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The  invention  relates  to  a  servo-valve  for  oper- 
ating  a  fluid-operable  actuator,  the  servo-valve 
having  a  valve  member,  which  is  movable  from 
an  initial  position  in  response  to  a  change  of 
position  from  a  datum  position  of  a  part  to  be 
moved  by  the  actuator  and  which  supplies  fluid 
from  a  fluid  source  to  said  actuator,  thereby  to 
cause  a  correcting  movement  to  return  said  part 
to  said  datum  position  and  the  valve  member  to 
said  initial  position. 

In  known  servo-valves  of  this  kind  ( U S - A -  
4014533,  FR-A-1470073)  the  response  of  the 
servo-valve  to  change  in  position  from  the  datum 
position  of  the  part  being  controlled  is  usually 
effected  without  substantial  delay.  However  there 
are  applications  where  it  is  desirable  that  the 
servo-valve  should  not  detect  instantaneous 
changes  in  position  of  the  part  being  controlled 
and  should  only  react  to  sustained  change  of 
position.  Such  an  application  is  the  control  of  the 
height  of  the  body  of  a  vehicle  above  the  ground, 
that  is  its  clearance  with  the  ground,  where  it  is 
undesirable  that  a  servo-valve  should  control  a 
body  levelling  actuator  in  response  to  momentary 
change  in  the  level  of  a  body  and  should  only 
respond  to  change  in  level  which  occurs  for  an 
appreciable  period.  It  is  envisaged  however  that 
that  period  may  be  short,  for  example,  only  five 
seconds. 

According  to  the  invention,  the  servo-valve  of 
the  above  defined  type  is  characterised  by  means 
for  creating  a  time  delay  from  the  commence- 
ment  of  the  movement  of  the  valve  member from 
said  initial  position  and  to  apply  the  correcting 
movement  to  said  actuator  at  the  end  of  said  time 
delay. 

Preferably  the  valve  member  is  movable  in 
either  of  two  opposite  senses  from  said  initial 
position  in  response  to  a  corresponding  change 
of  position  in  one  or  other  of  a  pair  of  opposite 
senses  from  said  datum  position  of  the  part  to  be 
moved  by  said  actuator. 

The  valve  member  may,  for  example,  be  rotat- 
able  within  a  cylinder  having  a  pressurised  fluid 
inlet  port,  a  pair  of  supply  ports  each  leading 
through  a  supply  line  via  a  flow  restrictor  to  one 
or  other  side  of  pressure-responsive  means  con- 
trolling  the  actuator  and  spaced  apart  circum- 
ferentially  of the  cylinder  at  respective  sides  of  the 
inlet  port  and  a  pair  of  exhaust  ports  spaced  apart 
circumferentially  of  the  cylinder  at  respective 
sides  of the  inlet  port,  whereby  the  valve  member 
has  three  positions,  namely  a  neutral  position  in 
which  the  inlet  port  is  closed  by  the  valve  member 
and  both  supply  ports  or  lines  are  connected  to 
the  corresponding  exhaust  port,  a  first  operative 
position  in  which  the  inlet  port  is  connected  to 
one  of  the  supply  ports,  the  corresponding 
exhaust  port  is  closed  and  the  other  supply  port  is 
connected  with  the  other  exhaust  port  and  a 
second  operative  position  in  which  the  inlet  port 
is  connected  to  said  other  supply  port,  said  other 
exhaust  port  is  closed  and  said  one  supply  port 

and  said  one  exhaust  port  are  connected 
together. 

Each  restrictor  may  be  connected  to  a 
respective  reservoir,  said  respective  restrictor  and 
reservoir  being  connected  by  a  respective  supply 
line  to  one  or  other  end  of  said  pressure-respon- 
sive  means  controlling  the  actuator. 

The  invention  also  includes  the  combination  of 
a  servo-valve  as  set  out  in  either  of  the  two 
immediately  preceding  paragraphs  and  the  actu- 
ator,  the  actuator  being  a  power  fluid  control 
valve  having  a  valve  member  movable  between 
two  operative  positions  by  said  pressure-respon- 
sive  means,  the  latter  comprising  a  piston  mov- 
able  in  a  cylinder  to  which  said  supply  lines  are 
connected  one  at  or  adjacent  each  end  of  the 
cylinder  to  move  the  piston  in  one  or  other  direc- 
tion  or  to  hold  it  in  a  neutral  position  according  to 
the  position  of  the  valve  member  of  the  servo- 
valve,  the  piston  being  acted  upon  by  return" 
springs  acting  in  both  directions  in  opposition  to 
the  fluid  pressure  delivered  to  the  cylinder 
through  the  respective  supply  lines. 

The  actuator  is  preferably  additionally  control- 
lable  by  a  personally-operable  control  member. 
For  example  by  a  manually-operable  control 
member. 

By  way  of  example,  a  servo-valve  and  actuator 
for  controlling  the  level  of  the  skip  of  a  dumper 
truck  to  maintain  the  clearance  with  the  ground 
substantially  constant  is  now  described  with  ref- 
erence  to  the  accompanying  drawings,  in 
w h i c h :  

Figure  1  is  a  diagram  showing  a  side  elevation 
of  the  dumper  truck  and  position  of  the  skip,  the 
actuator  for  controlling  a  hydraulic  suspension 
and  levelling  system  and  the  servo-valve; 

Figure  2  is  a  side  view,  partly  in  section,  to  a 
larger  scale  of  the  actuator  and  the  servo-valve, 
the  valve  member  of  the  latter  being  shown  in  its 
neutral  position;  and 

Figures  3  and  4  respectively  show  the  servo- 
valve  with  its  valve  member  in  each  of  its  two 
operative  positions. 

Referring  to  Figure  1,  the  dumper  truck  1  has  a 
skip  2  which  is  supported  by  the  chassis  of  the 
truck  at  3  by  a  link  4  and  by  a  suspension  and 
levelling  cylinder  5  at  6.  The  desired  normal 
position  of  the  skip  2  is  indicated  by  full  lines. 
High  and  low  positions  of  the  skip  2  are  indicated 
in  broken  lines  at  2A  and  2B  respectively.  The 
purpose  of  the  servo-valve  and  actuator  provided 
by  this  invention  is  to  maintain  the  skip  in  its 
normal  position  in  order  to  maintain  substantially 
constant  the  clearance  X  with  the  ground  under 
all  load  conditions.  However  momentary  fluc- 
tuations  in  the  height  of  the  skip  relative  to  the 
wheels  7  as  a  result  of the  dumper truck  travelling 
over  uneven  ground  do  not  mattter  and  so,  as  will 
be  explained,  a  dwell  of  approximately  five 
seconds  is  provided  before  the  servo-valve  will 
commence  to  control  the  actuator. 

The  actuator  is  shown  at  8  and  is  a  fluid 
operable  control  valve  having  a  spool  valve 
member  9  operable  by  a  manual  control  lever  10. 



The  actuator  is  connected  by  fluid  control  lines  11 
to  the  suspension  and  levelling  cylinder  5.  This 
part  of the  actuator  8,  the  lines  11  and the cylinder 
5  comprise  a  hydraulic  suspension  and  levelling 
circuit  of  known  type.  Thus  the  operator  can  move 
the  spool  valve  9  by  means  of  the  lever  10  to  raise 
and  lower  the  skip  2. 

In  accordance  with  the  invention,  servo-valve 
12  is  mounted  on  the  chassis  of  the  dumper  truck 
1.  The  servo-valve  12  has  a  rotary  valve  member 
13  (shown  in  Figures  2-4)  having  an  operating 
arm  14  which  is  connected  by  a  link  15  to  the  skip 
2  at  16.  Thus  as  the  skip  2  rises  and  falls  the  arm 
14  and  hence  the  valve  member  13  will  be  rotated 
anticlockwise  and  clockwise  respectively  from  the 
neutral  position,  shown  in  Figure  2,  which  the 
valve  member  13  occupies  when  the  skip  2  is  in  its 
normal  position. 

The  servo-valve  12  is  connected  by  lines  17,  18 
to  a  pair  of  ports  20,  21  in  a  control  cylinder  19  in 
the  actuator  8  containing  a  piston  22  mounted 
between  the  ports  20,  21  in  the  cylinder  19.  The 
piston  22  is  mounted  on  the  spool  valve  9  of  the 
actuator  8  or  an  extension  of  the  spool  valve  so 
that  as  the  piston  22  is  moved  in  either  direction 
by  the  servo-valve  12,  the  spool  valve  9  of  the 
actuator  8  will  be  moved  to  effect  a  levelling  cor- 
rection  by  the  cylinder  5  on  the  skip  2.  The  piston 
22  is  returned  to  the  neutral  position  shown  in 
Figure  2  after  each  correction  movement,  or 
manual  adjustment  by  the  lever  10,  by  a  spring 
23, 24  positioned  inside  the  cylinder  19  and  acting 
against  the  piston  22  in  the  return  direction.  The 
pressurised  fluid  used  in  the  servo-valve  circuit 
and  in  the  cylinder  19  is  compressed  air  but  could 
be  oil. 

The  servo-valve  12  comprises  a  block  having 
five  ports  circumferentially-spaced  around  a 
cylindrical  chamber  25  containing  the  rotary  valve 
member  13.  The  five  ports  are  an  inlet  port  26 
connected  to  a  source  of  compressed  air  (see 
Figures  2-4),  a  pair  of  exhaust  ports  27,  28 
positioned  one  each  side  of  the  port  26  circum- 
ferentially  of  the  chamber  25,  and  a  pair  of supply 
ports  29,  30  positioned  respectively  between  the 
inlet  port  26  and  the  exhaust  ports  27,  28.  The 
exhaust  ports  27,  28  communicate  with  atmos- 
phere.  The  supply  ports  29,  30  are  connected  by 
ducts  31,  32  respectively  to  reservoirs  33,  34 
formed  in  the  block  of  the  servo-valve  12  and  then 
to  the  respective  lines  17,  18.  The  reservoirs  33 
and  34  are  respectively  connected  by  ducts  37,  38 
to  the  chamber  25.  Each  duct  31,  32  contains  a 
fixed  restrictor  or  orifice  35,  36  respectively.  The 
purpose  of  the  restrictors  35,  36  is  to  provide  the 
aforesaid  delay  in  response  of  the  servo-valve  12 
to  change  of  level  of  the  skip  2.  The  delay  effected 
by  the  restrictors  35, 36  is  substantially  5  seconds. 

The  operation  of  the  servo-valve  12  is  now 
described  with  particular  reference  to  Figures 
2-4.  When  the  skip  2  is  in  its  normal  position  as 
shown  in  full  lines  in  Figure  1,  the  arm  14  of  the 
servo-valve  12  holds  the  valve  member  13  in  the 
neutral  position  as  shown  in  Figure  2.  In  this 
position,  the  valve  member  13  closes  the  inlet 

port  26  and  each  exhaust  port  27  and  28  com- 
municates  through  the  respective  duct  37,38  with 
the  reservoir  33,  34.  Thus  both  the  reservoirs  33, 
34  are  at  exhaust  (i.e.  atmospheric)  pressure  and 
so  the  springs  23,  24  together  return  the  piston  22 
and  thus  the  spool  valve  9  to  their  neutral  posi- 
tions. 

When  the  skip  2  moves  to  a  low  position  2B,  the 
arm  14  turns  the  valve  member  13  in  the  clock- 
wise  direction,  as  shown  in  Figure  3.  In  this 
position  the  inlet  port  26  is  opened  and  admits 
compressed  air  into  the  part  of  the  chamber  25 
adjacent  the  supply  port  29.  Air  flows  through  the 
restrictor  35  to  the  reservoir  33  which  is closed  to 
exhaust.  The  reservoir  34  is  open  through  the 
adjacent  portion  of  the  chamber  25  to  the  exhaust 
port  28.  After  a  delay  of  substantially  5  seconds 
produced  by  the  restrictor  35,  the  reservoir  33 
provides  sufficient  pressure  to  be  transmitted 
through  the  line  17  to  push  the  piston  22  to  the 
left,  as  viewed  in  Figure  2,  and  so  the  actuator  8 
will  transmit  pressure  to  the  cylinder  5  to  raise  the 
skip  2.  Simultaneously  on  movement  of  the  pis- 
ton  22  to  the  left,  air  will  be  exhausted  from  the 
left-hand  end  of  the  cylinder  19,  through  the  line 
18,  the  reservoir  34  and  the  exhaust  port  28  to 
atmosphere.  When  the  skip  2  has  been  returned 
to  its  normal  position,  the  valve  member  13  will 
have  been  turned  anticlockwise  to  the  neutral 
position  shown  in  Figure  2,  the  reservoir  33  will 
be  rapidly  exhausted  and  the  piston  22  and  the 
spool  valve  9  will  return  to  and  be  held  in  their 
neutral  positions  as  already  described. 

When  the  skip  2  moves  to  a  high  position  2A, 
the  arm  14  turns  the  valve  member  13  in  the  anti- 
clockwise  direction,  as  shown  in  Figure  4.  In  this 
position,  the  inlet  port  26  is  opened  and  admits 
compressed  air  into  the  part  of  the  chamber  25 
adjacent  the  supply  port  30.  Air  flows  through  the 
restrictor  36  to  the  reservoir  34  which  is  closed  to 
exhaust.  The  reservoir  33  is  open  through  the 
adjacent  portion  of  the  chamber  25  to  the  exhaust 
port  27.  After  a  delay  of  substantially  5  seconds 
produced  by  the  restrictor  36,  the  reservoir  34 
provides  sufficient  pressure  to  be  transmitted 
through  the  line  18  to  push  the  piston  22  to  the 
right,  as  viewed  in  Figure  2,  and  so  the  actuator  8 
will  transmit  pressure  to  the  cylinder  5  to  lower 
the  skip  2.  Simultaneously  on  movement  of  the 
piston  22  to  the  right,  air  will  be  exhausted  from 
the  right-hand  end  of  the  cylinder  19,  through  the 
line  17,  the  reservoir  33  and  the  exhaust  port  27  to 
atmosphere.  When  the  skip  2  has  been  returned 
to  its  normal  position,  the  valve  member  13  will 
have  turned  clockwise  to  the  neutral  position 
shown  in  Figure  2,  the  reservoir  34  will  be  rapidly 
exhausted,  and  the  piston  22  and  the  spool  valve 
9  will  be  held  in  their  neutral  positions  as  already 
described. 

One  advantage  of  the  servo-valve  12  is  that  the 
valve  member  can  be  sealed  within  the  block,  that 
is  except  for  the  provision  of  the  ports.  One  way  in 
which  the  sealing  of  the  valve  member  can  be 
effected  is  to  use  a  floating  sleeve  between  the 
valve  member  and  the  block,  the  sleeve  being 



sealed  within  the  block  by  elastically  deformable 
seals,  such  as  O-rings,  but  there  being  no  seals 
between  the  valve  member  and  the  floating 
sleeve. 

Another  advantage  is  that  the  ducts  37,  38  pro- 
vide  a  free-flow  by-pass  of  the  respective  restric- 
tors  35,  36  from  the  reservoirs  33,  34  on  exhaust, 
without  the  need  for  a  ball  or  other  non-return 
valve  in  parallel  with  the  respective  restrictor. 

Although  the  illustrated  and  described  example 
of  servo-valve  is  applied  to  the  controlling  of  the 
level  of  a  dumper  truck  skip,  it  may  be  used  in 
many  other  applications  both  as  a  means  of 
restoring  a  part  to  a  datum  position  from  one 
direction  only  or  from  two  opposite  directions, 
one  on  each  side  of  the  datum  position. 

The  servo-valve  may  be  used  to  control  an 
actuator  automatically  with  or  without  the  pro- 
vision  of  manual  control  of  the  actuator. 

1.  A  servo-valve  (12)  for  operating  a  fluid- 
operable  actuator  (8),  the  servo-valve  having  a 
valve  member  (13)  movable  from  an  initial  posi- 
tion  in  response  to  a  change  of  position  from  a 
datum  position  (X)  of  a  part  (2)  to  be  moved  by 
the  actuator  (8)  to  supply  fluid  from  a  fluid  source 
to  said  actuator  thereby  causing  a  correcting 
movement  to  return  said  part  (2)  to  said  datum 
position  (X)  and  the  valve  member  (13)  to  said 
initial  position,  characterised  in  that  the  servo- 
valve  (12)  also  includes  means  (33-36)  for  creat- 
ing  a  time  delay  from  the  commencement  of  said 
movement  of  the  valve  member  (13)  from  said 
initial  position  and  to  apply  the  correcting  move- 
ment  to  said  actuator  (8)  at  the  end  of  said  time 
delay. 

2.  A  servo-valve  as  claimed  in  Claim  1  in  which 
the  valve  member  (13)  is  movable  in  either  of two 
opposite  senses  from  said  initial  position  in 
response  to  a  corresponding  change  of  position 
in  one  or  other  of  a  pair  of  opposite  senses  from 
said  datum  position  of  the  part  to  be  moved  by 
said  actuator. 

3.  A  servo-valve  as  claimed  in  Claim  2  in  which 
the  valve  member  (13)  is  rotatable  within  a  cylin- 
der  (25)  having  a  pressurised  fluid  inlet  port  (26),  a 
pair  of  supply  ports  (29, 30)  each  leading  through 
a  supply  line  (31,  32)  via  a  flow  restrictor  (35,  36) 
to  one  or  other  side  of  pressure-responsive 
means  (22)  controlling  the  actuator  (8)  and  spaced 
apart  circumferentially  of  the  cylinder  (25)  at 
respective  sides  of  the  inlet  port  (26)  and  a  pair  of 
exhaust  ports  (27,  28)  spaced  apart  circumferen- 
tially  of the  cylinder  (25)  at  respective  sides  of  the 
inlet  port  (26),  whereby  the  valve  member  (13) 
has  three  positions,  namely  a  neutral  position  in 
which  the  inlet  port  (26)  is  closed  by  the  valve 
member  (13)  and  both  supply  ports  (29,  30)  or 
lines  are  connected  to  the  corresponding  exhaust 
port  (27, 28),  a  first  operative  position  in  which  the 
inlet  port  (26)  is  connected  to  one  of  the  supply 
ports  (29, 30),  the  corresponding  exhaust  port  (27, 
28)  is  closed  and  the  other  supply  port  (30,  29)  is 

connected  with  the  other  exhaust  port  (28, 27)  and 
a  second  operative  position  in  which  the  inlet  port 
(26)  is  connected  to  said  other  supply  port  (30, 
29),  said  other  exhaust  port  (28,  27)  is  closed  and 
said  one  supply  port  (29, 30)  and  said  one  exhaust 
port  (27,  28)  are  connected  together. 

4.  A  servo-valve  as  claimed  in  Claim  3  in  which 
each  restrictor  (35,  36)  is  connected  to  a 
respective  reservoir  (33,  34),  said  respective  re- 
strictor  (35,  36)  and  reservoir  (33,  34)  being  con- 
nected  by  a  respective  supply  line  (17, 18)  to  one 
or  other  end  of  said  pressure-responsive  means 
(22)  controlling  the  actuator  (8). 

5.  The  combination  of  a  servo-valve  (12)  as 
claimed  in  Claim  3  or  4  and  said  actuator  (8),  said 
actuator  (8)  being  a  power  fluid  control  valve 
having  a  valve  member  (9)  movable  between  two 
operative  positions  by  said  pressure-responsive 
means,  the  latter  comprising  a  piston  (22)  mov- 
able  in  a  cylinder  (19)  to  which  said  supply  lines 
(17,18)  are  connected  one  at  or  adjacent  each  end 
of  the  cylinder  (19)  to  move  the  piston  (22)  in  one 
or  other  direction  or to  hold  it  in  a  neutral  position 
according  to  the  position  of  the  valve  member 
(13)  of  the  servo-valve  (12),  the  piston  (22)  being 
acted  upon  by  return  springs  (23,  24)  acting  in 
both  directions  in  opposition  to  the  fluid  pressure 
delivered  to  the  cylinder  (19)  through  the 
respective  supply  lines  (17,  18). 

6.  The  combination  as  claimed  in  Claim  5  in 
which  the  actuator  (8)  is  additionally  controllable 
by  a  personally-operable  control  member  (10). 

7.  The  combination  as  claimed  in  Claim  5  or  6  in 
which  the  actuator  (8)  is  connected  to  supply 
power  fluid  to  one  or  other  end  of  a  fluid-operable 
device  (5)  which  is  to  be  maintained  in  said  datum 
position  by  applying  correctional  movement  to 
said  actuator  (8)  under  the  control  of  said  servo- 
valve  (12). 

8.  The  combination  as  claimed  in  Claim  7  in 
which  the  fluid-operable  device  (5)  acts  on  the 
body  (2)  of  a  vehicle  (1)  of  which  the  level  is  to  be 
maintained  to  maintain  its  clearance  (X)  with  the 
ground  substantially  constant. 

9.  The  combination  as  claimed  in  Claim  8  in 
which  the  vehicle  is  a  dumper  truck  (1)  and  said 
body  (2)  is  the  skip  of  the  dumper  truck. 

1.  Servoventil  (12)  zur  Betätigung  eines  von 
Flüssigkeit zu  betreibenden  Stellgliedes  (8),  wobei 
das  Servoventil  ein  Ventilglied  (13)  besitzt,  das 
von  einer  Ausgangsstellung  aus  bewegbar  ist  als 
Ansprechen  auf  eine  Stellungsänderung  aus  einer 
Bezugsstellung  (X)  eines  durch  das  Stellglied  (8) 
zu  bewegenden  Teils  (2),  um  Flüssigkeit  aus  einer 
Flüssigkeitsquelle  an  das  obengenannte  Stell- 
glied  zu  liefern,  wobei  es  eine  Korrekturbewe- 
gung  verursacht,  um  das  obengenannte  Teil  (2) 
zur  obengenannten  Bezugsstellung  (X)  und  das 
Ventilglied  (13)  in  die  obengenannte  Ausgangs- 
stellung  zurückzubringen,  dadurch  gekennzeich- 
net,  daß  das  Servoventil  (12)  auch  die  Mittel 
(33-36)  enthält,  um  eine  Zeitverzögerung  ab 



Beginn  der  Bewegung  des obengenannten  Ventil- 
glieds  (13)  aus  obengenannter  Ausgangsstellung 
zu  schaffen  und  um  die  Korrekturbewegung  auf 
das  obengenannte  Stellglied  (8)  bei  Ablauf  der 
obengenannten  Zeitverzögerung  auszuüben. 

2.  Servoventil  nach  Anspruch  1,  in  dem  das 
Ventilglied  (13)  in  einer  von  zwei  entgegen- 
gesetzten  Richtungen  aus  der  genannten 
Anfangsstellung  bewegbar  ist  als  Ansprechen  auf 
eine  entsprechende  Stellungsänderung  des  durch 
das  genannte  Stellglied  zu  bewegenden  Teils  in 
der  einen  oder  anderen  von  zwei  entgegen- 
gesetzten  Richtungen  aus  der  genannten  Bezugs- 
stellung. 

3.  Servoventil  nach  Anspruch  2,  in  dem  das 
Ventilglied  (13)  innerhalb  eines  Zylinders  (25) 
drehbar  ist,  dieser  hat  eine  unter  Druck  stehende 
Flüssigkeitseinlaßöffnung  (26),  zwei  Zufuhröff- 
nungen  (29,  30),  deren  jede  durch  eine  Zufuhr- 
leitung  (31, 32)  über  einen  Drosselkörper  (35,  36) 
auf  die  eine  oder  andere  Seite  eines  auf  Druck 
ansprechenden  Mittels  (22)  führt,  das  das  Stell- 
glied  (8)  regelt,  und  deren  jede  mit  einem  Abstand 
von  einander  auf  dem  Umfang  des  Zylinders  (25) 
auf  den  entsprechenden  Seiten  der  Einlaßöffnung 
(26)  steht,  und  zwei  Austrittsöffnungen  (27,  28), 
die  mit  einem  Abstand  von  einander  auf  dem 
Umfang  des  Zylinders  (25)  auf  den  ent- 
sprechenden  Seiten  der  Einlaßöffnung  (26)  ste- 
hen,  wobei  das  Ventilglied  (13)  drei  Stellungen 
hat,  und  zwar  eine  Neutralstellung,  in  der  die 
Einlaßöffnung  (26)  durch  das  Ventilglied  (13)  ge- 
schlossen  wird  und  beide  Zufuhröffnungen  (29, 
30)  oder  Leitungen  an  die  entsprechenden  Aus- 
trittsöffnungen  (27,  28)  angeschlossen  werden, 
eine  erste  Arbeitsstellung,  in  der  die  Einlaßöff- 
nung  (26)  an  eine  der  Zufuhröffnungen  (29,  30) 
angeschlossen  wird,  die  entsprechende  Austritts- 
öffnung  (27, 28)  geschlossen  wird,  und  die  andere 
Zufuhröffnung  (30,  29)  an  die  andere  Austrittsöff- 
nung  (28,  27)  angeschlossen  wird,  und  eine  zwei- 
te  Arbeitsstellung,  bei  der  die  Einlaßöffnung  (26) 
an  die  obengenannte  andere  Zufuhröffnung  (30, 
29)  angeschlossen  wird,  die  obengenannte  ande- 
re  Austrittsöffnung  (28, 27)  geschlossen  wird,  und 
die  genannte  Zufuhröffnung  (29,  30)  und  die 
genannte  Austrittsöffnung  (27,  28)  miteinander 
verbunden  sind. 

4.  Servoventil  nach  Anspruch  3,  in  dem  jeder 
Drosselkörper  (35,  36)  an  einen  entsprechenden 
Vorratsbehälter  (33,  34)  angeschlossen  wird, 
wobei  der  genannte  entsprechende  Drossel- 
körper  (35,  36)  und  Vorratsbehälter  (33,  34)  durch 
eine  entsprechende  Zufuhrleitung  (17,  18)  an  das 
eine  oder  andere  Ende  des  auf  Druck  ansprechen- 
den  Mittels  (22),  das  das  Stellglied  (8)  regelt, 
angeschlossen  ist. 

5.  Zusammenstellung  eines  Servoventils  (12) 
nach  Anspruch  3  oder  4  und  eines  oben- 
genannten  Stellglieds  (8),  wobei  das  genannte 
Stellglied  (8)  ein  Triebflüssigkeits-Regelventil  ist, 
das  ein  Ventilglied  (9)  hat,  das  zwischen  zwei 
Betriebsstellungen  durch  die  genannten  auf 
Druck  ansprechenden  Mittel  bewegbar  ist,  wobei 
letztere  aus  einem  Kolben  (22)  bestehen,  der  in 

einem  Zylinder  (19)  bewegbar  ist,  an  den  die 
genannten  Zufuhrleitungen  (17,  18)  ange- 
schlossen  sind,  von  denen  eine  an  oder  neben 
jedem  Ende  des  Zylinders  (19)  liegt,  um  den 
Kolben  (22)  in  die  eine  oder  andere  Richtung  zu 
bewegen  oder  ihn  in  der  Neutralstellung  zu  hal- 
ten,  je  nach  der  Stellung  des  Ventilglieds  (13)  des 
Servoventils  (12),  wobei  der  Kolben  (22)  von 
Rückzugfedern  (23,  24)  beaufschlagt  wird,  die  in 
beiden  Richtungen  wirken  entgegen  des  Flüssig- 
keitsdrucks,  der  auf  den  Zylinder  (19)  durch  die 
entsprechenden  Zufuhrleitungen  (17,  18)  ausge- 
übt  wird. 

6.  Zusammenstellung  nach  Anspruch  5  wobei 
das  Stellglied  (8)  zusätzlich  von  einer  vom  Perso- 
nal  bedienbaren  Regelvorrichtung  (10)  gesteuert 
werden  kann. 

7.  Zusammenstellung  nach  Anspruch  5  oder  6 
wobei  das  Stellglied  (8)  angeschlossen  ist,  um 
Triebflüssigkeit  an  das  eine  oder  andere  Ende 
einer  durch  Flüssigkeit  bedienbaren  Einrichtung 
(5)  zu  liefern,  die  in  der  genannten  Bezugsstellung 
gehalten  werden  muß  durch  Ausüben  einer  von 
dem  genannten  Servoventil  (12)  gesteuerten  Kor- 
rekturbewegung  an  das  genannte  Stellglied  (8). 

8.  Zusammenstellung  nach  Anspruch  7  wobei 
die  durch  Flüssigkeit  bedienbare  Einrichtung  (5) 
auf  den  Körper  (2)  eines  Fahrzeuges  (1),  dessen 
Höhe  einzuhalten  ist,  einwirkt,  um  dessen  Boden- 
freiheit  (X)  im  wesentlichen  unverändert  beizu- 
behalten. 

9.  Zusammenstellung  nach  Anspruch  8  wobei 
das  Fahrzeug  ein  Kippwagen  (1)  ist,  und  der 
genannte  Körper  (2)  der  Kippbehälter  des  Kipp- 
wagens  ist. 

1.  Servo-distributeur  (12)  régulant  une  com- 
mande  (8)  actionnée  par  fluide  sous  pression.  Le 
servo-distributeur  comporte  un  boisseau  mobile 
(13)  se  déplaçant  de  sa  position  initiale  en  ré- 
ponse  à  un  changement  de  la  position  de  réfé- 
rence  (X)  d'un  organe  (2),  cet  organe  étant  lui- 
même  actionné  par  la  commande  (8).  Le  servo- 
distributeur  distribue  à  la  commande  le  fluide 
provenant  d'une  source  extérieure;  ainsi,  un 
déplacement  correctif  se  produit  pour  ramener 
l'organe  (2)  à  sa  position  de  référence  (X).  Le 
servo-distributeur  (12)  comprend  également  un 
circuit  temporisé  (33  à  36)  retardant  le  déplace- 
ment  du  boisseau  (13)  à  partir  de  sa  position 
initiale,  le  mouvement  correctif  de  la  commande 
(8)  ne  commençant  qu'à  la  fin  de  la  période 
temporisée. 

2.  Servo-distributeur  sujet  à  la  revendication  1 
pour  lequel  le  boisseau  (13)  se  déplace,  dans  l'un 
ou  l'autre  sens,  à  partir  de  sa  position  initiale,  en 
réponse  à  un  changement  de  sens  correspondant 
de  l'organe  actionné  par  la  commande. 

3.  Servo-distributeur  sujet  à  la  revendication  2 
pour  lequel  le  boisseau  (13)  tourne  dans  un 
alésage  (25)  doté  d'un  orifice  d'alimentation  pres- 
surisé  (26)  et  de  deux  orifices  de  distribution  (29 
et  30),  ces  deux  orifices  étant  en  communication 



avec  l'un  ou  l'autre  des  côtés  d'un  piston  (22)  par 
l'intermédiaire  d'orifices  de  restriction  de  débit 
(35  et  36)  et  de  passages  (31  et  32).  Ces  orifices  de 
distribution  (29  et  30)  sont  radialement  disposés 
de  part  et  d'autre  de  l'orifice  d'alimentation  (26) 
dans  l'alésage  (25).  Des  orifices  d'échappement 
(27  et  28)  sont  eux  aussi  disposés  radialement  de 
part  et  d'autre  de  l'orifice  d'alimentation  (26)  dans 
l'alésage  (25).  Ainsi,  le  boisseau  (13)  peut  occuper 
trois  positions:  un  point  mort  pour  lequel  l'orifice 
d'alimentation  (26)  est  fermé  par  le  boisseau  (13) 
et  les  orifices  de  distribution  (29  et  30)  sont  en 
communication  avec  les  orifices  d'échappement 
correspondant  (27  et  28);  une  première  position 
de  travail  pour  laquelle  l'orifice  d'alimentation 
(26)  est  en  communication  avec  l'orifice  de  distri- 
bution  (29),  l'orifice  d'échappement  correspon- 
dant  (27)  étant  fermé  et  l'autre  orifice  de  distri- 
bution  (30)  étant  en  communication  avec  l'autre 
orifice  d'échappement  (28);  une  deuxième  posi- 
tion  de  travail  pour  laquelle  l'orifice  d'alimen- 
tation  (26)  est  en  communication  avec  l'orifice  de 
distribution  (30),  l'orifice  d'échappement  cor- 
respondant  (28)  étant  fermé  et  l'orifice  de  distri- 
bution  (29)  étant  en  communication  avec  l'orifice 
d'échappement  (27). 

4.  Servo-distributeur  sujet  à  la  revendication  3 
pour  lequel  les  orifices  de  restriction  (35  et  36) 
sont  en  communication  avec  des  réservoirs  (33  et 
44),  les  orifices  et  les  réservoirs  étant  branchés, 
par  l'intermédiaire  de  canalisations  de  distri- 
bution  (17  et  18),  de  l'un  et  l'autre  des  côtés  du 
piston  (22)  dont  le  rôle  est  de  réguler  la  com- 
mande  (8). 

5.  Combinaison  d'un  servo-distributeur  (12)  su- 
jet  à  la  revendication  3  ou  4  et  d'une  commande 
(8).  Cette  commande  étant  une  vanne  dotée  d'un 
boisseau  (9)  pouvant  se  déplacer  entre  deux 
positions  de  travail  en  réponse  à  des  change- 
ments  de  pression.  Ce  boisseau  comporte  un 
piston  (22)  se  déplaçant  dans  un  cylindre  (19)  sur 
lequel  sont  branchées  les  canalisations  de  distri- 
bution  (17  et  18)  de  part  et  d'autre  du  piston.  Cette 
distribution  provoque  le  déplacement  du  piston 
(22)  dans  l'un  ou  l'autre  sens  ou  le  maintient  au 
point  mort  selon  la  position  du  boisseau  (13)  du 
servo-distributeur  (12).  Le  piston  (22)  est  sollicité 
par  des  ressorts  de  rappel  (23  et  24)  agissant  dans 
les  deux  sens  en  antagonisme  avec  la  pression  du 
fluide  distribuée  au  cylindre  (19)  par  les  canali- 
sations  de  distribution  (17  et  18). 

6.  Combinaison  sujète  à  la  revendication  5  pour 
laquelle  la  commande  (8)  peut  être  complémen- 
tairement  actionnée  par  un  levier  manuel  (10). 

7.  Combinaison  sujète  à  la  revendication  5  ou  6 
pour  laquelle  la  commande  (8)  alimente  l'un  ou 
l'autre  des  côtés  d'un  vérin  (5)  dont  le  rôle  est  de 
maintenir  la  position  de  référence  sous  le  contrôle 
du  servo-distributeur  (12),  par  l'intermédiaire  de 
la  commande  (8). 

8.  Combinaison  sujète  à  la  revendication  7  pour 
laquelle  le  vérin  (5)  agit  sur  l'organe  (2)  d'un 
véhicule  (1  ), organe  dont  le  niveau  doit  être  main- 
tenu  afin  de  conserver  une  garde  au  sol  substan- 
tiellement  constante. 

9.  Combinaison  sujète  à  la  revendication  8  pour 
laquelle  le  véhicule  (1)  est  un  déchargeur  et 
l'organe  (2)  une  benne. 
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