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@  Oscillatory  pump  which  can  be  used  in  pipelines. 

The  pump  comprises  a  housing  13  defining  a  pump 
chamber  which  is  divided  into  two  compartments  21,  22  by 
a  planar  pumping  element  20,  extending  substantially  the 
full  width  of  the  chamber.  The  element  is  mounted  along  one 
edge  on  a  shaft  16  and  extends  between  an  inlet  14  and  an 
outlet  15.  The  element  is  made  of  a flexible  material,  so  that, 
when  the  shaft  is  rotatably  oscillated,  the  element flexes  into 
an  arched  shape  as  shown.  This  flexing  action  acts  to  pump 
fluid  with  a  substantially  constant  thrust. 



T h i s   i n v e n t i o n   r e l a t e s   to  o s c i l l a t o r y   p u m p s .  

E x i s t i n g   pumps  u s u a l l y   i m p a r t   a  r o t a r y   m o t i o n   to   t h e  

f l u i d   b e i n g   p u m p e d ,   or   f o r c e   t h e   f l u i d   t h r o u g h   c o n s t r i c t e d  

c h a n n e l s .   For   some  f l u i d s ,   t h i s   can  be  d i s a d v a n t a g e o u s  

and  t h e r e   can  be  h i g h   e n e r g y   l o s s e s   due  to   f r i c t i o n .  

I t   i s   w e l l   known  to  p r o v i d e   p o s i t i v e - d i s p l a c e m e n t  

p u m p s ,   e . g .   f o r   p u m p i n g   c o n c r e t e ,   w h i c h   h a v e   a  m o v a b l e  

r i g i d   f l a p   and  i n l e t   and  o u t l e t   v a l v e s .   Such  pumps  h a v e  

a  d i s c o n t i n u o u s   a c t i o n   and  t h e   f l u i d   i s   f o r c e d   t h r o u g h  

t h e   c o n s t r i c t e d   a p e r t u r e s  o f   t h e   v a l v e s .   As  a  r e s u l t   t h e  

pumps  a r e   i n e f f i c i e n t ,   e s p e c i a l l y   w i t h   h i g h l y   v i s c o u s  

f l u i d s ,   and  a r e   u n s u i t a b l e   f o r   f l u i d s   c o n t a i n i n g   s o l i d s ,  

b o t h   b e c a u s e   of  t h e   c o n s t r i c t i o n s   and  b e c a u s e   t h e   p u m p s  

a p p l y   v a r y i n g   t h r u s t   to   t h e   f l u i d .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  pump  h a v i n g   a  

h o u s i n g   p r o v i d e d   w i t h   an  i n l e t   and  an  o u t l e t ,   a  

s u b s t a n t i a l l y   f l a t   p u m p i n g   e l e m e n t   m o v a b l y   m o u n t e d   w i t h i n  

t h e   h o u s i n g   and  e x t e n d i n g   b e t w e e n   t h e   i n l e t   and  t h e   o u t l e t ,  

and  means   f o r   p r o d u c i n g   o s c i l l a t o r y   m o t i o n   of  t h e   e l e m e n t  

a b o u t   an  a x i s   in  t h e   p l a n e   of  t h e   e l e m e n t ,   t h e   e l e m e n t  

b e i n g   f l e x i b l e ,   so  t h a t ,   in   u s e ,   t h e   e l e m e n t   a r c h e s   t o  

e f f e c t   a  p u m p i n g   a c t i o n .  

R e f e r e n c e   i s   now  made  to   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

w h e r e i n : -  

F i g u r e   1  i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i e w   of  a  

pump  a c c o r d i n g   to   t h e   i n v e n t i o n   w i t h   i t s   h o u s i n g   p a r t l y  

b r o k e n   away  f o r   c l a r i t y   and  m o u n t e d   in   a  p i p e l i n e ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i e w   of  t h e  

pump  s h o w i n g   d r i v e   m e a n s   t h e r e f o r ;  

F i g u r e   3  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   o p e r a t i o n   o f  

t h e   pump;  a n d  

F i g u r e   4  i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i e w   o f  



a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n .  

F i g u r e s   1  and  2  show  t h e   pump  11  m o u n t e d   in  a  p i p e l i n e  

12.  The  pump  c o m p r i s e s   a  h o u s i n g   13  of   r e c t a n g u l a r   c r o s s -  

s e c t i o n ,   t h e   p i p e l i n e   h a v i n g   s e c t i o n s   c o m m u n i c a t i n g   w i t h  

two  o p p o s i t e   s i d e s   of  t h e   h o u s i n g   a t   an  i n l e t   14  and  a n  

o u t l e t   15.  A  s h a f t   16  i s   m o u n t e d   t r a n s v e r s e l y   of   t h e  

p i p e l i n e ,   in   t h e   h o u s i n g   13,  and  i s   j o u r n a l l e d   in  b e a r i n g s  

17  in   w a l l s   of  t h e   h o u s i n g .   The  s h a f t   has   a  c o - a x i a l  

e x t e n s i o n   16a  e x t e r n a l l y   of   t h e   h o u s i n g .   The  s h a f t   i s  

p o s i t i o n e d   a d j a c e n t   t h e   i n l e t   14  and  f l a t   p u m p i n g   e l e m e n t  

20  i s   s e c u r e d   to   t h e   s h a f t .   The  p u m p i n g   e l e m e n t   i s   i n  

t h e   f o rm  of   a  f l e x i b l e   p l a t e - l i k e   member   w h o s e   d e g r e e   o f  

f l e x i b i l i t y   i s   d e t e r m i n e d   a c c o r d i n g   to   t h e   v i s c o s i t y ,  

or  o t h e r   p r o p e r t i e s   of  t h e   l i q u i d ,   or   o t h e r   f l u i d   m a t e r i a l  

in  t h e   p i p e l i n e .   The  e l e m e n t   20  p a r t i t i o n s   t h e   h o u s i n g  

i n t o   two  c o m p a r t m e n t s   21,   22,   b o t h   of   w h i c h   c o m m u n i c a t e   t h e  

t h e   i n l e t   w i t h   t h e   o u t l e t .  

In  o p e r a t i o n ,   t h e   s h a f t   16  i s   o s c i l l a t e d   to   p r o d u c e  

f l e x i n g   m o t i o n   of   t h e   p u m p i n g   e l e m e n t   20  s u f f i c i e n t   t o  

c a u s e   a r c h i n g   of   t h e   e l e m e n t   w i t h o u t   c o l l a p s e   of   t h e  
e l e m e n t .   T h i s   f l e x i n g   m o t i o n   i s   i l l u s t r a t e d   in   F i g u r e   3 .  

As  can   be  s e e n   in   t h i s   F i g u r e ,   u p w a r d   f l e x i n g   of  t h e  

p u m p i n g   member   t e n d s   to   f o r c e   f l u i d   in  t h e   u p p e r   c o m p a r t -  
m e n t   22  t o w a r d s   t h e   o u t l e t   15,   w h i l s t   t h e   l o w e r   c o m p a r t -  
ment   21  i s   e n l a r g e d ,   so  t h a t   f l u i d   i s   d r a w n   in  t h r o u g h  
t h e   i n l e t   14.  D u r i n g   d o w n w a r d   f l e x i n g ,   t h e   r e v e r s e   o c c u r s ,  
so  t h a t   t h e   f l u i d   i s   pumped   in   t h e   d i r e c t i o n   of   t h e   a r r o w s  
in   F i g u r e   3 .  

The  f l e x i n g   of   t h e   p u m p i n g   m e m b e r ,   d u r i n g   o s c i l l a t i o n ,  
c a u s e s  a   s t a n d i n g   wave  to   p a s s   down  t h e   f l e x i b l e   m e m b e r ,  

t h e   a m p l i t u d e   of  t h e   wave  i n c r e a s i n g   a l o n g   t h e   m e m b e r .  

The  a m p l i t u d e   i s ,   h o w e v e r ,   c o n s t a n t   a c r o s s   t h e   w i d t h   o f  

t h e   member   ( i . e .   p a r a l l e l   to   t h e   a x i s   of   o s c i l l a t i o n ) .  

A  u n i f o r m   t h r u s t   i s   t h e r e f o r e   i m p a r t e d   to   t h e   f l u i d   b e i n g  

pumped   and  c o n t i n u o u s   f l o w  o f   t h e   f l u i d   i s   p r o d u c e d .   T h i s  



is   in  d i s t i n c t i o n   f rom  a  m o v a b l e   r i g i d   f l a p ,   w h i c h  

p r o v i d e s   f o r   i n t e r m i t t e n t   d i s p l a c e m e n t   and  d i s c o n t i n u o u s  

p u m p i n g .   T h i s   c o n t i n u o u s   p u m p i n g   i s   h i g h l y   a d v a n t a g e o u s  
w i t h   h i g h l y   v i s c o u s   f l u i d s   to   f a c i l i t a t e   h i g h   e f f i c i e n c y  

p u m p i n g .  

As  shown  in  F i g u r e   2,  in  t h i s   e x a m p l e ,   t h e   s h a f t  

e x t e n s i o n   16a  i s   d r i v e n   by  a  m o t o r   26  t h r o u g h   a  g e a r  
box  27  and  a  c r a n k   m e c h a n i s m   2 8 .  

The  s h a p e   of  t h e   h o u s i n g   and  of  t h e   p u m p i n g   e l e m e n t  

n e e d   p o t   be  as  d e s c r i b e d ,   o t h e r   c r o s s - s e c t i o n s   b e i n g  

p o s s i b l e .  

The  pump  may  be  o p e r a t e d   e i t h e r   as  a  h i g h   h e a d ,   l o w  

c a p a c i t y   pump  o r ,   as  a  low  h e a d ,   h i g h   c a p a c i t y   p u m p .  
T h i s   i s   a c h i e v e d   by  c o n t r o l l i n g   t h e   s t r o k e   of  t h e  

p u m p i n g   e l e m e n t   and  i t s   f r e q u e n c y   of  o s c i l l a t i o n .  

The  d r i v e   n e e d   n o t   be  c o n n e c t e d   t h r o u g h   t h e   s h a f t ,  

b u t   can  be  c o n n e c t e d   d i r e c t l y   to   t h e   p u m p i n g   e l e m e n t .  

A l s o ,   i t   i s   n o t   e s s e n t i a l   f o r   t h e   s h a f t   to   be  a t   a n  

edge   of  t h e   p u m p i n g   e l e m e n t   and  t h e   s h a f t   may  be  s p a c e d  

f rom  t h e   e d g e s .  

An  a l t e r n a t i v e   m a n n e r   of  d r i v i n g   t h e   e l e m e n t   i s  

shown  in  F i g u r e   4.  The  p u m p i n g   e l e m e n t   20  i s   a g a i n   m o u n t e d  

a t   one  e d g e   on  a  p i v o t e d   s h a f t   16  in  b e a r i n g s   17.  A 

p a i r   of  c o - a x i a l   c y l i n d r i c a l   b o s s e s   30a ,   30b  i s   p r o v i d e d ,  

t h e   b o s s e s   p r o j e c t i n g   o u t w a r d l y   f rom  o p p o s i t e   s i d e s   o f  

t h e   p u m p i n g   e l e m e n t   w i t h   t h e i r   common  a x i s   p a r a l l e l   t o  

and  s p a c e d   f rom  t h e   a x i s   of  t h e   s h a f t   16.  The  b o s s e s  

a r e   c o n t a i n e d   w i t h i n   t h e   h o u s i n g   13.  A  d r i v e n   s h a f t  

31  i s   j o u r n a l l e d   in  o p p o s i t e   b e a r i n g s   32  in   t h e   h o u s i n g  

13  and  e x t e n d s   a b o v e   and  p a r a l l e l   to   t h e   common  a x i s  

o f  t h e   b o s s e s   30a ,   3 0 b  w i t h i n   t h e   h o u s i n g .   The  s h a f t   31  

c a r r i e s   e c c e n t r i c s   34  and  e a c h   e c c e n t r i c   i s   s l i d a b l y  

r o t a t a b l y   r e c e i v e d   in   a  s t r a p   35  a t   one  end  of  a  

c o r r e s p o n d i n g   l i n k   36.  Each   l i n k   p i v o t a l l y   r e c e i v e s  

a  c o r r e s p o n d i n g   one  of  t h e   b o s s e s   3 0 a ,  3 0 b .  



In  o p e r a t i o n ,   t h e   d r i v e n   s h a f t   31  i s   r o t a t e d ,   f o r  

e x a m p l e ,   by  b e i n g   c o n n e c t e d   to   t h e   o u t p u t   of  a  g e a r   b o x  

( n o t   s h o w n ) ,   in  t u r n   c o n n e c t e d   to   a  d r i v e   m o t o r   ( n o t  

s h o w n ) .   R o t a t i o n   of   t h e   s h a f t   31  c a u s e s   r e c i p r o c a t i o n   o f  

t h e   l i n k s   36  t h r o u g h   t h e   e c c e n t r i c s   34 ,   so  t h a t   t h e  

p u m p i n g   e l e m e n t   20  i s   o s c i l l a t e d   a b o u t   t h e   a x i s   of  i t s  

s h a f t   1 6 .  

A c c o r d i n g   to   t h e   p u r p o s e   f o r   w h i c h   t h e   pump  i s  

i n t e n d e d ,   t h e   p u m p i n g   e l e m e n t   may  be  made  in   v a r y i n g   s i z e s  

and  t h i c k n e s s e s   and  of   m a t e r i a l s   of   d i f f e r e n t   f l e x i b i l i t i e s .  

For   e x a m p l e ,   i t   i s   e n v i s a g e d   t h a t   f o r   p u m p i n g   t r e a c l e  

or   a  l i k e   f l u i d ,   t h e   e l e m e n t   may  be  made  of  s t e e l   p l a t e ,  

p e r h a p s   1 / 1 6   i n c h   t h i c k .   On  t h e   o t h e r   h a n d ,   f o r   u se   w i t h  

an  a l c o h o l   f r a c t i o n ,   t h e   e l e m e n t   may  c o n s i s t   of   a  f e w  

l a m i n a t e d   s h e e t s   of  t h e   t h i c k n e s s   of  t h i n   p a p e r .  
The  pump  may  be  e s p e c i a l l y   u s e f u l   f o r   p u m p i n g  

f l u i d s   c o n s i s t i n g   of  s o l i d s   in   s u s p e n s i o n   in   a ' l i q u i d .  

W i t h   t h e   a b o v e   d e s c r i b e d   pump,   t h e   f l u i d   b e i n g   p u m p e d  

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

and  t h e r e   i s   no  r o t a t i o n   o f   t h e   f l u i d ,   so  t h a t   f r i c t i o n  

l o s s e s   a r e   s m a l l e r   t h a n   w i t h   c o n v e n t i o n a l   pumps  a n d  

t h e r e   i s   l e s s   r i s k   of   b r e a k i n g   up  any  s o l i d s   b e i n g   p u m p e d ,  

w h e r e   t h i s   i s   u n d e s i r a b l e .   C a v i t a t i o n   i s   a l s o   a v o i d e d ,  

w i t h   t h e   l o s s   of  e f f i c i e n c y   and  p o s s i b l e   pump  d a m a g e   t h a t  

t h i s   c a u s e s .  



1.  An  o s c i l l a t o r y   pump  h a v i n g   a  h o u s i n g   p r o v i d e d   w i t h  

an  i n l e t   and  an  o u t l e t ,   a  s u b s t a n t i a l l y   f l a t   p u m p i n g  
e l e m e n t   m o v a b l y   m o u n t e d   w i t h i n   t h e   h o u s i n g   and  e x t e n d i n g  

b e t w e e n   t h e   i n l e t   and  t h e   o u t l e t ,   and  means   f o r   p r o d u c i n g  

o s c i l l a t o r y   m o t i o n   of  t h e   e l e m e n t   a b o u t   an  a x i s   in  t h e  

p l a n e   of  t h e   e l e m e n t ,   c h a r a c t e r i s e d   in  t h a t   t h e   e l e m e n t  

(20)  i s   f l e x i b l e ,   so  t h a t ,   in   u s e ,   t h e   e l e m e n t   a r c h e s  

to  e f f e c t   a  p u m p i n g   a c t i o n .  

2.  A  pump  a c c o r d i n g   to   C l a i m   l , c h a r a c t e r i s e d   in  t h a t  

t h e   p u m p i n g   e l e m e n t  i s   p i v o t a l l y   m o u n t e d   a b o u t   an  a x i s  

(16)  w h i c h   i s   o f f s e t   f rom  t h e   c e n t r e   of  t h e   e l e m e n t .  

3.  A  pump  a c c o r d i n g   to   C l a i m   2,  c h a r a c t e r i s e d   in   t h a t  

t h e   a x i s   (16)  i s   a d j a c e n t   an  e d g e   of  t h e   e l e m e n t .  

4.  A  pump  a c c o r d i n g   to   any  p r e c e d i n g   C l a i m ,   c h a r a c t e r i s e d  

in  t h a t   t h e   p u m p i n g   e l e m e n t   i s   m o u n t e d   on  a  s h a f t   ( 1 6 )  

h a v i n g   a  p o r t i o n   (16a)   e x t e n d i n g   to   t h e   e x t e r i o r   of  t h e  

h o u s i n g ,   and  s a i d   means   f o r   p r o d u c i n g   o s c i l l a t o r y   m o t i o n  

(26,   27,   28)  of  t h e   p u m p i n g   e l e m e n t   i s   c o n n e c t e d   to   s a i d  

s h a f t   p o r t i o n   ( 1 6 a ) .  

5.  A  pump  a c c o r d i n g   to  C l a i m   4,  c h a r a c t e r i s e d   in  t h a t  

s a i d   means   f o r   p r o d u c i n g   o s c i l l a t o r y   m o t i o n   of   t h e   p u m p i n g  
e l e m e n t   i n c l u d e s   a  d r i v e   m o t o r   (26)  and  a  c r a n k   m e c h a n i s m  

(28)  b e t w e e n   t h e   m o t o r   and  s a i d   s h a f t   p o r t i o n   ( 1 6 a ) .  

6.  A  pump  a c c o r d i n g   to   a n y  o n e   of   C l a i m s   1  to   3 ,  
c h a r a c t e r i s e d   in  t h a t   s a i d   means   (34 ,   35,   36)  f o r  

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

c o n n e c t e d   to   t h e   e l e m e n t   a t   a  p o s i t i o n   (30a)   s p a c e d   f r o m  

s a i d   a x i s   ( 1 6 ) .  

7.  A  p i p e l i n e   i n c l u d i n g   a  pump  a c c o r d i n g   to   C l a i m   1 

m o u n t e d   t h e r e i n   and  a  n o n - g a s e o u s   f l u i d   in  t h e   p i p e l i n e .  
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