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Description 

Background  of  the  Invention 

This  invention  relates  to  variable  displacement 
axial  piston  fluid  devices,  such  as  pumps  or  mo- 
tors,  and  particularly  to  a  system  for  lubricating  the 
bearing  support  surfaces  of  an  adjustable  position 
swashblock  used  in  such  devices. 

One  type  of  variable  displacement  axial  piston 
pump  or  motor  uses  a  shaft  mounted  rotating  bar- 
rel  having  a  plurality  of  parallel  cylinders  each 
containing  a  piston.  The  pistons  each  mount  a  shoe 
at  one  end  that  rides  against  a  flat  surface  of  a 
swashblock.  The  swashblock  is  movable  so  that  the 
surface  can  be  positioned  at  an  angle  to  a  plane 
normal  to  the  axis  of  rotation  of  the  barrel.  As  the 
barrel  is  rotated,  the  pistons  reciprocate  within  the 
cylinders  and  the  shoes  slide  over  the  angled 
swashblock  surface.  The  angle  of  the  surface  will 
determine  the  volume  displaced  by  each  piston. 
When  the  barrel  of  a  pump  is  rotated,  fluid  is  drawn 
in  through  a  low  pressure  port  and  is  pumped  out 
of  a  high  pressure  port.  When  fluid  under  pressure 
is  pumped  into  the  high  pressure  port,  the  barrel 
will  be  rotated  so  that  the  device  will  function  as  a 
fluid  motor. 

The  swashblock  is  either  mounted  on  trunnions 
or  it  has  its  rear  face  formed  as  a  portion  of  a 
circular  cylinder  that  mates  with  a  similarly  curved 
support.  In  the  later  case,  the  mating  surfaces  of 
the  swashblock  and  its  support  are  subjected  to 
large  forces  transmitted  through  the  pistons  and 
shoes  as  the  cylinders  are  exposed  to  the  high 
pressure  port.  Often  the  mating  surfaces  of  the 
swashblock  and  its  support  are  metal-to-metal  and 
this  large  force  causes  a  great  amount  of  friction 
that  must  be  overcome  to  pivot  the  swashblock  to 
adjust  the  displacement  of  the  pump.  The  conven- 
tional  solution  has  been  to  supply  fluid  under  high 
pressure  to  the  interface  between  the  swashblock 
and  its  support  either  by  use  of  an  exterior  high 
pressure  line  that  leads  from  the  high  pressure  port 
to  the  interface  (U.S.  patent  3,682,044)  or  by 
pumping  high  pressure  fluid  through  passages  in 
the  pistons,  the  shoes  and  the  swashblock  to  the 
interface  (U.S.  patent  3,989,917  and  GB-A-1  355 
002). 

In  either  case,  the  result  is  that  high  pressure 
fluid  is  pumped  to  the  interface  between  the 
swashblock  and  the  support  to  create  a  counter- 
balancing  force. 

Another  approach,  as  disclosed  for  example  in 
GB-A-1  590  254,  interposes  a  bearing  material 
between  the  mating  surface  and  the  support  and 
the  fluid  within  the  pump  housing  is  relied  upon  to 
lubricate  the  bearing.  However,  under  high  forces 
the  bearing  aligned  with  the  high  pressure  port 

may  be  subjected  to  such  a  high  axial  force  that 
the  lubricating  fluid  will  migrate  away  from  the  area 
of  greatest  stress  and  the  bearing  becomes  dry.  If 
this  occurs,  the  force  required  to  pivot  the  swash- 

5  block  can  rise  to  an  unacceptable  level. 
The  present  invention  provides  a  system  to 

insure  that  the  bearing  surface  of  the  swashblock 
shall  operate  at  a  coefficient  of  friction  resulting  in 
the  minimum  attainable  control  forces  being 

io  present. 

SUMMARY  OF  THE  INVENTION 

The  invention  is  as  defined  in  the  accompany- 
75  ing  Claim  1  .  The  claim  has  been  divided  into  a  two- 

part  form  with  those  features  thereof  that  are  al- 
ready  known,  from  GB-A-1  590  254  being  in  the 
precharacterizing  part  of  the  claim. 

It  is  a  principal  object  of  the  present  invention 
20  to  provide  a  variable  displacement  axial  piston  fluid 

device  of  the  kind  disclosed  with  reference  to  said 
other  approach  as  referred  to  above  but  in  which 
the  bearing  surface  of  the  swashblock  operates  at  a 
coefficient  of  friction  resulting  in  the  minimum  at- 

25  tainable  control  forces  being  present. 
The  device  includes  a  housing  with  a  high 

pressure  port  and  a  low  pressure  port.  A  rotatable 
cylinder  barrel  is  journaled  in  the  housing  and 
includes  a  plurality  of  cylinders  each  having  a 

30  piston  that  pivotally  mounts  a  shoe  that  slides  over 
a  front  face  of  a  swashblock.  The  pistons  and 
shoes  have  cooperating  passages  that  lead  from 
the  cylinder  to  the  front  face  of  the  swashblock  to 
provide  fluid  from  the  cylinders  to  the  front  face  of 

35  the  swashblock.  The  swashblock  has  a  pair  of  rear 
arcuate  bearing  surfaces.  A  support  is  provided  in 
the  housing  for  the  swashblock  bearing  surfaces.  A 
pair  of  arcuate  bearings  are  disposed  against  the 
support  and  are  engaged  by  the  swashblock  bear- 

40  ing  surfaces.  The  arcuate  bearings  are  of  a  syn- 
thetic  material  having  a  significant  difference  in  its 
coefficient  of  friction  depending  upon  whether  said 
material  is  wet  or  dry.  Means  are  provided  for 
pivoting  the  swashblock  over  the  surface  of  the 

45  bearings  to  vary  the  angle  of  the  front  face  of  the 
swashblock.  The  swashblock  bearing  surface  that 
is  opposite  the  high  pressure  port  is  formed  with  a 
continuous  groove  that  faces  the  respective  arcuate 
bearing  of  synthetic  material.  A  passageway  is 

50  formed  internal  of  the  swashblock  and  terminates  in 
the  groove,  and  an  opening  with  an  orifice  is  pro- 
vided  in  the  front  face  of  the  swashblock  leading  to 
the  passageway  from  a  position  that  is  axially 
aligned  with  said  arcuate  bearing  surface  and  in  the 

55  path  of  the  shoes. 
With  this  system,  a  small,  controlled  amount  of 

fluid  from  the  passages  in  the  pistons  and  shoes 
will  be  pumped  into  the  opening,  through  the  ori- 
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fice,  and  into  the  passageway  to  deposit  fluid  in  the 
groove  to  wet  the  surface  of  an  arcuate  bearing 
that  is  engaged  by  the  swashblock. 

Further  in  accordance  with  the  invention,  the 
system  of  groove,  passageway,  and  opening  with 
orifice  may  be  applied  to  both  bearing  surfaces  of 
the  swashblock  when  it  is  intended  that  the  fluid 
device  can  be  operated  with  either  of  its  inlet/outlet 
ports  as  the  high  pressure  port. 

In  the  preferred  embodiment,  the  arcuate  bear- 
ing  surfaces  are  portions  of  a  circular  cylinder.  The 
groove  is  generally  rectangular  and  extends  over 
the  major  portion  of  the  bearing  surface.  The  pas- 
sageway  includes  a  transverse  bore  connected  to 
the  opening  and  a  pair  of  inclined  holes  leading 
from  the  bore  to  opposite  ends  of  the  grooves. 

It  is  another  object  of  the  invention  to  provide 
such  a  system  in  which  a  small  metered  amount  of 
the  fluid  is  continuously  delivered  to  the  interface 
between  the  swashblock  and  the  low  friction  bear- 
ing  to  lubricate  the  bearing  without  creating  a  coun- 
terbalancing  force  that  substantially  supports  the 
axial  load. 

The  foregoing  and  other  objects  and  advan- 
tages  will  appear  in  the  following  detailed  descrip- 
tion.  In  the  description,  reference  is  made  to  the 
accompanying  drawings  which  show  a  preferred 
embodiment  of  the  invention. 

Brief  Description  of  the  Drawings 

Fig.  1  is  a  view  in  section  along  the  longitudinal 
axis  of  a  pump  or  motor  using  the  lubrication 
system  of  the  present  invention; 
Fig.  2  is  a  view  in  elevation  of  the  rear  of  the 
swashblock  of  the  device  of  Fig.  1; 
Fig.  3  is  a  view  in  elevation  of  the  front  of  the 
swashblock  with  the  outline  of  the  piston  shoes 
superimposed  on  the  flat  front  face  of  the 
swashblock; 
Fig.  4  is  a  view  in  section  to  an  enlarged  scale 
illustrating  fluid  passages  forming  a  portion  of 
the  lubricating  system;  and 
Fig.  5  is  a  view  in  section  taken  in  the  plane  of 
the  line  5-5  of  Fig.  4. 

Detailed  Description  of  the  Preferred  Embodiment 

The  invention  is  illustrated  as  incorporated  in 
an  axial  piston  pump  of  the  general  type  shown  in 
U.S.  patent  4,167,895,  issued  September  18,  1979, 
and  assigned  to  the  assignee  of  this  invention.  The 
arrangement  of  the  basic  pump  elements  and  their 
operation  is  well  known  in  the  art.  In  general,  the 
pump  includes  a  hollow  housing  10  open  at  one 
end  and  closed  by  a  flanged  valve  plate  1  1  .  A  drive 
shaft  12  is  supported  in  a  shaft  ball  bearing  13  at 
the  closed  end  of  the  housing  10  and  in  a  sleeve 

bearing  14  mounted  in  the  valve  plate  11.  The  shaft 
12  has  a  medial  spline  15  that  mates  with  a  spline 
on  a  rotatable  cylinder  barrel  16.  The  barrel  16 
rotates  in  a  barrel  sleeve  bearing  17  mounted  along 

5  an  inner  diameter  of  the  housing  10. 
The  barrel  16  is  formed  with  a  plurality  of 

parallel,  axially  directed  cylinders  20  each  of  which 
contains  a  hollow  piston  21.  Each  piston  21  has  a 
spherical  ball  22  at  one  end  which  mounts  a  shoe 

io  23  that  is  swaged  to  the  piston  ball  22  but  is  free  to 
pivot  on  the  ball.  The  shoes  23  have  flat  faces  24 
that  bear  against  the  flat  front  face  25  of  a  swash- 
block  26.  The  shoes  23  as  a  group  are  held  in  a 
shoe  retainer  plate  27  mounted  on  a  half  ball  28 

is  surrounding  the  shaft  12.  A  compression  spring  29 
is  trapped  between  the  barrel  16  and  the  half  ball 
28.  The  spring  29  urges  the  shoe  retainer  plate  27 
and  shoes  23  against  the  swashblock  front  face  25. 
The  spring  29  also  urges  a  valve  surface  30  of  the 

20  barrel  16  against  a  porting  surface  31  of  the  valve 
plate  1  1  . 

The  valve  plate  1  1  includes  an  inlet  35  and  an 
outlet  36  each  of  which  leads  to  a  crescent  shaped 
inlet  port  37  and  outlet  port  38.  The  inlet  port  37  is 

25  aligned  to  communicate  with  the  open  ends  of  the 
cylinders  20  during  a  portion  of  one  rotation  of  the 
barrel  16  and  the  cylinders  20  communicate  with 
the  outlet  port  38  during  another  portion  of  the 
rotation.  The  valve  plate  11  is  radially  aligned  on 

30  the  housing  10  by  roll  pins  39. 
As  shown  in  Figs.  2  and  3,  the  swashblock  26 

has  arms  42  and  43  projecting  from  opposite  ends. 
Each  of  the  arms  42  and  43  has  a  partial  circular 
cylindrical  bearing  surface  44  and  45  at  its  rear. 

35  The  bearing  surfaces  44  and  45  abut  against  partial 
sleeve  bearings  46  and  47  held  by  roll  pins  48 
upon  circular  cylindrical  surfaces  49  in  a  saddle  50 
that  supports  the  swashblock  26.  The  saddle  50  is 
held  against  the  closed  end  of  the  housing  10  and 

40  is  located  by  a  pin  51.  One  swashblock  arm  42 
mounts  a  control  rod  52  that  is  engaged  by  a 
control  piston  53  that  can  rotate  the  swashblock  26 
on  the  bearings  46  and  47  to  thereby  vary  the 
angle  of  inclination  of  the  swashblock  face  25  rela- 

45  tive  to  a  plane  normal  to  the  axis  of  the  shaft  12. 
The  operation  of  the  control  piston  53  is  more  fully 
explained  in  the  aforesaid  U.S.  patent  4,167,895. 

Rotating  the  drive  shaft  12  rotates  the  cylinder 
barrel  16.  When  the  control  piston  53  is  in  neutral, 

50  the  face  25  of  the  swashblock  26  is  normal  to  the 
axis  of  the  shaft  12  and  the  pistons  21  will  not  be 
moved  as  their  shoes  slide  over  the  swashblock 
face  25.  However,  if  the  control  piston  53  moves 
the  swashblock  26  so  that  the  face  25  is  at  an 

55  angle,  the  pistons  will  be  caused  to  reciprocate 
when  they  revolve  around  the  face  25  of  the 
swashblock.  As  each  piston  21  moves  past  the  inlet 
port  37,  it  will  move  outwardly  of  the  barrel  16  and 
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will  draw  fluid  into  its  cylinder  until  it  reaches  its 
outermost  stroke  at  which  time  its  cylinder  will  be 
blocked  since  it  will  have  passed  beyond  the  cres- 
cent  inlet  port  37.  Each  cylinder  20  will  then  in  turn 
be  opened  to  the  outlet  port  38  and  the  pistons  21 
at  that  time  will  be  stroked  inwardly  to  displace 
fluid  from  the  cylinder  20  into  the  outlet  port  38 
until  the  cylinder  is  again  blocked  as  it  passes 
beyond  the  crescent  outlet  port  38.  In  this  manner, 
fluid  is  continuously  pumped  from  the  inlet  to  the 
outlet.  The  volume  of  fluid  will  depend  upon  the 
angle  of  the  swashblock  and  the  resulting  length  of 
each  stroke  of  the  pistons.  The  device  may  also 
function  as  a  motor  by  forcing  fluid  under  pressure 
into  the  inlet. 

Because  the  faces  24  of  the  shoes  23  continu- 
ously  slide  over  the  surface  25  of  the  swashblock 
26  during  operation,  it  is  important  to  lubricate  the 
faces  24.  This  is  typically  accomplished  by  allow- 
ing  fluid  in  the  cylinders  20  to  pass  through  the 
hollow  pistons  21  and  through  connecting  pas- 
sages  54  and  55  in  the  ball  22  and  shoe  23, 
respectively,  into  a  central  recess  56  in  the  shoe 
face  24. 

When  pressure  is  produced  or  applied  at  a  port 
37  or  38,  the  pistons  in  the  half  of  the  cylinder 
barrel  15  associated  with  that  port  are  pressurized. 
This  results  in  an  axial  force  being  transmitted 
through  the  shoe  faces  24,  to  the  swashblock  26, 
and  into  the  associated  swashblock  bearing  46  or 
47.  For  example,  when  high  pressure  is  applied  to 
the  port  38,  almost  the  entire  axial  force  is  trans- 
mitted  into  swashblock  bearing  47  behind  the  bear- 
ing  surface  45  of  the  arm  43. 

The  bearings  46  and  47  are  formed  of  a  syn- 
thetic  material,  such  as  a  composite  of 
tetrafluoroethylene  and  fiberglass,  which  is  capable 
of  carrying  the  full  axial  load.  However,  such  ma- 
terials  exhibit  a  significant  difference  in  their  coeffi- 
cient  of  friction  depending  upon  whether  the  bear- 
ings  are  wet  or  dry.  When  the  unit  is  not  under 
pressure,  fluid  within  the  housing  10  is  able  to  wet 
the  surface  of  the  bearings  46  and  47  and  this 
enables  the  control  piston  53  to  stroke  with  a  low 
control  force.  However,  if  the  unit  is  run  with  con- 
tinuous  pressure  maintained  on  one  port  or  the 
other,  the  axial  forces  tend  to  force  the  fluid  film 
out  from  between  the  swashblock  bearing  surface 
and  the  bearing.  This  results  in  the  bearing  running 
dry,  with  associated  higher  control  forces  being 
required  to  move  the  swashblock.  These  control 
forces  are  then  of  such  magnitude  as  to  be  det- 
rimental  to  various  areas  of  the  control  and  control 
linkages,  particularly  in  cases  where  the  control  is 
regularly  cycled  to  vary  the  fluid  being  displaced. 
The  present  invention  provides  fluid  across  the 
swashblock  bearing  surfaces  44  and  45  and  the 
bearings  46  and  47  to  insure  that  the  bearings  46 

and  47  do  not  run  dry. 
Referring  particularly  to  Figs.  2-5,  the  swash- 

block  26  is  provided  with  a  pair  of  small  openings 
57  which  extend  axially  from  the  front  face  25  of 

5  the  swashblock  26  and  which  are  aligned  along  a 
transverse  line  of  symmetry  of  the  swashblock.  The 
openings  57  each  include  an  orifice  58  and  the 
openings  57  each  lead  to  a  passageway  that  in- 
cludes  a  cross-bore  59,  59'  extending  from  a  lateral 

io  end  of  each  arm  42  and  43.  The  passageways  are 
completed  by  pairs  of  holes  60  and  61  which 
branch  outwardly  from  the  cross  bores  59,  59'  in  a 
Y  shape  and  empty  into  opposite  ends  of  continu- 
ous,  rectangular  grooves  62  formed  in  each  of  the 

is  swashblock  bearing  surfaces  44  and  45. 
Fig.  3  illustrates  seven  piston  shoes  23  super- 

imposed  upon  the  front  face  25  of  swashblock  26. 
Other  members  of  shoes  are  also  used.  As  each 
shoe  23  slides  over  the  face  25,  during  a  portion  of 

20  its  movement  it  will  have  its  central  recess  56  in 
communication  with  an  opening  57.  At  other  times, 
both  before  and  after  communication,  the  face  24 
of  each  shoe  23  will  block  the  openings  57.  At  still 
other  times  during  a  complete  revolution,  the  open- 

25  ings  57  will  be  exposed  simply  to  the  unpressured 
fluid  environment  within  the  housing  10.  When  an 
opening  57  is  exposed  to  the  central  recess  56  in  a 
shoe  23  of  a  piston  21  on  the  pressure  side  of  the 
pump,  the  fluid  being  pumped  will  be  forced 

30  through  the  hollow  piston  16  and  the  connecting 
passages  54  and  55  in  the  piston  ball  and  shoe 
into  the  recess  56  in  the  shoe  23  and  then  into  the 
opening  57.  When  the  opening  57  is  blocked,  what- 
ever  fluid  has  been  forced  into  the  opening  will  be 

35  held  under  pressure.  When  the  opening  57  is  open 
to  the  interior  of  the  housing,  all  pressure  is  re- 
lieved.  The  result  is  a  constant  pumping  action  of 
fluid  into  the  opening  57  in  the  face  of  the  swash- 
block  26  on  the  pressure  side  of  the  pump.  The 

40  fluid  is  forced  through  the  orifice  58,  which  limits 
the  amount  of  fluid  which  can  be  bled  from  the 
shoe  face,  and  the  fluid  passes  through  the  pas- 
sageway  formed  by  the  bore  59,  59'  and  holes  60 
and  61  to  the  rectangular  groove  62.  The  fluid  in 

45  the  groove  62  is  distributed  over  the  cooperating 
bearing  46  or  47. 

This  lubrication  system  insures  a  wetted  sur- 
face  on  the  loaded  bearing  46  or  47,  and  allows  the 
bearing  to  then  operate  at  the  wet  coefficient  of 

50  friction  thereby  resulting  in  the  minimum  attainable 
control  forces  being  present. 

Although  an  opening  57,  orifice  58,  passage- 
way  and  lubrication  groove  62  are  associated  with 
each  end  of  the  swashblock  26,  only  one  will  be 

55  operative  at  any  one  time  to  provide  fluid  under 
pressure  to  a  swashblock  bearing.  The  opening  57 
which  is  operative  will  be  that  which  is  associated 
with  the  high  pressure  port  of  the  pump.  The  other 
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bearing  not  under  load  will  be  wetted  by  the  fluid 
within  the  body  of  the  housing.  Therefore,  the 
swashblock  bearing  that  is  carrying  the  majority  of 
the  axial  load  is  selected  for  high  pressure  lubrica- 
tion.  Furthermore,  the  ability  of  the  lubrication 
grooves  62  to  supply  fluid  to  the  surface  is  propor- 
tional  to  the  pressure  at  the  high  pressure  port.  The 
greater  the  pressure,  the  greater  will  be  the  need 
for  lubrication  and  the  greater  will  be  the  quantity 
of  fluid  delivered  to  a  groove  62. 

In  fluid  devices  that  will  operate  in  only  one 
direction  with  only  one  high  pressure  port,  only  one 
opening  57  with  its  associated  orifice,  passageway 
and  groove  need  be  provided. 

Claims 

1.  A  variable  displacement  fluid  device  having  a 
housing  (10)  with  a  high  pressure  port  and  a 
low  pressure  port  (35,  36); 

a  rotatable  cylinder  barrel  (16)  journaled  in 
the  housing  and  including  a  plurality  of  cyl- 
inders  (20)  each  having  a  piston  (21)  that  pivot- 
ally  mounts  a  shoe  (23)  that  slides  over  a  front 
face  (25)  of  a  swashblock  (26); 

means  (52,  53)  for  pivoting  the  swashblock 
to  vary  the  angle  of  the  front  face  of  the 
swashblock; 

an  arcuate  bearing  (46,  47)  between  a  rear 
arcuate  bearing  surface  (44,  45)  of  the  swash- 
block  and  a  support  (50)  in  said  housing  (10) 
for  the  swashblock  bearing  surface  (44,  45); 

said  arcuate  bearing  (46,  47)  being  of  a 
synthetic  material  having  a  significant  differ- 
ence  in  its  coefficient  of  friction  depending 
upon  whether  said  material  is  wet  or  dry; 
characterized  in  that: 
said  arcuate  bearing  comprises  a  pair  of  ar- 
cuate  bearings  (46,  47),  one  on  one  swash- 
block  bearing  surface  opposite  said  high  pres- 
sure  port  (36)  and  the  other  on  a  second 
swashblock  bearing  surface  opposite  said  low 
pressure  port  (35); 

said  pistons  (21)  and  shoes  (23)  have  co- 
operating  passages  (54,  55)  that  lead  from  the 
cylinders  to  the  front  face  of  the  swashblock  to 
provide  fluid  from  the  cylinders  to  lubricate  the 
front  face  of  the  swash-block; 

the  one  swashblock  bearing  surface  of 
said  swashblock  that  is  opposite  the  high  pres- 
sure  port  has  a  continuous  groove  (62),  a  pas- 
sageway  (60,  61)  is  formed  internal  of  the 
swashblock  and  terminates  in  the  groove,  an 
opening  (57)  including  an  orifice  (58)  is  pro- 
vided  leading  to  the  passageway  from  a  posi- 
tion  on  the  front  face  of  the  swashblock  that  is 
axially  aligned  with  said  one  bearing  surface 
and  in  the  path  of  the  shoes; 

and  that  the  device  is  such  that  the  small, 
controlled  amount  of  fluid  from  the  passages  in 
the  pistons  and  shoes  will  be  pumped  into  the 
opening  (57),  through  the  orifice  (58),  and  into 

5  the  passageway  (60,  61)  to  deposit  fluid  in  the 
groove  (62)  to  wet  the  surface  of  the  arcuate 
bearing  (46,  47)  that  is  engaged  by  in  contact 
with  the  swashblock  without  producing  pres- 
sure  zones  of  fluid  between  the  swashblock 

io  and  arcuate  bearing  (46,  47). 

2.  The  device  as  in  Claim  1  wherein  said  arcuate 
bearing  surfaces  are  each  formed  as  a  portion 
of  a  circular  cylinder  and  said  groove  (62)  is 

is  generally  rectangular  in  shape  and  extends 
over  the  major  portion  of  said  one  swashblock 
bearing  surface. 

3.  The  device  as  claimed  in  Claim  2  wherein  said 
20  passageway  (60,  61)  comprises  a  pair  of  in- 

clined  holes  leading  from  a  common  bore  (59, 
59')  to  opposite  ends  of  the  rectangular  groove 
(62),  said  common  bore  (59,  59')  communicat- 
ing  with  said  orifice  (58)  in  the  swashblock. 

25 
Revendications 

1.  Dispositif  de  fluide  a  deplacement  variable 
comprenant  un  carter  (10)  a  orifice  haute  pres- 

30  sion  et  orifice  basse  pression  (35,36)  ; 
un  barillet  cylindrique  rotatif  (16)  monte  de 

fagon  tournante  dans  le  carter  et  comportant 
une  pluralite  de  cylindres  (20)  contenant  cha- 
cun  un  piston  (21)  qui  porte  de  fagon  pivotante 

35  un  patin  (23)  qui  glisse  sur  une  face  avant  (25) 
d'un  plateau  oscillant  (26)  ; 

des  moyens  (52,53)  pour  faire  pivoter  le 
plateau  oscillant,  afin  de  modifier  Tangle  de  la 
face  avant  du  plateau  oscillant  ; 

40  un  coussinet  courbe  (46,47)  place  entre 
une  surface  de  portee  arriere  courbe  (44,45) 
du  plateau  oscillant  et  un  support  (50)  prevu 
dans  ledit  carter  (10)  pour  la  surface  de  portee 
(44,45)  du  plateau  oscillant  ; 

45  ledit  coussinet  courbe  (46,47)  etant  en  une 
matiere  synthetique  dont  le  coefficient  de  frot- 
tement  est  sensiblement  different  selon  que 
ladite  matiere  est  mouillee  ou  seche  ; 
caracterise  en  ce  que  : 

50  ledit  coussinet  courbe  comprend  deux  ele- 
ments  de  coussinets  courbes  (46,47),  un  sur 
une  surface  de  portee  de  plateau  oscillant  en 
face  dudit  orifice  haute  pression  (36)  et  I'autre 
sur  une  deuxieme  surface  de  portee  de  pla- 

55  teau  oscillant  en  face  dudit  orifice  basse  pres- 
sion  (35)  ; 

lesdits  pistons  (21)  et  lesdits  patins  (23) 
comportent  des  passages  cooperants  (54,55) 
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qui  conduisent  des  cylindres  a  la  face  avant  du 
plateau  oscillant,  pour  amener  du  fluide  des 
cylindres  afin  de  lubrifier  la  face  avant  du 
plateau  oscillant  ; 

la  surface  de  portee  de  plateau  oscillant 
du  dit  plateau  oscillant  qui  est  en  face  de 
I'orifice  haute  pression  comporte  une  rainure 
continue  (62),  un  passage  (60,61)  est  menage 
a  I'interieur  du  plateau  oscillant  et  debouche 
dans  la  rainure,  un  trou  de  prise  (57)  compor- 
tant  un  orifice  calibre  (58)  conduit  au  passage 
a  partir  d'une  position  sur  la  face  avant  du 
plateau  oscillant  qui  est  axialement  alignee 
avec  ladite  surface  de  portee  et  sur  la  trajectoi- 
re  des  patins  ;  et 

le  dispositif  est  tel  que  la  petite  quantite 
reglee  de  fluide  venant  des  passages  menages 
dans  les  pistons  et  les  patins  est  refoulee  dans 
la  prise  (57),  a  travers  I'orifice  calibre  (58)  et 
dans  le  passage  (60,61)  pour  deposer  du  fluide 
dans  la  rainure  (62)  afin  de  mouiller  la  surface 
du  coussinet  courbe  (46,47)  qui  est  en  contact 
avec  le  plateau  oscillant,  sans  engendrer  de 
zones  de  pression  de  fluide  entre  le  plateau 
oscillant  et  le  coussinet  courbe  (46,47). 

2.  Dispositif  suivant  la  revendication  1,  dans  le- 
quel  les  surfaces  de  portee  courbe  sont  cha- 
cune  en  forme  d'une  partie  d'un  cylindre  cir- 
culaire,  et  ladite  rainure  (62)  est  de  forme 
sensiblement  rectangulaire  et  s'etend  sur  la 
majeure  partie  de  ladite  surface  de  portee  de 
plateau  oscillant. 

3.  Dispositif  suivant  la  revendication  2,  dans  le- 
quel  ledit  passage  (60,61)  comprend  deux 
trous  inclines  conduisant  d'un  passage  com- 
mun  (59,59')  aux  extremites  opposees  de  la 
rainure  rectangulaire  (62),  le  dit  passage  com- 
mun  (59,59')  communiquant  avec  ledit  orififice 
calibre  (58)  du  plateau  oscillant. 

Patentanspruche 

1.  Fluidmaschine  mit  veranderbarer  Verdrangung, 
mit  einem  Gehause  (10),  das  einen  Hoch- 
druckanschlu/S  und  einen  Niederdruckanschlu/S 
(35,  36)  besitzt; 

einer  in  dem  Gehause  drehbar  gelagerten 
Zylindertrommel  (16),  die  eine  Mehrzahl  von 
Zylindern  (20)  besitzt,  in  denen  je  ein  Kolben 
(21)  angeordnet  ist,  auf  dem  ein  uber  eine 
Vorderflache  (25)  eines  Taumelblockes  (26) 
gleitendes  Gleitstuckes  (23)  schwenkbar  gela- 
gert  ist; 

einer  Einrichtung  zum  Verandern  des  Win- 
kels  der  Vorderflache  des  Taumelblockes 
durch  Verschwenken  desselben; 

einem  bogenformigen  Lager  (46,  47)  zwi- 
schen  einer  bogenformigen  hinteren  Lagerfla- 
che  (44,  45)  des  Taumelblockes  und  einer  in 
dem  Gehause  (10)  vorgesehenen  Abstutzung 

5  fur  die  Lagerflache  (44,  45)  des  Taumelblok- 
kes; 

wobei  das  bogenformige  Lager  (46,  47) 
aus  einem  Kunststoff  besteht,  dessen  Rei- 
bungskoeffizienten  im  nassen  und  trockenen 

io  Zustand  desselben  betrachtlich  unterschiedlich 
sind; 

dadurch  gekennzeichnet,  da/S 
das  bogenformige  Lager  zwei  bogenformi- 

ge  Lager  (46,  47)  aufweist,  von  denen  das  eine 
is  an  einer  dem  Hochdruckanschlu/S  (36)  entge- 

gengesetzten  Lagerflache  des  Taumelblockes 
und  das  andere  an  einer  dem  Niederdruckan- 
schlu/S  (35)  entgegengesetzten,  zweiten  Lager- 
flache  des  Taumelblockes  vorgesehen  ist; 

20  die  Kolben  (21)  und  die  Gleitstucke  (23) 
miteinander  zusammenwirkende  Kanale  (54, 
55)  besitzen,  die  von  den  Zylindern  zur  Vor- 
derflache  des  Taumelblockes  fuhren  und  zum 
Schmieren  der  Vorderflache  des  Taumelblok- 

25  kes  Fluid  von  den  Zylindern  her  zufuhren; 
die  dem  Hochdruckanschlu/S  entgegenge- 

setzte  Lagerflache  des  Taumelblockes  mit  ei- 
ner  ununterbrochenen  Nut  (62)  ausgebildet  ist; 
im  Innern  des  Taumelblockes  ein  Kanal  (60, 

30  61)  ausgebildet  ist,  der  in  die  Nut  mundet;  und 
ein  eine  Drosselstelle  (58)  enthaltender  Durch- 
la/3  (57)  von  einer  auf  der  Vorderflache  des 
Taumelblockes  angeordneten,  mit  der  genann- 
ten  einen  Lagerflache  axial  fluchtenden  und  in 

35  der  Bahn  der  Gleitstucke  liegenden  Stelle  zu 
dem  Kanal  fuhrt; 

und  die  Vorrichtung  so  ausgebildet  ist,  da/S 
die  gesteuerte  kleine  Fluidmenge,  die  von  den 
Kanalen  in  den  Kolben  und  Gleitstucken 

40  kommt,  in  den  Durchla/S  (57)  und  durch  die 
Drosselstelle  (58)  in  den  Kanal  (60,  61)  ge- 
pumpt  wird,  so  da/S  Fluid  in  die  Nut  (62)  ge- 
langt  und  die  mit  dem  Taumelblock  in  Beruh- 
rung  stehende  Oberflache  des  bogenformigen 

45  Lagers  (46,  47)  benetzt,  ohne  da/S  in  dem  Fluid 
zwischen  dem  Taumelblock  und  dem  bogen- 
formigen  Lager  (46,  47)  Druckzonen  entstehen. 

2.  Vorrichtung  nach  Anspruch  1  ,  dadurch  gekenn- 
50  zeichnet,  da/S  jede  der  bogenformigen  Lager- 

flachen  von  einem  Teil  eines  Kreiszylinders 
gebildet  wird  und  da/S  die  Nut  (62)  allgemein 
rechtwinklig  ist  und  sich  uber  den  gro/Sten  Teil 
der  genannten  einen  Lagerflache  des  Taumel- 

55  blockes  erstreckt. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  da/S  der  Kanal  (60,  61)  ein  Paar  von 
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geneigten  Lochern  aufweist,  die  von  einer  mit 
der  Drosselstelle  (58)  in  dem  Taumelblock  in 
Verbindung  stehenden,  gemeinsamen  Bohrung 
(59,  59')  zu  entgegengesetzten  Enden  der 
rechteckigen  Nut  (62)  fuhren.  5 
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