
Office  europeen  des  brevets  (fi)  Publication  number:  0  3 4 5   9 7 8   B 1  

@  EUROPEAN  PATENT  S P E C I F I C A T I O N  

@  Date  of  publication  of  patent  specification  :  @  Int.  CI.5  :  F04C  2 /10  
22.07.92  Bulletin  92/30 

@  Application  number  :  89305358.7 

(22)  Date  of  filing  :  26.05.89 

(S)  Improvements  relating  to  gerotor  pumps. 

(30)  Priority  :  09.06.88  GB  8813646  @  Proprietor  :  CONCENTRIC  PUMPS  LIMITED 
Unit  10  Gravelly  Industrial  Park  Tyburn  Road 
Erdington 

@  Date  of  publication  of  application  :  Birmingham  B24  8HW  (GB) 
13.12.89  Bulletin  89/50 

(72)  Inventor  :  Child,  Robin  Edward 
@)  Publication  of  the  grant  of  the  patent  :  "olmbv  Hous.e  E^tnor  Gr°ve  

„ „ ,   „  _ 
22.07.92  Bulletin  92/30  Leamington  Spa  Warwickshire  CV31  1LD  (GB) 

(Q)  Desianated  Contractina  States  ■  ©  Representative  :  Hands,  Horace  Geoffrey  et  al ®  
AT  BE  CH  DE  ES  FR  <̂ B  GR  IT  LI  LU  NL  SE  g o l m ^ R o w ^   &  "*  "  

Birmingham  B3  2BL  (GB) 

(56)  References  cited  : 
EP-A-  0  054  161 
EP-A-  0  107  824 
DE-B-  1  065  426 

00 
h- 
o> 
If) 

Note  :  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any 
O  person  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted. 
n  Notice  of  opposition  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been 
in  filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent  convention). 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  345  978  B1 2 

Description 

This  invention  relates  to  gerotor  pumps  which,  as 
well  known,  comprise  a  male  and  multi-lobed  rotor 
located  in  and  rotatable  both  with,  and  with  respect  to, 
a  female  annulus  which  is  also  multi-lobed  but  with  a 
greater  number  of  lobes.  Each  of  the  male  lobes  con- 
tact  the  ,  annulus  at  one  or  more  points  so  as  to  form 
a  series'  of  chambers  between  the  rotor  and  annulus. 
As  the  rotor  turns  in  the  annulus,  those  chambers 
increase  and  decrease  in  volume  in  the  course  of 
each  revolution  relative  to  a  fixed  point.  Inlet  and  out- 
let  ports  are  diametrically  related  in  the  pump  body 
and  exposed  to  the  chambers  so  that  as  the  chambers 
process  past  the  inlet  port  they  increase  in  size  and 
hence  suck  fluid  into  the  chambers,  and  as  the  cham- 
bers  process  past  the  outlet  port  they  decrease  in  size 
and  so  expel  fluid  from  the  chambers.  One  example 
of  a  pump  of  this  kind  is  to  be  found  in  EP-A-01  07824. 

The  output  of  such  a  pump  depends  upon  a  num- 
ber  of  parameters  including  physical  size  and  also 
speed  of  rotation.  Size  includes  the  length  of  the 
chambers,  that  is  the  axial  length  of  both  rotor  and 
annulus.  It  is  found  that  increasing  length,  or  increas- 
ing  speed  or  both,  in  the  interests  of  increased  output, 
sometimes  lead  to  reduced  pump  output  as  compared 
to  what  is  theoretically  possible,  and  this  is  believed 
to  be  due  to  cavitation,  as  pinted  out  in  the  said  prior 
Patent,  which  suggests  modifying  the  profile  of  the 
inlet  port  as  a  solution. 

A  more  conventional  solution  to  the  problem  of 
cavitation  is  to  provide  matched  pairs  of  inlet  and  out- 
let  ports,  so  that  each  end  of  each  chamber  is  exp- 
osed  to  the  ports.  This  enables  each  chamber  to  be 
filled  or  emptied  from  both  ends.  However  this  solu- 
tion  is  impractical  in  certain  circumstances  where 
space  is  restricted  because  of  the  need  to  connect  the 
two  inlets  together  by  a  linking  passageway  extending 
outside  the  body  of  the  pump,  and  similarly  with  the 
two  outlets.  For  example  if  the  pump  is  a  lubricating 
oil  circulated  pump  in  an  I.C.  engine  and  is  located  in 
or  on  the  crank  case  wall,  there  may  be  no  space 
available  for  the  additional  passageways  which  are 
involved  in  having  ports  at  both  ends.  The  invention 
provides  a  new  solution  to  the  problem. 

According  to  the  invention  one  or  other  or  both  of 
the  rotor  and  annulus  is  provided  with  transfer  pas- 
sages  extending  through  its  lobes  and  opening  at  one 
end  only  to  the  inlet  port,  and  at  the  other  end  to  a 
transfer  cavity.  The  latter  may  be  similar  in  area  and 
location  to  the  port.  By  these  means  the  working  fluid 
can  flow  into  the  chambers  from  the  inlet  port  and  sim- 
ultaneously  flow  through  the  said  transfer  passages 
and  via  the  cavities  to  enter  the  chambers  from  the 
opposite  end  to  that  exposed  to  the  port  but  without  it 
being  necessary  to  provide  additional  passageways 
extending  externally  of  the  body.  Better  chamber  fil- 
ling  with  avoidance  of  cavitation  but  whilst  maintaining 

compact  dimensions  of  the  pump  is  the  result. 
The  invention  is  more  particularly  described  with 

reference  to  the  accompanying  drawings  wherein:- 
Figure  1  is  a  diagrammatic  elevation  showing  the 

5  rotor  and  annulus  set  of  a  gerator  pump  with  the 
position  of  the  inlet  and  outlet  ports  shown  in  bro- 
ken  line; 
Figure  2  is  a  section  taken  on  the  line  A-Aof  Fig- 
ure  1  showing  the  gerotor  set  assembled  in  a 

10  pump  body  arranged  to  provide  inlet  ports  con- 
nected  to  both  ends  of  the  chambers:  Figures  1 
and  2  both  represent  the  prior  art; 
Figure  3  shows  the  gerator  set  similar  to  that  in 
Figure  1  but  utilising  the  invention  in  a  simple 

15  form; 
Figure  4  is  a  view  similar  to  Figure  2  but  showing 
the  set  of  Figure  3  assembled  in  a  body  according 
to  the  invention; 
Figure  5  shows  a  modification;  and 

20  Figure  6  shows  a  further  modification  which  is  the 
presently  preferred  version. 
Referring  first  to  Figure  1,  the  gerotor  set  com- 

prises  a  male  four-lobed  rotor  10  assembled  in  a 
female  five-lobed  rotor  12.  The  inlet  and  outlet  ports 

25  are  shown  in  broken  line  at  14  and  16  respectively. 
Turning  now  to  Figure  2,  aperture  18  is  connec- 

ted  to  the  fluid  supply  and  opens  first  to  the  manifold 
chamber  20  which  is  exposed  to  one  axial  end  face  of 
the  gerotor  set  over  the  port  area  14.  Substantially  the 

30  same  port  area  14  opens  to  the  gerotor  set  at  the 
opposite  axial  end  of  the  set  and  the  two  ends  are  con- 
nected  together  from  the  manifold  area  20  via  the 
transfer  passage  22  which  extends  externally  of  the 
body  of  the  pump  which  provides  the  cylindrical  cavity 

35  in  which  the  annulus  12  is  located. 
The  outlet  port  16  may  be  arranged  similarly  to 

the  inlet  port  14,  but  because  cavitation  is  not  a  prob- 
lem  on  the  delivery  side,  a  single  outlet  port  may  be 
sufficient,  as  shown  in  the  Figure. 

40  Turning  now  to  Figures  3  and  4,  it  will  be  seen  that 
the  rotor  is  here  provided  with  a  single  axially  extend- 
ing  passage  30  in  each  of  its  lobes.  The  annulus  is 
similarly  provided  with  transfer  passages  32  extend- 
ing  through  each  of  its  lobes.  Each  of  the  transfer  pas- 

45  sages  extends  from  one  axial  end  face  of  the  rotor  or 
annulus  to  the  opposite  axial  end  face  of  the  same. 

Figure  4  shows  the  aperture  38  (corresponding  to 
the  aperture  1  8)  communicating  to  chamber  40  which 
opens  via  the  port  14  to  the  chambers.  Transfer  cavity 

so  43  is,  like  the  chamber  40,  of  the  same  area  as  the 
port  14  but  at  the  opposite  end.  There  is  no  connec- 
tion  between  chamber  40  and  cavity  43  except 
through  the  chambers  between  rotor  and  annulus  and 
through  the  passages  30,  32  which  are  aligned  with 

55  said  chamber  40  and  cavity  43.  The  outlet  arrange- 
ments  are  the  same  as  the  inlet  arrangements  includ- 
ing  chamber  44  and  transfer  cavity  46  which  are  both 
of  the  same  area  as  the  outlet  port  16. 
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In  the  result,  fluid  flowing  through  the  inlet  aper- 
ture  38  via  the  chamber  40  can  flow  directly  into  the 
chambers  such  as  42  from  the  right  hand  end  as  seen 
in  the  Figures,  and  also  through  the  transfer  passages 
in  the  parts  so  as  to  reach  the  transfer  cavity  43  and 
hence  flow  into  the  pump  chambers  from  the  left  hand 
end  as  seen  in  Figure  4.  Likewise,  in  the  outlet  posi- 
tion,  fluid  can  flow  out  of  the  working  chamber  42b  to 
the  right  in  Figure  4  directly  into  the  chamber  44  and 
exhaust,  or  to  the  left  in  Figure  4  via  the  transfer  cavity 
46  and  through  the  transfer  passage  32b  to  reach  the 
chamber  44  on  its  way  to  the  outlet. 

In  any  one  pump  design  for  a  specific  purpose,  it 
may  be  found  desirable  to  provide  either  apertures  30 
or  apertures  32  or  both  sets  of  apertures  30,  32. 
Where  even  greater  flow  capacity  is  needful  to  avoid 
cavitation,  Figure  5  shows  a  possibility;  and  for 
maximum  effect,  Figure  6  shows  the  preferred 
arrangements. 

Figure  5  shows  a  modification  in  which  the 
annulus  lobes  are  each  provided  with  two  transfer 
passages  50,  52.  Figure  6  shows  a  further  modifi- 
cation  in  which  both  the  rotor  and  annulus  are  pro- 
vided  with  transfer  passages  of  possibly  the  maximum 
size  which  is  possible,  those  in  the  rotor  being  indi- 
cated  by  the  reference  numeral  60  and  those  in  the 
annulus  by  the  reference  numeral  62.  Passages  of 
such  complex  cross-section  as  illustrated,  which  are 
complementary  in  shape  to  these  lobes  as  necessary 
in  order  to  make  them  of  maximum  cross-sectional 
area  may  be  made  for  example  by  making  the  com- 
ponents  as  powder  metal  compacts. 

Claims 

1.  A  gerotor  pump  comprising  a  male  multi-lobed 
rotor  (10)  located  in  and  rotatable  both  with,  and  with 
respect  to,  a  female  multi-lobed  annulus  (12)  having 
a  greater  number  of  lobes,  forming  a  series  of  cham- 
bers  therebetween,  and  inlet  and  outlet  ports  (14,16) 
which  are  diametrically  related  and  characterised  in 
that  one  or  other  or  both  of  the  rotor  and  annulus  is 
provided  with  transfer  passages  (30,32)  extending 
through  its  lobes,  a  transfer  cavity  (43)  at  the  opposite 
axial  end  of  the  chambers  of  the  inlet  port,  so  that  in 
the  course  of  rotation  each  said  passage  opens  at  one 
end  to  the  inlet  (30)  and  at  the  same  time  to  the  trans- 
fer  cavity  at  the  other  end  to  allow  transfer  of  fluid  from 
the  inlet  directly  into  the  chambers  at  the  same  axial 
end  of  the  chambers  as  the  inlet  and  also  allow  trans- 
fer  of  said  fluid  from  the  inlet  through  the  passages  via 
the  cavity  and  into  the  chambers  at  the  opposite  end. 

2.  A  pump  as  claimed  in  Claim  1  wherein  the 
transfer  cavity  (43)  is  similar  in  area  and  location  to 
the  inlet  port  (14). 

3.  A  pump  as  claimed  in  Claim  1  wherein  the  pas- 
sages  (30,32)  are  of  circular  cross-section. 

4.  A  pump  as  claimed  in  Claim  3  wherein  a 
plurality  of  passages  (50,52)  are  provided  in  each 
lobe. 

5.  A  pump  as  claimed  in  Claim  1  wherein  the  pas- 
5  sages  (60,62)  are  of  a  cross-sectional  shape  com- 

plementary  to  that  of  the  lobes. 

Patentanspruche 
10 

1.  Innenzahnradpumpe,  enthaltend  einen  mit 
mehreren  Aulienlappen  versehenen  Rotor  (1  0),  der  in 
einem  mit  meheren  Innenlappen  versehenen  Ring 
(12)  angeordnet  und  sowohl  mit  diesem  als  auch  un- 

15  abhangig  von  diesem  drehbar  ist,  wobei  der  Ring  eine 
groliere  Anzahl  an  Lappen  aufweist,  die  eine  Anzahl 
von  dazwischenliegenden  Kammern  ausbilden,  so- 
wie  Einlali-  und  Auslalioffnungen  (14,  16),  die  einan- 
der  diametral  gegenuber  liegen,  dadurch 

20  gekennzeichnet,  dali  der  Rotor  und/oder  der  Ring  mit 
durch  die  Lappen  reichenden  Durchtrittskanale  (30, 
32)  sowie  mit  einem  Druchtrittshohlraum  (43)  verse- 
hen  sind,  der  am  axial  entgegengesetzten  Ende  der 
Kammern  der  Einlalioffnung  angeordnet  ist,  so  dali 

25  wahrend  der  Rotation  jede  der  Kanale  an  einem  Ende 
zum  Einlali  (30)  sowie  gleichzeitig  zum  Druchtritts- 
hohlraum  am  anderen  Ende  offnet,  urn  den  Druchtritt 
von  Fluid  vom  Einlali  unmittelbar  in  die  Kammern  an 
dem  gleichen  axialen  Ende  der  Kammern  zu  ermog- 

30  lichen,  an  dem  der  Einlali  belegen  ist,  und  urn  den 
Druchtritt  des  Fluids  vom  Einlali  durch  die  Kanale 
uber  den  Hohlraum  und  in  die  Kammern  am  entge- 
gengesetzten  Ende  zu  gestatten. 

2.  Pumpe  nach  Anspruch  1,  wobei  der  Druch- 
35  trittshohlraum  (43)  hinsichtlich  Grolie  und  Anordnung 

der  Einlalioffnung  (14)  ahnlich  ausgebildet  ist. 
3.  Pumpe  nach  Anspruch  1,  wobei  die  Kanale 

(30,  32)  von  kreisformigem  Querschnitt  sind. 
4.  Pumpe  nach  Anspruch  3,  wobei  eine  Mehrzahl 

40  von  Kanale  (50,  52)  in  jedem  Lappen  vorgesehen 
sind. 

5.  Pumpe  nach  Anspruch  1,  wobei  die  Kanale 
(60,  62)  eine  Querschnittsform  aufweisen,  die  ge- 
genuber  der  der  Lappen  komplementar  gestaltet  ist. 

45 

Revendications 

1  .  Pompe  a  engrenement  interne  comprenant  un 
so  rotor  male  a  plusieurs  lobes  (1  0)  loge  a  I'interieur  d'un 

anneau  femelle  a  plusieurs  lobes  (12)  et  pouvant  tour- 
ner  a  la  fois  avec  lui  et  par  rapport  a  lui,  ledit  anneau 
femelle  a  plusieurs  lobes  (12)  presentant  un  plus 
grand  nombre  de  lobes,  determinant  une  serie  de 

55  chambres  entre  eux,  et  des  ouvertures  d'entree  et  de 
sortie  (14,16)  qui  sont  disposees  diametralement, 
caracterisee  en  ce  que  le  rotor,  ou  I'anneau,  ou  les 
deux  comporte  des  passages  de  transfert  (30,32)  qui 

3 
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traversent  ses  lobes,  une  cavite  de  transfert  (43)  etant 
disposee  a  I'extremite  axiale  opposee  des  chambres 
de  I'ouverture  d'entree,  de  sorte  que  pendant  la  rota- 
tion  chacun  desdits  passages  debouche  a  une  extre- 
mite  dans  I'ouverture  d'entree  (30)  et  en  meme  temps  5 
dans  la  cavite  de  transfert  a  I'autre  extremite  af  in  de 
permettre  un  transfert  de  fluide  depuis  I'entree  direc- 
tement  dans  les  chambres  a  la  meme  extremite  axiale 
des  chambres  que  I'entree,  et  permet  aussi  le  trans- 
fert  dudit  fluide  depuis  I'entree,  en  traversant  les  pas-  10 
sages  via  la  cavite  jusque  dans  les  chambres  a 
I'extremite  opposee. 

2.  Pompe  selon  la  revendication  1  dans  laquelle 
la  cavite  de  transfert  (43)  est  similaire  au  point  de  vue 
surface  et  emplacement  a  I'ouverture  d'entree  (14).  15 

3.  Pompe  selon  la  revendication  1,  dans  laquelle 
les  passages  (30,  32)  sont  de  section  transversale  cir- 
culaire. 

4.  Pompe  selon  la  revendication  3,  dans  laquelle 
plusieurs  passages  (50,52)  sont  prevus  dans  chaque  20 
lobe. 

5.  Pompe  selon  la  revendication  1,  dans  laquelle 
les  passages  (60,62)  presentent  en  section  transver- 
sale  une  forme  complementaire  de  celle  des  lobes. 

4 
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