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Description 

The  present  invention  relates  to  a  hydraulic 
servo-valve  according  to  the  preamble  of  claim  1 
which  is  preferably  employable  for  a  case  where 
water  is  used  as  a  working  liquid. 

A  generic  hydraulic  servo  valve  is  known  from 
the  US-A-3  012  575. 

This  known  generic  hydraulic  servo  valve  in- 
cludes  a  spool  slidably  mounted  in  a  valve  body 
and  a  flapper  mechanism  for  controlling  the  dis- 
placement  of  the  spool.  The  spool  is  provided  with 
static  pressure  bearings  at  opposite  ends;  these 
pressure  bearings  comprise  orifices  and  a  pocket, 
respectively.  The  fluid  for  the  static  pressure  bear- 
ings  is  supplied  from  the  pump  port  through  a 
passage  in  the  spool.  In  order  to  displace  the 
spool,  additional  passages  are  formed  through 
which  fluid  is  supplied  towards  the  face  ends  of  the 
spool.  This  conventional  hydraulic  servo  valve, 
however,  has  the  disadvantage  that  the  spool  must 
be  machined  with  a  high  degree  of  accuracy,  since 
the  spool  must  slide  smoothly  in  the  valve  body. 

Furthermore,  a  known  electrical-hydraulical  ser- 
vo-valve  (hereinafter  referred  to  as  "a  hydraulic 
servo-valve")  has  been  widely  heretofore  used, 
e.g.,  for  numerical  control  of  a  machine  tool  or 
remote  control,  by  converting  a  weak  intensity 
electrical  input  signal  into  hydraulic  pressure.  With 
the  converted  hydraulic  pressure,  the  hydraulic  ser- 
vo-valve  changes  the  direction  of  flow  of  a  working 
liquid  and  moreover  changes  a  flow  rate  of  the 
working  liquid.  A  few  examples  of  the  conventional 
hydraulic  servo-valves  will  be  described  below  with 
reference  to  Figs.  1  to  3. 

Referring  to  Figs.  1  and  2,  the  hydraulic  servo- 
valve  is  fed  with  pressurized  hydraulic  oil  via  a 
pump  port  P.  When  e.g.  a  coil  22R  of  a  torque 
motor  21  is  magnetized  in  response  to  an  electrical 
input  signal,  a  movable  shaft  24  is  displaced  in  the 
rightward  direction,  whereby  the  lower  end  20Ra  of 
a  flapper  20R  is  displaced  in  the  leftward  direction. 
Thus,  pressure  in  a  nozzle  back-pressure  chamber 
18R  is  increased  and  moreover  pressure  in  a  pilot 
chamber  13R  is  also  increased.  As  a  result,  a  spool 
10  is  displaced  in  the  leftward  direction  so  that  the 
hydraulic  oil  is  introduced  in  the  interior  of  a  hy- 
draulic  cylinder  (not  shown)  from  the  pump  port  P 
via  a  cylinder  port  C1.  On  the  other  hand,  the 
hydraulic  oil  returning  from  the  hydraulic  cylinder 
returns  to  a  tank  (not  shown)  from  a  cylinder  port 
C2  via  a  passage  5  and  a  tank  port  R.  In  addition, 
the  hydraulic  oil  flowing  from  the  gap  between  the 
nozzle  19R  and  the  flapper  20R  returns  to  the  tank 
from  the  tank  port  R  via  a  passage  6. 

Fig.  3  is  a  view  which  schematically  illustrates 
another  conventional  hydraulic  servo-valve.  This 
hydraulic  servo-valve  is  provided  with  an  opposing 

pair  of  nozzles  on  both  sides  of  a  flapper.  Referring 
to  Fig.  3,  as  the  hydraulic  servo-valve  is  fed  with 
hydraulic  oil  via  a  pump  port  P,  the  hydraulic  oil 
flows  through  passages  26L  and  26R  in  a  valve 

5  body  1  so  that  it  is  introduced  into  nozzle  back- 
pressure  chambers  18L  and  18R  via  orifices  27L 
and  27R  for  controlling  back-pressure.  The  hydrau- 
lic  oil  discharged  from  the  gaps  between  nozzles 
19L  and  19R  and  a  flapper  20  returns  to  a  tank  (not 

io  shown)  via  passages  6L  and  6R  and  tank  ports  R1 
and  R2.  When  the  flapper  20  is  displaced,  e.g.,  in 
the  leftward  direction  in  response  to  an  electrical 
signal  inputted  into  a  torque  motor  21  ,  pressure  in 
the  nozzle  back-pressure  chamber  18L  is  increased 

75  and  moreover  pressure  in  a  pilot  chamber  13L  is 
also  increased.  On  the  other  hand,  pressure  in  a 
nozzle  back-pressure  chamber  18R  is  reduced  and 
moreover  pressure  in  a  pilot  chamber  13R  is  re- 
duced.  Thus,  a  spool  10  slidably  received  in  a 

20  sleeve  2  is  displaced  in  a  rightward  direction 
against  the  resilient  force  of  a  spring  28R.  As  a 
result,  the  hydraulic  oil  is  introduced  into  the  inte- 
rior  of  a  cylinder  (not  shown)  from  the  pump  port  P 
via  a  cylinder  port  C1.  On  the  other  hand,  the 

25  hydraulic  oil  returning  from  the  hydraulic  cylinder 
returns  to  a  tank  (not  shown)  from  a  cylinder  port 
C2  via  tank  port  R2. 

Since  the  hydraulic  oil  serving  as  a  working 
liquid  is  very  inflammable,  care  must  be  taken 

30  during  handling  of  the  hydraulic  oil.  Waste  hydrau- 
lic  oil  may  cause  environmental  contamination. 

In  the  past,  water  was  used  as  a  working  liquid 
for  driving  or  controlling  a  hydraulic  machine.  How- 
ever,  in  a  case  where  water  serves  as  a  working 

35  liquid,  since  water  has  a  low  viscosity,  there  arise 
problems  that  a  large  quantity  of  water  leaks 
through  a  clearance  S  between  a  spool  and  a 
sleeve,  resulting  in  a  low  rate  of  efficiency,  slidable 
portions  are  subject  to  wear  due  to  friction  and  a 

40  hydraulic  machine  fabricated  using  a  metallic  ma- 
terial  (particularly,  ferrous  material)  is  liable  to  rust, 
if  it  is  left  unused. 

In  recent  years,  considerable  advances  in  the 
production  of  new  raw  materials  have  been  made, 

45  e.g.,  plastics.  Accordingly,  one  of  the  aforemen- 
tioned  problems,  i.e.,  rust,  appearing  in  the  case 
where  water  is  employed  as  a  working  liquid  can 
be  satisfactorily  solved  by  fabricating  portions  com- 
ing  into  contact  with  a  working  liquid  in  a  hydraulic 

50  machine  from  a  new  raw  material.  However,  the 
problem  concerning  wear  due  to  the  low  viscosity 
of  the  working  liquid  (water)  is  still  left  unsolved.  In 
addition,  it  is  difficult  to  machine  slidable  portions 
with  a  high  decree  of  accuracy  for  the  purpose  of 

55  minimizing  leakage  of  the  working  liquid. 
With  the  conventional  hydraulic  servo-valve  as 

shown  in  Figs.  1  and  2,  the  stroke  of  the  spool  10 
cannot  be  made  large,  because  the  hydraulic  ser- 
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vo-valve  has  a  narrow  gap  between  the  nozzle  19R 
and  the  flapper  20R.  For  this  reason,  the  hydraulic 
servo-valve  cannot  be  designed  to  have  a  high  flow 
rate.  Another  problem  is  that  the  flapper  mecha- 
nism  has  low  responsiveness  due  to  a  large 
amount  of  working  liquid  leakage  through  the  clear- 
ance  S,  S1  ,  between  the  spool  and  the  sleeve. 

It  is  the  object  of  the  present  invention  to 
provide  a  hydraulic  servo  valve  which  has  only  little 
demands  on  accuracy. 

This  object  is  achieved  by  the  features  of  claim 
1. 

According  to  the  invention  an  annular  clearance 
is  provided  between  the  spool  and  the  valve  body 
so  that  fluid  can  flow  from  the  pressure  bearing 
towards  the  chambers  between  the  end  surfaces  of 
the  spool  and  the  valve  body.  The  demands  on  the 
accuracy  of  the  spool  and  of  the  valve  body  are 
reduced.  Furthermore  the  wear  between  the  sliding 
elements  is  reduced.  The  fluid  leaking  through  the 
clearance  is  applied  to  the  pilot  pressure  for  dis- 
placing  the  spool.  The  pressure  differences  be- 
tween  the  chambers  behind  the  end  surfaces  of  the 
spool  are  used  to  displace  the  spool. 

With  the  hydraulic  servo-valve  of  the  present 
invention,  the  spool  can  be  supported  in  a  valve 
body  by  the  static  pressure  bearings  at  opposite 
ends  of  the  spool  without  contact  of  the  spool  with 
the  valve  body  this  preventing  wear  of  the  spool 
and  the  valve  body.  Additionally,  slidable  portions 
between  the  spool  and  the  valve  body  may  be 
machined  with  a  low  degree  of  machining  accu- 
racy.  Thus,  the  hydraulic  servo-valve  can  be  fab- 
ricated  by  using  a  new  raw  material  (e.g.,  plastics) 
which  has  been  heretofore  precisely  machined  only 
with  a  great  deal  of  difficulty.  As  a  result,  no  rusting 
occurs,  even  when  water  is  used  as  a  working 
liquid.  In  addition,  the  problem  concerning  leakage 
of  the  working  liquid  can  be  satisfactorily  solved  by 
positively  utilizing  such  leakage  as  static  pressure 
at  the  static  pressure  bearings.  Since  the  spool  is 
separated  from  the  flapper  mechanism,  the  oper- 
ative  range  set  for  positional  displacement  of  the 
spool  can  be  enlarged  and  a  flow  rate  of  the 
working  liquid  can  be  increased  without  leakage  of 
the  working  liquid.  Consequently,  responsiveness 
of  the  flapper  mechanism  can  be  substantially  im- 
proved. 

According  to  the  present  invention,  since  water 
which  is  not  inflammable  is  used  as  a  working 
liquid,  it  can  be  handled  easily.  Waste  working 
liquid  does  not  lead  to  environmental  contamination 
or  other  damage. 

To  carry  out  the  present  invention,  it  is  prefer- 
able  that  a  stainless  material,  e.g.,  a  plastic  is  used 
for  components  which  come  into  contact  with  the 
working  liquid.  Thus,  an  occurrence  of  rusting  in 
the  presence  of  water  can  be  reliably  prevented. 

Fig.  1  is  a  sectional  view  which  schematically 
illustrates  by  way  of  example  a  conventional 
hydraulic  servo-valve; 
Fig.  2  is  a  fragmentary  enlarged  sectional  view 

5  of  the  conventional  hydraulic  servo-valve  in  Fig. 
1; 
Fig.  3  is  a  sectional  view  which  schematically 
illustrates  another  conventional  hydraulic  servo- 
valve;  and 

io  Figs.  4  to  8  respectively  are  a  sectional  view  of 
an  embodiment  of  a  hydraulic  servo-valve  in 
accordance  with  the  present  invention. 

Now,  the  present  invention  will  be  described  in 
detail  hereinafter  with  reference  to  several  pre- 

15  ferred  embodiments  thereof. 
Fig.  4  is  a  first  embodiment  of  the  present 

invention.  The  hydraulic  servo-valve  of  the  present 
invention  includes  a  valve  body  1  in  which  a  sleeve 
2  is  formed  and  a  spool  10  is  slidably  received  in 

20  the  sleeve  2.  The  sleeve  2  and  the  spool  10  are 
made  of  stainless  material,  e.g.,  a  plastic  or  like 
material.  A  sleeve  port  3  is  formed  in  the  sleeve  2, 
and  sleeve  ports  4L  and  4R  are  formed  on  the  both 
sides  of  the  sleeve  ports  3.  The  sleeve  port  3  is 

25  communicated  with  a  pump  port  P,  the  sleeve  port 
4L  is  communicated  with  a  tank  port  R  leading  to  a 
water  tank  (not  shown),  and  the  sleeve  port  4R  is 
likewise  communicated  with  the  tank  port  R  via  a 
passage  5.  A  cylinder  port  C1  is  communicated 

30  with  an  intermediate  location  between  the  sleeve 
port  3  and  the  sleeve  port  4L,  while  a  cylinder  port 
C2  is  communicated  with  an  intermediate  location 
between  the  sleeve  port  3  and  the  sleeve  port  4R. 
It  should  be  noted  that  the  tank  port  R,  the  passage 

35  5,  the  pump  port  P,  the  cylinder  port  C1  and  the 
cylinder  port  C2  are  shown  in  a  common  plane  on 
the  drawing  for  the  purpose  of  simplification  of 
illustration  but  these  ports  and  passage  are  prac- 
tically  arranged  such  that  they  do  not  overlap  each 

40  other  (this  is  the  case  in  another  embodiment 
which  will  be  described  later).  The  sleeve  ports  4L 
and  4R  are  communicated  with  chambers  7L  and 
7R  which  are  formed  on  the  both  sides  of  the 
sleeve  2  via  a  passage  6.  The  chambers  7L  and  7R 

45  are  communicated  with  a  chamber  8  which  is  de- 
fined  by  a  cover  1a  placed  on  the  upper  surface  of 
the  valve  body  1.  Additionally,  the  chambers  7L 
and  7R  are  communicated  with  the  sleeve  2  via 
nozzles  19L  and  19R  and  nozzle  back-pressure 

50  chambers  18L  and  18R  which  are  formed  in  align- 
ment  with  a  center  axis  of  the  sleeve  2. 

An  annular  clearance  C  is  formed  between  the 
spool  10  and  the  sleeve  2  and  smaller  diameter 
portions  1  1  L  and  1  1  R  are  formed  in  the  intermedi- 

55  ate  part  of  the  spool  2.  Namely,  the  smaller  diam- 
eter  portion  1  1  L  is  formed  between  the  sleeve  port 
3  and  the  sleeve  port  4L  and  has  a  longitudinal 
length  appreciably  shorter  than  a  distance  between 

3 
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the  sleeve  port  3  and  the  sleeve  port  4L,  while  the 
smaller  diameter  portion  1  1  R  is  formed  between 
the  sleeve  port  3  and  the  sleeve  port  4R  and  has  a 
longitudinal  length  appreciably  shorter  than  the  dis- 
tance  between  the  sleeve  port  3  and  the  sleeve 
port  4R.  A  pilot  chamber  13L  is  formed  between 
the  left-hand  end  of  the  sleeve  2  and  the  left-hand 
end  surface  of  the  spool  10,  while  a  pilot  chamber 
13R  is  formed  between  the  right-hand  end  of  the 
sleeve  2  and  the  right-hand  end  surface  of  the 
spool  10.  Static  pressure  bearings  14L  and  14R  are 
formed  at  opposite  ends  of  the  spool  10.  Here, 
description  will  be  made  below  only  as  to  the  static 
pressure  bearing  14R.  Specifically,  the  static  pres- 
sure  bearing  14R  comprises  an  annular  pocket  15R 
and  a  plurality  of  orifices  (four  orifices)  16R  which 
are  arranged  in  an  equally  spaced  relationship  in 
the  circumferential  direction.  The  orifices  16R  are 
communicated  with  the  sleeve  port  3  via  a  passage 
17.  Thus,  the  pump  port  P  is  communicated  with 
the  nozzle  back-pressure  chambers  18L  and  18R 
via  the  passage  17,  the  static  pressure  bearings 
14L  and  14R,  the  clearance  C  and  the  pilot  cham- 
bers  13L  and  13R. 

Lower  ends  20Ra  and  20Rb  of  flappers  20R 
and  20L  are  arranged  opposite  to  each  other,  while 
defining  a  gap  D  between  the  nozzle  19R  and  the 
flapper  20R  as  well  as  between  the  nozzle  19L  and 
the  flapper  20L.  The  flappers  20R  and  20L  are 
turnably  supported  to  the  valve  body  1  . 

A  torque  motor  typically  represented  by  refer- 
ence  numeral  21  is  received  in  the  middle  part  of 
the  chamber  8.  The  torque  motor  21  includes  coils 
22L  and  22R,  an  armature  23  and  a  movable  shaft 
24  as  essential  components,  and  opposite  ends  of 
the  movable  shaft  24  are  fastened  to  the  upper 
ends  of  the  flappers  20L  and  20R.  Return  springs 
25,  25  are  resiliently  bridged  between  the  upper- 
most  ends  of  the  flappers  20L  and  20R  and  the 
valve  body  1  . 

Next,  operation  of  the  hydraulic  servo-valve 
shown  in  Fig.  4  will  be  described  below.  Pressur- 
ized  hydraulic  liquid  (water)  is  introduced  in  the 
interior  of  the  hydraulic  servo-valve  via  the  pump 
port  P  and  flows  through  the  passage  17,  e.g.,  in 
the  rightward  direction  to  reach  the  static  pressure 
bearing  14R.  Then,  the  hydraulic  liquid  leaks  into 
the  clearance  C  from  the  static  pressure  bearing 
14R  via  the  orifices  16R  and  the  pocket  15R  to 
thereby  support  the  spool  10  without  contact  of  the 
spool  10  with  the  inner  wall  surface  of  the  sleeve  2. 
The  hydraulic  liquid  is  divided  into  two  parts  at  the 
pocket  15R,  one  of  them  flows  in  the  leftward 
direction  and  the  other  flows  in  the  rightward  direc- 
tion.  A  quantity  of  divided  hydraulic  liquid  is  deter- 
mined  depending  on  the  size  and  length  of  the 
clearance  C  and  a  volume  of  the  pocket  15R.  As 
long  as  the  hydraulic  liquid  leaks  through  the  clear- 

ance  C,  the  spool  10  is  supported  without  contact 
of  the  spool  10  with  the  inner  wall  surface  of  the 
sleeve  2,  whereby  no  wear  occurs  between  the 
sleeve  2  and  the  spool  10.  Consequently,  the 

5  sleeve  2  and  the  spool  10  made  of  plastic  material 
may  be  machined  with  a  low  degree  of  accuracy. 
In  addition,  since  the  sleeve  2  and  the  spool  10  are 
made  of  a  plastic  material,  there  is  no  danger  that 
deterioration  in  the  form  of  rusting  will  occur. 

io  After  completion  of  the  flow  of  hydraulic  liquid 
through  the  clearance  C  in  the  axial  direction  righ- 
twardly,  the  hydraulic  liquid  further  flows  through 
the  pilot  chamber  13R  and  the  nozzle  back-pres- 
sure  chamber  18R  to  reach  the  nozzle  19R  from 

is  which  the  hydraulic  liquid  flows  out  through  the  gap 
D.  Then,  the  hydraulic  liquid  returns  to  the  tank  via 
the  chamber  7R,  the  passage  6,  the  sleeve  port 
4R,  the  passage  5  and  the  tank  port  R. 

When,  e.g.,  the  coil  22R  of  the  torque  motor  21 
20  is  magnetized  in  response  to  the  electrical  signal 

input  into  the  torque  motor  21  during  operation  of 
the  hydraulic  servo-valve,  the  movable  shaft  24  is 
displaced  in  the  rightward  direction  thereby  to  dis- 
place  the  lower  end  20Ra  of  the  flapper  20R  in  the 

25  leftward  direction,  whereby  back-pressure  in  the 
nozzle  back-pressure  chamber  18R  is  increased. 
Thus,  pressure  in  the  pilot  chamber  13R  is  in- 
creased  so  that  the  spool  10  is  displaced  in  the 
leftward  direction.  As  a  result,  the  hydraulic  liquid 

30  is  introduced  in  the  interior  of  a  cylinder  (not 
shown)  via  the  sleeve  port  3  and  the  cylinder  port 
C2.  On  the  other  hand,  the  hydraulic  liquid  return- 
ing  from  the  cylinder  is  delivered  back  to  the  tank 
from  the  cylinder  port  C1  via  the  sleeve  port  4L 

35  and  the  tank  port  R.  In  a  case  where  the  coil  22L  is 
magnetized,  the  hydraulic  servo-valve  operates  in 
the  reverse  manner  to  the  above-described  case. 

In  the  embodiment  shown  in  Fig.  5,  nozzles  are 
formed  in  a  spool.  The  spool  10  is  provided  with 

40  smaller  diameter  portions  12L  and  12R  slidably 
received  in  holes  9L  and  9R  which  are  formed  in 
the  sleeve  2  at  opposite  ends  thereof.  By  this 
construction,  a  pilot  chamber  13L  is  defined  by  the 
sleeve  2,  the  end  surface  of  the  spool  10  and  the 

45  smaller  diameter  portion  12L,  while  a  pilot  chamber 
13R  is  likewise  defined  by  the  sleeve  2,  the  end 
surface  of  the  spool  10  and  the  smaller  diameter 
portion  12R.  The  smaller  diameter  portion  12R 
includes  a  through  hole  18a  extending  at  a  right 

50  angle  relative  to  a  center  axis  of  the  spool  10,  a 
nozzle  back-pressure  chamber  18R  communicated 
with  the  hole  18a  and  a  nozzle  19R  communicated 
with  the  chamber  18R.  Thus,  a  pump  port  P  is 
communicated  with  the  back-pressure  chamber 

55  18R  via  a  passage  17,  a  static  pressure  bearing 
14R,  an  annular  clearance  C  and  the  hole  18a. 
Further,  the  pump  port  P  is  communicated  with  the 
chamber  8  via  the  nozzle  19R. 

4 
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In  the  embodiment  shown  in  Fig.  6,  the  hydrau- 
lic  serve-valve  includes  a  single  flapper  20  and  an 
opposing  pair  of  nozzles  19L  and  19R  which  are 
located  on  both  sides  of  the  flapper  20.  A  valve 
body  1  is  made  of  a  stainless  material,  e.g.,  a 
plastic  material  or  the  like,  and  a  torque  motor  21 
is  immovably  mounted  on  the  upper  surface  of  the 
valve  body  1.  The  flapper  20  protrudes  downward 
in  the  interior  of  a  central  chamber  8  of  the  valve 
body  1  . 

A  pair  of  nozzles  19L  and  19R  and  a  pair  of 
nozzle  back-pressure  chambers  18L  and  18R  are 
arranged  on  both  sides  of  the  flapper  20  in  align- 
ment  with  each  other  in  the  horizontal  direction, 
while  a  slight  gap  is  kept  between  the  flapper  20 
and  each  of  the  nozzle  19L  and  19R. 

On  the  other  hand,  a  sleeve  2  is  formed  in  the 
valve  body  1  in  parallel  with  the  axis  line  of  the 
nozzle  19L  and  19R  and  a  spool  10  is  slidably 
received  in  the  sleeve  2.  A  clearance  C  is  provided 
between  the  inner  wall  of  the  sleeve  2  and  the 
outer  surface  of  the  spool  10.  Springs  28L,  28R  are 
received  in  pilot  chambers  13L,  13R  which  are 
defined  by  the  end  surfaces  of  the  spool  10  and 
the  inner  walls  of  the  sleeve  2.  The  pilot  chambers 
13L  and  13R  are  communicated  with  the  nozzle 
back-pressure  chambers  18L  and  18R  via  pas- 
sages  29L  and  29R. 

The  spool  10  is  formed  with  static  pressure 
bearings  14L  (not  shown)  and  14R  at  opposite 
ends  thereof.  It  should  be  noted  that  for  the  pur- 
pose  of  simplification  in  Fig.  6,  only  the  right-hand 
static  pressure  bearing  4  is  shown.  The  static  pres- 
sure  bearing  14R  includes  a  pocket  15R  and 
orifices  16R  and  is  communicated  with  the  sleeve 
port  3  via  the  passage  17. 

Next,  operation  of  the  third  embodiment  will  be 
described  below. 

For  the  purpose  of  simplification,  description 
will  be  made  below  only  with  regard  to  the  right- 
hand  side  of  the  spool  10.  Pressurized  hydraulic 
liquid  is  introduced  into  the  interior  of  the  hydraulic 
servo-valve  via  a  pump  port  P  and  flows  through  a 
sleeve  port  3,  a  passage  17,  orifices  16R,  an  an- 
nular  pocket  15,  an  annular  clearance  C,  the  pilot 
chamber  13R,  the  passage  29  and  the  nozzle  back- 
pressure  chamber  18R  to  reach  the  nozzle  19R. 
Then,  the  hydraulic  liquid  flows  through  the  gap 
between  the  nozsle  19R  and  the  flapper  20,  a 
central  chamber  8,  a  passage  6R,  a  sleeve  port  4R 
and  a  tank  port  R2  to  return  to  the  tank.  At  this 
time,  a  quantity  of  the  hydraulic  liquid  returning 
directly  to  the  tank  via  the  pocket  15R,  the  clear- 
ance  C,  the  sleeve  port  4R  and  the  tank  port  R2  is 
lost.  However,  the  quantity  of  leaked  hydraulic  liq- 
uid,  i.e.,  distribution  of  the  hydraulic  liquid  in  the 
pocket  15R  can  be  controlled  by  the  size  of  the 
clearance  C  and  a  configuration  of  the  pocket  15R. 

In  addition,  back-pressure  in  the  nozzle  back-pres- 
sure  chamber  18R  can  be  controlled  by  the  orifices 
16R  and  the  clearance  C  in  the  same  manner  as 
the  orifice  27  which  has  been  described  above  with 

5  reference  to  Fig.  3. 
With  the  hydraulic  servo-valve  as  constructed 

in  the  above-described  manner,  when  the  flapper 
20  is  displaced,  e.g.,  in  the  leftward  direction  in 
response  to  the  input  of  an  electrical  signal  into  the 

io  torque  motor  21,  pressure  in  the  nozzle  back- 
pressure  chamber  18L  is  increased  but  pressure  in 
the  nozzle  back-pressure  chamber  18R  is  reduced. 
Thus,  pressure  in  the  pilot  chamber  13L  is  in- 
creased  but  pressure  in  the  pilot  chamber  13R  is 

is  reduced.  As  a  result,  the  spool  10  is  displaced  in 
the  rightward  direction  against  the  resilient  force  of 
the  spring  28R.  Therefore,  pressurized  hydraulic 
liquid  delivered  from  a  pump  port  P  is  introduced 
into  the  interior  of  a  hydraulic  cylinder  (not  shown) 

20  via  a  sleeve  port  3  and  a  cylinder  port  C1  .  On  the 
other  hand,  the  hydraulic  liquid  returning  from  the 
hydraulic  cylinder  is  delivered  back  to  a  tank  (not 
shown)  via  cylinder  port  C2,  a  sleeve  port  4R  and  a 
tank  port  R2.  In  a  case  where  the  flapper  20  is 

25  displaced  in  the  rightward  direction,  the  spool  10  is 
displaced  in  the  leftward  direction.  Thus,  the  hy- 
draulic  servo-valve  operates  in  a  reverse  manner  to 
the  foregoing  case. 

Fig.  7  shows  a  further  embodiment  of  the 
30  present  invention. 

Referring  to  Fig.  7,  the  hydraulic  servo-valve 
includes  a  valve  body  1  in  which  an  opposing  pair 
of  sleeves  2L  and  2R,  an  opposing  pair  of  nozzle 
back-pressure  chambers  18L  and  18R  and  an  op- 

35  posing  pair  of  nozzles  19L,  19R  are  arranged  in 
alignment  with  each  other  in  a  horizontal  direction 
as  shown  in  the  drawing.  Spools  10L  and  10R  are 
slidably  received  in  the  sleeves  2L  and  2R.  The 
nozzles  19L  and  19R  are  protruded  in  the  interior 

40  of  a  central  chamber  8  of  the  valve  body  1  ,  while  a 
gap  A  is  formed  between  the  nozzles  19L  and  19R. 
In  addition,  flappers  20L  and  20R  operatively  asso- 
ciated  with  torque  motors  (not  shown)  firmly  moun- 
ted  on  a  valve  body  1  are  inserted  into  the  gap  A 

45  with  a  slight  amount  of  gap  B  being  kept  between 
the  nozzles  19L  and  19R  and  the  flappers  20L  and 
20R.  The  sleeve  2L  is  formed  with  a  sleeve  port  3L 
and  a  sleeve  port  4L,  while  the  sleeve  2R  is  formed 
with  a  sleeve  port  3R  and  a  sleeve  port  4R.  The 

50  sleeve  ports  3L  and  3R  communicate  with  a  pump 
port  P  via  a  passage  30  and  the  sleeve  ports  4L 
and  4R  communicate  with  tank  ports  R1  and  R2. 

A  spring  chamber  31  L  is  formed  between  the 
valve  body  1  and  the  spool  10L  on  the  side  op- 

55  posite  to  the  nozzle  19L  of  the  sleeve  2L  and  a 
spring  31  L  is  received  in  the  spring  chamber  28L, 
while  a  spring  chamber  31  R  is  formed  between  the 
valve  body  1  and  the  spool  10R  on  the  side  op- 

5 
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posite  to  the  nozzle  19R  of  the  sleeve  2R  and  a 
spring  28R  is  received  in  the  spring  chamber  31  R. 
The  spring  chamber  31  L  communicates  with  a  tank 
port  R1  and  the  central  chamber  8  via  a  passage 
33L  including  an  orifice  32L,  while  the  spring 
chamber  31  R  communicates  with  a  tank  port  R2 
and  the  central  chamber  8  via  a  passage  33L 
including  an  orifice  32R. 

An  annular  clearance  C  is  formed  between  the 
spool  10L  and  the  sleeve  2L  as  well  as  between 
the  spool  10R  and  the  sleeve  2R.  In  addition,  a 
smaller  diameter  portion  1  1  L  having  a  length  ap- 
preciably  shorter  than  the  distance  between  a 
sleeve  port  3L  and  a  sleeve  port  4L  is  formed  at 
the  intermediate  part  of  the  spool  10L,  while  a 
smaller  diameter  portion  11R  having  a  length  ap- 
preciably  shorter  than  the  distance  between  a 
sleeve  port  3R  and  a  sleeve  port  4R  is  formed  at 
the  intermediate  part  of  the  spool  10R.  A  chamber 
35L  formed  between  the  smaller  diameter  portion 
1  1  L  and  the  sleeve  2L  communicates  with  a  cyl- 
inder  port  C1  leading  to  a  cylinder  (not  shown), 
while  a  chamber  35R  formed  between  the  smaller 
diameter  portion  11R  and  the  sleeve  2R  commu- 
nicates  with  a  cylinder  port  C2  leading  to  a  cylinder 
(not  shown).  Further,  a  static  pressure  bearing  1  41  L 
and  a  static  pressure  bearing  142L  are  formed  at 
opposite  ends  of  the  spool  10,  while  a  static  pres- 
sure  bearing  141R  and  a  static  hydraulic  bearing 
142R  are  formed  at  opposite  ends  of  the  spool 
10R.  It  should  be  noted  that  only  the  static  pres- 
sure  bearings  141R  and  142R  are  shown  in  Fig.  7 
for  the  purpose  of  simplification  of  illustration.  De- 
scription  will  be  made  hereinafter  only  as  to  the 
spool  10R  side  for  the  purpose  of  simplification. 
Specifically,  the  static  pressure  bearing  141R  in- 
cludes  a  pocket  151R  and  orifices  161R,  while  the 
static  pressure  bearing  142R  includes  a  pocket 
152R  and  orifices  162R,  and  both  the  static  pres- 
sure  bearings  141R  and  142R  communicate  with  a 
sleeve  port  3R  via  a  passage  17R.  More  specifi- 
cally,  a  pump  port  P  communicates  with  the  nozzle 
back-pressure  chamber  18R  via  a  passage  30,  the 
sleeve  port  3R,  the  passage  17R,  the  static  pres- 
sure  bearing  141R,  the  clearance  C  and  the  pilot 
chamber  13R.  Further,  the  pump  port  P  commu- 
nicates  with  the  spring  chamber  31  R  via  the  pas- 
sage  7R,  the  static  pressure  bearing  142R  and  the 
clearance  C. 

The  spool  10L  is  provided  with  a  displacement 
rod  10La  at  the  outer  end  thereof,  while  the  spool 
10R  is  provided  with  a  displacement  rod  10Ra  at 
the  outer  end  thereof.  The  displacement  rod  10La 
is  inserted  into  a  coil  34La  of  a  displacement  meter 
34L  provided  in  the  valve  body  1,  while  the  dis- 
placement  rod  10Ra  is  inserted  into  a  coil  34Ra  of 
a  displacement  meter  34R  provided  in  the  valve 
body  1  .  The  displacement  meters  34L  and  34R  and 

a  torque  motor  are  electrically  connected  to  a 
microcomputer  (not  shown).  With  this  construction, 
it  becomes  possible  to  control  e.g.,  a  one-sided  rod 
type  cylinder  with  the  same  degree  of  accuracy  in 

5  both  directions. 
Next,  operation  of  this  embodiment  will  be  de- 

scribed  below. 
For  the  purpose  of  simplification,  description 

will  be  made  only  with  regard  to  the  spool  10R  on 
io  the  right-hand  side.  Pressurized  hydraulic  liquid  is 

introduced  into  the  interior  of  the  hydraulic  servo- 
valve  via  a  pump  port  P  and  then  flows  through  a 
passage  30  and  a  sleeve  port  3R  to  reach  a 
passage  17R  at  which  the  flow  of  hydraulic  liquid  is 

is  divided  into  two  parts,  one  of  which  flows  in  the 
leftward  direction  and  the  other  flowing  in  the  right- 
ward  direction.  The  hydraulic  liquid  flowing  in  the 
leftward  direction  flows  through  orifices  161R,  a 
pocket  151R,  an  annular  clearance  C,  a  pilot  cham- 

20  ber  13R  and  a  nozzle  back-pressure  chamber  18R 
to  reach  a  nozzle  19R.  Then,  the  hydraulic  liquid 
flows  through  gap  between  the  nozzle  19R  and  a 
flapper  20R  and  to  a  tank  port  R2  via  a  central 
chamber  8  and  a  passage  33R  to  return  to  a  tank 

25  (not  shown).  On  the  other  hand,  the  hydraulic  liquid 
flowing  from  the  passage  17R  in  the  rightward 
direction  flows  through  orifices  162R,  a  pocket 
152R,  an  annular  clearance  C,  a  spring  chamber 
31  R,  an  orifice  32R  and  the  passage  33R  to  reach 

30  a  tank  port  R2  from  which  the  hydraulic  liquid 
returns  to  the  tank.  A  quantity  of  the  hydraulic 
liquid  which  returns  directly  to  the  tank  via  the 
orifice  32R  is  lost  but  a  ratio  of  a  flow  rate  of  the 
hydraulic  liquid  flowing  in  the  leftward  or  rightward 

35  direction  can  be  adjusted  depending  on  the  throttle 
effect  provided  by  the  orifices  161R  and  162R  in 
static  pressure  bearings  141R  and  142R,  the  area 
of  each  of  the  pockets  151R  and  152R  and  the  size 
of  the  clearance  C.  In  this  manner,  the  spool  10R 

40  can  be  supported  without  contact  of  the  spool  10R 
with  the  sleeve  2R. 

With  the  hydraulic  servo-valve  constructed  as 
described  above,  when  e.g.,  the  flapper  20R  is 
displaced  in  the  leftward  direction  in  response  to 

45  the  input  of  an  electrical  signal  into  the  torque 
motor,  pressure  in  the  nozzle  back-pressure  cham- 
ber  18R  is  reduced.  As  a  result,  pressure  in  the 
pilot  chamber  13R  is  reduced,  whereby  the  spool 
10R  is  displaced  in  the  leftward  direction  under  the 

50  effect  of  the  resilient  force  of  a  spring  28R.  A 
quantity  of  displacement  of  the  spool  10R  in  the 
leftward  direction  is  detected  by  the  displacement 
meter  34R  via  the  displacement  rod  10Ra  and  the 
detected  quantity  of  displacement  is  inputted  into 

55  the  microcomputer.  As  a  spool  10R  is  displaced  in 
the  leftward  direction,  the  hydraulic  liquid  coming 
from  the  pump  port  P  is  introduced  into  the  hy- 
draulic  cylinder  via  the  passage  30,  the  sleeve  port 
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3R,  the  chamber  35R  and  a  cylinder  port  C2.  On 
the  other  hand,  the  present  position  assumed  by 
the  spool  10L  is  detected  by  the  displacement 
meter  34L  and  data  on  the  present  position  is 
inputted  into  the  microcomputer.  The  microcom- 
puter  compares  a  value  derived  from  the  detection 
of  the  displacement  meter  34L  with  a  value  derived 
from  the  detection  of  the  displacement  meter  34R. 
For  example,  a  signal  is  outputted  from  the  micro- 
computer  to  the  torque  motor  such  that  a  dif- 
ference  between  two  values  derived  from  the  de- 
tection  of  the  displacement  meters  34L  and  34R 
becomes  zero.  Then,  the  torque  motor  is  activated 
in  response  to  the  foregoing  signal  to  displace  the 
flapper  20L  in  the  leftward  direction.  Consequently, 
pressure  in  the  nozzle  back-pressure  chamber  18L 
and  pressure  in  the  pilot  chamber  13L  are  in- 
creased,  whereby  the  spool  10L  is  displaced  in  the 
leftward  direction  against  resilient  force  of  a  spring 
28L.  As  the  spool  10L  is  displaced  in  the  leftward 
direction,  the  hydraulic  liquid  returning  from  the 
hydraulic  cylinder  is  delivered  back  to  the  tank  via 
a  cylinder  port  C1,  a  chamber  35L,  a  sleeve  port 
4L  and  a  tank  port  R1  .  In  a  case  where  the  flapper 
20L  is  displaced  in  the  rightward  direction,  the 
hydraulic  servo-valve  is  operated  in  the  reverse 
manner  to  the  foregoing  case  so  that  the  spool  10L 
is  displaced  in  the  rightward  direction  under  the 
effect  of  the  resilient  force  of  the  spring  28L. 

In  this  manner,  values  derived  from  the  detec- 
tion  of  the  displacement  meters  34L  and  34R  are 
inputted  into  the  microcomputer  which  in  turn  out- 
puts  a  signal  based  on  a  difference  between  the 
both  values  thereby  to  change  characteristics  of 
both  flapper  mechanisms  as  required.  According  to 
the  fourth  embodiment  of  the  present  invention,  the 
spools  are  separated  from  the  flapper  mechanisms 
so  as  to  enlarge  the  range  set  for  positional  dis- 
placement  of  the  spools  thereby  to  increase  a  flow 
rate  of  the  hydraulic  liquid  with  reduced  leakage  of 
the  hydraulic  liquid.  Consequently,  the  responsive- 
ness  of  the  flapper  mechanisms  can  be  improved. 
Additionally,  the  microcomputer  can  alter  the  char- 
acteristics  of  both  the  flapper  mechanisms  in  such 
a  manner  as  to  control  the  cylinder  at  two  speeds 
and  control  displacement  of  the  one-side  rod  type 
cylinder  with  a  high  degree  of  accuracy. 

Fig.  8  shows  a  further  embodiment  of  the 
present  invention.  In  this  embodiment,  the  hydrau- 
lic  servo-valve  includes  a  single  flapper,  an  oppos- 
ing  pair  of  nozzles  and  an  opposing  pair  of  spools 
arranged  on  both  sides  of  the  flapper.  Specifically, 
the  hydraulic  servo-valve  includes  a  valve  body  1 
in  which  sleeves  2L  and  2R,  nozzle  back-pressure 
chambers  18L  and  18R  and  nozzles  19L  and  19R 
are  formed  in  alignment  with  each  other  in  a  hori- 
zontally  extending  common  plane.  Spools  10L  and 
10R  are  received  in  the  sleeves  2L  and  2R.  The 

nozzles  19L  and  19R  protrude  into  the  interior  of  a 
central  chamber  8  which  is  formed  in  the  valve 
body  1,  and  a  flapper  20  adapted  to  be  actuated 
by  a  torque  motor  21  is  inserted  into  a  gap  be- 

5  tween  the  both  nozzles  19L  and  19R.  The  torque 
motor  21  is  firmly  mounted  on  the  valve  body  1. 
Other  components  rather  than  the  aforementioned 
ones  are  the  same  as  the  components  in  accor- 
dance  with  the  fourth  embodiment  which  has  been 

io  described  above  with  reference  to  Fig.  7.  Thus,  no 
further  description  is  included  therein. 

With  the  hydraulic  servo-valve  as  constructed 
in  the  above-described  manner,  when  the  flapper 
20  is  displaced,  e.g.,  in  the  leftward  direction  in 

is  response  to  input  of  an  electrical  signal  into  the 
torque  motor  21,  pressure  in  the  nozzle  back- 
pressure  chamber  18L  is  increased  but  pressure  in 
the  nozzle  back-pressure  chamber  18R  is  reduced, 
whereby  pressure  in  a  pilot  chamber  13L  is  in- 

20  creased  but  pressure  in  a  pilot  chamber  13R  is 
reduced.  Thus,  the  spool  10L  is  displaced  in  a 
leftward  direction  against  the  resilient  force  of  a 
spring  28L,  while  the  spool  10R  is  displaced  in  a 
leftward  direction  under  the  effect  of  the  resilient 

25  force  of  a  spring  28R.  Consequently,  hydraulic 
liquid  coming  from  a  pump  port  P  is  introduced 
into  the  interior  of  a  hydraulic  cylinder  (not  shown) 
via  a  passage  30,  a  sleeve  port  3R,  a  chamber  35R 
and  a  cylinder  port  C2.  On  the  other  hand,  the 

30  hydraulic  liquid  returning  from  the  hydraulic  cyl- 
inder  is  delivered  back  to  a  tank  (not  shown)  via  a 
cylinder  port  C1,  a  chamber  35,  a  sleeve  port  4L 
and  a  tank  port  R1  .  In  a  case  where  the  flapper  20 
is  displaced  in  the  rightward  direction,  the  hydraulic 

35  servo-valve  operates  in  the  reverse  manner  to  the 
aforementioned  case.  Since  operation  of  the  hy- 
draulic  servo-valve  is  performed  merely  by  posi- 
tional  displacement  of  the  signal  flapper  20  in  the 
leftward  direction  or  in  the  rightward  direction,  the 

40  hydraulic  cylinder  can  be  adjusted  very  simply. 
It  should,  of  course,  be  understood  that  hydrau- 

lic  liquid  to  be  used  for  the  hydraulic  servo-valve  of 
the  present  invention  should  not  be  limited  only  to 
water  but  another  hydraulic  liquid,  e.g.,  hydraulic  oil 

45  may  be  used. 
As  will  be  apparent  from  the  above  description, 

according  to  the  present  invention,  a  part  of  the 
hydraulic  liquid  which  has  leaked  from  the  conven- 
tional  hydraulic  servo-valve  is  positively  utilized  to 

50  form  static  pressure  bearing(s)  in  order  to  support 
spool(s)  in  a  contact  free  position  with  regard  to  the 
sleeve(s).  With  such  a  construction,  the  spool(s) 
and  sleeve(s)  are  not  subject  to  wear.  In  addition, 
the  degree  of  machining  accuracy  required  for  said 

55  parts  can  be  reduced.  Thus,  spool(s)  and  the 
sleeve(s)  can  be  made  of  a  stainless  material,  e.g., 
plastics  and  water  can  be  used  as  a  working  liquid. 
Further,  since  the  hydraulic  servo-valve  of  the 

7 
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present  invention  is  not  subject  to  problems  of, 
e.g.,  wear,  rusting  and  leakage,  it  can  be  widely 
used  in  many  industrial  fields  for  the  purpose  of 
controlling  or  remote  controlling  various  kinds  of 
industrial  machines. 

Claims 

1.  A  hydraulic  servo  valve  including 
a  spool  (10,  10L,  10R)  adapted  to  slidably 

move  in  a  valve  body  (1)  and  adapted  to 
control  the  flow  of  a  working  liquid  from  at 
least  one  pump  port  (P)  and  an  outlet  port  (C1  , 
C2)  to  at  least  one  of  said  outlet  ports  (C1  ,  C2) 
and  a  tank  port  (R), 

nozzle  back-pressure  chambers  (18L,  18R) 
to  which  a  pilot  pressure  is  applied  for  displac- 
ing  said  spool  (10,  10L,  10R), 

a  flapper  mechanism  comprising  a  nozzle 
(19L,  19R)  and  a  flapper  (20L,  20R),  both  of 
which  are  adapted  to  control  the  flow  of  work- 
ing  liquid  from  said  nozzle  back-pressure 
chamber  (18L,  18R)  to  said  tank  port  (R), 

static  pressure  bearings  (14L,  14R,  141L, 
141R,  142L,  142R)  formed  at  opposite  ends  of 
said  spool  (10,  10L,  10R),  each  of  said  static 
pressure  bearings  (14L,  14R,  141L,  141R, 
142L,  142R)  comprising  a  plurality  of  orifices 
(16L,  16R,  161  L,  161R,  162L,  162R)  and  an 
annular  pocket  (15L,  15R,  151  L,  151R,  152L, 
152R), 

a  passage  (17,  17L,  17R)  formed  in  said 
spool  (10,  10L,  10R)  so  as  to  allow  the  working 
liquid  coming  from  said  pump  port  (P)  to  be 
introduced  into  said  annular  pocket  (15L,  15R, 
151  L,  151R,  152L,  152R)  via  said  orifices  (16L, 
16R,  161  L,  161R,  162L,  162R) 

characterized 
in  that  an  annular  clearance  (C)  is  provided 

between  said  spool  (10,  10L,  10R)  and  said 
valve  body  (1)  so  as  to  allow  said  working 
liquid  to  flow  from  said  annular  pocket  (15L, 
15R,  151  L,  151R,  152L,  152R)  to  chambers 
(13L,  13R)  defined  between  the  end  surfaces 
of  said  spool  (10,  10L,  10R)  and  said  valve 
body  (1)  and 

in  that  at  least  one  of  said  chambers  (13L, 
13R)  is  connected  to  said  nozzle  back-pres- 
sure  chamber  (18L,  18R)  so  as  to  apply  said 
pilot  pressure  for  displacing  said  spool  (10, 
10L,  10R). 

2.  A  hydraulic  servo-valve  according  to  claim  1, 
characterized  in  that 
said  nozzle  back-pressure  chambers  (18L, 
18R)  and  said  nozzles  (19L,  19R)  are  formed 
in  said  valve  body  (1). 

3.  A  hydraulic  servo-valve  according  to  claim  1, 
characterized  in  that 
said  nozzle  back-pressure  chambers  (18L, 
18R)  and  said  nozzles  (19L,  19R)  are  formed 

5  in  said  spool  (10). 

4.  A  hydraulic  servo-valve  according  to  claim  2, 
characterized  in  that 
an  opposing  pair  of  nozzles  (19L,  19R)  and  an 

io  opposing  pair  of  nozzle  back-pressure  cham- 
bers  (18L,  18R)  are  formed  on  both  sides  of 
said  flapper  (20)  in  alignment  with  each  other, 
said  nozzle  (19L,  19R)  and  said  nozzle  back- 
pressure  chambers  (18L,  18R)  extending  in 

is  parallel  with  said  spool  (10). 

5.  A  hydraulic  servo-valve  according  to  claim  1, 
characterized  in  that 
an  opposing  pair  of  spools  (10L,  10R),  an 

20  opposing  pair  of  nozzles  (19L,  19R)  and  an 
opposing  pair  of  nozzle  back-pressure  cham- 
bers  (18L,  18R)  are  formed  on  both  sides  of 
said  flapper  (20L,  20R)  in  alignment  with  each 
other. 

25 
6.  A  hydraulic  servo-valve  according  to  claim  5, 

characterized  in  that 
said  hydraulic  servo-valve  is  provided  with  a 
pair  of  flappers  (20L,  20R). 

30 
7.  A  hydraulic  servo-valve  according  to  claim  6, 

characterized  in  that 
each  of  said  spool  (10L,  10R)  is  provided  with 
a  displacement  meter  (34L,  34R)  and  that  said 

35  hydraulic  servo-valve  is  provided  with  control- 
ling  means  for  controlling  positional  displace- 
ment  of  one  of  the  spools  (10L,  10R)  cor- 
responding  to  positional  displacement  of  the 
other  spool  (10L,  10R)  in  response  to  a  detec- 

40  tion  signal  derived  from  one  of  said  displace- 
ment  meters  (34L,  34R). 

8.  A  hydraulic  servo-valve  according  to  claim  2, 
characterized  in  that 

45  said  hydraulic  servo-valve  is  provided  with 
nozzles  (19L,  19R)  and  nozzle  back-pressure 
chambers  (18L,  18R)  on  opposite  sides  of  said 
spool  (10,  10L,  10R),  said  nozzles  (19L,  19R) 
and  said  spools  (10,  10L,  10R)  being  arranged 

50  in  alignment  with  each  other. 

9.  A  hydraulic  servo-valve  according  to  claim  3, 
characterized  in  that 
said  hydraulic  servo-valve  is  provided  with 

55  nozzles  (19L,  19R)  and  nozzle  back-pressure 
chambers  (18L,  18R)  at  opposite  ends  of  said 
spool  (10). 

8 
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Patentanspruche 

1.  Hydraulisches  Servoventil,  das  umfaBt: 
-  einen  Steuerkolben  (10,  10L,  10R),  der 

imstande  ist,  sich  gleitend  in  einem  Ven- 
tilgehause  (1)  zu  bewegen,  und  imstande 
ist,  die  Stromung  einer  Arbeitsflussigkeit 
von  wenigstens  einem  PumpenanschluB 
(P)  sowie  einem  AusgangsanschluB  (C1, 
C2)  zu  wenigstens  einem  der  genannten 
Ausgangsanschlusse  (C1,  C2)  sowie  ei- 
nem  BehalteranschluB  (R)  zu  steuern, 

-  Dusen-Gegendruckkammern  (18L,  18R), 
an  die  ein  Steuerdruck  gelegt  wird,  urn 
den  besagten  Steuerkolben  (10,  10L, 
10R)  zu  verschieben, 

-  einen  Ventilklappenmechanismus,  der 
eine  Duse  (19L,  19R)  sowie  eine  Prall- 
platte  (20L,  20R)  einschlieBt,  die  beide 
imstande  sind,  die  Stromung  der  Arbeits- 
flussigkeit  von  der  erwahnten  Dusen-Ge- 
gendruckkammer  (18L,  18R)  zu  dem  ge- 
nannten  BehalteranschluB  (R)  zu  regeln, 

-  statische  Drucklager  (14L,  14R,  141  L, 
141R,  142L,  142R),  die  an  entgegenge- 
setzten  Enden  des  besagten  Steuerkol- 
bens  (10,  10L,  10R)  ausgebildet  sind, 
wobei  jedes  dieser  statischen  Drucklager 
(14L,  14R,  141  L,  141R,  142L,  142R)  eine 
Mehrzahl  von  Drosselbohrungen  (16L, 
16R,  161  L,  161R,  162L,  162R)  sowie  eine 
ringformige  Tasche  (15L,  15R,  151L, 
151R,  152L,  152R)  enthalt, 

-  einen  in  dem  besagten  Steuerkolben  (10, 
10L,  10R)  ausgebildeten  DurchlaB  (17, 
17L,  17R),  urn  ein  Einfuhren  der  vom 
erwahnten  PumpenanschluB  (P)  kom- 
menden  Arbeitsflussigkeit  in  die  genann- 
te  ringformige  Tasche  (15L,  15R,  151L, 
151R,  152L,  152R)  uber  die  besagten 
Drosselbohrungen  (16L,  16R,  161  L, 
161R,  162L,  162R)  zu  ermoglichen, 

-  dadurch  gekennzeichnet, 
-  daB  zwischen  dem  besagten  Steuerkol- 

ben  (10,  10L,  10R)  sowie  dem  genannten 
Ventilgehause  (1)  ein  Ringspalt  (C)  vor- 
handen  ist,  urn  der  erwahnten  Arbeits- 
flussigkeit  ein  FlieBen  von  der  genannten 
ringformigen  Tasche  (15L,  15R,  151L, 
151R,  152L,  152R)  zu  Kammern  (13L, 
13R),  die  zwischen  den  Stirnflachen  des 
besagten  Steuerkolbens  (10,  10L,  10R) 
sowie  dem  genannten  Ventilgehause  (1) 
abgegrenzt  sind,  zu  ermoglichen,  und 

-  daB  wenigstens  eine  dieser  Kammern 
(13L,  13R)  mit  der  erwahnten  Dusen-Ge- 
gendruckkammer  (18L,  18R)  verbunden 
ist,  urn  den  besagten  Steuerdruck  zum 

70 

Verschieben  des  genannten  Steuerkol- 
bens  (10,  10L,  10R)  anzulegen. 

2.  Hydraulisches  Servoventil  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB 
die  erwahnten  Dusen-Gegendruckkammern 
(18L,  18R)  und  die  besagten  Dusen  (19L,  19R) 
in  dem  genannten  Ventilgehause  (1)  ausgebil- 
det  sind. 

3.  Hydraulisches  Servoventil  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB 
die  erwahnten  Dusen-Gegendruckkammern 
(18L,  18R)  und  die  besagten  Dusen  (19L,  19R) 

75  in  dem  genannten  Steuerkolben  (10)  ausgebil- 
det  sind. 

4.  Hvdraulisches  Servoventil  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daB 

20  ein  sich  gegenuberliegendes  Paar  von  Dusen 
(19L,  19R)  sowie  ein  sich  gegenuberliegendes 
Paar  von  Dusen-Gegendruckkammern  (18L, 
18R)  an  beiden  Seiten  der  erwahnten  Prallplat- 
te  (20)  in  fluchtender  Anordnung  miteinander 

25  ausgebildet  sind,  wobei  die  besagten  Dusen 
(19L,  19R)  und  die  erwahnten  Dusen-Gegen- 
druckkammern  (18L,  18R)  sich  parallel  zu  dem 
genannten  Steuerkolben  (10)  erstrecken. 

30  5.  Hydraulisches  Servoventil  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB 
ein  sich  gegenuberliegendes  Paar  von  Steuer- 
kolben  (10L,  10R),  ein  sich  gegenuberliegen- 
des  Paar  von  Dusen  (19L,  19R)  und  ein  sich 

35  gegenuberliegendes  Paar  von  Dusen-Gegen- 
druckkammern  (18L,  18R)  an  beiden  Seiten 
der  erwahnten  Prallplatte  (20L,  20R)  in  fluch- 
tender  Anordnung  miteinander  ausgebildet 
sind. 

40 
6.  Hydraulisches  Servoventil  nach  Anspruch  5, 

dadurch  gekennzeichnet,  daB 
das  genannte  hydraulische  Servoventil  mit  ei- 
nem  Paar  von  Prallplatten  (20L,  20R)  ausge- 

45  stattet  ist. 

7.  Hydraulisches  Servoventil  nach  Anspruch  6, 
dadurch  gekennzeichnet,  daB 
jeder  der  erwahnten  Steuerkolben  (10L,  10R) 

50  mit  einem  VerschiebungsmeBgerat  (34L,  34R) 
versehen  ist  und  daB  das  genannte  hydrauli- 
sche  Servoventil  mit  Steuereinrichtungen  aus- 
gestattet  ist,  urn  eine  lageverschiebung  von 
einem  der  Steuerkolben  (10L,  10R)  in  Uberein- 

55  stimmung  mit  einer  Lageverschiebung  des  an- 
deren  Steuerkolbens  (10L,  10R)  im  Anspre- 
chen  auf  ein  von  einem  der  Verschiebungs- 
meBgerate  (34L,  34R)  abgeleiteten  Ermitt- 

9 
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lungssignal  zu  steuern. 

8.  Hydraulisches  Servoventil  nach  Anspruch  2, 
dadurch  gekennzeichnet,  daB 
das  genannte  hydraulische  Servoventil  mit  Du- 
sen  (19L,  19R)  sowie  Dusen-Gegendruckkam- 
mern  (18L,  18R)  an  entgegengesetzten  Seiten 
des  besagten  Steuerkolbens  (10,  10L,  10R) 
ausgestattet  ist,  wobei  die  genannten  Dusen 
(19L,  19R)  und  die  erwahnten  Steuerkolben 
(10,  10L,  10R)  in  Flucht  miteinander  angeord- 
net  sind. 

9.  Hydraulisches  Servoventil  nach  Anspruch  3, 
dadurch  gekennzeichnet,  daB 
das  genannte  hydraulische  Servoventil  mit  Du- 
sen  (19L,  19R)  und  Dusen-Gegendruckkam- 
mern  (18L,  18R)  an  entgegengesetzten  Stirn- 
seiten  des  erwahnten  Steuerkolbens  (10)  aus- 
gestattet  ist. 

Revendicatlons 

1.  Une  servovanne  hydraulique  comprenant: 
une  bobine  (10,  10L,  10R)  adaptee  a  se  depla- 
cer  par  coulissement  dans  un  corps  de  vanne 
(1)  et  adaptee  a  commander  I'ecoulement  d'un 
liquide  de  travail  depuis  au  moins  un  orifice  de 
pompage  (P)  et  un  orifice  de  sortie  (C1,  C2) 
vers  au  moins  I'un  desdits  orifices  de  sortie 
(C1  ,  C2)  et  un  orifice  de  reservoir  (R), 
des  chambres  de  contre-pression  a  buse  (18L, 
18R)  auxquelles  une  pression  pilote  est  appli- 
quee  pour  deplacer  ladite  bobine  (10,  10L, 
10R), 
un  mecanisme  a  volet  comprenant  une  buse 
(19L,  19R)  et  un  volet  (20L,  20R),  qui  sont  tous 
les  deux  adaptes  a  commander  I'ecoulement 
d'un  liquide  de  travail  a  partir  de  ladite  cham- 
bre  de  contre-pression  a  buse  (18L,  18R)  vers 
ledit  orifice  de  reservoir  (R), 
des  paliers  a  pression  statique  (14L,  14R, 
141  L,  141R,  142L,  142R)  formes  aux  extremi- 
tes  opposees  de  ladite  bobine  (10,  10L,  10R), 
chacun  desdits  paliers  a  pression  statique 
(14L,  14R,  141  L,  141E,  142L,  142R)  compre- 
nant  une  pluralite  d'orifices  (16L,  16R,  161L, 
161R,  162L,  162R)  et  une  poche  annulaire 
(15L,  15R,  151  L,  151R,  152L,  152R), 
un  passage  (17,  17L,  17R)  forme  dans  ladite 
bobine  (10,  10L,  10R)  de  maniere  a  permettre 
au  liquide  de  travail  provenant  dudit  orifice  de 
pompage  (P)  d'etre  introduit  dans  ladite  poche 
annulaire  (15L,  15R,  151  L,  151R,  152L,  152R) 
par  I'intermediaire  desdits  orifices  (16L,  16R, 
161  L,  161R,  162L,  162R), 
caracterisee 
en  ce  qu'un  jeu  annulaire  (C)  est  prevu  entre 

ladite  bobine  (10,  10L,  10R)  et  ledit  corps  de 
vanne  (1)  de  maniere  a  permettre  audit  liquide 
de  travail  de  s'ecouler  depuis  ladite  poche 
annulaire  (15L,  15R,  151  L,  151R,  152L,  152R) 

5  dans  des  chambres  (13L,  13R)  definies  entre 
les  surfaces  d'extremite  de  ladite  bobine  (10, 
10L,  10R)  et  ledit  corps  de  vanne  (1),  et 
en  ce  qu'au  moins  I'une  desdites  chambres 
(13L,  13R)  est  reliee  a  ladite  chambre  de 

io  contre-pression  a  buse  (18L,  18R)  de  maniere 
a  appliquer  ladite  pression  pilote  pour  deplacer 
ladite  bobine  (10,  10L,  10R). 

2.  Une  servovanne  hydraulique  selon  la  revendi- 
15  cation  1  ,  caracterisee  en  ce  que 

lesdites  chambres  de  contre-pression  a  buse 
(18L,  18R)  et  lesdites  buses  (19L,  19R)  sont 
formees  dans  ledit  corps  de  vanne  (1). 

20  3.  Une  servovanne  hydraulique  selon  la  revendi- 
cation  1  ,  caracterisee  en  ce  que 
lesdites  chambres  de  contre-pression  a  buse 
(18L,  18R)  et  lesdites  buses  (19L,  19R)  sont 
formees  dans  ladite  bobine  (10). 

25 
4.  Une  servovanne  hydraulique  selon  la  revendi- 

cation  2,  caracterisee  en  ce  que 
une  paire  opposee  de  buses  (19L,  19R)  et  une 
paire  opposee  de  chambres  de  contre-pres- 

30  sion  a  buse  (18L,  18R)  sont  formees  sur  les 
deux  cotes  dudit  volet  (20)  en  alignement  I'une 
avec  I'autre,  lesdites  buses  (19L,  19R)  et  lesdi- 
tes  chambres  de  contre-pression  a  buse  (18L, 
18R)  s'etendant  parallelement  a  ladite  bobine 

35  (10). 

5.  Une  servovanne  hydraulique  selon  la  revendi- 
cation  1  ,  caracterisee  en  ce  que 
une  paire  opposee  de  bobines  (10L,  10R),  une 

40  paire  opposee  de  buses  (19L,  19R)  et  une 
paire  opposee  de  chambres  de  contre-pres- 
sion  a  buse  (18L,  18R)  sont  formees  sur  les 
deux  cotes  dudit  volet  (20L,  20R),  en  aligne- 
ment  les  unes  avec  les  autres. 

45 
6.  Une  servovanne  hydraulique  selon  la  revendi- 

cation  5,  caracterisee  en  ce  que 
ladite  servovanne  hydraulique  est  munie  d'une 
paire  de  volets  (20L,  20R). 

50 
7.  Une  servovanne  hydraulique  selon  la  revendi- 

cation  6,  caracterisee  en  ce  que 
chacune  desdites  bobines  (10L,  10R)  est  mu- 
nie  d'un  dispositif  de  mesure  de  deplacement 

55  (34L,  34R)  et  en  ce  que  ladite  servovanne 
hydraulique  est  munie  de  moyens  de  com- 
mande  pour  commander  le  deplacement  de  la 
position  de  I'une  des  bobines  (10L,  10R)  qui 

10 
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correspond  au  deplacement  de  la  position  de 
I'autre  bobine  (10L,  10R)  en  reponse  a  un 
signal  de  detection  derive  de  I'un  desdits  dis- 
positifs  de  mesure  de  deplacement  (34L,  34R). 

5 
8.  6  Une  servovanne  hydraulique  selon  la  reven- 

dication  2, 
caracterisee  en  ce  que  ladite  servovanne  hy- 
draulique  est  munie  de  buses  (19L,  19R)  et  de 
chambres  de  contre-pression  a  buse  (18L,  10 
18R)  sur  les  cotes  opposes  de  ladite  bobine 
(10,  10L,  10R),  lesdites  buses  (19L,  19R)  et 
lesdites  bobines  (10,  10L,  10R)  etant  dispo- 
sers  en  alignement  les  unes  avec  les  autres. 

75 
9.  Une  servovanne  hydraulique  selon  la  revendi- 

cation  3,  caracterisee  en  ce  que 
ladite  servovanne  hydraulique  est  munie  de 
buses  (19L,  19R)  et  de  chambres  de  contre- 
pression  a  buse  (18L,  18R)  aux  extremites  20 
opposees  de  ladite  bobine  (10). 
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