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Description 

The  present  invention  relates  to  a  main  bearing 
device  for  a  bent  axis  type  axis  piston  pump/motor 
according  to  the  preamble  of  claim  1  . 

In  general,  for  example,  as  shown  in  Fig.  1,  a 
bent  axis  type  axial  piston  pump/motor  has  been 
heretofore  constructed  such  that  a  shaft  2  is 
rotatingly  borne  through  a  main  bearing  device  3  to 
a  housing  1,  that  a  central  support  pintle  5  sup- 
ported  by  a  cylinder  block  4  and  tilted  at  a  pre- 
determined  tilt  angle  6  with  respect  to  the  shaft  2  is 
tiltably  connected  to  the  shaft  2,  and  that  pistons  7 
slidingly  inserted  into  cylinder  holes  6,  respec- 
tively,  of  the  cylinder  block  4  is  tiltably  connected 
to  the  shaft  2. 

In  such  a  bent  axis  type  axial  piston 
pump/motor  as  described  above,  since  the  pistons 
7  are  connected  to  the  shaft  2  at  a  position  where 
the  pistons  7  are  offset  in  the  outer  peripheral  side 
of  the  axis  of  the  shaft  2,  and  further  the  pistons  7 
are  tilted  with  respect  to  the  axis  of  the  shaft  2,  the 
pistons  7  are  thrusted  against  the  shaft  2  by  a 
force  Fi  in  the  direction  shown  by  an  arrow  due  to 
a  hydraulic  pressure  within  the  cylinder  holes  6.  As 
a  result,  a  thrust  load  and  a  radial  load  are  acting 
on  the  shaft  2. 

Therefore,  the  main  bearing  device  3  is  con- 
structed  such  that  first  and  second  bearings  8  and 
9  of  a  conical  roller  type  are  disposed  in  a  tandem 
arrangement,  and  that  both  the  thrust  load  and  the 
radial  load  can  be  received  continuously  by  con- 
necting  inner  races  8a,  9a  of  the  first  and  the 
second  bearings  8,  9  and  outer  races  8b,  9b  of  the 
first  and  the  second  bearings  8,  9  through  an  inner 
wheel  seat  10  and  an  outer  wheel  seat  11,  respec- 
tively. 

In  such  a  main  bearing  device  3  as  described 
above,  the  thrust  load  Fa  is  equally  acting  to  the 
first  and  the  second  bearings  8,  9  as  indicated  by 
an  arrow  of  dotted  line  in  Fig.  2,  but  the  radial  load 
Fri  acting  on  the  first  bearing  8  becomes  larger 
than  the  radial  load  Fr2  acting  on  the  second  bear- 
ing  9,  because  the  radial  loads  are  acting  tiltingly 
on  positions,  respectively,  which  are  offset  from  the 
axis  of  each  roller. 

Therefore,  the  total  load  acting  on  the  first 
bearing  8  becomes  larger  than  that  acting  on  the 
second  bearings  9.  As  a  result,  the  life  time  of  the 
first  bearing  becomes  short,  and  hence  the  life  time 
of  the  main  bearing  devices  becomes  short. 

The  US-A  2,404,615  discloses  a  bent  axis  type 
axial  piston  pump/motor  according  to  the  present 
kind  having  a  main  bearing  device  comprising  two 
ball  bearings.  The  ball  bearings  are  mounted  such 
that  they  only  transfer  a  radial  load  from  the  main 
shaft  to  a  housing. 

The  present  invention  has  been  made  in  view 
of  the  above-mentioned  circumstances,  and  has  for 
its  aim  to  provide  a  main  bearing  device  for  a  bent 
axis  type  axial  piston  pump/motor  in  which  the  sum 

5  of  thrust  loads  and  radial  loads  acting  on  a  first 
bearing  and  a  second  bearing,  respectively,  dis- 
posed  in  a  tandem  arrangement  in  the  axial  direc- 
tion  of  the  main  bearing  device,  that  is,  respective 
total  loads  are  equally  acting  on  the  first  and  the 

io  second  bearings. 
To  comply  with  this  object,  the  main  bearing 

device  according  to  the  present  invention  is  char- 
acterized  by  the  characterizing  features  of  claim  1  . 

In  order  to  achieve  the  above-described  aim, 
75  according  to  another  aspect  of  the  present  inven- 

tion,  there  is  provided  a  main  bearing  device  for  a 
bent  axis  type  axial  piston  pump/motor  character- 
ized  in  that  the  gap  set  forth  in  the  above-men- 
tioned  main  aspect  is  defined  within  the  range  of 

20  10  to  30  u. 
As  is  clearly  understood  from  the  foregoing 

description,  it  is  an  advantage  of  the  present  inven- 
tion  having  the  above-mentioned  aspect  that  the 
life  of  the  main  bearing  device  as  a  whole  can  last 

25  for  a  longer  time,  because  respective  sums,  that  is, 
respective  total  loads  of  the  thrust  load  and  the 
radial  load  acting  on  the  first  bearing  and  of  those 
acting  on  the  second  bearing  are  kept  in  equal  to 
each  other. 

30  It  can  be  possible  for  anyone  skilled  in  the  art 
to  understand  the  above  and  other  object,  features 
and  advantages  of  the  present  invention  under  the 
fact  that  those  are  manifested  with  reference  to  the 
following  detailed  description  and  accompanying 

35  drawings  in  which  preferred  structural  embodi- 
ments  incorporating  the  principles  of  the  present 
invention  are  shown  by  way  of  illustrative  example. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
40 

Fig.  1  is  a  schematic,  entirely  sectional  view  of 
the  prior  art  bent  axis  type  axial  piston 
pump/motor; 
Fig.  2  is  a  partial  sectional  view  of  the  prior  art 

45  main  bearing  device; 
Fig.  3  is  a  partial  sectional  view  of  an  embodi- 
ment  of  the  present  invention; 
Fig.  4  is  a  graph  showing  the  relationship  be- 
tween  respective  lives  of  a  first  bearing  and  a 

50  second  bearing  and  an  interval  of  gap  formed  at 
an  outer  wheel  seat;  and 
Fig.  5  is  a  partial  sectional  view  of  another 
embodiment  of  the  present  invention. 

55 

2 



3 EP  0  377  047  B1 4 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Hereinafter,  some  of  preferred  embodiments  of 
the  present  invention  are  explained  in  detail  with 
reference  to  Figs.  3  to  5. 

But,  since  the  structure  of  a  general  bent  axis 
type  axial  piston  pump/motor  is  as  described 
hereinabove  and  moreover  generally  well  known, 
the  description  thereof  is  omitted  here. 

As  shown  in  Fig.  3,  a  gap  a  is  defined  between 
the  inner  side  end  surface  12  of  an  outer  race  8b 
of  a  first  bearing  8  and  the  inner  side  end  surface 
13  of  an  outer  wheel  seat  11.  An  interval  of  the  gap 
a  is  set  within  the  range  of  10  to  30  u,  but  it  is 
varied  according  to  a  hydraulic  pressure  applied  to 
a  piston  7. 

By  defining  thus,  since  in  the  initial  stages  a 
thrust  load  Fa  is  transmitted  from  an  inner  race  8a 
of  the  first  bearing  8  to  an  outer  race  9b  of  a 
second  bearing  9  via,  in  turn,  an  inner  wheel  seat 
10,  an  inner  race  9a  of  the  second  bearing  9  and  a 
conical  roller  9c  as  indicated  by  an  arrow  of  perfo- 
rated  line  in  Fig.  3,  the  thrust  load  does  not  act  on 
a  conical  roller  8c  of  the  first  bearing  8.  In  the 
meantime,  when  the  thrust  load  Fa  is  increased  to 
a  certain  degree,  the  inner  race  9a  and  the  outer 
race  9b  are  moved  in  the  axial  direction  thereof  so 
that  the  inner  side  end  surface  12  of  the  outer  race 
8b  of  the  first  bearing  8  is  allowed  to  pressurizedly 
abut  against  the  inner  side  end  surface  13  of  the 
outer  wheel  seat  11.  As  a  result,  the  thrust  load 
acts  on  the  conical  roller  8c  also. 

Stating  in  brief,  since  the  thrust  load  acts  on 
the  first  bearing  8  after  a  certain  degree  of  the 
thrust  load  acts  on  the  second  bearing  9  as  a 
previous  load,  the  thrust  load  acting  on  the  first 
bearing  8  is  decreased  less  than  that  acting  on  the 
second  bearing  9  by  an  amount  of  the  previous 
load. 

Therefore,  even  if  respective  magnitudes  of 
radial  loads  Fn  and  Fr2  acting  on  the  first  bearing 
and  the  second  bearing,  respectively,  are  different 
from  each  other,  it  can  be  possible  to  equalize 
respective  total  loads  acting  on  the  first  bearing  8 
and  the  second  bearing  9,  respectively,  to  each 
other. 

Fig.  4  is  a  graph  showing  the  relationship  be- 
tweeen  an  interval  a  of  gap  formed  at  the  outer 
wheel  seat  of  the  main  bearing  device  shown  in 
Fig.  3  and  the  load  acting  on  the  bearings  (lives  of 
the  bearings)  which  is  obtained  by  a  simulation 
calculation  with  using  a  computer  while  taking  the 
main  shaft  bearing  structure  of  a  bent  axis  type 
axial  piston  pump/motor  and  the  axial  rigidity  into 
consideration.  It  is  clearly  understood  from  the 
graph  that  respective  total  loads  acting  on  the  first 
and  the  second  bearings  8,  9,  respectively  can  be 

equal  to  each  other,  thereby  extending  the  total  life 
time  of  the  main  bearing  device  to  the  maximum 
extent. 

Further,  as  shown  in  Fig.  5,  it  has  been  clear 
5  that  the  same  results  as  described  above  are  also 

obtained  in  angular-contact  type  bearings  in  which 
balls  8d,  9d  are  used  in  the  first  and  the  second 
bearings  8,  9. 

w  Claims 

1.  A  main  bearing  device  for  a  bent  axis  type 
axial  piston  pump/motor  having  a  main  shaft 
(2)  rotatably  arranged  within  a  housing  (1) 

is  thereof,  a  cylinder  block  (4)  connected  through 
a  tiltable  central  support  pintle  (5)  to  a  proximal 
end  of  the  main  shaft  (2)  at  a  predetermined 
tilt  angle  with  respect  to  the  main  shaft,  and  a 
plurality  of  tiltable  pistons  (7)  slidingly  inserted 

20  into  a  plurality  of  cylinder  holes  (6)  formed  in 
the  cylinder  block  (4)  so  as  to  extend  in  the 
axial  direction  thereof,  respectively,  their  re- 
spective  leading  ends  being  connected  to  the 
proximal  end  of  the  main  shaft  (2);  said  main 

25  bearing  device  comprising  a  first  bearing  (8) 
and  a  second  bearing  (9)  both  adapted  to 
rotatably  support  said  main  shaft  (2)  against 
both  of  thrusting  load  and  radial  load,  wherein 
in  order  to  bear  the  main  shaft  (2)  rotatably 

30  within  the  housing  (1),  these  first  and  second 
bearings  (8,9)  are  disposed  in  a  tandem  ar- 
rangement  in  the  axial  direction  of  the  main 
bearing  device  between  the  housing  (1)  and 
the  main  shaft  (2)  through  inner  and  outer 

35  wheel  seats  (10,11)  provided  between  the  first 
and  second  bearings  (8,9),  said  main  bearing 
device  being  characterized  in  that  a  gap  is 
defined  between  the  inner  side  end  surface 
(12)  of  the  outer  race  (8b)  of  the  first  bearing 

40  (8)  and  the  inner  side  end  surface  (13)  of  the 
outer  wheel  seat  (11)  the  width  of  said  gap 
being  such  that  the  outer  race  (8b)  of  the  first 
bearing  (8)  and  the  outer  wheel  seat  (11)  con- 
tact  each  other  at  a  certain  degree  of  thrusting 

45  load,  whereby  a  thrusting  load  is  exerted  to 
both  the  first  bearing  (8)  and  the  second  bear- 
ing  (9). 

2.  A  main  bearing  device  for  a  bent  axis  type 
50  axial  piston  pump/motor  as  claimed  in  claim  1  , 

characterized  in  that  said  gap  is  defined  with- 
in  the  range  of  10  to  30  u.. 

Patentanspruche 
55 

1.  Hauptlagervorrichtung  fur  eine/einen  Schief- 
scheiben-Axialkolbenpumpe/motor  mit  einer 
Hauptwelle  (2),  die  drehbar  in  ihrem  Gehause 

3 
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(I)  angeordnet  ist,  einem  Zylinderblock  (4),  der 
uber  einen  kippbaren,  zentralen  Stutzzapfen 
(5)  mit  dem  naherliegenden  Ende  der  Haupt- 
welle  (32)  unter  einem  vorgegebenen  Kippwin- 
kel  in  bezug  auf  die  Hauptwelle  verbunden  ist, 
und  einer  Anzahl  von  kippbaren  Kolben  (5),  die 
gleitend  in  einer  Anzahl  von  Zylinderbohrungen 
(6)  in  dem  Zylinderblock  (4)  liegen  und  sich  in 
dessen  Axialrichtung  erstrecken,  wobei  die  vor- 
auslaufenden  Enden  der  Kolben  mit  dem  na- 
herliegenden  Ende  der  Hauptwelle  (2)  verbun- 
den  sind,  wobei  die  Hauptlagervorrichtung  ein 
erstes  Lager  (8)  und  ein  zweites  Lager  (9) 
umfaBt,  die  beide  vorgesehen  sind  zur  drehba- 
ren  Abstutzung  der  Hauptwelle  (2)  gegen  eine 
Axial-  und  eine  Radiallast,  wobei  zur  drehbaren 
Abstutzung  der  Hauptwelle  (2)  in  dem  Gehau- 
se  (1)  in  Axialrichtung  der  Hauptlagervorrich- 
tung  in  Tandemanordnung  zwischen  dem  Ge- 
hause  (1)  und  der  Hauptwelle  (2)  uber  innere 
und  auBere  Radsitze  (10,11)  zwischen  dem 
ersten  und  zweiten  Lager  (8,9)  angebracht 
sind,  welche  Hauptlagervorrichtung  dadurch 
gekennzeichnet  ist,  daB  eine  Lucke  gebildet 
ist  zwischen  der  inneren  seitlichen  Endflache 
(12)  des  AuBenringes  (8b)  des  ersten  Lagers 
(8)  und  der  inneren  seitlichen  Endflache  (13) 
des  auBeren  Radsitzes  (11),  wobei  die  Breite 
der  Lucke  derart  ist,  daB  der  AuBenring  (8b) 
des  ersten  Lagers  (8)  und  der  auBere  Radsitz 
(II)  einander  mit  einem  bestimmten  Grad  der 
Axiallast  beruhren,  so  daB  eine  Axiallast  ausge- 
ubt  wird  auf  das  erste  Lager  (8)  und  das  zweite 
Lager  (9). 

2.  Hauptlagervorrichtung  fur  eine/einen  Schief- 
scheiben-Axialkolbenpumpe/motor  gemaB  An- 
spruch  1,  dadurch  gekennzeichnet,  daB  die 
Lucke  gebildet  ist  im  Bereich  von  10-30  urn. 

Revendications 

de  palier  principal  comprenant  un  premier  rou- 
lement  (8)  et  un  second  roulement  (9)  agences 
I'un  et  I'autre  de  fagon  a  soutenir  en  rotation 
I'arbre  principal  (2)  a  I'encontre  a  la  fois  d'une 

5  charge  de  poussee  et  d'une  charge  radiale, 
tandis  que,  pour  porter  a  palier  I'arbre  principal 
(2)  d'une  maniere  rotative  a  I'interieur  du  boT- 
tier  (1),  le  premier  et  le  second  roulements  (8, 
9)  sont  disposes  suivant  un  agencement  en 

io  tandem  suivant  la  direction  axiale  du  dispositif 
de  palier  principal,  entre  le  boltier  (1)  et  I'arbre 
principal  (2)  et  par  I'intermediaire  de  sieges 
interieur  et  exterieur  de  roulement  (10,  11) 
disposes  entre  le  premier  et  le  second  roule- 

15  ments  (8,  9),  le  dispositif  de  palier  principal 
etant  caracterise  en  ce  qu'un  intervalle  est 
defini  entre  la  surface  extreme  du  cote  inte- 
rieur  (12)  du  chemin  exterieur  de  roulement 
(8b)  du  premier  roulement  (8)  et  la  surface 

20  extreme  du  cote  interieur  (13)  du  siege  exte- 
rieur  de  roulement  (11),  la  largeur  de  cet  inter- 
valle  etant  telle  que  le  chemin  exterieur  de 
roulement  (8b)  du  premier  roulement  (8)  et  le 
siege  exterieur  de  roulement  (11)  sont  au 

25  contact  I'un  de  I'autre  pour  un  certain  degre  de 
charge  de  poussee,  de  sorte  que  la  charge  de 
poussee  s'exerce  a  la  fois  sur  le  premier  roule- 
ment  (8)  et  le  second  roulement  (9). 

30  2.  Dispositif  de  roulement  principal,  pour  pom- 
pe/moteur  a  piston  axial  du  type  a  axe  incline, 
suivant  la  revendication  1,  caracterise  en  ce 
que  I'intervalle  a  une  valeur  comprise  entre  10 
et  30  urn. 

35 

40 

1.  Dispositif  de  palier  principal,  pour  pom- 
pe/moteur  a  piston  axial  du  type  a  axe  incline 
comprenant  un  arbre  principal  (2),  agence  de  45 
fagon  a  pouvoir  tourner  a  I'interieur  d'un  boT- 
tier  (1)  de  cette  pompe/moteur,  un  bloc-cylin- 
dre  (4),  relie  par  un  pivot  central  de  support 
(5),  inclinable,  a  une  extremite  proximale  de 
I'arbre  principal  (2)  en  faisant  un  angle  prefixe  50 
d'inclinaison  vis-a-vis  de  cet  arbre  principal,  et 
plusieurs  pistons  inclinables  (7)  engages  de 
maniere  coulissante  respectivement  dans  plu- 
sieurs  trous  cylindriques  (6)  menages  dans  le 
bloc-cylindre  (4)  de  fagon  a  s'etendre  suivant  55 
la  direction  axiale  de  ce  dernier,  leurs  extremi- 
tes  avant  respectives  etant  reliees  a  I'extremite 
proximale  de  I'arbre  principal  (2),  le  dispositif 

4 
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