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©  Oil  pumps. 
(53)  A  gear  pump  has  a  variable  output  which  is  relatively 
ripple  free  by  using  a  single  common  gear  rotor  meshed  with 
a  pair  of  individual  annuli  each  mounted  in  a  corresponding 
eccentric  so  that  they  can  be  turned  in  opposite  directions. 
This  not  only  reduces  the  output  from  each  rotor  part,  by 
reducing  the  eccentricity,  but  puts  the  parts  out  of  phase  with 
one  another.  According  to  the  invention  the  rings  are 
journalled  by  needle  roller  bearings  which  avoids  them 
jamming  due  to  the  forces  involved  within  the  pump. 
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ripple  free  by  using  a  single  common  gear  rotor  meshed  with 
a  pair  of  individual  annuli  each  mounted  in  a  corresponding 
eccentric  so  that  they  can  be  turned  in  opposite  directions. 
This  not  only  reduces  the  output  from  each  rotor  part,  by 
reducing  the  eccentricity,  but  puts  the  parts  out  of  phase  with 
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jamming  due  to  the  forces  involved  within  the  pump. 





T h i s   i n v e n t i o n   r e l a t e s   to  o i l   pumps .   F i g u r e s  

1  a n d   2  of  DAS  1231563   show  a  known  n o n - a d j u s t a b l e  

i n t e r n a l l y   m e s h i n g   g e a r   pump  in  which   a  t o o t h e d  

r o t o r   r o t a t e s   in  and  w i t h   an  i n t e r n a l l y   t o o t h e d  

a n n u l u s   h a v i n g   one  more  t o o t h .  

BP  1 4 2 6 2 2 3   shows  a  s i m i l a r   pump  w i t h   t h e   t o o t h e d  

a n n u l u s   m o u n t e d   in  an  e c c e n t r i c   r i n g   a r r a n g e d   t o  

be  o r i v e n  b y   a  r a c k   and  p i n i o n ,   w i t h   t he   i n t e n t i o n  

of  d i s p l a c i n g   the   a x i s   of  the   a n n u l u s   a b o u t   t h a t  

of  t he   r o t o r .   when  s a i a   axes   and  the  a x i s   of  t h e  

o u t e r   s u r f a c e   of  the   a n n u l u s   l i e   in  a  common  p l a n e ,  

t h e   pump  o u t p u t   is  at   a  maximum.  Hence  t u r n i n g  

t h e   a n n u l u s   from  t h a t   p o s i t i o n   r e d u c e s   t he   o u t p u t .  

The  o u t p u t   v o l u m e   of  the   pump  d e p e n d s ,   a m o n g  

o t h e r   f a c t o r s ,   on  the   a x i a l   l e n g t h   of  t he   r o t a t i n g  

p a r t s .   S m o o t h n e s s   of  o p e r a t i o n ,   in  p a r t i c u l a r  

t h e   ( u s u a l l y   u n d e s i r a b l e )   p u l s a t i n g   e f f e c t   or  l a c k  

of  i t ,   d e p e n d   upon  t he   number   of  t e e t h   or  l o b e s  

on  t h e   r o t o r   and  in  t he   a n n u l u s .  

EP  0 0 7 6 0 3 3 A   p r o p o s e s   d i v i d i n g   the   a n n u l u s  

i n t o   two  a x i a l l y   s p a c e d   p o r t i o n s   each   w i t h   i t s  

own  g e a r   s e t   d r i v e n   from  a  common  p i n i o n   so  t h a t  

t he   a n n u l i   can  be  t u r n e o   in  o p p o s i t e   d i r e c t i o n s  

s i m u l t a n e o u s l y .   T h i s   has  t he   a d v a n t a g e   of  g i v i n g  

a d j u s t m e n t   of  o u t p u t   in  the   same  way  as  in  t h e  

m e n t i o n e d   BP  but   a l l o w s   a  s m o o t h e r   more  r i p p l e -  

f r e e   o u t p u t   b e c a u s e   the   r e s p e c t i v e   l o b e s   can  b e  

o u t   of  p h a s e .   However   i t   is   found   in  p r a c t i c e  

t h a t   t he   d e v i c e   of  s a i d   BP  is  i m p r a c t i c a l .  

The  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   a  v a r i a b l e   o u t p u t   pump  of  t h i s   k i n d   w h i c h  



is   p r a c t i c a l .  

A c c o r d i n g   to  the   i n v e n t i o n   an  i n t e r n a l l y   m e s h i n g  

g e a r   pump  c o m p r i s e s   a  p a i r   of  a x i a l l y   s p a c e d   i n t e r n a l l y  

t o o t h e d   a n n u l u s   p o r t i o n s   e a c h   l o c a t e d   in  a  c o r r e s p o n d i n g  

e c c e n t r i c   r i n g   and  b o t h   e n c o m p a s s i n g   a  common  r o t o r ,  

s a i d   r i n g s   b e i n g   p r o v i d e d   w i t h   g e a r   t e e t h   m e s h e d  

w i t h   a  common  p i n i o n   w h e r e b y   t h e   r i n g s   can  be  t u r n e d  

in  o p p o s i t e   d i r e c t i o n   to  v a r y   the   e c c e n t r i c i t y  

of  t h e   a n n u l i   l i k e w i s e   and  h e n c e   va ry   the   o u t p u t  

of   t h e   pump,   and  c h a r a c t e r i s e d   in  t h a t   e ach   r i n g  

i s   j o u r n a l l e d   by  a  s e t   of  r o l l e r   b e a r i n g s .  

P r e f e r a b l y   n e e d l e   r o l l e r   b e a r i n g s   a re   u s e d .  

The  i n v e n t i o n   is  b a s e d   on  the   d i s c o v e r y   t h a t  

t h e   i m p r a c t i c a b i l i t y   of  t h e   o e s i g n   of  s a i d   BP  0 0 7 6 0 3 3 A  

i s   due  to  i t   j a m m i n g ,   and  r e c o g n i t i o n   t h a t   t h e  

j a m m i n g   is   due  to  the   ec  c e n t r i c   r i n g s   b e i n g   s u b j e c t  

to   f o r c e s   w h i c h   wedge  them  a g a i n s t   the   h o u s i n g  

b o r e .  

Pumps  of  t h i s   k ind   a r e   s o m e t i m e s   o p e r a t e d  

c o m p l e t e l y   i m m e r s e d   in  o i l   and  i t   is   to  be  e x p e c t e d  

t h a t   a l l   of  t he   s u r f a c e s   of  t he   p a r t s   of  t he   p u m p  

a r e   w e l l   l u b r i c a t e d   and  j a m m i n g   was  t h e r e f o r e   n o t  

o n l y   i m p o s s i b l e   to  p r e d i c t   or  a n t i c i p a t e ,   bu t   a l s o  

d i f f i c u l t   to  r e c o g n i z e .  

One  p r e s e n t l y   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   is  now  more  p a r t i c u l a r l y   d e s c r i b e d   w i t h  

r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g   in  w h i c h  

t h e   s o l e   f i g u r e   is  a  p a r t   s e c t i o n a k   p e r s p e c t i v e  

v i e w   of  a  pump  e m b o d y i n g   t he   i n v e n t i o n .  

In  t h e   d r a w i n g ,   t he   c o v e r   p l a t e   ( n o t   s h o w n )  



n o r m a l l y   h e l a   in  p l a c e   by  s c r e w s   e n g a g i n g   w i t h  

t he   t a p p e d   a p e r t u r e s   10,  has  been   r emoved   to  r e v e a l  

t h e   i n t e r n a l   p a r t s .   The  i n n e r   r o t o r   12  h a s  n   l o b e s ,  

f o r   e x a m p l e   s i x   l o b e s   and  m e s h e s   w i th   the   i n t e r n a l l y  

t o o t h e d   or  l o h e a   a n n u l u s   16  w h i c h   h a s  n   +  1,  i n  

t h i s   i n s t a n c e   s e v e n ,   l o b e s .   A  s i n g l e   r o t o r   12  

is   p r o v i a e d   a r i v e n   by  s h a f t   14,  but   two  a n n u l i  

1 6 , 1 8   ( b o t h   a l i k e )   a re   p r o v i a e d   a x i a l l y   s p a c e d  

on  t h e   r o t o r   12.   The  a n n u l i   l i e   w i t h i n   c o r r e s p o n a i n y  

r i n g s   2 0 , .  2 2   w h i c h   a re   p r o v i d e d   w i t h   p e r i p h e r a l  

g e a r   t e e t h   m e s h e d   w i t h   a  common  p i n i o n   24.  T h e  

l a t t e r   can  be  d r i v e n   by  a  r a c k   30  to  t u r n   t he   r i n g s  

2 0 , 2 2   in  o p p o s i t e   d i r e c t i o n   and  va ry   the   e c c e n t r i c i t y  

ot  the   a x e s   of  the   a n n u l i   16,  18  w i th   r e s p e c t   t o  

t h e   a x i s   of  t h e   r o t o r   1 2 .  

A  r i n g   of  n e e d l e   r o l l e r   b e a r i n g s   40  is  p r o v i d e d  

b e t w e e n   t h e   r i n g   20  and  the   body  and  a  c o m p a r a b l e  

s e t   b e t w e e n   t h e   body  and  the   r i n g   22.  One  s e t  

i s   h e l d   in  p l a c e   a x i a l l y   by  the   body ,   and  the   o t h e r  

s i m i l a r l y   by  t h e   c o v e r   p l a t e .   In  c a s e s   where   t h e  

i n s t a l l a t i o n   s p a c e   p e r m i t s   the   r o l l e r s   may  be  r e t a i n e a  

a x i a l l y   w i t h i n   t he   a x i a l   l e n g t h   of  the   e c c e n t r i c  

r i n g s   by  p r o v i d i n g   l i p s   or  f l a n g e s   a t   t he   e n d s  

a d j a c e n t   to  t he   body  and  c o v e r   f a c e s .  



1.  An  i n t e r n a l l y   m e s h i n g   y e a r   pump  c o m p r i s i n g  

a  p a i r   of  a x i a l l y   s p a c e a   i n t e r n a l l y   t o o t h e a   a n n u l u s  

p o r t i o n s   each   l o c a t e d   in  a  c o r r e s p o n d i n g   e c c e n t r i c  

r i n g   and  b o t h   e n c o m p a s s i n g   a  common  r o t o r ,   s a i a  

r i n g s   b e i n g   p r o v i d e d   w i t h   g e a r   t e e t h   m e s h e a   w i t h  

a  common  p i n i o n   w h e r e b y   the   r i n g s   can  be  t u r n e d  

in  o p p o s i t e   a i r e c t i o n   to  v a r y   the  e c c e n t r i c i t y  

of  the   a n n u l i   l i k e w i s e   and  hence   v a r y   the   o u t p u t  

of  the   pump,  and  c h a r a c t e r i s e d   in  t h a t   e a c h   r i n g  

i s ,   j o u r n a l l e d   by  a  s e t   of  r o l l e r   b e a r i n g s .  

2.  A  pump  as  c l a i m e a   in  C l a i m   1  w h e r e i n   the   r o l l e r  

b e a r i n g s   a r e   n e e d l e   r o l l e r   b e a r i n g s .  

3.  An  i n t e r n a l l y   m e s h i n g   g e a r   pump  s u b s t a n t i a l l y  

as  d e s c r i b e d   w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g  

d r a w i n g .  
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