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A  rotary  distribution  group  for  hydraulic  motors  with  orbiting  sealing  surfaces. 

(£)  The  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  the  invention  comprises  a  revolving 
distributor  disc  formed  with  orifices  communicating 
between  its  plane  surfaces  and  connected  for  rota- 
tion  to  the  drive  shaft  and  clamped  between  an 
axially  movable  reaction  ring  formed  with  separate 
orifices  connected  to  the  supply  and  the  discharge 
ducts  for  hydraulic  fluid,  and  a  fixed  distribution  plate 
formed  with  outlet  orifices  for  the  ducts  supplying 
and  discharging  hydraulic  fluid  to  the  motor  propul- 
sors,  continuous  surfaces  being  present  for  bounding 
and  separating  the  respective  inlet  areas  of  the 
orifices  in  the  disc  towards  the  reaction  ring  and 
towards  the  distribution  plate,  the  surfaces  of  the 
distributor  disc  facing  the  distribution  plate  being 
formed  with  cavities  and  recesses  which  are  eccen- 

t r i c   with  respect  to  the  axis  of  rotation  of  the  distribu- 
tor  disc  and  are  adapted  to  move  orbitally  during  the 

£   rotation  of  the  distributor  disc. 
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A  rotary  distribution  group  for  hydraulic  motors  with  orbiting  sealing  surfaces 

The  invention  relates  to  a  rotary  distribution 
group  for  hydraulic  motors,  more  particularly  of  the 
radial  piston  kind,  with  orbiting  sealing  surfaces. 

In  order  to  operate,  radial-piston  hydraulic  mo- 
tors  require  a  rotary  distributor  for  successfully 
supplying  and  discharging  the  propulsors  and  thus 
driving  the  motor  in  rotation. 

The  distributor  substantially  comprises  a  disc 
rotating  integrally  with  the  drive  shaft  and  formed 
with  a  pair  of  orifices  communicating  between  an 
external  manifold  connected  to  the  hydraulic  ducts 
from  the  pressure  supply  and  the  discharge  re- 
spectively,  and  the  ducts  supplying  the  individual 
propulsors  in  the  motor  body,  thus  connecting 
some  of  the  ducts  to  the  supply  and  some  to  the 
discharge. 

Consequently,  the  distributor  disc  has  to  slide 
between  the  flat  surfaces  of  the  members  formed 
with  the  hydraulic  ducts  to  be  connected,  and  must 
ensure  sealing-tightness  to  avoid  a  short-circuit  of 
hydraulic  fluid  on  the  distributor  surfaces. 

To  this  end  the  distributor  disc  is  formed  with 
surfaces  exposed  to  the  pressure  of  the  hydraulic 
fluid  so  as  to  clasp  together  the  sealing  surfaces 
and  also  particularly  during  the  starting-up  phase, 
the  outer  casing  of  the  distributor,  constituting  the 
supply  manifold,  advantageously  has  a  ring  formed 
with  separate  supply  and  discharge  passages  and 
resiliently  urged  against  the  surface  of  the  distribu- 
tor  disc. 

The  surfaces  in  contact  between  the  distributor 
disc  and  the  components  between  which  it  is 
clamped  are  in  contact  with  the  hydraulic  fluid  in 
which  the  entire  distributor  group  is  immersed  but 
owing  to  the  axial  thrust,  which  is  brought  about  to 
ensure  sealingtightness,  the  lubricating  fluid  in 
known  embodiments  tends  to  flow  away  from  the 
flat  surfaces  in  contact. 

The  surfaces,  in  order  to  obtain  an  optimum 
seal,  are  made  very  smooth,  e.g.  by  lapping,  and 
therefore  cannot  effectively  retain  the  lubricating 
fluid.  Owing  to  the  friction  the  fluid  becomes  less 
viscous  and  is  therefore  even  easier  to  expel  from 
the  surfaces  in  contact. 

To  prevent  seizing  during  operation,  the  distri- 
butor  disc  and  the  parts  clamped  against  it  must 
therefore  be  made  of  special  materials  with  anti- 
wear  characteristics,  which  are  expensive. 

The  problem  therefore  is  to  provide  a  distribu- 
tor  for  hydraulic  motor  which  ensures  optimum 
lubrication  conditions  on  all  the  sliding  surfaces 
thereof  and  also  guarantees  that  the  hydraulic 
thrust  on  its  components  is  balanced  in  each  phase 
of  rotation. 

A  further  problem  is  given  by  the  fact  that  the 

hydraulic  thrusts  on  the  distributor  disc  during  op- 
eration  of  the  motor  are  not  hydraulically  balanced 
with  respect  to  the  diametral  plane  of  the  same 
disc,  one  zone  thereof  being  connected  to  the  feed 

5  at  work  pressure  and  another  connected  to  di- 
scharge  of  the  fluid:  this  causes  irregular  wears  of 
the  distributor  disc  and  a  loss  of  planarity  of  the 
sealing  surfaces  with  a  consequent  early  wear. 

The  problem  therefore  is  to  provide  a  distribu- 
w  tor  for  hydraulic  motors  which  ensures  optimum 

lubrication  conditions  on  all  the  sliding  surfaces 
thereof  and  also  guarantees  that  the  hydraulic 
thrust  on  its  components  is  balanced  in  each  phase 
of  rotation. 

75  To  this  end,  the  invention  provides  a  rotary 
distribution  group  for  hydraulic  motors  which  com- 
prises  a  revolving  distributor  disc  coupled  for  rota- 
tion  to  the  drive  shaft  and  clamped  between  an 
axially  movable  reaction  ring  formed  with  separate 

20  passages  connected  to  the  ducts  for  supplying  and 
discharging  the  hydraulic  fluid,  and  a  fixed  distribu- 
tion  plate  formed  with  outlet  orifices  for  the  ducts 
supplying  and  discharging  hydraulic  fluid  to  the 
motor  propulsors,  the  distributor  disc  being  formed 

25  with  at  least  two  independent  orifices  communicat- 
ing  between  its  opposite  flat  surfaces  and  respec- 
tively  in  contact  with  the  reaction  ring  and  with  the 
distribution  plate,  corresponding  to  and  the  sepa- 
rate  passages  in  the  reaction  ring  and  to  the  dis- 

30  tribution  plate,  and  thus  driving  the  motor  in  rota- 
tion,  continuous  surfaces  being  present  for  bound- 
ing  and  separating  the  respective  inlet  areas  of  the 
orifices  in  the  disc  towards  the  reaction  ring  and 
towards  the  distribution  plate,  the  surfaces  having 

35  cross-sections  shaped  so  that  they  are  immersed 
in  the  hydraulic  fluid  at  least  once  per  revolution, 
ducts  being  also  present  for  balancing  the  hydrau- 
lic  pressure  on  the  surfaces  of  the  distributor  disc, 
with  respect  to  a  diametral  plane. 

40  More  particularly,  the  surfaces  of  the  distributor 
disc  facing  the  reaction  ring  is  formed  with  an 
annular  cavity  facing  the  orifices  in  the  reaction 
ring  which  communicate  with  one  of  the  ducts 
supplying  hydraulic  fluid,  the  cavity  having  an  inter- 

45  nal  depression  facing  the  passage  or  passages  in 
the  reaction  ring  which  communicate  with  the  other 
duct  supplying  hydraulic  fluid,  the  cavity  and  the 
depression  being  separated  from  one  another  and 
bounded  from  the  exterior  by  thin  annular  flanges 

50  abutting  the  surface  of  the  reaction  ring  and  sealing 
it,  the  cavity,  the  depression  and  the  associated 
boundary  flanges  being  eccentric  relative  to  the 
axis  of  rotation  of  the  distributor  disc. 

The  eccentricity  of  the  depression,  the  annular 
cavity  and  the  associated  boundary  flanges  is 
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equal  to  or  greater  than  the  width  of  the  flanges,  in 
order  to  uncover  the  flange  surfaces  completely  at 
each  revolution. 

The  reaction  ring  has  a  central  orifice  commu- 
nicating  with  one  of  the  ducts  supplying  hydraulic 
fluid  and  a  plurality  of  orifices  disposed  on  a  cir- 
cumference  concentric  with  the  central  orifice  and 
communicating  with  the  other  duct  supplying  hy- 
draulic  fluid,  the  annular  cavity  in  the  distributor 
disc  facing  the  plurality  of  orifices  and  the  depres- 
sion  concentric  therewith  communicating  with  the 
central  orifice. 

The  annular  cavity  in  the  distributor  disc  has  a 
width  greater  than  or  equal  to  the  diameter  of  the 
orifices  along  the  circumference  of  the  reaction  ring 
plus  twice  the  eccentricity  thereof  relative  to  the 
axis  of  rotation  of  the  distributor  disc,  so  that  the 
apertures  disposed  along  the  circumference  of  the 
reaction  ring  remain  facing  the  interior  thereof  dur- 
ing  each  phase  of  rotation. 

The  flat  of  the  distributor  facing  the  distribution 
plate  is  formed  with  a  pair  of  arcuate-shaped  cav- 
ities  extending  in  diametrically  opposite  positions 
along  a  circumference  and  facing  the  outlet  ap- 
ertures  of  the  ducts  in  the  distributor  plate,  the 
shaped  cavities  being  connected  to  the  outlets  of  a 
duct  coming  from  the  eccentric  annular  cavity  and 
a  duct  from  the  cavity  inside  the  first  cavity  on  the 
opposite  surface  of  the  distributor,  arcuate  reces- 
ses  also  being  present  and  externally  surrounding 
the  shaped  cavities  along  their  entire  length  and 
communicating  with  the  annular  cavity  or  the  de- 
pression  opposite  those  communicating  with  the 
adjacent  cavity,  and  blind  recesses  also  being 
formed  in  the  facing  surfaces  of  the  distributor  disc 
and,  the  distribution  plate  opposite  the  boundary 
edges  of  the  shaped  cavities  and  the  arcuate  re- 
cesses  and  communicating  at  least  once  per  revo- 
lution  with  a  zone  supplied  with  hydraulic  fluid  and 
adapted  at  least  once  per  revolution  to  immerse 
the  entire  front  surface  of  the  distributor  disc  and 
the  plate. 

More  particularly,  a  first  array  of  blind  recesses 
is  formed  on  the  distribution  plate  corresponding  to 
the  arcuate  recesses  in  the  distributor  disc  and  the 
outer  edge  thereof,  the  recesses  being  equal  in 
number  and  diametrically  opposite  the  outlet 
orifices  of  the  ducts  in  the  plate. 

A  second  array  of  blind  recesses  is  formed  on 
the  distribution  plate  and  open  on  to  the  outer  edge 
thereof  and  are  disposed  so  as  to  correspond  to 
and  be  separate  from  the  first  array  of  blind  reces- 
ses  and  their  inner  edge  extends  radially  corre- 
sponding  to  the  outer  edge  of  the  first  array  of 
recesses. 

A  pair  of  blind  recesses  is  formed  on  the 
distributor  disc  in  the  spaces  between  the  arcuate 
recesses  therein  and  extend  radially  towards  the 

exterior  as  far  as  the  outer  edge  of  the  arcuate 
recesses  and  towards  the  interior  as  far  as  the 
outer  edge  of  the  arcuate-shaped  cavities. 

Also,  a  pair  of  blind  recesses  are  formed  on 
5  the  surface  of  the  distributor  disc  and  open  into  the 

central  orifice  therein  and  are  disposed  in  the 
space  between  the  arcuate  shaped  cavities  and 
extend  radially  corresponding  to  the  inner  edge 
thereof. 

70  In  an  alternative  embodiment,  particularly  for 
heavy  use,  the  flat  surfaces  of  the  distributor  disc 
facing  the  distribution  plate  has  a.  pair  of  arc- 
shaped  cavities  extending  in  diametrically  opposite 
positions  along  a  circumference  eccentric  with  re- 

75  spect  to  the  axis  of  rotation  of  the  distributor  disc 
and  facing  the  outlet  orifices  of  the  ducts  in  the 
distribution  plate,  ducts  coming  from  the  opposite 
surface  of  the  distributor  opening  into  the  arc- 
shaped  cavities,  and  likewise  eccentric  arcuate  re- 

20  cesses  also  being  present  and  externally  surround- 
ing  the  arc  cavities  along  their  entire  length  and 
communicating  with  that  one  of  the  ducts  which 
supplies  the  arc  cavity  opposite  the  adjacent  cav- 
ity,  blind  recesses  also  being  formed  in  the  facing 

25  surfaces  of  the  distributor  disc  and  the  distribution 
plate  corresponding  to  the  boundary  edges  of  the 
shaped  cavities  and  the  arcuate  recesses  and  com- 
municating  at  least  once  per  revolution  with  an  area 
supplied  with  hydraulic  fluid  and  with  a  proportion 

30  of  the  boundary  surface  of  the  shaped  cavities  and 
the  arcuate  recesses,  and  supplying  hydraulic  fluid 
at  each  revolution  to  the  entire  surface  of  the 
distributor  disc  facing  the  plate  as  a  result  of  the 
eccentric  motion  of  the  cavities  and  recesses  in  the 

35  distributor  disc. 
The  shaped  cavities  and  the  arcuate  recesses 

in  the  distributor  disc  have  the  same  eccentricity 
and  are  concentric,  the  eccentricity  being  in  the 
diametral  plane  of  symmetry  of  the  cavities  and 

40  recesses. 
A  group  of  blind  recesses  are  present  on  the 

distribution  plate  and  aligned  along  a  circumfer- 
ence  having  its  centre  on  the  axis  of  rotation  of  the 
distributor  disc,  corresponding  to  the  arcuate  re- 

45  cesses  in  the  distributor  disc  and  the  outer  edge 
thereof,  the  blind  recesses  being  equal  in  number 
and  in  diametrically  opposite  positions  to  the  outlet 
orifices  of  the  ducts  of  the  plate. 

A  pair  of  shaped  blind  recesses  are  present  on 
so  the  distributor  disc  in  the  spaces  between  the  ar- 

cuate  recesses  and  have  a  portion  extending  radi- 
ally  towards  the  exterior  as  far  as  the  outer  edge  of 
the  arcuate  recesses  and  a  portion  extending  inter- 
nally  as  far  as  the  central  area  of  the  arc-shaped 

55  cavities. 
In  both  the  embodiments  the  recesses  and 

cavities  in  the  distributor  disc  and  the  distribution 
plate,  under  conditions  where  hydraulic  fluid  is 

3 
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supplied  under  pressure  to  one  of  the  supply  ducts 
of  the  motor,  are  under  conditions  of  equilibrium 
thrust  on  the  disc  with  respect  to  its  diametral 
planes  in  each  phase  of  rotation. 

Other  details  will  be  clear  from  the  following 
description  with  reference  to  the  accompanying 
drawings  in  which: 

Fig.  1  is  a  general  view  in  section  of  the 
rotary  distributor  of  a  radial-position  hydraulic  mo- 
tor; 

Fig.  2  is  a  section  along  plane  ll-ll  of  Fig.  1  ; 
Fig.  3  is  a  section  across  plane  III—  Ifl  of  Fig. 

2; 
Fig.  4  is  a  section  across  plane  IV-IV  of  Fig. 

1; 
Fig.  5  is  a  section  across  plane  V-V  of  Fig. 

4; 
Fig.  6  is  a  section  across  plane  VI-VI  of  Fig. 

1; 
Fig.  7  is  a  section  across  plane  VII-VII  of  Fig. 

6 
Fig.  8  is  a  section  corresponding  to  plane  IV- 

IV  in  Fig.  4,  in  the  embodiment  of  the  present 
invention; 

Fig.  9  is  a  section  along  plane  IX-IX  in  Fig.  8; 
Fig.  10  is  a  section  corresponding  to  plane 

X-X  in  Fig.  4,  in  the  embodiment  in  Fig.  8,  and 
Fig.  11  is  a  section  along  plane  Xl-Xt  of  Fig. 

10. 
As  Fig.  1  shows,  rotary  distributor  in  a  radial- 

piston  motor  has  an  outer  casing  1  secured  to  the 
motor  body  2  and  internally  formed  with  ducts  3,  4 
for  supplying  and  discharging  hydraulic  fluid  to  and 
from  the  motor  propulsors. 

Inside  the  distributor,  a  distribution  plate  5  is 
formed  with  orifices  6  connected  to  the  ducts  7 
supplying  the  individual  propulsors,  the  plate  abut- 
ting  the  distributor  disc  8. 

An  external  reaction  ring  9  also  abuts  disc  8  on 
the  opposite  side  from  plate  5  and  is  coupled  to  an 
internal  reaction  ring  10  and  comprises  a  preload- 
ing  spring  11  adapted  to  clamp  the  reaction  ring 
against  the  distributor  disc. 

Plate  5  is  coupled  for  rotation  to  the  motor 
body  2  by  pins  12  or  the  like,  whereas  the  distribu- 
tor  8  is  connected  for  rotation  to  the  drive  shaft  via 
a  splined  shaft  13.  Screws  14  secure  the  distributor 
casing  1  to  the  motor  body  2. 

The  outer  reaction  ring  9,  which  can  also  in 
some  embodiments  be  constructed  in  one  piece 
with  the  internal  reaction  ring  10,  is  connected  for 
rotation  to  the  distributor  casing  1  by  a  pin  15  or 
the  like  and  is  sealed  by  gaskets  16.  It  is  formed 
with  a  plurality  of  orifices  17  for  connecting  an 
annular  chamber  18  supplying  body  2  to  an  an- 
nular  cavity  19  in  the  rotary  distributor,  separately 
from  the  connection  via  its  central  passage  20. 

As  shown  more  clearly  in  Figs.  2  and  3,  the 

side  of  distributor  8  facing  ring  9  is  formed  with  an 
annular  cavity  19  disposed  so  as  to  correspond  to 
orifices  17,  which  are  laid  out  as  shown  by  a 
chaindotted  line  in  Fig.  2.  As  the  drawing  shows, 

5  orifices  17  are  disposed  along  a  circumference 
centred  on  the  axis  of  rotation  of  the  distributor 
disc,  whereas  cavity  19  is  disposed  eccentrically 
with  an  eccentrically  value  "e".  In  order  neverthe- 
less  to  ensure  that  the  outlets  of  orifices  17  remain 

•  70  inside  it,  the  annular  cavity  19  in  disc  8  has  a  width 
greater  than  or  equal  to  the  diameter  of  the  orifices 
along  the  circumference  of  the  reaction  ring  plus 
twice  the  eccentricity  "e". 

A  drainage  groove  21  and  associated  di- 
75  scharge  channels  22  are  disposed  concentrically 

with  cavity  19  and  are  separated  therefrom  by  an 
annular  flange  23  which  externally  bounds  cavity 
19.  Cavity  19  is  internally  bounded  by  an  annular 
flange  24  surrounding  the  central  depression  25 

20  opposite  the  outlet  of  the  central  passage  20  in  the 
reaction  ring. 

When  the  distributor  is  rotating  flanges  23  and 
24,  which  are  adapted  to  seal  the  reaction  ring 
surface  in  order  to  bound  the  supply  and  drainage 

25  ducts,  move  in  rotation  opposite  the  reaction  ring. 
Consequently,  all  the  sliding  surfaces  are  given  a 
new  film  of  lubricant,  i.e.,  of  hydraulic  fluid  sup- 
plying  the  motor,  thus  maintaining  optimum  con- 
ditions  for  sliding.  To  ensure  that  all  surfaces  in 

30  contact  are  completely  exposed  to  and  lubricated 
by  the  fluid  at  each  revolution,  the-value  "e"  of  the 
eccentricity  of  cavity  19  and  of  the  associated 
boundary  flanges  must  be  greater  than  the  thick- 
ness  "s"  of  the  flanges. 

35  Distributor  8  has  through  orifices  26,  27  open- 
ing  respectively  into  one  end  of  the  central  depres- 
sion  25  and  into  the  annular  cavity  1  9  and  commu- 
nicating  at  the  opposite  end  with  shaped  cavities 
28  and  29,  shown  more  clearly  in  Figs.  4  and  5. 

40  Cavities  28,  29  are  adapted  to  define  the  pro- 
pulsor  supply  cycle  and  are  surrounded  by  static- 
equilibrium  recesses  30  and  31. 

The  recesses  receive  the  outlets  of  secondary 
ducts  32  and  33,  the  other  ends  of  which  open 

45  respectively  into  cavity  19  and  depression  25.  One 
recess  is  supplied  with  pressure  fluid  when  the 
adjacent  cavity  28  or  29  is  discharged  whereas  the 
opposite  cavity  is  under  pressure.  In  this  manner, 
the  thrust  given  by  the  liquid  to  the  surface  of  the 

so  recess  balances  the  thrust  of  the  liquid  on  the 
opposite  side  in  cavity  28  or  29,  thus  balancing  the 
distributor  disc  in  every  phase  of  rotation. 

Fig.  6  is  a  front  view  of  the  distribution  plate.  It 
is  formed  with  outlet  orifices  34  of  ducts  6  and 

55  recesses  35  and  36,  recesses  35  being  disposed 
inside  the  plate  periphery  whereas  recesses  36 
open  towards  the  exterior  of  the  periphery. 

As  shown  from  Fig.  4,  where  the  positions  of 

4 
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the  orifices  and  recesses  in  the  distribution  plate 
are  represented  by  chain-dotted  lines  in  the  cou- 
pling  position,  orifices  34  are  disposed  so  as  to 
correspond  to  the  cavities  28  and  29i,  which  are 
respectively  connected  to  the  supply  of  pressure 
hydraulic  fluid  and  to  the  discharge,  thus  control- 
ling  the  rotation  cycle  or  the  motor.  Recesses  35 
are  disposed  to  correspond  to  recesses  30  and  31 
and,  since  the  hydraulic  operating  fluid  present  in 
recesses  30,  31  flows  into  them,  the  surface  37  of 
the  distributor  disc,  which  externally  bounds  reces- 
ses  30  and  31,  is  immersed  in  the  hydraulic  fluid 
and  consequently  lubricated. 

Recesses  36  are  used  for  immersing  the  outer 
flange  of  the  disc  in  hydraulic  fluid,  by  placing  its 
surface  in  contact  with  the  fluid  present  outside  the 
distributor  disc,  at  the  drainage  pressure. 

The  surfaces  38  separating  recesses  30,  31 
from  cavities  28,  29  are  lubricated  by  means  of 
circular  recesses  39  which  at  each  revolution  are 
connected  to  one  of  the  orifices  34,  as  shown  in 
the  left  part  of  Fig.  4,  so  that  the  fluid  in  the 
recesses  immerses  the  surface  of  plate  5  cor- 
responding  to  the  circular  recess  39,  the  surface  of 
which  is  in  contact  with  surfaces  38  during  the 
rotation  of  disc  8. 

In  order  to  lubricate  the  surfaces  of  the  inner 
flange  of  cavities  28  and  29,  recesses  40  are  also 
present  and  open  towards  the  central  orifice  41  of 
the  disc.  A  spindle  1  3  is  keyed  in  orifice  41  ,  which 
contains  hydraulic  fluid  at  the  drainage  pressure, 
supplied  via  a  duct  42. 

Recesses  35  serve  another  purpose  besides 
lubricating  the  respective  surfaces.  As  shown  on 
the  right  of  Fig.  4,  one  recess  35  (reference  35a)  is 
in  the  diametrically  opposite  position  to  an  orifice 
34a  in  plate  5.  Consequently,  when  orifice  34a  is 
hydraulically  connected  to  the  cavity  28  or  29 
under  pressure  and  adds  its  area  to  that  of  the 
cavity  so  as  to  exert  thrust  on  the  distributor  disc, 
the  recess  35a  becomes  correspondingly  connect- 
ed  to  the  corresponding  static  equilibrium  recess 
30  or  31  ,  thus  adding  its  area  to  that  of  the  recess 
and  balancing  the  thrust.  To  this  end,  as  shown  in 
Fig.  6,  a  recess  35  is  provided  to  correspond  to 
each  orifice  34. 

Figs.  8,  9,  10  and  11  show  the  distributor  8 
according  to  an  alternative  embodiment  of  the  in- 
vention;  its  surface  facing  the  distributor  plate  5  is 
formed  with  shaped  cavities  28,  29a  disposed  on  a 
circumference  which  is  eccentric  with  respect  to 
the  axis  of  rotation  of  the  distributor,  the  eccentric- 
ity  being  e1 

Recesses  39a,  which  serve  a  similar  purpose 
to  the  recesses  39  in  the  preceding  embodiment, 
are  disposed  on  a  circumference  concentric  with 
the  shaped  cavities  28a,  29a  and,  in  the  present 
embodiment,  have  a  shape  comprising  an  oblong- 

section  portion  39b  extending  along  an  arc  of  the 
aforementioned  circumference  and  communicating 
with  a  circular  portion  39c  towards  the  interior.. 

Static  balancing  recesses  30a,  31a  extend 
5  along  the  same  circumference  as  portion  39b  of 

recesses  39a,  whereas  a  central  cavity  41a,  like- 
wise  eccentric,  is  present  inside  cavities  28a,  29a. 

Recesses  35b  disposed  along  a  circumference 
coaxial  with  shaft  13  are  present  on  the  corre- 

•70  sponding  surface  of  distribution  plate  5  facing  the 
distributor  8  and  illustrated  in  this  embodiment  in 
Figs.  10  and  11.  Recesses  35b  are,  narrower  than 
in  the  preceding  embodiment  and  are  disposed  so 
as  to  correspond  to  the  balancing  recesses  30a, 

75  31a  or  distributor  8;  the  balance  recesses  30a,  31a 
are  given  a  width  in  the  radial  direction  such  that  in 
every  phase  of  rotation  they  communicate  with 
recesses  35b  and  also  move  orbitally  owing  to  their 
eccentricity  e. 

20  The  peripheral  recesses  36,  like  the  recesses 
40,  are  not  necessary  in  the  present  embodiment. 
The  orbital  motion  of  cavities  28a,  29a,  recesses 
39a,  recesses  30a,  31a  and  cavity  41a,  with  the  set 
eccentricity  value,  guarantee  that  during  each  revo- 

25  lution  of  the  motor,  the  sliding  surfaces  in  contact 
are  all  lubricated  when  they  come  opposite  an  area 
where  the  hydraulic  fluid  flows,  although  the  flows 
are  kept  separate  as  required  for  operation. 

The  lubrication  obtained  by  orbital  motion  of 
30  the  surfaces  in  contact  between  distributor  8  and 

plate  5  is  particularly  efficient  and  is  particularly 
suitable  for  high-performance  hydraulic  motors 
which  have  to  operate  under  difficult  conditions, 
since  at  each  revolution  it  ensures  optimum  ex- 

35  change  of  lubricating  fluid  between  the  surfaces, 
resulting  in  optimum  cooling  and  lubrication,  in  the 
same  way  as  for  the  opposite  surface  of  distributor 
8  in  contact  with  ring  9. 

By  being  constructed  according  to  the  inven- 
40  tion,  therefore,  in  both  the  embodiments  described, 

the  distributor  disc  is  lubricated  on  all  its  sliding 
surfaces,  while  separating  the  hydraulic-fluid  sup- 
ply  areas  from  the  drainage  areas,  thus  eliminating 
the  risk  of  seizing  between  the  surfaces  in  contact. 

45  The  surfaces  can  therefore  be  made  of  lower-cost 
material  e.g.  hardened  by  heat  treatment  only, 
without  the  need  for  special  alloys  or  facings  of 
anti-wear  material. 

Furthermore,  the  distributor  disc  and  the  asso- 
50  dated  distribution  plate  are  shaped  so  that  the 

thrust  is  completely  balanced  during  the  entire 
revolution,  thus  ensuring  that  the  wear  on  the  slid- 
ing  surfaces  does  not  reduce  the  flatness  thereof, 
and  thus  prolonging  their  life. 

55  Many  variants  can  be  made  without  thereby 
departing  from  the  scope  of  the  invention  in  its 
general  features. 

5 
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Claims 

1  .  A  rotary  distribution  group  for  hydraulic  mo- 
tors,  characterised  in  that  it  comprises  a  revolving 
distributor  disc  coupled  for  rotation  to  the  drive 
shaft  and  clamped  between  an  axially  movable 
reaction  ring  formed  with  separate  passages  con- 
nected  to  the  ducts  for  supplying  and  discharging 
the  hydraulic  fluid,  and  a  fixed  distribution  plate 
formed  with  outlet  orifices  for  the  ducts  supplying 
and  discharging  hydraulic  fluid  to  the  motor  propul- 
sors,  the  distribution  disc  being  formed  with  at 
least  two  independent  orifices  communicating  be- 
tween  its  opposite  flat  surfaces  and  respectively  in 
contact  with  the  reaction  ring  and  with  the  distribu- 
tion  plate,  corresponding  to  the  separate  passages 
in  the  reaction  ring  and  to  the  distribution  plate, 
and  thus  driving  the  motor  in  rotation,  continuous 
surfaces  being  present  for  bounding  and  separating 
the  respective  inlet  areas  of  the  orifices  in  the  disc 
towards  the  reaction  ring  and  towards  the  distribu- 
tion  plate,  the  surfaces  having  cross-sections 
shaped  so  that  they  are  immersed  in  the  hydraulic 
fluid  at  least  once  per  revolution,  ducts  being  also 
present  for  balancing  the  hydraulic  pressure  on  the 
surface  of  the  distributor  disc,  with  respect  to  a 
diametral  plane. 

2.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claim  1  ,  characterised  in  that  the 
surface  of  the  distributor  disc  facing  the  reaction  is 
formed  with  an  annular  cavity  facing  the  orifices  in 
the  reaction  ring  which  communicate  with  one  of 
the  ducts  supplying  hydraulic  fluid,  the  cavity  hav- 
ing  an  internal  depression  facing  the  passage  or 
passages  in  the  reaction  ring  which  communicate 
with  other  duct  supplying  hydraulic  fluid,  the  cavity 
and  the  depression  being  separated  from  one  an- 
other  and  bounded  from  the  exterior  by  thin  an- 
nular  flanges  abutting  the  surface  of  the  reaction 
ring  and  sealing  it,  the  cavity,  the  depression  and 
the  associated  boundary  flanges  being  eccentric 
relative  to  the  axis  of  rotation  of  the  distributor  disc. 

3.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claim  2,  characterised  in  that  the 
eccentricity  of  the  depression,  the  annular  cavity 
and  the  associated  boundary  flanges  is  equal  to  or 
greater  than  the  width  of  the  flanges. 

4.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claims  2  and  3,  characterised  in 
that  the  reaction  ring  has  a  central  office  commu- 
nicating  with  one  of  the  ducts  supplying  hydraulic 
fluid  and  a  plurality  of  orifices  disposed  on  a  cir- 
cumference  concentric  with  the  central  orifice  and 
communicating  with  the  other  duct  supplying  hy- 
draulic  fluid,  the  annular  cavity  in  the  distributor 
disc  facing  the  plurality  of  orifices  and  the  depres- 
sion  concentric  therewith  communicating  with  the 
central  orifice. 

5.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claim  4,  characterised  in  that  the 
annular  cavity  in  the  distributor  disc  has  a  width 
greater  than  or  equal  to  the  diameter  of  the  orifices 

5  along  the  circumference  of  the  reaction  ring  plus 
twice  the  eccentricity  thereof  relative  to  the  axis  of 
rotation  of  the  distributor  disc,  so  that  the  orifices 
disposed  along  the  circumference  of  the  reaction 
ring  remain  facing  the  interior  thereof  during  each 

70  phase  of  the  rotation. 
6.  A  rotary  distribution  group  for  hydraulic  mo- 

tors  according  to  claim  1  ,  characterised  in  that  the 
flat  surface  of  the  distributor  facing  the  distribution 
plate  is  formed  with  a  pair  of  arcuate-shaped  cav- 

75  ities  extending  in  diametrically  opposite  positions 
along  a  circumference  and  facing  the  outlet  orifices 
of  the  ducts  in  the  distributor  plate,-  the  shaped 
cavities  being  connected  to  the  outlets  of  a  duct 
coming  from  the  eccentric  annular  cavity  and  a 

20  duct  from  the  cavity  inside  the  first  cavity  on  the 
opposite  surface  of  the  distributor,  arcuate  reces- 
ses  also  being  present  and  externally  surrounding 
the  shaped  cavities  along  their  entire  length  and 
communicating  with  the  annular  cavity  or  the  in- 

25  dentation  opposite  those  communicating  with  the 
adjacent  cavity,  and  blind  recesses  also  being 
formed  in  the  facing  surfaces  of  the  distributor  disc 
and  the  distribution  plate  opposite  the  boundary 
edges  of  the  shaped  cavities  and  the  arcuate  re- 

30  cesses  and  communicating  at  least  once  per  revo- 
lution  with  a  zone  supplied  with  hydraulic  fluid  and 
adapted  at  least  once  per  revolution  to  immerse 
the  entire  front  surface  of  the  distributor  disc  and 
the  plate. 

35  7.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claim  6,  characterised  in  that  a 
first  array  of  blind  recesses  is  formed  on  the  dis- 
tribution  plate  corresponding  to  the  arcuate  reces- 
ses  in  the  distributor  disc  and  the  outer  edge 

40  thereof,  the  recesses  being  equal  in  number  and 
diametrically  opposite  the  outlet  orifices  of  the 
ducts  in  the  plate. 

8.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claims  6  and  7,  characterised  in 

45  that  a  second  array  of  blind  recesses  is  formed  on 
the  distribution  plate  and  open  on  to  the  other  edge 
thereof  and  are  disposed  so  as  to  correspond  to 
and  be  separate  from  the  first  array  of  blind  reces- 
ses  and  their  inner  edge  extends  radially  corre- 

50  sponding  to  the  outer  edge  of  the  first  array  of 
recesses. 

9.  A  rotary  distribution  group  for  hydraulic  mo- 
tors  according  to  claim  6,  characterised  in  that  a 
pair  of  blind  recesses  is  formed  on  the  distributor 

55  disc  in  the  spaces  between  the  arcuate  recesses 
therein  and  extend  radially  towards  the  exterior  as 
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far  as  the  outer  edge  of  the  arcuate  recesses  and 
towards  the  interior  as  far  as  the  outer  edge  of  the 
arcuate-shaped  cavities. 

10.  A  rotary  distribution  group  for  hydraulic 
motors  according  to  claim  6,  characterised  in  that  a 
pair  of  blind  recesses  are  formed  on  the  surface  of 
the  distributor  disc  and  open  into  the  central  orifice 
therein  and  are  disposed  in  the  space  between  the 
arcuate  shaped  cavities  and  extend  radially  cor- 
responding  to  the  inner  edge  thereof. 

11.  A  rotary  distribution  group  for  hydraulic 
motors  according  to  claim  1,  characterised  in  that 
the  flat  surface  of  the  distributor  disc  (8)  facing  the 
distribution  plate  (5)  has  a  pair  of  arc-shaped,  cav- 
ities  (28a,  29a)  extending  in  diametrically  opposite 
positions  along  a  circumference  eccentric  with  re- 
spect  to  the  axis  of  rotation  of  the  distributor  disc 
(8)  and  facing  the  outlet  orifices  (34)  of  the  ducts 
(6)  in  the  distribution  plate  (5),  ducts  (26,  27)  com- 
ing  from  the  opposite  surface  of  the  distributor  disc 
opening  into  the  arcsection  cavities  (28a,  29a),  and 
likewise  eccentric  arcuate  recesses  (30a,  31a)  also 
being  present  and  externally  surrounding  the  arc 
cavities  (28a,  29a)  along  their  entire  length  and 
communicating  with  that  one  of  the  ducts  (26,  27) 
which  supplies  the  arc  cavity  opposite  the  adjacent 
cavity,  blind  recesses  (35b,  39a)  also  being  formed 
in  the  facing  surfaces  of  the  distribution  disc  and 
the  distribution  plate  corresponding  to  the  bound- 
ary  edges  of  the  shaped  cavities  (28a,  29a)  and  the 
arcuate  recesses  (30a,  31a)  and  communicating  at 
least  once  per  revolution  with  an  area  supplied  with 
hydraulic  fluid  and  with  a  proportion  of  the  bound- 
ary  surface  of  the  shaped  cavities  (28a,  29a)  and 
the  arcuate  recesses  (30a,  31a),  and  supplying 
hydraulic  fluid  at  each  revolution  to  the  entire  sur- 
face  of  the  distributor  disc  (8)  facing  the  plate  (5) 
as  a  result  of  the  eccentric  motion  of  the  cavities 
and  recesses  in  the  distribution  disc. 

12.  A  rotary  distribution  group  for  hydraulic 
motors  according  to  claim  11  characterised  in  that 
the  shaped  cavities  (28a,  29a)  and  the  arcuate 
recesses  (30a,  31a)  in  the  distributor  disc  (8)  have 
the  same  eccentricity  and  are  concentric,  the  ec- 
centricity  being  in  the  diametrical  plane  of  sym- 
metry  of  the  cavities  and  recesses. 

13.  A  rotary  distribution  group  for  hydraulic 
motors  according  to  claims  11-12,  characterised  in 
that  a  group  of  blind  recesses  (35b)  are  present  on 
the  distribution  plate  (5)  and  aligned  along  a  cir- 
cumference  having  its  centre  on  the  axis  of  rotation 
of  the  distributor  disc  (8),  corresponding  to  the 
arcuate  recess  (30a,  31a)  in  the  distributor  disc  (8) 
and  the  outer  edge  thereof,  the  blind  recess  (35b) 
being  equal  in  number  and  in  diametrically  op- 
posite  positions  to  the  outlet  orifices  (34)  of  the 
ducts  (6)  of  the  plate  (5). 

14.  A  rotary  distribution  group  -  for  hydraulic 
motors  according  to  claims  11  to  ^  ,characterised 
in  that  a  pair  of  sectional  blind  recess  (39a)  are 
present  on  the  distributor  disc  (8)  in  the  spaced 

5  between  the  arcuate  recess  (30a,  31a)  and  have  a 
portion  (39b)  extending  radially  towards  the  exterior 
as  far  as  the  outer  edge  of  the  arcuate  recesses 
(30a,  31a)  and  a  portion  extending  internally  as  far 
as  the  central  area  of  the  arc-shaped  cavities  (28a, 

•  w  29a). 
15.  A  rotary  distribution  group  for  hydraulic 

motors  according  to  claims  6  to  10  or  t1  to  14, 
characterised  in  that  the  recesses  and  cavities  in 
the  distributor  disc  and  the  distribution  plate,  under 

15  conditions  where  hydraulic  fluid  is  supplied  under 
pressure  to  one  of  the  supply  ducts  of  the  motor, 
are  under  conditions  of  equilibrium  thrust  on  the 
disc  with  respect  to  its  diametral  planes  in  each 
phase  of  rotation. 
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