  poppet  30  moves 

5  upwards,  an  opening  area  S,  of  the  variable  throttle 
37  increases,  whereby  the  amount  of  hydraulic  oil 
flowing  from  the  input  port  22  to  the  output  port  24 
is  correspondingly  increased.  This  causes  the  pres- 
sure  Pp  of  the  output  port  24  to  be  gradually 

io  increased  to  correspondingly  increase  the  pressure 
PB  of  the  back  pressure  chamber  25,  which  results 
in  that  a  pressure  difference  between  the  pressure 
PB  of  the  chamber  25  and  the  pressure  Pi  of  the 
input  port  22  becomes  small,  whereby  the  poppet 

is  30  is  stopped  at  a  predetermined  position. 
During  movement  of  the  poppet  30,  the  hy- 

draulic  oil  of  the  back  pressure  chamber  25  is  di- 
scharged  therefrom  through  the  stationary  throttle 
26  to  the  output  port  24,  in  which  case  the  station- 

20  ary  throttle  26  acts  as  a  resistance  so  that  the 
poppet  30  is  subjected  to  a  force  in  a  direction  of 
reducing  the  movement  speed  of  the  poppet  30, 
that  is,  the  poppet  30  is  subjected  to  a  so-called 
dampering  action.  Under  influence  of  this  action, 

'.5  the  poppet  30  can  be  smoothly  shifted  to  a  pre- 
determined  position  without  any  abrupt  shift. 

Shown  in  Rg.  7  is  another  embodiment  of  the 
present  invention  which  comprises  a  flow  control 
valve  50  having  a  casing  51.  The  casing  51  is 

so  provided  therein  with  an  input  port  52,  output  ports 
53  and  54  and  with  a  third  output"  port  54'.  The  port 
54'  has  a  stationary  throttle  56  through  which  the 
port  54'  is  fluidically  coupled  to  a  back  pressure 
chamber  55.  A  poppet  57  is  provided  in  its  center 

e  with  a  recess  58  which  is  opened  to  the  input  port 
52,  and  in  its  upper  part  with  a  slit  59  which 
communicates  the  recess  58  with  an  outer  periph- 
eral  surface  of  the  poppet  57  to  form  a  variable 
throttle  60  with  the  output  port  54.  Like  the  flow 

v  control  valve  20  in  Rg.  6,  such  a  flow  control  valve 
50  arranged  as  mentioned  above  is  coupled  at  its 
input  port  52  to  a  pump  40  through  a  pipe  line  41  , at  its  output  port  53  to  an  actuator  42  through  a 
pipe  line  43,  at  its  output  port  54  to  the  pipe  line  43 

s  through  a  pipe  line  44  and  a  pilot  valve  10,  and  at 
its  output  port  54'  to  the  pipe  line  44  through  a  pipe 
line  44',  respectively.  Accordingly,  hydraulic  oil 
from  the  pump  is  sent  to  the  pilot  valve  10  through 
the  input  port  52,  recess  58,  variable  throttle  60 

o  and  output  port  54  of  the  flow  control  vaive  50  and 
through  the  wiring  pipe  44.  Part  of  the  oil  flowing 
through  the  pipe  line  44  to  the  pilot  valve  10  is 
supplied  through  the  pipe  line  44'  to  the  back 
pressure  chamber  55. 

5  In  the  operation  of  the  pressure  control  system, 
when  the  throttle  opening  of  the  pilot  valve  10  is 
zero,  a  pressure  Pi  in  the  input  port  52  of  the  flow 
control  valve  50  is  equal  to  a  pressure  P  B  of  the 
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back  pressure  chamber  55,  which  results  in  that 
the  poppet  57  is  located  stationary  at  such  a  posi- 
tion  as  shown  in  Fig.  7  and  therefore  hydraulic  oil 
is  not  supplied  to  the  actuator  42.  As  the  throttle  of 
the  pilot  valve  10  is  opened,  a  pressure  Pp  in  the 
output  port  54'  drops  and  the  pressure  PB  in  the 
back  pressure  chamber  55  correspondingly  drops. 
This  causes  a  difference  between  the  pressure  PB 
of  the  back  pressure  chamber  55  and  the  pressure 
Pi  of  the  recess  58  to  occur  with  the  result  that  the 
poppet  57  starts  to  shift  upwards.  Upward  shift  of 
the  poppet  57  causes  the  opening  area  of  the 
variable  throttle  60  to  be  gradually  increased  so 
that  the  pressure  of  the  back  pressure  chamber  P  B 
is  also  gradually  increased  until  the  poppet  57 
stops.  Thereupon,  hydraulic  oil  in  the  back  pres- 
sure  chamber  55  flows  in  and  out  through  the 
stationary  throttle  56,  during  which  the  stationary 
throttle  56  functions  as  a  resistance,  that  is,  the 
poppet  57  is  subjected  to  a  force  in  a  direction  of 
reducing  the  speed  of  the  poppet,  i.e.,  to  a  so- 
called  dampering  action.  This  action  enables 
smooth  shift  to  the  poppet  57  to  a  predetermined 
position  without  any  abrupt  shift. 

Referring  to  Fig.  8,  there  is  shown  yet  another 
embodiment  of  the  present  invention  in  which  a 
casing  71  of  a  flow  control  valve  70  has  input  and 
output  ports  72,  73  and  74  similar  to  those  in  Fig. 
4.  A  poppet  75  is  provided  with  first  and  second 
stationary  throttles  76  and  77  which  are  fluidically 
coupled  to  each  other  by  a  passage  78.  The  pop.- 
pet  75  is  also  provided  with  a  slant  ring-shaped 
groove  79  which  leads  to  the  passage  78  to  form  a 
variable  throttle  80  with  the  output  port  74.  The 
variable  throttle  80  communicates  with  a  back  pres- 
sure  chamber  81  through  the  second  stationary 
throttle  77.  Like  the  flow  control  valve  20  in  Fig.  6, 
the  flow  control  valve  70  is  coupled  at  its  input  port 
72  to  a  pump  40  through  a  pipe  line  41,  at  its 
output  port  73  to  an  actuator  42  through  a  pipe  line 
43,  and  at  its  output  port  74  to  the  pipe  line  43 
through  a  pipe  line  44  and  a  pilot  valve  10,  respec- 
tively.  Accordingly,  hydraulic  oil  from  the  pump  40 
is  supplied  partly  to  the  pilot  valve  10  through  the 
first  stationary  throttle  76,  variable  throttle  80,  out- 
put  port  74  and  wiring  pipe  44,  and  also  supplied 
partly  to  the  back  pressure  chamber  81  through  the 
second  stationary  throttle  77.  So  long  as  the  throt- 
tle  opening  of  the  pilot  valve  10  is  zero,  a  pressure 
Pi  in  the  input  port  72  is  equal  to  a  pressure  PB  in 
the  back  pressure  chamber  81,  thus  resulting  in  the 
poppet  75  located  at  such  a  position  as  shown  in 
Fig.  8.  As  a  result,  hydraulic  oil  is  not  supplied  to 
the  actuator  42:  As  the  throttle  of  the  pilot  valve  10 
is  opened,  a  pressure  Pp  in  the  output  port  74 
drops  and  the  pressure  PB  in  the  back  pressure 
chamber  81  drops  correspondingly,  so  that  a  dif- 
ference  takes  place  between  the  pressure  PBof  the 

chamber  81  and  the  pressure  Pi  of  the  input  port 
72,  which  starts  to  shift  upwards  the  poppet  75.  As 
the  poppet  75  shifts  upwards,  the  opening  area  of 
the  variable  throttle  80  is  gradually  decreased  and 

5  correspondingly  the  pressure  PB  of  the  back  pres- 
sure  chamber  81  is  gradually  increased  until  the 
poppet  75  stops.  During  such  shift  of  the  poppet, 

~  hydraulic  oil  in  the  back  pressure  chamber  81  flows 
in  and  out  through  the  second  stationary  throttle 

to  77,  upon  which  the  secondary  stationary  throttle  77 
serves  as  a  resistance,  that  is,  the  poppet  75  is 
subjected  to  such  a  direction  as  reducing  the 
speed  of  the  poppet,  i.e.,  to  a  so-called  dampering 
action.  This  action  enables  the  poppet  75  to  be 

75  smoothly  shifted  to  a  predetermined  position  with- 
out  being  subjected  to  any  abrupt  shift. 

Figs.  9  and  10  show  an  oil  pressure  control 
circuit  which  comprises  oil  pressure  control  sys- 
tems  of  the  present  invention  to  drive  an  actuator 

20  built  in  a  machine  designed  for  construction  work. 
In  the  drawings,  reference  numberal  101  is  a  recip- 
rocating  actuator,  102  and  103  first  and  second 
supply/return  paths  or  lines  connected  to  both  inlet 
and  outlet  of  the  actuator  101,  104  a  hydraulic 

25  pump,  105  a  tank.  The  first  and  second  lines  102 
and  103  are  branched  respectively  into  supply  and 
drain  lines  102a,  103a  and  102b,  103b,  the  supply 
lines  102a  and  103a  being  connected  to  the  hy- 
draulic  pump  104  through  flow  control  valves  106a 

30  and  106b  provided  on  the  meter-in  side,  the  drain 
lines  102b  and  "103b  being  connected  to  the  tank 
105  through  flow  control  valves  107a  and  107b 
provided  on  the  meter-out  side. 

The  flow  control  valves  107a  and  107b  on  the 
35  meter-out  side  are  valves  of  a  two-way  poppet 

type,  and  have  each  a  spring  108  for  energizing 
the  valve  in  its  closing  direction,  a  pilot  port  110 
connected  through  a  variable  throttle  valve  109  to 
its  upstream  line  to  close  the  upstream  line,  a  pilot 

40  port  111  connected  to  the  upstream  line  to  open 
the  upstream  line,  and  a  pilot  port  112  connected 
to  its  downstream  line  to  open  the  downstream  line. 
The  closing  pilot  ports  110  of  the  flow  control 
valves  107a  and  107b  are  coupled  to  the  tank  side 

45  respectively  through  first  and  second  pilot  valves 
113a  and  11  3b  which  will  be  explained  later.  The 
closing  pilot  ports  110  are  connected  to  the  tank 
side  through  relief  valves  1  1  4a  and  1  1  4b  which  are 
opened  when  the  supply  lines  102a  and  103a  ex- 

50  ceed  their  predetermined  levels  in  pressure,  re- 
spectively. 

The  flow  control  valves  106a  and  106b  on  the 
meter-in  side,  like  the  flow  control  valves  107a  and 
107b  on  the  meter-out  side,  are  valves  of  a  two- 

55  way  poppet  type,  and  have  each,  on  its  closing 
side,  a  spring  115  for  energizing  the  valve  in  its 
closing  direction,  a  pilot  port  116  connected  to  its 
upstream  line  to  close  the  upstream  line,  a  pilot 

5 
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port  117  connected  to  its  downstream  line  to  close 
the  downstream  line,  while,  on  its  opening  side,  a 
pilot  port  118  connected  to  the  upstream  line 
through  the  pilot  valve  113a  or  113b  to  open  the 
upstream  line,  the  opening  pilot  port  118  being 
connected  to  the  downstream  line  through  a  vari- 
able  throttle  119  and  a  check  valve  120.  The  vari- 
able  throttles  109  and  119  are  arranged  to  be 
opened  by  closing  the  flow  control  valves  106a, 
106b,  107a  and  107b,  respectively. 

The  first  and  second  pilot  valves  113a  and 
113b  have  each  communication  and  neutral  posi- 
tions  A  and  B  to  be  switched  to  the  communication 
position  A  when  the  associated  solenoid  is  en- 
ergized.  The  pilot  valves  113a  and  113b  are  ar- 
ranged  to  throttle  their  fluid  passing  therethrough  in 
response  to  their  switching  operation.  First  one 
113a  of  the  both  pilot  valves  113a  and  113b  is 
provided  between  the  opening  pilot  port  118  of  the 
first  pilot  valve  106  on  the  first  meter-in  side  and  its 
upstream  line  and  between  the  closing  pilot  port 
110  of  the  flow  control  valve  107b  on  the  second 
meter-out  side  and  the  tank  line.  On  the  other 
hand,  the  second  pilot  valve  113b  is  provided  be- 
tween  the  opening  pilot  port  118  of  the  flow  control 
valve  106b  on  the  second  meter-in  side  and  its 
upstream  line  and  between  the  closing  pilot  port 
110  of  the  flow  control  valve  107a  on  the  first 
meter-out  side  and  the  tank  line.  The  both  pilot 
valves  113a  and  113b  are  arranged  to  commu- 
nicate  at  their  communication  positions  A  with  the 
respective  pilot  lines  and  at  their  neutral  positions 
B  to  close  the  closing  pilot  ports  110  on  the  meter- 
out  side  and  drain  the  opening  pilot  ports  118  on 
the  meter-in  side. 

With  the  above-mentioned  arrangement,  when 
the  pilot  valves  113a  and  113b  are  in  the  neutral 
position  B,  the  flow  control  valves  106a  and  106b 
on  the  both  meter-in  side  are  drained  at  their 
opening  pilot  ports  118  and  118  and  receive  the 
pump  pressure  at  their  pilot  ports  116  for  opening 
the  upstream  line,  so  that  the  flow  control  valves 
106a  and  106b  on  the  both  meter-in  side  are  put  in 
their  closed  state  and  the  actuator  101  is  not 
driven. 

When  one,  for  example,  first  one  113a  of  the 
both  pilot  valves  113a  and  113b  is  switched  to  its 
communication  position  A,  the  first  flow  control 
valve  106a  on  the  meter-in  side  is  subjected  at  its 
opening  pilot  port  118  to  a  pressure  to  open  the 
flow  control  valve  106a,  whereby  oil  under  pressure 
is  supplied  from  the  hydraulic  pump  104  to  one 
port  of  the  actuator  101  to  drive  the  actuator  in  one 
direction.  Thereupon,  since  the  flow  control  valve 
107b  on  the  second  meter-out  side  is  drained  at  its 

closing  pilot  port  110  through  the  first  pilot  vaive 
113a  to  the  tank  line,  the  return  oil  flow  of  the 
actuator  101  is  drained  through  the  flow  control 
valve  107b. 

5  In  the  above  operation,  if  the  flow  control  valve 
106a  on  the  first  meter-in  side  is  opened  too  much, 
then  the  associated  variable  throttle  119  is  opened 
in  response  to  such  valve  shift  to  reduce  the  pilot 
pressure  at  the  associated  opening  pilot  port  118, 

io  thus  correcting  such  excessive  opening  of  the 
valve  106a.  Under  this  condition,  the  rate  of  oil 
flowing  through  the  flow  control  valve  106a  is  in- 
dependent  of  the  pressure  of  oil  discharged  from 
the  hydraulic  pump  104  and  determined  by  the 

75  pressure  at  the  opening  pilot  port  118  and  there- 
fore  by  the  opening  of  the  pilot  valve  113a.  When  a 
pressure  in  the  downstream  line  on  the  meter-in 
side  is  higher  than  a  pressure  in  the  pump  side 
line,  the  higher  pressure  acts  on  the  downstream- 

20  closing  pilot  port  117  of  the  flow  control  valve  106a 
to  close  the  valve  106a. 

When  the  other  113b  of  the  both  pilot  valves 
113a  and  113b  is  switched,  the  flow  control  valves 
106a  and  107a  on  the  second  meter-in  side  and  on 

25  the  first  meter-out  side  are  both  operated  to  drive 
the  actuator  101  in  the  opposite  direction.  The 
operation  of  the  both  valves  106a  and  107a  is 
substantially  the  same  as  that  of  the  above  case. 

There  is  shown  a  particular  arrangement  of  the 
30  flow  control  valve  106a  or  106b  on  the  meter-in 

side  in  Rg.  10  in  which  reference  numeral  121  is  a 
sleeve  fitted  into  a  casing  122,  into  which  sleeve 
121  a  poppet  123  is  slidably  inserted.  The  sleeve 
121  has  an  inlet  port  124  communicating  with  its 

35  upstream  line,  an  outlet  port  125  communicating 
with  its  downstream  line,  and  a  stationary  throttle 
port  126  communicating  with  the  opening  pilot  port 
118.  The  poppet  123  is  also  provided  in  its  middle 
with  a  constricted  part  127  which  is  opposed  to  the 

40  inlet  port  124  and  also  opposed  at  its  one  axial 
land  portion  to  the  outlet  port  125.  That  is,  the  land 
portion  of  the  constricted  part  127  is  formed  as  a 
valve  seat  127a  which  abuts  against  a  valve  seat 
121a  provided  on  the  sleeve  121  from  the  side  of 

45  the  outlet  port  125.  The  diameter  of  the  other  land 
portion  of  the  constricted  part  127  is  larger  than 
that  of  the  valve  seat  127a  so  that  when  the  con- 
stricted  part  127  receives  oil  under  pressure,  the 
valve  seat  127a  abuts  against  the  valve  seat  121a 

so  and  the  poppet  123  is  energized  in  a  direction  of 
closing  the  valve  seat  127a,  which  zone  corre- 
sponds  to  the  upstream-closing  pilot  port  116  in 
Rg.  9. 

Provided  in  a  base  end  of  the  poppet  123  is  a 
55  stationary  throttle  passage  128'  through  which  the 

stationary  throttle  port  126  always  communicates 
with  a  back  pressure  chamber  128  defined  on  the 
rear  side  of  the  base  end  of  the  poppet  123. 

6 
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Provided  in  a  base  end  of  the  sleeve  121  is  a  slit 
129  which  is  extended  radially  to  throttlingly  com- 
municate,  on  its  one  side,  with  the  port  126  as  the 
poppet  123  is  shifted  in  its  opening  direction  and  to 
communicate,  on  the  other  side,  with  a  hole  130 
made  in  the  poppet  123  along  its  axial  line,  which 
zone  corresponds  to  the  variable  throttle  119  in  Fig. 
9.  The  hole  130  is  abuttingly  closed  at  its  open  end 
by  the  check  valve  1  20  energized  by  a  spring  force 
in  its  closing  direction.  The  sleeve  121  is  formed  to 
have  an  opening  131  which  communicates  with  the 
downstream  line  at  its  position  opposed  to  the 
outlet  side  of  the  check  valve  121.  The  spring  for 
energizing  the  check  valve  120  corresponds  to  the 
spring  115  shown  in  Fig.  9.  The  poppet  123  is 
fluidically  coupled  at  its  tip  end  face  to  the  down- 
stream  line  through  the  opening  131,  which  zone 
corresponds  to  the  downstream-closing  pilot  port 
117  shown  in  Fig.  9. 

In  the  operation  of  the  system  of  Fig.  10,  when 
the  pilot  valve  113a  is  switched  to  supply  oil  under 
pressure  to  the  opening  pilot  port  118,  the  oil  is 
further  sent  through  the  stationary  throttle  passage 
128'  to  the  back  pressure  chamber  128  so  that  an 
opening  pilot  pressure  acts  on  the  base  end  of  the 
poppet  123  and  the  poppet  123  is  shifted  by  an 
amount  corresponding  to  the  pilot  pressure  and 
opened,  whereby  oil  is  supplied  to  the  downstream 
line  at  a  flow  rate  corresponding  to  the  shift  of  the 
poppet  123.  Under,  this  condition,  trie  slit  129  is 
opened  in  response  to  the  shift  of  the  poppet  1.23 
to  pass  the  pilot  oil  at  the  opening  pilot  port  1  18 
from  the  slit  129  through  the  hole  130  and  check 
valve  120  to  the  downstream  line.  As  a  result,  the 
pressure  of  the  opening  pilot  port  118  is  kept  at  a 
constant  level  determined  by  the  opening  of  the 
pilot  valve  113a  and  the  position  of  the  poppet  123 
is  determined  by  the  operating  amount  of  the  pilot 
valve  113a,  that  is,  by  the  opening  of  the  valve 
113a,  thus  preventing  the  poppet  123  from  being 
overrun.  When  a  pressure  on  the  downstream  line 
becomes  higher  than  a  pressure  on  the  upstream 
line,  the  poppet  123  is  energized  in  a  direction 
pushing  the  valve  seat  127a  to  abut  against  the 
valve  seat  121a  to  be  closed. 

Referring  to  Figs.  1  1  and  1  2,  there  is  shown  an 
oil  pressure  control  circuit  which  comprises  oil 
pressure  control  systems  according  to  another  em- 
bodiment  of  the  present  invention  to  drive  an  ac- 
tuator  built-in  a  machine  designed  for  construction 
work,  in  the  present  embodiment,  substantially  the 
same  constituent  members  as  those  in  the  fore- 
going  embodiment  of  Figs.  9  and  10  are  denoted 
by  the  same  reference  numerals  for  brevity  of  the 
explanation. 

In  the  oil  pressure  control  system  of  the  fore- 
going  embodiment  of  Figs.  9  and  10,  the  opening 
pilot  ports  118  of  the  flow  control  valves  106a  and 
106b  are  connected  respectively  through  the  vari- 

5  able  throttle  1  1  9  and  check  valve  1  20  to  the  down- 
stream  line,  in  the  oil  pressure  control  system  of 
the  present  embodiment,  however,  as  shown  in  Fig. 
11,  flow  control  valves  106a  and  106b  are  con- 
nected  through  associated  variable  throttles  119  to 

70  associated  downstream  lines  in  which  check  valves 
120  are  inserted. 

With  the  foregoing  arrangement,  when  pilot 
valves  113a  and  113b  are  in  their  neutral  position 
B,  the  flow  control  valves  106a  and  106b  on  the 

75  both  meter-in  sides  are  drained  at  their  opening 
pilot  ports  118  and  118,  in  which  case  the  flow 
control  valves  106a  and  106b  receive  a  pump 
pressure  at  their  upstream-opening  pilot  ports  116 
and  116  and  therefore  the  valves  106a  and  106b 

20  are  put  in  their  closed  state,  with  the  result  that  an 
actuator  101  is  not  driven. 

When  one,  for  example,  first  one  113a  of  the 
both  pilot  valves  113a  and  113b  is  switched  to  its 
communication  position  A,  the  first  flow  control 

25  valve  106a  on  the  meter-in  side  is  subjected  at  its 
opening  pilot  port  118  to  a  pressure  to  be  opened 
so  that  oil  under  pressure  is  supplied  from  a  hy- 
draulic  pump  104  to  one  port  of  the  actuator  101  to 
drive  the  actuator  in  one  direction.  Under  this  con- 

ao  dition,  more  specifically,  a  flow  control  valve  107b 
on  the  second  meter-out  side  is  drained  at  its 
closing  pilot  port  110  to  the  tank  line  through  the 
first  pilot  valve  113a,  so  that  the  return  oil  from  the 
actuator  101  is  drained  through  the  flow  control 

35  -valve  107b  on  the  second  meter-out  side. 
In  the  above  operation,  if  the  flow  control  valve 

106a  on  the  first  meter-in  side  is  opened  exces- 
sively,  then  the  associated  variable  throttle  119  is 
opened  in  response  to  this  valve  shift  and  a  pilot 

40  pressure  at  the  associated  opening  pilot  port  118  of 
the  valve  106a  is  reduced,  thus  correcting  the 
excessive  opening  of  the  valve  106a.  In  this  case, 
the  flow  rate  of  oil  flowing  through  the  flow  control 
valve  106a  is  determined  not  by  the  pressure  of  oil 

45  discharged  from  the  hydraulic  pump  1  04  but  by  the 
pressure  at  the  opening  pilot  port  118,  that  is,  by 
the  opening  of  the  pilot  valve  113a.  When  a  pres- 
sure  in  the  downstream  line  on  the  meter-in  side  is 
higher  than  a  pressure  in  the  pump  line,  the  higher 

so  pressure  is  applied  to  a  downstream-closing  pilot 
port  117  of  the  flow  control  valve  106a  to  close  the 
valve  106a. 

On  the  other  hand,  when  the  other  113b  of  the 
both  pilot  valves  113a  and  113b  is  switched,  the 

55  flow  control  valves  106a  and  107a  on  the  second 
meter-in  side  and  on  the  first  meter-out  side  area 

7 
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direction.  The  operation  of  the  both  valves  106a 
and  107a  is  substantially  the  same  as  that  in  the 
foregoing  embodiment. 

A  particular  arrangement  of  the  flow  control 
valve  106a  or  106b  on  the  meter-in  side  is  shown 
in  Rg.  12  in  which  reference  numeral  121  is  a 
sleeve  fitted  into  a  casing  122  and  the  sleeve  121 
itself  receives  a  spool  123'  slidably  movable  there- 
in.  The  sleeve  121  is  formed  to  have  an  inlet  port 
124  communicating  with  its  upstream  line,  an  outlet 
port  125  communicating  with  its  downstream  line,  a 
stationary  throttle  port  126'  through  which  the  open- 
ing  pilot  port  118  communicated  with  a  back  pres- 
sure  chamber  126  defined  behind  a  face  of  a  base 
and  of  the  spool  123',  and  a  slit  133. 

The  spool  123'  of  a  stepped  shape  comprises 
i  larger-diametered  land  part  123a,  a  smalier-dia- 
netered  land  part  123b,  and  a  constricted  part 
123c  provided  between  the  smaller-and  larger-dia- 
rietered  land  parts  123a  and  123b.  The  larger- 
liametered  land  part  123a  is  provided  in  its  periph- 
?ry  with  an  annular  groove  131  which  is  opened  to 
in  end  face  123d  of  the  smaller-diametered  land 
jart  123b  through  a  communication  hole  or  pas- 
sage  132.  The  smaller-diametered  land  part  123b 
s  provided  in  its  periphery  with  a  plurality  of 
lotched  grooves  134  arranged  in  its  peripheral 
lirection. 

The  sleeve  121  is  provided  at  its  one  end  with 
t  valve  seat  135  against  which  a  valve  body  136  of 
he  check  valve  120  is  pressed  under  the  force  of  a 
ipring  137.  The  valve  body  136  is  provided  with  a 
od  138  an  end  face  of  which  is  closely  opposed  to 
he  end  face  123d  of  the  smaller-diametered  land 
lart  123b  of  the  spool  123'. 

The  slit  133,  larger-diametered  land  part  123a 
nd  annular  groove  131  form  the  variable  throttle 
19,  while  the  inlet  port  124  and  notched  groove 
34  form  a  variable  opening  for  flow  control.  The 
pring  137  for  energizing  the  valve  body  136  of  the 
heck  valve  120  corresponds  to  the  above-men- 
oned  spring  115.  The  end  face  123d  of  the 
maller-diametered  land  part  123b  of  the  spool  123' 
orresponds  to  the  pilot  port  117  for  closing  the 
ownstream  line.  An  area  difference  between  the 
trger-and  smaller-diametered  land  parts  123a  and 
23b  of  the  spool  123'  causes  the  inflow  oil  to  shift 
le  spool  123'  in  its  closing  direction.  The  part 
ausing  this  area  difference  corresponds  to  the 
ilot  port  116  for  closing  the  upstream  line. 

Therefore,  when  the  pilot  valve  113a  is 
witched  to  supply  oil  to  the  opening  pilot  port  118, 
ie  oil  supplied  to  the  pilot  port  118  is  supplied 
irough  the  stationary  throttle  hole  126'  to  the  back 
ressure  chamber  126  so  that  a  pilot  pressure  acts 
n  the  right  end  face  of  the  spool  123',  whereby 
te  spool  123'  is  actuated  to  its  opening  direction  - 

uenwaraiy  in  .rig.  iz).  uunng  the  movement  of  the 
spool  123',  the  slit  133  communicates  with  the 
annular  groove  131  of  the  larger-diametered  land 
part  123a  and  thus  oil  under  pressure  in  the  back 

5  pressure  chamber  126  flows  therefrom  through  the 
slit  133  and  annular  groove  131  to  the  communica- 
tion  hole  132.  And  the  spool  123'  is  stopped  at  a 
position  at  which  the  pressure  of  the  opening  pilot 
port  118  reaches  a  level  determined  by  the  con- 

ro  figuration  (area  ratio  between  pressure  receiving 
faces)  of  the  spool.  That  is,  the  opening  of  the 
spool  123'  is  controlled  by  the  opening  of  the  pilot 
valve  113a  so  that  oil  under  pressure  discharged 
from  the  pump  104  is  supplied  to  the  check  valve 

'5  120  through  the  inlet  port  124  and  notched  groove 
134  to  open  the  check  valve  120  and  then  sent  to 
the  downstream  line. 

1.  A  hydraulic  pressure  control  system  com- 
prising: 
a  flow  control  valve  having  a  valve  body  (30,57,75), 

s  an  input  port  (22,52,72),  output  port  (23,53,73),  a 
pilot  output  port  (24,54,74),  a  back  pressure  cham- 
ber  (25,55,81)  and  a  first  variable  throttle 

.  (37,60,80)  provided  in  a  pilot  hydraulic  passage 
extending  from  the  input  port  (22,52,72)  to  the  pilot 

o  output  port  (24,54,74)  for  changing  an  opening  area 
in  response  to  the  amount  of  movement  in  said 
valve  body(30,57,75),  said  input  port  (22,52,72) 
communicating  with  said  pilot  output  port  - 
(24,54,74)  and  said  back  pressure  chamber  - 

5  (25,55,81),  and  a  pilot  valve  (10)  having  a  second 
variable  throttle,  said  pilot  output  port  (24,54,74)  of 
said  flow  control  valve  (20,50,70)  being  coupled 
through  said  pilot  valve  (10)  to  said  output  port 
(23,53,73)  of  said  flow  control  valve  (20,50,70)  in 

3  which'  position  of  said  valve  body  (30,57,75)  is 
controlled  by  said  pilot  valve  (113a,113b),  char- 
acterized  in  that  said  flow  control  valve  (20,50,70) 
is  provided  with  a  fixed  throttle  (26,56,77)  disposed 
in  a  second  pilot  hydraulic  passage  leading  to  the 

;  back  pressure  chamber  (25,55,81). 
2.  A  hydraulic  pressure  control  system  as  set 

forth  in  claim  1,  characterized  in  that  said  first 
variable  throttle  (37,60)  of  said  flow  control  valve  - 
(20,50)  is  arranged  to  increase  said  opening  area  in 

)  response  to  the  amount  of  movement  in  said  valve 
body  (30,57),  said  second  pilot  hydraulic  passage 
fluidically  connects  said  pilot  output  port  (24,54) 
and  said  back  pressure  chamber  (25,55),  and  said 
first  throttle  (25,56)  is  provided  in  said  pilot  output 

;  port  (24,54,74). 
3.  A  hydraulic  pressure  control  system  as  set 

forth  in  claim  1,  characterized  in  that  said  first 
variable  throttle  (80)  of  sad  flow  control  valve  (70) 



15  0  231  876  16 

is  arranged  to  reduce  said  opening  area  in  re- 
sponse  to  the  amount  of  movement  in  said  vaive 
body  (75),  another  fixed  throttle  (76)  different  from 
said  fixed  throttle  (77)  is  provided  at  an  upper 
stream  of  said  first  variable  throttle  (80)  in  said  first  5 
pilot  hydraulic  passage,  said  second  pilot  hydraulic 
passage  connects  a  portion  between  said  another 
fixed  throttle  (76)  and  said  first  variable  throttle  - 
(80)  in  said  first  pilot  hydraulic  passage  and  said 
back  pressure  chamber  (81),  and  that  said  first-  w 
mentioned  fixed  throttle  (77)  for  said  back  pressure 
chamber  is  provided  in  said  second  pilot  hydraulic 
passage. 

4.  A  hydraulic  pressure  control  system  com- 
prising  a  flow  control  valve  (106a,106b)  having  a  w 
valve  body  (123,123')  and  a  pilot  valve  (113a,113b) 
having  a  first  variable  throttle,  in  which  position  of 
said  valve  body  (123,123')  is  controlled  by  said 
pilot  valve  (113a,113b),  characterized  in  that  said 
flow  control  valve  (106a,106b)  further  comprises  an  20 
input  port  (124),  a  pilot  input  port  (118),  an  output 
port  (125),  a  back  pressure  chamber  (128),  a  sec- 
ond  variable  throttle  (119)  provided  in  a  first  pilot 
hydraulic  passage  extending  from  said  pilot  input 
port  (118)  to  said  output  port  (125),  for  changing  an  25 
opening  area  thereof  in  response  to  the  amount  of 
movement  in  said  valve  body  (123,123'),  and  a 
fixed  throttle  (126',128')provided  in  a  second  hy- 
draulic  passage  extending  from  -said  pilot  input  port 
(118)  to  said  back  pressure  chamber  (128),  said  30 
pilot  input  port  (118)  communicating  .with  said  out:  ' 
put  port  (125)  and  said  back  pressure  chamber  - 
(128),  said  pilot  valve  (113a,113b)  having  a  second 
variable  throttle,  and  said  pilot  input  port  (118)  of 
said  flow  control  valve  (106a,106b)  being  coupled  35 
through  said  pilot  valve  (113a,113b)  to  said  flow 
control  valve  (106a,  106b). 

5.  A  hydraulic  pressure  control  system  as  set 
forth  in  claim  4,  characterized  in  that  a  check  valve 
(120)  is  provided  in  said  first  pilot  hydraulic  pas-  40 
sage  between  said  first  variable  throttle  (119)  and 
said  output  port  (125). 

6.  A  hydraulic  pressure  control  system  as  set 
forth  in  claim  4,  characterized  in  that  a  check  valve 
(120)  is  provided  at  said  output  port  (125).  45 

50 

55 

9 



I  231  876 

F I G .   1  ( P R I O R   A R T )  

F I G S   ( P R I O R   A R T )  

LU 
<  

S  
o  

T i m e  



0  231  876 



0  231  876 



0  231  876 



0  231  876 



0  231  876 



0  231  876 



1 

I  o  



0  231  876 


	bibliography
	description
	claims
	drawings

