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Description 

Background  of  the  Invention 

This  invention  relates  generally  to  the  load 
sensing  controls  of  a  load  responsive  system. 

In  more  particular  aspects  this  invention  relates 
to  positive  and  negative  load  pressure  identifying 
and  transmitting  controls,  for  use  in  load  respon- 
sive  systems. 

In  still  more  particular  aspects  this  invention 
relates  to  positive  and  negative  load  pressure  iden- 
tifying  and  transmitting  controls,  which  can  respond 
with  direction  control  spool  in  its  neutral  position,  in 
anticipation  of  the  system  demand. 

Load  pressure  sensing,  identifying  and  trans- 
mitting  circuits  are  widely  used  in  control  of  load 
responsive  systems.  Such  load  pressure  sensing, 
identifying  and  transmitting  circuits  usually  employ 
check  valve  or  shuttle  valve  logic  systems,  in  iden- 
tification  of  maximum  system  load  pressure,  while 
various  types  of  load  pressure  sensing  ports,  se- 
quentially  interconnected  by  the  direction  control 
spool,  are  used  in  identification  of  whether  the  load 
pressure  signal  is  positive  or  negative. 

The  presence  of  such  load  sensing  ports,  posi- 
tioned  in  the  bore  of  a  direction  control  spool, 
inevitably  increases  the  total  spool  stroke  and  dead 
band  of  the  spool,  making  the  control  less  sen- 
sitive.  In  order  not  to  increase  the  dead  band  of  the 
valve,  the  flow  area  of  the  load  pressure  sensing 
ports  is  selected  as  small  as  possible,  resulting  in 
substantial  attenuation  of  the  signal  and  greatly 
affecting  the  response  of  the  compensating  con- 
trols.  Such  load  pressure  sensing  ports  are  shown 
in  US-A-4,1  54,261,  issued  May  15,  1979.  Since 
such  load  pressure  sensing  ports  are  gradually 
uncovered,  with  the  displacement  of  the  direction 
control  spool  from  its  neutral  position,  at  small 
displacements  the  attenuation  of  the  load  pressure 
signal  is  very  great.  This  type  of  load  pressure 
sensing  circuit  suffers  from  one  additional  disad- 
vantage.  Since  the  movement  of  the  direction  con- 
trol  spool  is  directly  used  in  interconnecting  the 
load  pressure  signal  to  the  compensator  or  pump 
controls,  it  is  impossible  to  transmit  such  signals 
with  the  direction  control  spool  in  its  neutral  posi- 
tion  and  in  anticipation  of  the  control  function.  Such 
a  load  sensing  circuit,  provided  with  the  feature  of 
anticipation,  is  shown  in  US-A-4,610,194,  issued 
September  9,  1986.  This  type  of  load  sensing 
circuit,  although  very  effective,  suffers  from  one 
disadvantage  in  that  the  load  pressure  signal  iden- 
tifying  shuttle  might  be  adversely  affected  with  very 
rapid  change  in  the  control  pressure  differential  of 
the  spool  position  control  signals. 

Summary  of  the  Invention 

It  is  therefore  a  principal  object  of  this  invention 
to  provide  a  load  pressure  sensing,  identifying  and 
transmitting  circuit,  capable  of  transmitting  iden- 
tified  load  pressure  signals  to  the  compensator  and 

5  pump  controls,  in  which  transmission  of  the  control 
signals  to  the  load  pressure  identifying  circuit  is 
related  to  both  the  direction  and  specific  displace- 
ment  of  the  direction  control  spool  from  its  neutral 
position. 

io  It  is  a  further  object  of  this  invention  to  provide 
a  load  pressure  sensing,  identifying  and  transmit- 
ting  circuit,  which  responds  to  the  control  signal 
associated  with  the  specific  direction  of  displace- 
ment  of  the  control  spool,  after  the  control  spool  is 

75  displaced  a  specific  distance  from  its  neutral  posi- 
tion. 

It  is  another  object  of  this  invention  to  provide 
a  load  pressure  identifying  circuit,  which  is  insensi- 
tive  to  high  transients  in  the  control  pressure  dif- 

20  ferential,  used  in  positioning  of  the  direction  control 
spool,  while  the  direction  control  spool  is  displaced, 
through  a  specific  distance  from  its  neutral  position. 

It  is  another  object  of  this  invention  to  provide 
a  load  pressure  identifying  circuit,  capable  of  trans- 

25  mitting  identified  load  pressure  signals  to  the  com- 
pensator  and  pump  controls,  in  anticipation  of  dis- 
placement  of  the  direction  control  spool  from  its 
neutral  position,  in  which  the  transmission  of  con- 
trol  signals  to  the  load  pressure  identifying  circuit  is 

30  related  to  the  direction  of  displacement  of  the  con- 
trol  spool,  after  the  control  spool  is  displaced  a 
specific  distance  from  its  neutral  position. 

It  is  another  object  of  this  invention  to  provide 
a  load  pressure  signal  identifying  circuit,  which 

35  permits  great  simplification  in  remote  control  signal 
generating  controls,  both  of  manual  and  servo 
types. 

According  to  the  present  invention  there  is 
provided,  a  load  responsive  system  including  a 

40  fluid  power  actuator  operable  to  control  a  positive 
or  negative  load;  a  source  of  pressure  fluid;  fluid 
exhaust  means;  flow  control  means  of  the  load 
responsive  system  and  first  valve  means  for  selec- 
tively  interconnecting  the  actuator  with  the  source 

45  of  pressure  fluid  and  the  fluid  exhaust  means; 
positioning  means  of  the  first  valve  means  respon- 
sive  to  first  and  second  control  signals;  load  pres- 
sure  identifying  means  operable  to  identify  the  type 
of  load  pressure  as  positive  or  negative  and  to 

50  supply  the  identified  load  pressure  to  the  flow 
control  means;  and  logic  means  responsive  to  the 
control  signals  in  the  load  pressure  identifying 
means,  characterised  by: 

synchronizing  means  between  the  first  valve 
55  means  and  the  logic  means  responsive  to  the  di- 

rection  of  displacement  of  the  first  valve  means 
from  its  neutral  position  to  selectively  control  the 
connection  of  the  first  and  second  control  signals 
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with  the  logic  means. 
Thus  there  is  provided  a  novel  load  pressure 

sensing,  identifying  and  transmitting  circuit,  with 
minimum  attenuation  of  the  load  pressure  control 
signals,  which  selectively  eliminates  transmittal  of 
control  signals  used  in  positioning  of  the  direction 
control  spool  to  the  load  pressure  identifying  cir- 
cuit,  in  order  to  maintain  full  synchronization  be- 
tween  the  load  pressure  sensing  and  identifying 
circuit  and  the  command  controls  signals,  transmit- 
ted  to  the  direction  control  spool. 

A  preferred  embodiment  of  this  invention  will 
now  be  described  with  reference  to  the  accom- 
panying  drawing  which  is  a  longitudinal  sectional 
view  of  a  single  stage  compensated,  direction  con- 
trol  valve  responding  to  hydraulic  control  signals 
through  control  and  cut-off  chambers,  together  with 
a  sectional  view  of  load  pressure  signal  identifying 
and  transmitting  valve  schematically  shown  system 
pump,  pump  controls,  load  actuator  and  system 
reservoir,  all  connected  by  schematically  shown 
system  fluid  conducting  lines. 

Referring  now  to  the  drawing,  a  load  respon- 
sive,  fully  compensated,  single  stage  valve  assem- 
bly,  generally  designated  as  10,  is  interposed  be- 
tween  an  actuator  11,  operating  a  load  W,  and  a 
source  of  pressure  fluid  12,  including  a  pump  13, 
provided  with  an  output  flow  control  14,  which  may 
be  of  a  bypass  type,  or  of  a  variable  displacement 
type,  well  known  in  the  art,  and  which  may  re- 
spond,  in  a  well  known  manner,  to  the  maximum 
load  signal  pressure  of  the  load  responsive  fluid 
power  and  control  system  of  the  drawing.  The 
single  stage  valve  assembly  10  includes  flow  con- 
trol  means  15  of  said  load  responsive  system  and 
first  valve  means  16.  The  pump  13  is  connected  to 
fluid  exhaust  means  18,  which  includes  a  system 
reservoir  17,  and  supplies,  through  discharge  line 
19  flow  control  means  15  with  pressure  fluid.  The 
first  valve  means  16  is  provided  with  a  housing  20 
having  a  direction  control  spool  21  slidably  dis- 
posed  therein,  while  flow  control  means  15  is  pro- 
vided  with  a  housing  22  containing  positive  load 
compensating  means  23  and  negative  load  com- 
pensating  means  24.  The  functional  relationship 
between  flow  control  means  15,  including  positive 
and  negative  load  compensating  means  23  and  24, 
which  are  of  a  single  stage  type,  and  which  are 
used  in  control  of  both  positive  and  negative  loads, 
and  first  valve  means  16,  including  the  direction 
control  spool  21,  are  similar  to  those  described  in 
detail  in  US-A-4,222,409,  issued  September  16, 
1980.  Briefly,  first  valve  means  16  comprises  the 
direction  control  spool  21  slidably  guided  in  bore 
25  in  the  housing  20.  The  direction  control  spool  21 
is  provided  with  positive  load  metering  slots  26  and 
27  and  negative  load  metering  slots  28  and  29. 
One  end  of  the  direction  control  spool  21  projects 

into  control  space  30,  subjected  to  pressure  of  a 
control  signal  A,  while  the  other  end  projects  into 
control  space  31  ,  subjected  to  pressure  of  a  control 
signal  B.  In  a  well  known  manner,  the  direction 

5  control  spool  21  is  maintained  in  neutral  position, 
as  shown  in  the  drawing,  by  a  centering  spring  32, 
well  known  in  the  art.  Bore  25  intersects  a  first 
signal  chamber  33,  a  first  exhaust  chamber  34,  a 
first  load  chamber  35,  a  supply  chamber  36,  a 

io  second  load  chamber  37,  a  second  exhaust  cham- 
ber  38  and  a  second  signal  chamber  39.  One  end 
of  the  direction  control  spool  21  protrudes  into 
control  space  30  and  is  subjected  to  pressure  of 
control  signal  A.  The  product  of  the  pressure  of 

is  control  signal  A  and  cross-sectional  area  of  the  end 
of  the  direction  control  spool  21  constitutes  first 
force  generating  means  40.  The  other  end  of  the 
direction  control  spool  21  protrudes  into  control 
space  31  and  is  subjected  to  pressure  of  control 

20  signal  B.  The  product  of  the  pressure  of  control 
signal  B  and  cross-sectional  area  of  the  other  end 
of  the  direction  control  spool  21  constitutes  second 
force  generating  means  43.  One  end  of  the  control 
spool  21  terminates  in  a  cut-off  surface  45,  pro- 

25  vided  with  cut-off  edge  46,  which  cooperates  with  a 
timing  surface  47,  defining  one  end  of  the  first 
signal  chamber  33.  The  other  end  of  the  control 
spool  21  terminates  in  a  cut-off  surface  48,  pro- 
vided  with  cut-off  edge  49,  which  cooperates  with  a 

30  timing  surface  50,  defining  one  end  of  the  second 
signal  chamber  39. 

Positioning  means  51  of  the  direction  control 
spool  21  include  the  first  and  second  force  gen- 
erating  means  40  and  43,  opposing  the  force  gen- 

35  erated  by  the  control  spring  32,  which  in  response 
to  the  magnitude  of  the  pressures  of  control  signals 
A  and  B  determine  the  controlling  position  of  the 
direction  control  spool  21  . 

Control  signal  blocking  means  52  include  first 
40  and  second  signal  chambers  33  and  39,  provided 

with  timing  surfaces  47  and  50,  working  in  coopera- 
tion  with  cut-off  edges  46  and  49  and  include 
timing  means  53  responsive  to  the  position  of  the 
direction  control  spool  21,  namely  cut-off  surfaces 

45  45  and  48. 
Load  pressure  identifying  means  54a  is  oper- 

atively  associated  with  the  first  valve  means  16  and 
the  flow  control  means  15.  First  signal  chamber  33 
of  the  first  valve  means  16  is  connected  by  line  54 

50  to  a  first  control  chamber  55  of  the  load  pressure 
identifying  means  54a,  while  line  54  is  also  con- 
nected  through  a  leakage  orifice  56  with  the  reser- 
voir  17.  In  a  similar  manner  a  second  signal  cham- 
ber  39  of  the  first  valve  means  16  is  connected  by 

55  line  57  to  a  second  control  chamber  58  of  the  load 
pressure  identifying  means  54a,  while  line  57  is 
also  connected  through  leakage  orifice  59  with  the 
reservoir  17.  The  first  and  second  control  cham- 
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bers  55  and  589  are  in  direct  communication  with 
the  ends  of  a  logic  shuttle  61,  which  is  biased  by 
springs  62  and  63  towards  the  position  as  shown 
on  the  drawing.  Logic  means  61a  can  be  of  any 
type  operable  to  identify  load  pressure  signals,  for 
example  a  check  valve  logic,  shuttle  valve  logic  or 
electrical  logic,  which  are  all  capable  of  identifying 
load  pressure  signals  as  positive  or  negative.  Both 
the  construction  and  operation  of  the  load  pressure 
identifying  means  54a  were  described  in  great  de- 
tail  in  US-A-4,610,194,  issued  September  9,  1986. 
Briefly,  depending  on  whether  the  load  W  is  posi- 
tive  or  negative,  i  respect  to  the  intended  correction 
in  its  position,  full  displacement  of  the  logic  shuttle 
61  in  either  direction,  either  connects  positive  load 
pressure  to  port  64,  or  negative  load  pressure  to 
port  65. 

Port  64,  subjected  to  positive  load  pressure,  is 
connected  by  line  66  with  a  control  chamber  67  of 
the  positive  load  compensating  means  23.  The 
positive  load  compensating  means  23  is  provided 
with  a  throttling  spool  68  that  is  subjected  at  one 
end  to  pressure  in  a  control  chamber  69,  while  also 
being  subjected  at  the  other  end  to  pressure  in  the 
control  chamber  67  and  the  biasing  force  of  a 
control  spring  70.  The  throttling  spool  68  by  throt- 
tling  action  of  throttling  ports  71  controls  the  fluid 
flow  from  an  inlet  chamber  72  to  an  outlet  chamber 
73.  The  outlet  chamber  73  is  connected  by  line  74 
with  the  supply  chamber  36. 

Port  65,  subjected  to  negative  load  pressure,  is 
connected  by  line  75  to  a  control  chamber  76  of 
the  negative  load  compensating  means  24.  A  throt- 
tling  spool  77,  subjected  to  the  pressure  in  a  con- 
trol  chamber  78  and  to  the  biasing  force  of  a 
control  spring  79,  regulates  fluid  flow  from  an  outlet 
chamber  81  to  an  exhaust  chamber  82  by  the 
throttling  action  of  throttling  ports  80.  The  exhaust 
chamber  82  is  connected  to  the  reservoir  17.  The 
outlet  chamber  81  is  also  connected  by  line  83  with 
first  exhaust  chamber  34,  which  in  turn  is  con- 
nected  by  line  84  with  the  second  exhaust  cham- 
ber  38. 

First  load  chamber  35  is  connected  by  line  85 
to  the  actuator  1  1  and  to  a  chamber  86  of  the  load 
pressure  identifying  means  54a  while  the  second 
load  chamber  37  is  connected  by  line  87  with  the 
fluid  motor  11  and  a  chamber  88  of  the  load 
pressure  identifying  means  54a. 

Synchronizing  means  89  relates  to  the  syn- 
chronizing  action  of  the  valve  spool  21,  provided 
with  cut-off  surfaces  45  and  48,  with  the  action  of 
the  logic  shuttle  61  in  such  a  way  that  transmittal  of 
the  load  pressure  signals  to  the  shuttle  logic  61  is 
influenced  by  displacement  of  the  valve  spool  21 
from  its  neutral  position. 

With  the  direction  control  spool  21  maintained 
in  its  neutral  position,  as  shown,  by  the  centering 

spring  32,  in  a  manner  well  known  in  the  art,  first 
load  chamber  35  and  second  load  chamber  37  are 
completely  isolated  from  the  supply  chamber  36 
and  first  and  second  exhaust  chambers  34  and  38. 

5  At  the  same  time,  as  shown  in  the  drawing,  the 
connection  from  the  first  load  chamber  35,  through 
line  85  and  the  chamber  86,  is  blocked  by  the  logic 
shuttle  61,  while  the  connection  from  the  second 
load  chamber  37,  through  line  87  and  the  chamber 

io  88,  is  also  blocked  by  the  logic  shuttle  61.  Under 
those  conditions  the  fluid  within  the  actuator  11, 
subjected  to  pressure  generated  by  the  load  W,  is 
completely  isolated  from  the  controlling  elements 
of  the  control  system. 

is  Assume  that  the  control  pressure  differential, 
developed  between  the  pressure  in  control  space 
30,  due  to  control  signal  A,  and  pressure  in  control 
space  31,  due  to  control  signal  B,  acting  on  the 
cross-sectional  area  of  the  end  of  the  direction 

20  control  spool  21  ,  develops  a  force,  just  sufficient  to 
balance  the  centering  force  of  the  centering  spring 
32,  with  control  signal  A  being  greater  than  control 
signal  B. 

Assume  also  that  the  centering  force  of  the 
25  biasing  springs  62  and  63,  maintaining  the  logic 

shuttle  61  in  neutral  position,  as  shown  in  the 
drawing,  is  so  selected,  that  with  the  pressure 
differential  developed  in  first  and  second  control 
chambers  55  and  58,  necessary  for  full  displace- 

30  ment  of  the  logic  shuttle  61  in  either  direction,  is 
half  of  that  required  to  displace  the  direction  con- 
trol  spool  21  from  its  neutral  position  against  the 
force  of  spring  32.  Then,  since  control  space  31 
with  the  direction  control  spool  21  in  its  neutral 

35  position  is  directly  connected  with  the  second  sig- 
nal  chamber  39,  which  in  turn  is  connected  through 
line  57  with  the  second  control  chamber  58  and 
since,  in  a  similar  manner,  control  space  30  is 
connected  through  first  signal  chamber  33  and  line 

40  54  to  the  first  control  chamber  55,  the  direction 
control  spool  21  and  the  logic  shuttle  61  will  be 
subjected  to  the  same  pressure  differential.  There- 
fore,  the  logic  shuttle  61  will  be  fully  displaced 
through  its  entire  stroke  in  either  direction  at  con- 

45  trol  pressure  differentials,  well  below  those  required 
to  displace  direction  control  spool  21  from  its  neu- 
tral  position. 
Therefore,  with  control  signal  A  assumed  to  be 
greater  than  control  signal  B,  the  logic  shuttle  61 

50  will  be  fully  displaced  to  the  right  from  its  neutral 
position,  before  the  direction  control  spool  21  is 
moved  to  the  right  from  its  neutral  position.  This 
control  pressure  transmitting  circuit  will  remain  the 
same  until  the  direction  control  spool  21  is  dis- 

ss  placed  to  the  right,  through  a  distance  X,  in  which 
position  cut-off  edge  49  will  engage  timing  surface 
50,  effectively  isolating  the  control  signal  B  from 
the  second  control  chamber  58,  while  the  first 

4 
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control  chamber  55  remains  subjected  to  pressure, 
equivalent  to  control  signal  A.  During  further  dis- 
placement  to  the  right  of  the  valve  spool  21  ,  under 
forces  developed  by  the  pressure  differential  due 
to  the  A  and  B  control  signals,  the  logic  shuttle  61 
will  be  subjected  to  the  pressure,  equivalent  to 
control  signal  A,  while  second  control  chamber  58, 
through  the  action  of  leakage  orifice  59,  will  be 
subjected  to  the  pressure  of  the  exhaust  circuit  of 
the  reservoir  17. 

With  the  valve  spool  21  in  its  neutral  position 
the  logic  shuttle  61  is  subjected  to  the  same  pres- 
sure  differential  as  the  direction  control  spool  21 
and  the  logic  shuttle  61  is  fully  displaced  through 
its  entire  stroke  in  the  same  direction  as  the  in- 
tended  direction  of  displacement  of  the  direction 
control  spool  21.  This  condition  is  maintained  while 
the  direction  control  spool  21  is  being  displaced  in 
either  direction  through  a  distance  X. 

Once  displacement  of  the  direction  control 
spool  21,  in  either  direction,  exceeds  distance  X, 
the  position  of  the  direction  control  spool  21  will  be 
established  by  the  pressure  differential  generated 
by  control  signals  A  and  B  and  will  vary  with  the 
magnitude  of  those  control  signals,  while  the  logic 
shuttle  61  remains  in  fully  displaced  position,  sub- 
jected  to  pressure,  equivalent  to  either  control  sig- 
nal  A  or  B,  depending  on  the  direction  of  displace- 
ment  of  the  direction  control  spool  21  from  its 
neutral  position.  Therefore,  the  direction  of  dis- 
placement  of  the  direction  control  spool  21  is  the 
same  and  therefore  fully  synchronized  with  the 
displacement  of  the  logic  shuttle  61  through  its 
entire  stroke  once  the  direction  control  spool  21  is 
displaced  in  either  direction  from  its  neutral  posi- 
tion  through  distance  X.  The  feature  of  anticipation 
and  that  of  displacement  of  the  logic  shuttle  61, 
before  the  direction  control  spool  21  is  moved  from 
its  neutral  position,  is  also  achieved.  Therefore, 
irrespective  of  the  magnitude  of  the  pressure  dif- 
ferential  and  irrespective  of  the  direction  of  the 
effective  force,  developed  on  the  direction  control 
spool  21  by  the  control  pressure  differential,  the 
direction  of  displacement  of  the  valve  spool  21 
from  its  neutral  position  will  remain  always  fully 
synchronized  with  the  direction  of  displacement  of 
the  logic  shuttle  61  ,  as  long  as  the  actual  pressure 
of  A  and  B  control  signals  is  not  permitted  to  drop 
below  that,  equivalent  to  the  preloads  of  the  biasing 
springs  62  and  63. 

The  direction  of  displacement  of  the  direction 
control  spool  21  automatically  determines  the  di- 
rection  of  displacement  of  the  load  W  and  direction 
of  displacement  of  the  logic  shuttle  61  which,  in  a 
manner  as  described  in  detail  in  my  U.S.  Patent 
4,610,194,  automatically  identifies  the  load  pres- 
sure  as  being  positive  or  negative. 

If  the  load  pressure  is  of  a  positive  type,  the 

positive  load  pressure  from  port  64  through  line  66 
is  transmitted  to  the  control  chamber  67.  Then,  in  a 
manner  well  known  to  those  skilled  in  the  art,  the 
throttling  spool  68  will  automatically  establish  a 

5  modulating  position,  throttling  by  throttling  ports  71 
the  fluid  flow  from  the  inlet  chamber  72  to  the 
outlet  chamber  73,  to  maintain  a  relatively  constant 
pressure  differential  across  an  orifice  created  by 
displacement  of  the  positive  load  metering  slots  26 

w  or  27. 
If  the  load  pressure  is  of  a  negative  type,  the 

negative  load  pressure  from  port  65  is  transmitted 
through  line  75  to  the  control  chamber  76.  Then,  in 
a  manner  well  known  to  those  skilled  in  the  art,  the 

is  throttling  spool  77  will  automatically  establish  a 
modulating  position  throttling  by  throttling  ports  80, 
the  fluid  flow  from  the  outlet  chamber  81  to  the 
exhaust  chamber  82,  to  maintain  a  relatively  con- 
stant  pressure  differential  across  an  orifice,  created 

20  by  displacement  of  the  negative  load  metering 
slots  28  or  29. 

If  the  dead  band  of  the  direction  control  spool 
21  is  so  selected  that  it  is  either  equal  to  or  larger 
than  distance  X,  the  feature  of  anticipation  of  the 

25  load  pressure  identifying  circuit  is  maintained,  while 
in  the  load  controlling  position  of  the  direction 
control  spool  21,  the  logic  shuttle  61  remains  fully 
synchronized  with  the  direction  of  displacement  of 
the  direction  control  spool  21  and  fully  independent 

30  of  the  variation  in  the  control  pressure  differential, 
to  which  the  direction  control  spool  21  is  subjected. 

In  some  types  of  controlling  systems  and  espe- 
cially  in  systems  using  electro-hydraulic  servo 
valves  in  control  of  the  direction  control  spool  21, 

35  the  direction  of  the  effective  force,  generated  by 
the  control  pressure  differential,  due,  for  example, 
to  the  inertia  of  the  direction  control  spool  21  ,  may 
be  in  a  different  direction  to  that  of  the  direction  of 
displacement  of  the  direction  control  spool  21  from 

40  its  neutral  position.  As  shown  on  the  drawing  the 
direction  of  displacement  of  the  logic  shuttle  61 
becomes  independent  of  the  variation  in  the  pres- 
sure  differential  to  which  the  direction  control  spool 
21  is  subjected  and  therefore  synchronization  be- 

45  tween  the  direction  of  displacement  of  the  direction 
control  spool  21  and  the  direction  of  displacement 
of  the  logic  shuttle  61  is  fully  maintained,  under  all 
operating  conditions  as  long  as  the  pressure  of  the 
A  and  B  control  signals  is  maintained  above  a 

50  certain  predetermined  minimum  level,  as  estab- 
lished  by  the  preload  in  the  biasing  springs  62  and 
63. 

In  the  vicinity  of  neutral  position  of  the  valve 
spool  21  as  determined  by  distance  X,  which  can 

55  be  selected  at  small  values,  the  inertial  effect  of  the 
valve  spool  21  and  its  influence  on  pressure  dif- 
ferential  is  the  same  as  the  required  displacement 
of  the  logic  spool  61  .  The  sudden  reversal  in  pres- 

5 
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sure  differential  in  practical  systems  only  occur  in 
positions  of  the  valve  spool  21  greater  than  that  of 
distance  X.  Therefore,  in  a  manner  as  described 
above,  once  the  valve  spool  21  i  displaced  from  its 
neutral  position,  through  a  distance  greater  than  X, 
it  automatically  becomes  fully  synchronized  with 
the  direction  of  displacement  of  the  logic  spool  61  . 

Although  the  preferred  embodiments  of  this 
invention  have  been  shown  and  described  in  detail, 
it  is  recognized  that  the  invention  is  not  limited  to 
the  precise  form  and  structure  shown  and  various 
modifications  and  rearrangements  as  will  occur  to 
those  skilled  in  the  art  upon  full  comprehension  of 
this  invention  may  be  resorted  to  without  departing 
from  the  scope  of  the  invention  as  defined  in  the 
claims. 

Claims 

1.  A  load  responsive  system  including  a  fluid 
power  actuator  (11)  operable  to  control  a  posi- 
tive  or  negative  load  (W);  a  source  of  pressure 
fluid  (12);  fluid  exhaust  means  (18);  flow  con- 
trol  means  (15)  of  the  load  responsive  system 
and  first  valve  means  (16)  for  selectively  inter- 
connecting  the  actuator  (11)  with  the  source  of 
pressure  fluid  (12)  and  the  fluid  exhaust  means 
(18);  positioning  means  (51)  of  the  first  valve 
means  (16)  responsive  to  first  (A)  and  second 
(B)  control  signals;  load  pressure  identifying 
means  (54a)  operable  to  identify  the  type  of 
load  pressure  as  positive  or  negative  and  to 
supply  the  identified  load  pressure  to  the  flow 
control  means  (15);  and  logic  means  (61a) 
responsive  to  the  control  signals  (A,B)  in  the 
load  pressure  identifying  means  (54a),  charac- 
terised  by: 

synchronizing  means  (89)  between  the  first 
valve  means  (16)  and  the  logic  means  (61a) 
responsive  to  the  direction  of  displacement  of 
the  first  valve  means  (16)  from  its  neutral  posi- 
tion  to  selectively  control  the  connection  of  the 
first  and  second  control  signals  (A,B)  with  the 
logic  means  (61a). 

2.  A  system  according  to  claim  1,  wherein  the 
logic  means  (61a)  includes  a  logic  shuttle  (61). 

3.  A  system  according  to  claim  1,  wherein  the 
synchronizing  means  (89)  includes  control  sig- 
nal  blocking  means  (52)  operable  to  selectively 
block  transmittal  of  the  first  (A)  and  the  second 
(B)  control  signals  to  the  load  pressure  iden- 
tifying  means  (54a)  in  response  to  the  direction 
of  displacement  of  the  first  valve  means  (16) 
from  its  neutral  position. 

4.  A  load  responsive  system  as  set  forth  in  claim 

1  wherein  said  first  valve  means  (16)  has  a 
direction  control  spool  (21)  provided  with  first 
(40)  and  second  (43)  force  generating  means 
respectively  responsive  to  said  first  (A)  and 

5  said  second  (B)  control  signals. 

5.  A  load  responsive  system  as  set  forth  in  claim 
4  wherein  said  direction  control  spool  (21)  has 
spring  biasing  means  (32)  operable  to  bias 

io  said  spool  means  (21)  towards  its  neutral  posi- 
tion. 

6.  A  load  responsive  system  as  set  forth  in  claim 
1  wherein  said  load  pressure  identifying  means 

is  (54a)  includes  a  leakage  orifice  (59)  operable 
to  interconnect  said  load  pressure  identifying 
means  (54a)  for  a  limited  fluid  flow  with  said 
fluid  exhaust  means  (18). 

20  7.  A  load  responsive  system  as  set  forth  in  claim 
3  wherein  said  control  signal  blocking  means 
(52)  has  a  signal  chamber  (33/39)  operably 
connected  to  said  load  pressure  identifying 
means  (54a). 

25 
8.  A  load  responsive  system  as  set  forth  in  claim 

7  wherein  said  first  valve  means  (16)  has  cut 
off  edges  (49/46)  operable  to  selectively  isolate 
said  first  (A)  and  said  second  (B)  control  sig- 

30  nals  in  response  to  displacement  of  said  first 
valve  means  (16). 

9.  A  load  responsive  system  as  set  forth  in  claim 
2  wherein  said  logic  shuttle  (61)  has  biasing 

35  springs  (62,63)  operable  to  bias  said  logic 
shuttle  (61)  towards  a  position  deactivating 
said  flow  control  means  (15). 

10.  A  load  responsive  system  as  set  forth  in  claim 
40  3  wherein  said  control  signal  blocking  means 

(52)  includes  timing  means  (53)  operative  to 
selectively  block  the  first  and  second  control 
signals  (A,B)  after  a  predetermined  displace- 
ment  of  the  first  valve  means  (16)  from  its 

45  neutral  position. 

Patentanspruche 

1.  Lastanprechendes  System:  mit  einem 
50  Stromungsmittel-Leistungsbetatigungsmittel 

(11),  das  betatigbar  ist  zum  Steuern  einer  posi- 
tiven  oder  negativen  Last  (W);  einer  Druckstro- 
mungsmittelquelle  (12);  Stromungsmittelabla/S- 
mitteln  (18);  Stromungssteuermitteln  (15)  des 

55  lastansprechenden  Systems  und  ersten  Ventil- 
mitteln  (16)  zum  selektiven  Verbinden  der  Be- 
tatigungsmittel  (11)  mit  der  Druckstromungs- 
mittelquelle  (12)  und  den  Stromungsmittelab- 
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la/Smitteln  (18);  Positioniermitteln  (51)  der  er- 
sten  Ventilmittel  (16),  die  auf  erste  (A)  und 
zweite  (B)  Steuersignale  ansprechen; 
Lastdruck-identifizierenden  Mitteln  (54a),  die 
betatigbar  sind  zum  Identifizieren  der  Art  von 
Lastdruck  als  positiv  oder  negativ  und  zum 
Liefern  des  identifizierten  Lastdruckes  an  die 
Stromungsmittelsteuermittel  (15);  und  Logik- 
mitteln  (61a)  ansprechend  auf  die  Steuersigna- 
le  (A,  B)  in  den  Lastdruck-identifzierenden  Mit- 
teln  (54), 
gekennzeichnet  durch: 
Synchronisiermittel  (89)  zwischen  den  ersten 
Ventilmitteln  (16)  und  den  Logikmitteln  (61a), 
ansprechend  auf  die  Versetzungsrichtung  der 
ersten  Ventilmittel  (16)  aus  ihrer  Neutralposi- 
tion  zum  selektiven  Steuern  der  Verbindung 
der  ersten  und  zweiten  Steuersignale  (A,  B) 
mit  den  Logikmitteln  (61a). 

2.  System  nach  Anspruch  1,  wobei  die  Logikmit- 
tel  (61a)  einen  hin-  und  herbewegbaren  Logik- 
ventilkorper  (shuttle)  (61)  umfassen. 

teln  (54a)  verbunden  ist. 

8.  Lastansprechendes  System  nach  Anspruch  7, 
wobei  die  ersten  Ventilmittel  (16)  Abschneid- 

5  kanten  (49/46)  aufweisen,  die  betatigbar  sind 
zum  selektiven  Trennen  der  ersten  (A)  und 
zweiten  (B)  Steuersignale,  ansprechend  auf 
Versetzung  der  ersten  Ventilmittel  (16). 

io  9.  Lastansprechendes  System  nach  Anspruch  2, 
wobei  der  Logikventilkorper  (61)  Vorspannfe- 
dern  (62,  63)  aufweist,  die  betatigbar  sind  zum 
Vorspannen  des  Logikventilkorpers  (61)  zur  ei- 
ner  Position  hin,  die  die  Stromungssteuermittel 

is  (15)  au/Ser  Betrieb  setzt. 

10.  Lastansprechendes  System  nach  Anspruch  3, 
wobei  die  Steuersignalblockiermittel  (52)  Zeit- 
steuermittel  (53)  umfassen,  die  betatigbar  sind 

20  zum  selektiven  Blockieren  der  ersten  und  zwei- 
ten  Steuersignale  (A,  B)  nach  einer  vorbe- 
stimmten  Versetzung  der  ersten  Ventilmittel 
(16)  aus  ihrer  Neutralposition. 

3.  System  nach  Anspruch  1,  wobei  die  Synchro- 
nisiermittel  (89)  Steuersignalblockiermittel  (52) 
umfassen,  die  betatigbar  sind  zum  selektiven 
Blockieren  der  Ubertragung  der  ersten  (A)  und 
der  zweiten  (B)  Steuersignale  an  die 
Lastdruck-identifizierenden  Mittel  (54a),  an- 
sprechend  auf  die  Versetzungsrichtung  der  er- 
sten  Ventilmittel  (16)  aus  ihrer  Neutralposition. 

4.  Lastansprechendes  System  nach  Anspruch  1, 
wobei  die  ersten  Ventilmittel  (16)  einen  Wege- 
schieber  (21)  aufweisen,  der  mit  ersten  (40) 
und  zweiten  (43)  krafterzeugenden  Mitteln  ver- 
sehen  ist,  die  jeweils  auf  die  ersten  (A)  bzw. 
die  zweiten  (B)  Steuersignale  ansprechen. 

5.  Lastansprechendes  System  nach  Anspruch  4, 
wobei  der  Wegeschieber  (21)  Federvorspann- 
mittel  (33)  aufweist,  die  betatigbar  sind  zum 
Vorspannen  der  Schiebermittel  (21)  in  ihre 
Neutralposition. 

6.  Lastansprechendes  System  nach  Anspruch  1, 
wobei  die  Lastdruck-identifizierenden  Mittel 
(54a)  eine  Leckzume/Soffnung  (59)  umfassen, 
die  betatigbar  ist  zum  Verbinden  der 
Lastdruck-identifizierenden  Mittel  (54a)  mit  den 
Stromungsmittelabla/Smitteln  (18),  und  zwar  fur 
einen  begrenzten  Stromungsmittelflu/S. 

7.  Lastansprechendes  System  nach  Anspruch  3, 
wobei  die  Steuersignalblockiermittel  (52)  eine 
Signalkammer  (33/39)  aufweisen,  die  betriebs- 
ma/Sig  mit  den  Lastdruck-idenfizierenden  Mit- 

25  Revendicatlons 

1.  Systeme  reagissant  a  une  charge  comprenant 
un  actionneur  de  puissance  hydraulique  (11) 
prevu  pour  commander  une  charge  positive  ou 

30  negative  (W)  ;  une  source  de  fluide  sous  pres- 
sion  (12)  ;  un  moyen  d'echappement  de  fluide 
(18)  ;  des  moyens  de  commande  de  debit  (15) 
du  systeme  reagissant  a  la  charge  et  un  pre- 
mier  moyen  de  vanne  (16)  pour  relier  selecti- 

35  vement  I'actionneur  (11)  a  la  source  de  fluide 
sous  pression  (12)  et  au  moyen  d'echappe- 
ment  (18)  ;  des  moyens  de  positionnement 
(51)  du  premier  moyen  de  vanne  (16)  reagis- 
sant  a  des  premier  (A)  et  deuxieme  (B)  si- 

40  gnaux  de  commande  ;  des  moyens  d'identifi- 
cation  de  pression  de  charge  (54a)  prevus 
pour  identifier  le  type  de  pression  de  charge 
comme  positif  ou  negatif  et  pour  fournir  la 
pression  de  charge  identifiee  aux  moyens  de 

45  commande  de  debit  (15)  ;  et  des  moyens 
logiques  (61a)  reagissant  aux  signaux  de  com- 
mande  (A,  B)  dans  les  moyens  d'identification 
de  pression  de  charge  (54a), 
caracterise  par  : 

50  des  moyens  de  synchronisation  (89)  entre 
le  premier  moyen  de  vanne  (16)  et  les  moyens 
logiques  (61a),  reagissant  a  la  direction  de 
deplacement  du  premier  moyen  de  vanne  (16) 
par  rapport  a  sa  position  de  repos  pour  com- 

55  mander  selectivement  la  connexion  des  pre- 
mier  et  deuxieme  signaux  de  commande  (A,  B) 
aux  moyens  logiques  (61a). 
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2.  Systeme  selon  la  revendication  1,  dans  lequel 
les  moyens  logiques  (61a)  comprennent  un 
clapet  oscillant  (61). 

3.  Systeme  selon  la  revendication  1,  dans  lequel 
les  moyens  de  synchronisation  (89)  compren- 
nent  des  moyens  d'arret  de  signal  de  com- 
mande  (52)  prevus  pour  selectivement  arreter 
la  transmission  du  premier  (A)  et  du  second 
(B)  signal  de  commande  aux  moyens  d'identifi- 
cation  de  pression  de  charge  (54a)  en  reponse 
a  la  direction  de  deplacement  du  premier 
moyen  de  vanne  (16)  par  rapport  a  sa  position 
de  repos. 

4.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  1  ,  dans  lequel  ledit  premier  moyen 
de  vanne  (16)  comprend  un  coulisseau  de 
commande  de  direction  (21)  muni  de  premiers 
(40)  et  deuxiemes  (43)  moyens  generateurs  de 
force  reagissant  respectivement  audit  premier 
(A)  et  audit  deuxieme  (B)  signal  de  commande. 

5.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  4,  dans  lequel  ledit  coulisseau  de 
commande  de  direction  (21)  comprend  des 
moyens  de  sollicitation  elastique  (32)  prevus 
pour  solliciter  ledit  coulisseau  (21)  vers  sa  po- 
sition  de  repos. 

6.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  1,  dans  lequel  lesdits  moyens 
d'identification  de  pression  de  charge  (54a) 
comprennent  un  orifice  de  fuite  (59)  prevu 
pour  relier  a  debit  limite  lesdits  moyens 
d'identification  de  pression  de  charge  (54a) 
audit  moyen  d'echappement  (18). 

7.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  3,  dans  lequel  lesdits  moyens  d'ar- 
ret  de  signal  de  commande  (52)  comprennent 
une  chambre  de  signal  (33/39)  fonctionnelle- 
ment  reliee  auxdits  moyens  d'identification  de 
pression  de  charge  (54a). 

8.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  7,  dans  lequel  ledit  premier  moyen 
de  vanne  (16)  comprend  des  bords  de  coupure 
(49/46)  prevus  pour  selectivement  isoler  ledit 
premier  (A)  et  ledit  second  (B)  signal  de  com- 
mande  en  reponse  a  un  deplacement  dudit 
premier  moyen  de  vanne  (16). 

9.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  2,  dans  lequel  ledit  clapet  oscillant 
(61)  est  associe  a  des  ressorts  de  sollicitation 
(62,  63)  prevus  pour  solliciter  ledit  clapet  oscil- 
lant  (61)  vers  une  position  desactivant  lesdits 

moyens  de  commande  de  debit  (15). 

10.  Systeme  reagissant  a  une  charge  selon  la  re- 
vendication  3,  dans  lequel  lesdits  moyens  d'ar- 

5  ret  de  signal  de  commande  (52)  comprennent 
des  moyens  de  temporisation  (53)  prevus  pour 
selectivement  arreter  les  premier  et  deuxieme 
signaux  de  commande  (A,  B)  apres  un  depla- 
cement  predetermine  du  premier  moyen  de 

io  vanne  (16)  par  rapport  a  sa  position  de  repos. 

15 

20 

25 

30 

35 

40 

45 

50 

8 



EP  0  337  991  B1 

9 


	bibliography
	description
	claims
	drawings

