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©  Hydraulic  piston  motor  comprising  a  housing,  at 
least  one  cam  disk  with  an  internal  cam  curve  (8),  at 
least  one  cylinder  block  (6)  with  a  number  of  cyl- 
inders  (5),  and  so-called  roller  cage  pistons,  running 
in  said  cylinders.  According  to  the  invention  each 
roller  cage  piston  consists  of  a  roller  cage  part  (2) 
and  a  piston  part  (3)  forming  an  integral  unit.  The 
roller  cage  part  is  formed  as  a  hydrostatic  bearing 
with  a  bearing  surface  which  is  in  the  form  of  a 
cylindrical  segment  and  is  adapted  to  rollers  running 

Fig.  1 

against  said  cam  curve  (8).  At  its  inner  end  the 
piston  part  is  formed  with  two  flanges  (19,  20)  with 
an  intermediate  piston  ring  slot  (21).  Those  surfaces 
of  the  flanges  which  are  facing  the  cylinder  wall 
together  exhibit  a  double-curved  convex  surface, 
which  allows  an  angular  deviations,  of  the  order  of 
magnitude  of  1  °  ,  between  the  cylinder  (5)  and  the 
roller  cage  piston  (1).  A  seal  is  arranged  in  the 
piston  ring  slot. 
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The  invention  relates  to  a  hydraulic  piston  mo- 
tor  according  to  the  precharacterising  part  of  claim 
1.  Such  hydraulic  piston  motors  can  be  connected 
to  a  driven  shaft,  to  a  wheel  or  to  a  cable  drum  for 
a  winch  or  the  like 

The  invention  may,  for  example,  be  arranged  in 
a  motor  of  the  type  described  in  SE-B-456  517 
entitled  "Hydraulic  radial  piston  motor".  It  is  a 
hydraulic  piston  motor  with  a  cam  disk  with  an 
internal  cam  curve  and  a  cylinder  block  with  a 
number  of  cylinders.  In  each  cylinder  runs  a  piston 
which  presses  a  roller  against  the  cam  curve  so 
that  a  torque  arises  on  the  cylinder  block.  The 
rollers  are  formed  with  guide  members  which  run 
in  slits  in  guide  units  which  take  up  tangential 
forces.  The  rollers  are  journalled  in  roller  cages 
which  are  formed  with  hydrostatic  bearings  with  a 
bearing  surface,  which  is  adapted  to  the  roller  path 
of  the  rollers.  Either  the  housing  of  the  hydraulic 
piston  motor  may  be  stationary  and  the  cylinder 
block  rotatable,  or  the  cylinder  block  may  be  sta- 
tionary  and  the  motor  housing  rotatable. 

The  maximum  allowed  power  presents  a  prob- 
lem  in  hydraulic  piston  motors  where  hydraulic 
force  is  converted  to  mechanical  force  with  the  aid 
of  rollers. 

In  the  above-mentioned  hydraulic  piston  motor 
the  pistons  are  formed  at  their  outer  end  with  a 
spherical  annular  bearing  surface.  The  roller  cages 
are  correspondingly-formed  with  a  spherical  bear- 
ing  surface  cooperating  with  the  bearing  surface  of 
the  pistons.  This  allows  the  roller  cages  to  tilt  in  all 
directions  around  the  centre  of  the  spherical  bear- 
ing. 

At  a  high  power  output,  that  is,  when  the  con- 
tact  pressure  between  the  rollers  and  the  roller 
cages  is  high  and  when  the  sliding  speed  of  the 
rollers  in  relation  to  the  roller  cages  is  high,  there  is 
a  risk  of  seizing,  above  all  between  the  rollers  and 
the  roller  cages,  but  also  between  the  pistons  and 
the  roller  cages  caused  by  the  tilting  movement.  It 
would  be  advantageous  to  form  the  pistons  and  the 
roller  cages  in  one  unit  so  as  to  avoid  seizing. 
However,  this  involves  difficulties  since  the  roller 
cages  must  be  able  to  tilt  in  all  directions  due  to 
imperfections  in  the  cam  curve  and  in  the  guides 
for  the  rollers. 

To  obtain  a  high  maximum  allowed  power,  the 
mechanical  load  is  to  be  absorbed  by  as  large  a 
part  of  the  mechanical  bearing  surface  as  possible 
so  as  to  equalize  the  surface  pressure. 

Another  important  factor  is  the  leakage  of  pres- 
sure  medium  between  the  rollers  and  the  roller 
cages,  the  so-called  bearing  leakage.  The  bearing 
leakage  arises  when  the  roller  cages  are  deformed 
upon  loading.  To  obtain  a  minimum  bearing  leak- 
age,  it  is  desirable  for  the  bearing  surfaces  and  the 
rollers  to  make  close  contact  with  each  other  both 

when  being  loaded  and  when  not  being  loaded. 
This  is  difficult  to  attain  since  the  surface  pressure 
and  the  bearing  leakage  between  the  parts  when  in 
operation  can  considerably  change,  among  other 

5  things  due  to  deformations.  Also  between  the  pis- 
ton  and  the  roller  cage  an  undesired  leakage  arises 
because  of  deformations  upon  loading. 

In  the  above-mentioned  SE-B-456  517  the  bal- 
ancing  of  the  compressive  forces  takes  place  with 

io  the  aid  of  hydrostatic  balancing  between  the  rollers 
and  the  roller  cages.  This  results  in  a  reduction  of 
the  mechanical  contact  pressure.  To  make  possible 
the  hydrostatic  balancing,  the  bearing  surface  of 
the  roller  cage  has  been  provided  with  slots  be- 

75  tween  which  a  sealing  surface,  cooperating  with  the 
roller,  is  formed.  To  avoid  leakage,  the  bearing 
surface  has  been  provided  with  a  recess  to  make 
possible  a  certain  deformation  without  the  roller 
and  the  sealing  surface  separating.  Because  of  the 

20  slots  and  the  recess,  the  bearing  surface  has  been 
reduced. 

The  invention  aims  at  developing  a  hydraulic 
piston  motor  of  the  above-mentioned  kind  which  is 
largely  freed  from  the  problems  of  the  conventional 

25  hydraulic  piston  motors  described  above. 
To  achieve  this  aim  the  invention  suggests  a 

hydraulic  piston  motor  according  to  the  introduc- 
tory  part  of  claim  1,  which  is  characterized  by  the 
features  of  the  characterizing  part  of  claim  1  . 

30  Further  developments  of  the  invention  are  char- 
acterized  by  the  features  of  the  additional  claims. 

More  particularly,  the  invention  relates  to  a 
device,  called  roller  cage  piston,  in  a  hydraulic 
piston  motor,  which  device  comprises  a  piston  part 

35  and  a  roller  cage  part  which  together  form  an 
integral  unit.  This  roller  cage  piston  may,  for  exam- 
ple,  be  arranged  in  a  hydraulic  piston  motor  of  the 
type  referred  to  above. 

At  its  outer  end  the  roller  cage  piston  is  formed 
40  as  a  roller  cage,  this  part  thus  constituting  the  roller 

cage  part.  The  roller  cage  part  is  formed  as  a 
hydrostatic  bearing  with  a  bearing  surface  which  is 
adapted  to  a  roller  running  against  a  roller  path 
arranged  in  the  hydraulic  piston  motor.  The  roller 

45  cage  part  may  either  be  made  rigid  to  provide 
negligible  deformations  in  the  roller  cage  part,  or 
weak  for  absorption  of  any  deformations.  The  ad- 
vantage  of  the  weak  roller  cage  part  is  that  the 
maximum  allowed  power  can  be  further  increased 

50  while  at  the  same  time  the  bearing  leakage  can  be 
reduced  by  forming  the  roller  cage  part  according 
to  the  roller.  The  maximum  allowed  power  is  in- 
creased  by  increasing  the  mechanical  bearing  sur- 
face  and  utilizing  it  more  efficiently,  which  in  turn 

55  entails  a  reduction  and  equalization  of  the  mechani- 
cal  surface  pressure  and  an  increase  of  the  maxi- 
mum  allowed  power  of  the  roller  cage  part.  The 
bearing  leakage  is  reduced  by  the  roller  and  the 
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roller  cage  making  close  contact  with  each  other. 
To  obtain  hydrostatic  balancing  in  the  bearing 

surface  of  the  roller  cage  part,  a  suitable  pattern  of 
holes  and/or  slots  for  pressure  medium  is  arranged. 
The  holes  and/or  the  slots  are  connected  to  each 
other  by  means  of  one  or  more  channels. 

To  be  able  to  provide  the  slots  with  pressure 
medium,  the  roller  cage  piston  is  formed  with  a 
continuous  bore.  Via  the  bore,  pressure  medium  in 
the  cylinder  has  free  passage  through  the  roller 
cage  piston  to  a  channel  in  the  roller  cage  part 
which  supplies  pressure  medium  to  the  holes 
and/or  slots  in  the  bearing  surface  of  the  roller 
cage  part. 

To  avoid  edge  contact  and  hence  high  contact 
pressures,  the  inner  end  of  the  roller  cage  piston  is 
formed  with  a  double-curved  surface,  which  makes 
contact  with  the  cylinder  bore,  and  is  formed  such 
that  the  roller  cage  piston  can  be  guided  by  the 
cylinder  bore.  To  allow  the  roller  cage  part  to  tilt  in 
all  directions,  the  guiding  part  of  the  roller  cage  is 
short. 

The  double-curved  surface  may,  for  example, 
be  formed  with  the  aid  of  two  flanges  with  an 
intermediate  piston  ring  slot.  The  contact  surfaces 
of  the  two  flanges  with  the  cylinder  bore  together 
exhibit  a  convex  surface  of  revolution.  At  the  widest 
portion  of  the  double-curved  surface,  across  the 
longitudinal  axis  of  the  piston,  runs  an  annular 
recess  which  constitutes  the  piston  ring  slot. 

In  the  piston  ring  slot  a  piston  ring  is  arranged 
to  limit  the  leakage  of  pressure  medium  between 
the  roller  cage  piston  and  the  cylinder  bore,  the  so- 
called  piston  leakage.  The  two  flanges  have  a  larg- 
er  diameter  than  that  of  the  other  piston  part 
whereas  the  piston  ring  slot  has  a  smaller  diameter 
than  that  of  the  flanges.  The  piston  ring  can,  of 
course,  be  arranged  also  outside  the  double-curved 
surface  and  then  suitably  axially  displaced  towards 
the  internal  part  of  the  piston  part.  The  double- 
curved  surface  can  then  consist  of  one  single 
flange  with  a  double-curved  surface. 

The  advantage  of  the  invention  is  thus  that  the 
maximum  allowed  power  is  increased  by  the  rela- 
tively  large  contact  surface  between  the  roller  and 
the  roller  cage  part  and  that  the  surface  is  utilized 
more  efficiently.  The  roller  cage  and  the  piston 
together  constitute  one  unit  which  can  allow  an- 
gular  deviations  of  the  piston  part  in  relation  to  the 
cylinder  bore  since  the  piston  part,  with  the  aid  of 
the  double-curved  surfaces  of  the  piston  part,  is 
guided  by  the  cylinder  bore.  The  leakage  is  re- 
duced  because  of  a  smaller  number  of  leakage 
points  and  by  avoiding  undesired  deformations.  In 
addition,  the  fewer  parts  and  the  simpler  embodi- 
ment  of  the  roller  cage  piston  make  it  both  simple 
and  inexpensive  to  manufacture. 

By  way  of  example,  the  invention  will  now  be 

described  in  greater  detail  with  reference  to  the 
accompanying  drawings  showing  in 

Figure  1  schematically  a  radial  section  of  a 
hydraulic  piston  motor  of  conven- 

5  tional  type,  with  which  the  inven- 
tion  can  be  implemented, 

Figure  2  a  roller  cage  piston  according  to 
the  invention  from  above, 

Figure  3a  a  perspective  views  of  a  first  em- 
io  bodiment  of  a  roller  cage  piston 

with  a  rigid  roller  cage  part, 
Figure  3b  a  perspective  views  of  a  second 

embodiment  of  a  roller  cage  pis- 
ton  with  a  weak  roller  cage  part,  a 

is  so-called  leg  piston, 
Figure  4a  a  sections  taken  along  line  A-A  in 

Figure  3a, 
Figure  4b  a  sections  taken  along  line  B-B  in 

Figure  3b, 
20  Figure  5  a  cross  section  of  an  annular  pis- 

ton  ring, 
Figure  6  a  section  through  a  roller  cage 

part  with  a  winding  angle  greater 
than  180°. 

25  The  invention  relates  to  a  roller  cage  piston  1  , 
according  to  Figures  3a  or  3b,  which  is  formed 
integral  as  a  roller  cage  part  2  and  a  piston  part  3. 

Such  a  roller  cage  piston  1  can  be  arranged, 
as  shown,  on  reduced  scale,  in  Figure  1,  in  a 

30  conventional  hydraulic  piston  motor  of  the  type 
referred  to  above.  The  roller  cage  pistons  1  accord- 
ing  to  the  invention  run  in  cylinders  5  arranged  in  a 
cylinder  block  6.  Each  roller  cage  piston  1  presses 
a  roller  7  against  an  internal  cam  curve  8  such  that 

35  a  torque  on  the  cylinder  block  6  and  the  cam  curve 
8  arises.  Inside  the  cylinder  block  6  there  is  a 
rotatable  slide  9  for  distributing  pressure  medium 
10  to  the  cylinders  5. 

At  its  outer  end,  that  is  the  end  protruding  from 
40  the  cylinder,  the  roller  cage  piston  1  is  formed  as  a 

roller  cage,  this  part  thus  being  designated  "roller 
cage  part"  2.  According  to  Figure  2,  the  roller  cage 
part  2  is  formed  as  a  hydrostatic  bearing  with  a 
bearing  surface  1  1  ,  which  has  the  form  of  a  cylin- 

45  drical  segment  and  is  adapted  to  the  rollers  7, 
according  to  Figure  1,  running  against  the  cam 
curve  8.  The  roller  cage  part  2  can  either  be  made 
rigid  or  weak  (elastically  deformable). 

To  obtain  a  rigid  roller  cage  part  2,  the  piston 
50  part  3,  according  to  Figures  3a  and  4a,  is  substan- 

tially  made  solid.  The  roller  cage  part  2  is  thus 
dimensioned  such  that  the  rigidity  allows  only  a 
negligible  deformation  of  the  roller  cage  part  2, 
which  in  turn  means  that  the  area  of  the  bearing 

55  surface  11  can  be  increased  and  utilized  efficiently 
due  to  the  fact  that  a  recess  in  the  bearing  surface 
11  is  not  needed.  According  to  the  SE-B-456  517, 
referred  to  above,  a  recess  is  provided  in  the 
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bearing  surface  such  that  deformations  can  be  al- 
lowed  without  the  roller  separating  from  a  sealing 
surface  cooperating  with  the  roller. 

Another  way  is  to  make  the  roller  cage  part  2 
weak  so  that  it  may  adapt  to  the  shape  and  diam- 
eter  of  the  rollers  7.  The  weakness  is  obtained  by 
making  the  roller  cage  part  2  thin  and  forming  the 
area  between  the  roller  cage  part  2  and  the  inner 
end  of  the  piston  part  3  with  at  least  tow  legs  12, 
13  according  to  Figure  4b.  A  roller  cage  piston  1 
with  such  legs  12,  13  is  called  a  leg  piston.  The 
legs  12,  13  transmit  the  load,  in  the  form  of  com- 
pressive  forces  from  the  piston  part  3  to  the  roller 
cage  part  2.  The  roller  cage  part  2  is  subjected  to 
tangential  tensile  forces  in  a  section  parallel  to  the 
axial  direction  of  the  roller  7  and  is  thus  extended 
around  the  roller  7  such  that  it  may  adapt  thereto.  It 
is  important  that  the  attachment  of  the  legs  12,  13 
to  the  roller  cage  part  2  is  made  such  that  the  roller 
cage  part  2  is  extended  around  the  roller  7.  The 
surface  pressure  may  otherwise  become  too  low 
which  leads  to  leakage  of  pressure  medium  10 
between  the  roller  7  and  the  roller  cage  2. 

To  obtain  hydrostatic  balancing,  a  suitable  pat- 
tern  of  pressure  medium  holes  and/or  pressure 
medium  grooves  is  arranged.  An  advantageous 
embodiment,  according  to  Figure  2,  is  obtained  if 
one  or  more,  but  preferably  two,  annular  grooves 
14,  15  are  chosen,  one  of  the  grooves  serving  as  a 
drainage  groove  14  and  the  other  as  a  pressure 
medium  groove  15.  To  obtain  the  hydrostatic  bal- 
ancing,  the  roller  cage  piston  1  is  formed  with  a 
continuous  bore  16,  through  which  the  bearing  sur- 
face  11  is  supplied  with  pressure  medium  10.  The 
continuous  bore  16  opens  out  into  a  hole  17  at  the 
pressure  medium  groove  15. 

Between  the  grooves  14,  15  an  annular  sealing 
surface  18  is  formed,  which  cooperates  with  the 
roller  7.  A  pressurized  area  is  created  inside  the 
sealing  surface  18  and  has  a  size  approximately 
consisting  of  a  mean  value  of  the  area  inside  the 
drainage  groove  14  and  the  area  inside  the  pres- 
sure  medium  groove  15.  The  pressurized  area  is 
used  as  supporting  hydraulic  bearing  surface,  and 
its  size  is  chosen  such  that  the  desired  hydrostatic 
balancing  of  radial  compressive  forces  from  the 
roller  cage  piston  1  towards  the  roller  7  is  obtained. 

The  radial  compressive  forces  acting  on  the 
roller  cage  part  2  are  hydrostatically  balanced  at  a 
rate  of  more  than  75  %,  suitably  at  a  rate  of 
between  85  %  and  95  %,  that  is,  the  mechanical 
surface  pressure  is  replaced  by  a  hydraulic  surface 
pressure.  The  large  mechanical  bearing  surface, 
that  is  the  bearing  surface  11  reduced  by  the 
grooves  14,  15  and  the  hole  17,  and  the  hydraulic 
balancing  cause  the  mechanical  pressure  on  the 
rollers  7  from  the  bearing  surface  11  of  the  roller 
cage  part  2  to  become  relatively  low. 

In  the  leg  piston  design,  the  continuous  bore 
16  may  be  arranged  in  one  or  more  legs  or,  for 
example,  via  a  tube  between  the  piston  part  3  and 
the  roller  cage  part  2.  Pressure  medium  10,  for 

5  example  in  the  form  of  oil  or  oil-water  mixture,  in 
the  cylinder  has  free  passage,  via  the  bore  16, 
through  the  roller  cage  piston  1  to  the  annular 
pressure  medium  groove  15  in  the  bearing  surface 
11  of  the  roller  cage  part  2  and  thereby  conveys 

io  pressure  medium  10  to  the  bearing  surface  11.  The 
pressure  medium  10  is  drained  via  the  drainage 
groove  14. 

At  its  inner  end,  which  extends  into  the  cylinder 
of  the  cylinder  block,  the  roller  cage  piston  1  is 

is  formed  with  a  double-curved  surface  which  con- 
stitutes  the  guiding  part  of  the  roller  cage  piston  1  . 
The  double-curved  surface  may,  for  example,  be 
formed  according  to  Figure  3  with  the  aid  of  two 
adjacent  flanges  19,  20  separated  from  one  another 

20  by  an  intermediate  piston  ring  slot  21.  The  two 
flanges  19,  20  have  a  larger  diameter  than  the  rest 
of  the  piston  part  3.  The  piston  ring  slot,  in  its  turn, 
has  a  smaller  diameter  than  the  flanges  19,  20. 

To  allow  angular  deviations,  of  the  order  of 
25  magnitude  of  1  °  ,  between  the  cylinder  5  and  the 

roller  cage  piston  1,  the  guiding  part  of  the  roller 
cage  piston  1  is  made  short.  The  guiding  part 
means  that  the  roller  cage  piston  1  can  be  allowed 
a  certain  angular  deviation  but  that  it  is  guided  by 

30  the  cylinder  bore  when  a  maximum  allowed  angle 
between  the  roller  cage  piston  1  and  the  cylinder 
bore  is  attained.  The  maximum  allowed  angle  may 
be  different  in  different  lateral  directions. 

Those  surfaces  of  the  flanges  19,  20  which 
35  face  the  wall  of  the  cylinder  bore  together  exhibit 

the  double-curved  surface.  Part  of  the  double- 
curved  surface  constitutes  a  contact  surface  which 
is  suitably  formed  as  a  convex  surface  of  revolu- 
tion.  In  a  vertical  section  the  contact  surface  is 

40  limited,  in  case  of  maximum  allowed  angular  de- 
viation,  by  a  first  and  a  second  contact  point.  The 
diametrical  distance  between  the  first  and  second 
contact  points  on  either  side  of  the  piston  part  3  in 
the  vertical  Section  is  larger  than  the  diameter  of 

45  the  cylinder  bore.  In  normal  operation,  the  contact 
surface  only  has  one  contact  point  towards  the 
cylinder  bore. 

In  the  piston  ring  slot  21  there  is  arranged  a 
piston  ring  in  the  form  of  a  completely  closed 

50  metallic  seal  22  which  may  have  a  secondary  seal 
23  on  the  inside.  The  secondary  seal  23  may,  for 
example,  consist  of  an  O-ring  of  rubber.  Such  a 
piston  ring  is  described  in  greater  detail  in  SE-B- 
451  087.  The  piston  ring  may  be  designed  com- 

55  pletely  closed  since  it  has  such  a  small  cross 
section  in  relation  to  its  outer  envelope  surface  that 
no  high,  harmful  surface  pressures,  for  example 
caused  by  temperature  differences,  arise.  The  ad- 

4 



7 EP  0  524  437  A1 8 

vantage  of  this  piston  ring  is  that  it  is  a  wear- 
resistant  metallic  seal  which  is  almost  completely 
tight.  Thus,  the  piston  ring  only  lets  through  an 
amount  of  pressure  medium  10  which  is  needed  to 
lubricate  the  cylinder  bore. 

The  piston  ring  can  also  be  arranged  outside 
the  double-curved  surface.  It  is  then  suitably  ar- 
ranged  with  an  axial  displacement  towards  the  inte- 
rior  part  of  the  piston  part  3. 

In  this  connection,  the  double-curved  surface 
suitably  consists  of  one  flange  only. 

In  freewheeling  operating  mode,  hydraulic  mo- 
tors  with  a  freewheeling  facility  may  be  pressurized 
such  that  the  pistons  1  are  held  down  at  the  bottom 
of  the  cylinders  5,  the  motor  thus  being  disen- 
gaged.  There  are  also  motors  where  the  pistons 
are  held  down  in  the  cylinders  in  some  other  way, 
for  example  by  magnets  or  springs.  In  these  em- 
bodiments,  the  roller  cage  part  2  must  surround  the 
rollers  7  by  more  than  180°  so  that  the  rollers  7 
are  radially  fixed  in  the  roller  cage  part  2.  In  case 
of  such  a  winding  angle  the  roller  cage  part  2  may 
be  divisible,  as  shown  for  example  in  Figure  6.  The 
roller  cage  part  2  here  comprises  two  parts  24,  25 
which  can  be  retained  with  the  aid  of  bolts  26. 

In  hydraulic  piston  motors  without  freewheeling 
facilities,  the  winding  angle  may  be  less  than  180°  . 
The  reason  is  that  in  this  case  the  rollers  7  need 
not  be  fixed  since,  because  of  the  feed  pressure  of 
the  pressure  medium  10,  the  rollers  7  are  all  the 
time  pressed  out  against  the  cam  curve  8  by  the 
roller  cage  pistons  1  . 

Claims 

1.  Hydraulic  piston  motor  comprising  a  housing, 
at  least  one  cam  disk  with  an  internal  cam 
curve  (8),  at  least  one  cylinder  block  (6)  with  a 
number  of  cylinders  (5)  and  pistons  running  in 
these  cylinders,  roller  cages  with  hydrostatic 
bearings,  rollers  (7)  running  between  the  cam 
curve  (8)  and  the  roller  cage,  which  surrounds 
the  roller  with  a  winding  angle,  and  guide 
members  for  the  rollers,  characterized  in  that 
the  roller  cages  and  the  pistons  are  formed  as 
one  unit,  called  roller  cage  piston  (1),  with  a 
roller  cage  part  (2)  and  a  piston  part  (3),  and 
that  the  contact  surface  between  the  piston 
part  and  the  wall  of  the  cylinder  bore  exhibits  a 
double-curved  surface,  which  cooperates  with 
the  cylinder  block  in  such  a  way  that  an  an- 
gular  movement  between  the  piston  part  and 
the  cylinder  bore  is  possible  in  all  directions. 

3.  Hydraulic  piston  motor  according  to  claim  2, 
characterized  in  that  the  piston  ring  is  com- 
pletely  closed. 

5  4.  Hydraulic  piston  motor  according  to  claim  2  or 
3,  characterized  in  that  the  piston  ring  is 
metallic. 

5.  Hydraulic  piston  motor  according  to  any  of  the 
io  preceding  claims,  characterized  in  that  in  the 

hydrostatic  bearings,  the  mechanical  compres- 
sive  forces  acting  on  the  roller  are  balanced  at 
a  rate  of  at  least  70%. 

is  6.  Hydraulic  piston  motor  according  to  any  of  the 
preceding  claims,  characterized  in  that  via 
one  or  more  continuous  holes  (16)  in  the  roller 
cage  piston,  the  roller  cage  part  communicates 
with  pressure  medium  (10)  in  the  cylinders  (5) 

20  and  receives  lubricant  through  that  path. 

7.  Hydraulic  piston  motor  according  to  any  of  the 
preceding  claims,  characterized  in  that  a 
sealing  surface  (18),  cooperating  with  the  roll- 

25  er,  is  arranged  in  the  roller  cage  part  (2). 

8.  Hydraulic  piston  motor  according  to  any  of  the 
preceding  claims,  characterized  in  that  the 
roller  cage  part  (2)  is  made  rigid  by  a  solid 

30  design  of  the  piston  part  (3),  with  the  exception 
of  the  continuous  hole  (16). 

9.  Hydraulic  piston  motor  according  to  any  of 
claims  1  to  7,  characterized  in  that  the  roller 

35  cage  part  (2)  is  made  weak  by  forming  the 
roller  cage  piston  between  the  roller  cage  part 
and  the  inner  part  of  the  piston  part  with  at 
least  two  legs  (12,  13). 

40  10.  Hydraulic  piston  motor  according  to  any  of  the 
preceding  claims,  characterized  in  that  in 
case  of  the  hydraulic  piston  motor  having  free- 
wheeling  facilities,  the  winding  angle  is  greater 
than  180°. 

45 

50 

2.  Hydraulic  piston  motor  according  to  claim  1,  55 
characterized  in  that  a  piston  ring  (4)  is  ar- 
ranged  in  a  piston  ring  slot  (21)  in,  or  outside, 
the  double-curved  surface  of  the  piston  part. 
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