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Fluid-controlled  actuator. 

©  A  three-position  hydraulic  actuator  (1)  compris- 
ing  an  outer  body  (3)  defining  a  cylindrical  inner 
cavity  (4);  a  dual-rod  piston  (20)  sliding  inside  the 
cavity  (4);  a  pair  of  stop  rings  (17,  26)  mounted  in 
respective  central  annular  seats  (16,  25)  in  the  lateral 
wall  (15)  of  the  cavity  (4)  and  on  the  piston  (20);  and 
a  pair  of  bushes  (29,  30)  sliding  in  sealed  manner 
between  the  piston  (20)  and  the  lateral  wall  (15)  of 
the  cavity  (4)  and  located  on  axially  opposite  sides 
in  relation  to  the  stop  rings  (17,  26). 
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FLUID-CONTROLLED  ACTUATOR 

said  bush  and  a  center  portion  of  said  cavity;  and 
second  axial  locating  means  between  said  bush 
and  a  center  portion  of  said  piston. 

A  preferred  non-limiting  embodiment  of  the  in- 
5  vention  will  be  described  by  way  of  example  with 

reference  to  the  accompanying  drawings,  in  which  : 
Fig.1  shows  a  longitudinal  section  of  a  hy- 

draulic  actuator  in  accordance  with  the  teachings  of 
the  present  invention,  and  applied  to  a  clutch  of  a 

w  vehicle  transmission; 
Fig.s  2  and  3  show  larger-scale  sections  of 

part  of  the  Fig.1  actuator  in  two  different  operating 
positions. 

75  Number  1  in  Fig.1  indicates  a  hydraulic  ac- 
tuator  for  controlling  the  control  rod  2  of  a  clutch  on 
a  vehicle  gear  transmission  (not  shown). 

Actuator  1  comprises  a  conveniently  cast  outer 
body  3  inside  which  is  formed  a  cylindrical  cavity 

20  4.  Said  cavity  4  is  defined  axially  by  an  end  wall  5 
of  outer  body  3  having  a  through  hole  6  coaxial 
with  cavity  4,  and  by  a  cap  7  locked  axially  against 
a  shoulder  8  of  cavity  4  by  means  of  a  retaining 
ring  9.  Inside  cavity  4,  wall  5  is  fitted  with  a 

25  substantially  round  plate  10.  Said  plate  10  and  cap 
7  present  respective  centre  through  holes  13,  14 
coaxial  with  and  equal  in  diameter  to  hole  6  in  wall 
5. 

The  inner  lateral  wall  15  of  cavity  4  presents  a 
30  central  annular  seat  16  partially  housing  a  steel 

toroidal  ring  1  7;  and  a  further  two  annular  seats  1  8 
housing  respective  sealing  rings  19  and  respec- 
tively  located  midway  between  seat  16  and  plate 
1  0,  and  seat  1  6  and  cap  7. 

35  Cavity  4  houses  a  sliding  piston  20  smaller  in 
diameter  than  cavity  4  and  fitted  at  each  end  with 
two  coaxial  rods  21,  22  sliding  in  sealed  manner 
inside  holes  6,  13  in  wall  5  and  plate  10  respec- 
tively,  and  hole  14  in  cap  7. 

40  Lateral  wall  24  of  piston  20  presents  a  central 
annular  seat  25  partially  housing  a  steel  toroidal 
ring  26;  and  a  pair  of  lateral  annular  seats  27 
housing  respective  sealing  rings  28.  Between  inner 
wall  15  of  cavity  4  and  outer  wall  24  of  piston  20, 

45  there  are  mounted  two  hollow  cylindrical  sliding 
bushes  29,  30  respectively  located  on  the  plate  10 
and  cap  7  side  in  relation  to  toroidal  rings  17  and 
26.  Said  bushes  29,  30  present  substantially  the 
same  axial  length  as  the  portions  of  piston  20 

so  extending  between  central  seat  25  and  a  respective 
front  face  of  piston  20,  and  present  an  outer  sur- 
face  cooperating  in  sealed  manner  with  rings  19, 
and  an  inner  surface  cooperating  in  sealed  manner 
with  rings  28. 

Cavity  4  thus  houses  two  isolated  chambers 

The  present  invention  relates  to  a  fluid-con- 
trolled  actuator,  particularly  for  controlling  a  clutch 
on  a  mechanical  assembly,  e  g.  the  transmission, 
reduction  gear,  or  reversing  gear  of  a  vehicle  or 
machine  in  general. 

Mechanical  assembly  clutches  are  frequently 
operated  using  three-position  fluid-controlled 
(hydraulic  or  pneumatic)  actuators. 

Known  actuators  of  the  aforementioned  type 
comprise  two  pistons  sliding  in  sealed  manner  in- 
side  a  cylinder  in  which  they  define  substantially 
three  isolated  chambers.  One  of  the  pistons  usually 
presents  an  active  rod  secured  to  the  mechanical 
member  being  controlled,  whereas  the  other  is 
designed  to  slide  inside  the  cylinder,  and  to  coop- 
erate  with  the  first  substantially  for  the  purpose  of 
adjusting  its  limit  stop  position.  The  aforementioned 
three  positions  are  therefore  achieved  by  supplying 
said  chambers  either  selectively  or  in  conjunction 
with  one  another. 

Known  actuators  of  the  aforementioned  type 
present  numerous  drawbacks.  Firstly,  they  are  fair- 
ly  complex  and  expensive  to  produce,  by  virtue  of 
featuring  two  pistons,  and  due  to  the  mechanical 
machining  required  for  the  pistons  and  cylinder. 
Secondly,  they  require  the  use  of  relatively  com- 
plex  fluidic  components.  And  thirdly,  due  to  lack  of 
a  precise  relationship  between  the  position  of  the 
controlled  member  and  that  of  the  two  pistons  on 
the  actuator,  any  means  for  detecting  the  position 
of  the  controlled  member  are  activatable  solely  by 
the  member  itself  or  the  "active"  rod  integral  with 
the  same,  whereas,  for  certain  applicatons,  said 
means  may  be  preferably  activated  by  the  other 
rod  for  reasons  of  size  and  assembly. 

The  aim  of  the  present  invention  is  to  provide  a 
fluid-controlled  actuator  designed  to  overcome  the 
drawbacks  typically  associated  with  known  actu- 
ators  of  the  aforementioned  type. 

With  this  aim  in  view,  according  to  the  present 
invention,  there  is  provided  a  three-position  fluid- 
controlled  actuator  comprising  an  outer  body  defin- 
ing  a  cylindrical  cavity;  a  piston  sliding  inside  said 
cavity  and  having  at  least  one  rod  projecting  from 
said  outer  body  and  secured  to  clutch  means  for  a 
mechanical  assembly;  control  means  for  controlling 
said  piston  via  a  fluid,  and  connected  to  two  open- 
ings  formed  on  said  outer  body  close  to  opposite 
ends  of  said  cavity;  and  auxiliary  means  sliding 
inside  said  cavity  and  designed  to  establish  an 
intermediate  piston  stop  position;  characterised  by 
the  fact  that  said  auxiliary  means  comprise  at  least 
a  bush  coaxial  with  said  piston  and  sliding  in  seal- 
ed  manner  between  said  piston  and  the  lateral  wall 
of  said  cavity;  first  axial  locating  means  between 
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simply  inverting  control  of  solenoid  valves  39,  40, 
i.e.  by  draining  and  pressurizing  chamber  34  while 
at  the  same  time  maintaining  pressure  inside 
chamber  33. 

5  The  above  positions  of  piston  20  correspond  to 
respective  positions  of  clutch  control  rod  2  integral 
with  the  same.  That  is,  the  center  position  conve- 
niently  corresponds  to  neutral  (no  gear  engaged), 
and  the  right  and  left  positions  to  engagement  of 

w  two  different  transmission  ratios. 
Engagement  of  a  given  gear  is  detected  by 

position  sensor  49,  the  moving  element  48  of  which 
is  maintained  contacting  conical  end  portion  47  of 
rod  22. 

75  The  advantages  of  actuator  1  according  to  the 
present  invention  will  be  clear  from  the  foregoing 
description.  In  particular,  it  is  of  straightforward, 
low-cost  design,  and  does  not  require  a  complex 
hydraulic  control  circuit.  Also,  by  virtue  of  compris- 

20  ing  one  dual-rod  piston,  it  provides  for  indirectly 
detecting  the  position  of  the  controlled  member,  i.e. 
the  active  rod,  by  detecting  the  position  of  the  non- 
active  rod,  thus  simplifying  assembly  and  reducing 
overall  size. 

25  To  those  skilled  in  the  art  it  will  be  clear  that 
changes  may  be  made  to  actuator  1  as  described 
and  illustrated  herein  without,  however,  departing 
from  the  scope  of  the  present  invention.  For  exam- 
ple,  sealing  rings  19  may  be  housed  inside  seats 

30  formed  on  the  outer  surface  of  bushes  29,  30 
instead  of  on  inner  wall  15  of  cavity  4;  changes 
may  be  made,  to  the  hydraulic  components  and 
control  logic;  control  may  be  pneumatic  instead  of 
hydraulic;  position  sensor  49  may  be  of  a  different 

35  type  or  dispensed  with  altogether;  and  actuator  1 
may  be  employed  for  controlling  any  type  of  me- 
chanical  member  or  machine. 

33,  34  extending  respectively  between  plate  10, 
piston  20  and  bush  29,  and  between  cap  7,  piston 
20  and  bush  30.  Said  chambers  33,  34  commu- 
nicate  via  respective  radial  holes  35,  36  and  re- 
spective  ducts  37,  38  with  respective  known  sole- 
noid  valves  39,  40  (shown  schematically  in  Fig.1) 
connected  to  hydraulic  supply  means  (not  shown). 
Cavity  4  also  communicates  externally  via  a  center 
radial  hole  43  enabling  air  intake  (or  exhaust)  into 
(from)  the  portion  of  cavity  4  extending  between 
bushes  29,  30. 

Rod  21  of  piston  20  is  fitted  with  a  coupling  44 
having  a  tab  45  designed  to  cooperate  with  a  fork 
46  integral  with  clutch  control  rod  2.  Rod  22  termi- 
nates  in  a  conical  portion  47  designed  to  cooperate 
with  the  moving  element  48  of  a  known  potentiom- 
eter  type  position  sensor  49.  Solenoid  valves  39, 
40  are  controlled  by  output  signals  50,  51  gen- 
erated  by  an  electronic  control  system  52  as  a 
function  of  an  input  signal  53  from  sensor  49  or 
one  or  more  signals  54  produced  by  any  known 
type  of  manually  or  automatically  operated  control 
means  (not  shown). 

Actuator  1  operates  as  follows. 
Piston  20  of  actuator  1  may  assume  three 

positions  (center,  left,  right),  as  shown  respectively 
in  Fig.s  1,  2  and  3,-depending  on  hydraulic  control 
by  solenoid  valves  39,  40. 

In  Fig.  1,  solenoid  valves  39,  40  maintain  both 
chambers  33  and  34  under  pressure;  the  pressure 
on  bushes  29,  30  pushes  them  together  into  con- 
tact  with  toroidal  ring  17,  which  acts  as  a  central 
limit  stop;  and  piston  20,  which  is  subjected  to  the 
same  hydraulic  pressure  on  its  identical  active  end 
surfaces,  is  maintained  in  the  center  position  by 
bushes  29,  30  cooperating  with  toroidal  ring  26. 

The  left  position  in  Fig.2  is  achieved  by  feeding 
oil  under  pressure  into  chamber  34,  and  draining 
chamber  33  via  solenoid  valve  39.  Hydraulic  pres- 
sure  is  thus  exerted  on  bush  30,  which  is  main- 
tained  contacting  toroidal  ring  17,  and  on  piston  20, 
which  slides  leftwards  taking  bush  29  with  it  by 
virtue  of  toroidal  ring  26.  Piston  20  is  arrested  on 
reaching  plate  10.  To  return  to  the  center  position, 
chamber  33  is  simply  re-pressurized  while  at  the 
same  time  maintaining  pressure  in  chamber  34. 
Pressure  is  therefore  exerted  on  both  the  end  sur- 
faces  of  piston  20,  thus  providing  for  hydraulic 
balance  of  the  same,  and  on  the  opposite  end 
surfaces  of  bushes  29,  30.  The  pressure  on  bush 
30  is  discharged  on  toroidal  ring  17,  whereas  bush 
29  slides  rightwards  taking  piston  20  with  it  by 
virtue  of  toroidal  ring  26,  until  it  contacts  toroidal 
ring  17.  At  the  same  time,  toroidal  ring  26  moves 
into  contact  with  bush  30,  thus  arresting  piston  20 
in  the  Fig.1  position.  The  right  position  in  Fig.  3 
and  return  to  the  center  position  is  Fig.1  are 
achieved  in  the  same  way  as  described  above,  by 

40  Claims 

1)  -  A  three-position  fluid-controlled  actuator 
comprising  an  outer  body  defining  a  cylindrical 
cavity; 

45  a  piston  sliding  inside  said  cavity  and  having  at 
least  one  rod  projecting  from  said  outer  body  and 
secured  to  clutch  means  for  a  mechanical  assem- 
bly;  control  means  for  controlling  said  piston  via  a 
fluid,  and  connected  to  two  openings  formed  on 

50  said  outer  body  close  to  opposite  ends  of  said 
cavity;  and  auxiliary  means  sliding  inside  said  cav- 
ity  and  designed  to  establish  an  intermediate  piston 
stop  position;  characterised  by  the  fact  that  said 
auxiliary  means  comprise  at  least  a  bush  (29,  30) 

55  coaxial  with  said  piston  (20)  and  sliding  in  sealed 
manner  between  said  piston  (20)  and  the  lateral 
wall  (15)  of  said  cavity  (4);  first  axial  locating 
means  (17)  between  said  bush  (29,  30)  and  a 
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center  portion  of  said  cavity  (4);  and  second  axial 
locating  means  (26)  between  said  bush  (29,  30) 
and  a  center  portion  of  said  piston  (20). 

2)  -  An  actuator  as  claimed  in  Claim  1  ,  charac- 
terised  by  the  fact  that  said  first  and  second  axial  5 
locating  means  respectively  comprise  a  first  ring 
(17)  integral  with  said  lateral  wall  (15)  of  said  cavity 
(4),  and  a  second  ring  (26)  integral  with  said  piston 
(20). 

3)  -  An  actuator  as  claimed  in  Claim  2,  charac-  m 
terised  by  the  fact  that  it  comprises  two  bushes 
(29,  30)  mounted  on  opposite  axial  sides  in  relation 
to  said  rings  (1  7,  26). 

4)  -  An  actuator  as  claimed  in  Claim  2  or  3, 
charac  terised  by  the  fact  that  said  rings  (17,  26)  75 
are  toroidal. 

5)  -  An  actuator  as  claimed  in  one  of  the 
foregoing  Claims  from  2  to  4,  characterised  by  the 
fact  that  said  rings  (17,  26)  are  mounted  in  respec- 
tive  annular  seats  (16,  25)  formed  in  said  center  zo 
portions  of  said  lateral  wall  (15)  of  said  cavity  (4) 
and  said  piston  (20). 

6)  -  An  actuator  as  claimed  in  one  of  the 
foregoing  Claims,  characterised  by  the  fact  that  it 
comprises  a  second  rod  (22)  opposite  said  first  rod  25 
(21  );  and  a  sensor  (49)  for  detecting  the  position  of 
said  second  rod  (22). 

7)  -  An  actuator  as  claimed  in  Claim  6,  charac- 
terised  by  the  fact  that  said  second  rod  (22)  com- 
prises  a  conical  end  portion  (47)  cooperating  with  a  so 
moving  element  (48)  of  said  sensor  (49). 

8)  -  An  actuator  as  claimed  in  any  one  of  the 
foregoing  Claims,  characterised  by  the  fact  that 
said  fluidic  control  means  comprise  two  solenoid 
valves  (39,  40)  and  a  control  system  (52).  35 

9)  -  An  actuator  as  claimed  in  Claim  8,  charac- 
terised  by  the  fact  that  said  control  system  (52)  is 
connected  to  said  sensor  (49)  and  receives  from 
the  same  an  input  signal  (53)  as  a  function  of  the 
position  of  said  piston  (20).  40 

45 

50 

55 
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