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©  Peristaltic  pump. 
  There  is  disclosed  a  peristaltic  pump  comprising  a 
substantially  rectilinear  pinch-deformable  tube  having  an 
axial  direction  and  tube  deforming  means  extending  axially 
of  said  tube  and  movable  perpendicularly  to  said  axial 

direction  so  as  to  engage  said tube  and  deform  it  peristaltic- 
ally  at  positions  successively  displaced  in  one  direction 
therealong. 



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

Such  pumps  e s s e n t i a l l y   c o m p r i s e   a  d e f o r m a b l e  

t u b e   and  m e a n s   p r o d u c i n g   a  p i n c h - l i k e   d e f o r m a t i o n   of  t h e  

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

of  t h e   t u b e   f rom  one  end  to   t h e   o t h e r .   P e r i s t a l t i c  

pumps  a r e   u s e d   in  s i t u a t i o n s   w h e r e   c o r r o s i v e   l i q u i d s   o r  

a b r a s i v e   p a r t i c l e s   in  s u s p e n s i o n s   or  s l u r r i e s   m i g h t  

d a m a g e   t h e   w o r k s   of  o r d i n a r y   p u m p s ,   or  w h e r e ,  

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

in  s u s p e n s i o n s   to   be  p u m p e d ,   f o r   e x a m p l e   c o r p u s c l e s   i n  

b l o o d   in  h e a r t   b y p a s s   or  d i a l y s i s   m a c h i n e s .  

In  t h e   u s u a l   fo rm  of   s u c h   p u m p s ,   t h e   d e f o r m a b l e  

t u b e   i s   b e n t   a r o u n d   a  m a j o r   a r c   of  a  c i r c l e .   R o l l e r s   o r  

s l i d i n g   s h o e s   m o u n t e d   on  a  w h e e l   on  a  s h a f t   e x t e n d i n g  

a x i a l l y   of  t h e   c i r c l e   r e v o l v e   a b o u t   t h e   a x i s   of  t h e  

c i r c l e   in  c o n t a c t   w i t h   t h e   r a d i a l l y   i n n e r   p a r t   of  t h e  

t u b e   t h e r e b y   p i n c h i n g   t h e   t u b e   a g a i n s t   an  o u t e r  

c o n t a i n i n g   r i m .   The  s h a f t   i s   c o n n e c t i b l e   to  a  m o t o r ,  

u s u a l l y   an  e l e c t r i c   m o t o r ,   o f t e n   t h r o u g h   a  r e d u c t i o n  

g e a r   a r r a n g e m e n t ,   t h e   w h o l e   b e i n g   m o u n t e d   in  a  

s u p p o r t i n g   f r a m e w o r k .  

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



b u l k ,   much  of  w h i c h   i s   c o m p r i s e d   by  t h e   m o t o r   and  t h e  

s u p p o r t i n g   f r a m e w o r k .   M o r e o v e r ,   to   c o n n e c t   t h e  

a r r a n g e m e n t   in  a  p i p e l i n e ,   e l b o w   c o n n e c t o r s   have   to  b e  

u s e d   w h i c h   add  f u r t h e r   to   t h e   b u l k   and   c o m p l e x i t y   of  t h e  

a r r a n g e m e n t s   and  a r e   p o t e n t i a l   b l o c k a g e   r e g i o n s   w h e r e  

s o l i d s   c an   a c c u m u l a t e   on  a c c o u n t   of   d i f f e r e n t i a l   r a t e s  

of   f l o w   a t   d i f f e r e n t   p o s i t i o n s   r a d i a l l y   of  t h e   a r c   o f  

t h e   e l b o w .  

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  p e r i s t a l t i c  

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

a s s e m b l y   i t s e l f   s m a l l e r   by  a  n o v e l   l a y o u t ,   and  a l s o   b y  

r e d u c i n g   t h e   s i z e   of  m o t o r   r e q u i r e d   f o r   g i v e n   b a c k  

p r e s s u r e   and  t h r o u g h p u t   r e q u i r e m e n t ,   as   w e l l   a s  

s i m p l i f y i n g   i n s t a l l a t i o n   and  e l i m i n a t i n g   p o t e n t i a l  

b l o c k a g e   r e g i o n s .  

The  i n v e n t i o n   c o m p r i s e s   a  p e r i s t a l t i c   p u m p  

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

t u b e   h a v i n g   an  a x i a l   d i r e c t i o n   and  t u b e   d e f o r m i n g   m e a n s  

e x t e n d i n g   a x i a l l y   of  s a i d   t u b e   and  m o v a b l e  

p e r p e n d i c u l a r l y   to   s a i d   a x i a l   d i r e c t i o n   so  as  to  e n g a g e  

s a i d   t u b e   and  d e f o r m   i t   p e r i s t a l t i c a l l y   a t   a x i a l  

p o s i t i o n s   s u c c e s s i v e l y   d i s p l a c e d   in  one   d i r e c t i o n  

t h e r e a l o n g .  

S a i d   t u b e   d e f o r m i n g   m e a n s   may  c o m p r i s e   a  r o t a r y  



member   h a v i n g   an  a x i s   of  r o t a t i o n   s u b s t a n t i a l l y   p a r a l l e l  

to   s a i d   a x i a l   d i r e c t i o n .   S a i d   r o t a r y   member   m a y  

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

r o t a r y   m e m b e r .  

S a i d   t u b e   e n g a g i n g   m e a n s   may  c o m p r i s e   a  

c o n t i n u o u s   h e l i c a l   t h r e a d ,   s m o o t h   and  r o u n d e d   so  as  t o  

be  a b l e   to  e n g a g e   s a i d   t u b e   w i t h   low  f r i c t i o n   to  a v o i d  

s u b s t a n t i a l   wear   or  d a m a g e .  

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

o t h e r w i s e   c o m p r i s e   a  s e r i e s   of  r o t a r y   cam  l i k e   m e m b e r s .  

A  f l e x i b l e   p r e s s u r e   member   may  be  d i s p o s e d   b e t w e e n   s a i d  

t u b e   and  s a i d   c a m - l i k e   m e m b e r s ,   f l e x i n g   to  d e f o r m   s a i d  

t u b e   u n d e r   t h e   a c t i o n   of  s a i d   c a m - l i k e   m e m b e r s .  

S a i d   t u b e   and  s a i d   t u b e   d e f o r m i n g   m e a n s   may  b e  

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

The  pump  may  c o m p r i s e   an  e l e c t r i c   m o t o r  

c o n n e c t e d   to  move  s a i d   t u b e   d e f o r m i n g   m e a n s .  

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

t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   t o  

t h e   a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h : -  



F i g u r e   1  i s   a  s e c t i o n a l   e l e v a t i o n   of  o n e  

e m b o d i m e n t ,  

and  F i g u r e   2  i s   a  s e c t i o n a l   e l e v a t i o n   of  a n o t h e r  

e m b o d i m e n t .  

The  p e r i s t a l t i c   pump  i l l u s t r a t e d   in   F i g u r e s   1 

and  2  c o m p r i s e s   a  s u b s t a n t i a l l y   r e c t i l i n e a r   p i n c h  -  

d e f o r m a b l e   t u b e   11  h a v i n g   an  a x i a l   d i r e c t i o n   i n d i c a t e d  

by  t h e   b r o k e n   l i n e   12  and   t u b e   d e f o r m i n g   m e a n s   1 3  

e x t e n d i n g   a x i a l l y   of   s a i d   t u b e   11  and  m o v a b l e  

p e r p e n d i c u l a r l y   to   s a i d   a x i a l   d i r e c t i o n   so  as  to   e n g a g e  

s a i d   t u b e   11  and  d e f o r m   i t   p e r i s t a l t i c a l l y   a t   p o s i t i o n s  

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

S a i d   t u b e   d e f o r m i n g   m e a n s   13  c o m p r i s e   a  r o t a r y  

member   14  h a v i n g   an  a x i s   of  r o t a t i o n   ( i n d i c a t e d   b y  

b r o k e n   l i n e   15)  s u b s t a n t i a l l y   p a r a l l e l   to   s a i d   a x i a l  

d i r e c t i o n   12 .   S a i d   r o t a r y   member   14  in  e a c h   c a s e  

c o m p r i s e s   t u b e   e n g a g i n g   m e a n s   16  d i s p o s e d   h e l i c a l l y   o n  

s a i d   r o t a r y   member   1 4 .  

F i g u r e   1  i l l u s t r a t e s   s a i d   h e l i c a l l y   d i s p o s e d  

t u b e   e n g a g i n g   m e a n s   16  c o m p r i s i n g   a  c o n t i n u o u s   h e l i c a l  

t h r e a d ,   s m o o t h   and  r o u n d e d   so  as  to   be  a b l e   to   e n g a g e  



s a i d   t u b e   11  w i t h   low  f r i c t i o n   to   a v o i d   s u b s t a n t i a l   w e a r  

or  d a m a g e .  

F i g u r e   2  i l l u s t r a t e s   s a i d   h e l i c a l l y   d i s p o s e d  

t u b e   e n g a g i n g   m e a n s   16  c o m p r i s i n g   a  s e r i e s   of  c a m - l i k e  

m e m b e r s   16a ,   16b ,   . . . .   A  f l e x i b l e   p r e s s u r e   member  1 7 ,  

f o r   e x a m p l e ,   a  s t r i p   of  s p r i n g   s t e e l ,   i s   d i s p o s e d  

b e t w e e n   s a i d   t u b e   11  and  s a i d   c a m - l i k e   m e m b e r s   1 6 a ,  

1 6 b ,   . . .   and  f l e x e s   t o   d e f o r m   s a i d   t u b e   11  u n d e r   t h e  

a c t i o n   of  s a i d   c a m - l i k e   m e m b e r s .  

I t   w i l l   be  r e c o g n i s e d   t h a t   in   e i t h e r   c a s e   a  

p i n c h - d e f o r m a t i o n ,   or   p e r i s t a l t i c   w a v e ,   i s   p r o p a g a t e d   i n  

one   d i r e c t i o n   a l o n g   t h e   t u b e   11.   R e v e r s i n g   t h e  

d i r e c t i o n   of  r o t a t i o n   of  t h e   r o t a r y   member   14,   o f  

c o u r s e ,   p r o p a g a t e s   t h e   p e r i s t a l t i c   wave  in   t h e   o p p o s i t e  

d i r e c t i o n   so  t h a t   t h e   pump  i s   r e v e r s i b l e .  

The  t u b e   11  and  t u b e   d e f o r m i n g   m e a n s   13  a r e  

d i s p o s e d   in  a  l u b r i c a n t   b a t h   18.   End  w a l l s   18a  of  t h e  

b a t h   18  i n c l u d e   b e a r i n g s   19  f o r   t h e   r o t a r y   member  14  a n d  

p i p e   c o n n e c t o r s   21  f o r   a t t a c h m e n t   of  i n l e t   a n d  o u t l e t  

p i p e s   to  t h e   t u b e   11 .   The  b a t h   18  i s   r i g i d l y  

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

18b  a g a i n s t   w h i c h   t h e   t u b e   d e f o r m i n g   m e a n s   13  p i n c h  

d e f o r m   t h e   t u b e   1 1 .  



An  e l e c t r i c   m o t o r   23  i s   m o u n t e d   on  t h e   o u t s i d e  

o f   t h e   b a t h   18  c o n n e c t e d   d i r e c t l y   or  t h r o u g h   a  g e a r b o x  

24  to   t h e   r o t a r y   member   1 4 .  

The  pumps   i l l u s t r a t e d   in   F i g u r e s   1  a n d   2  h a v e   a  

s m a l l   a x i a l   c r o s s - s e c t i o n   as   c o m p a r e d   t o   c o n v e n t i o n a l  

p e r i s t a l t i c   pumps   of   e q u i v a l e n t   b o r e   i n   w h i c h   t h e  

d e f o r m a b l e   t u b e   i s   b e n t   a r o u n d   a  m a j o r   a r c   of  a  c i r c l e .  

T h i s   m e a n s   a t   o n c e   t h a t   t h e y   c a n   be  u s e d   in   c o n f i n e d  

s p a c e s   s u c h   f o r   e x a m p l e   as  b o r e   h o l e s   o r   in   u n d e r g r o u n d  

p i p e   l i n e   i n s t a l l a t i o n s   or  in  n e s t s   of   p i p e s .   A 

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

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

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

In  a  p i p e   l i n e   i n s t a l l a t i o n ,   t h e   f l o w   i s  

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

j o i n t s   c o n n e c t i n g   t h e   pump  to   t h e   p i p e   e n d s ,   w h i c h   c a n  

be  p o t e n t i a l   b l o c k i n g   r e g i o n s   due   to   d e p o s i t i o n   o f  

s o l i d s   a t   t h e   b e n d s .   In  any  e v e n t ,   t h e   r e s i s t a n c e   t o  

f l o w   i s   l e s s   b e c a u s e   of  t h e   s t r a i g h t - t h r o u g h  

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

a p p l i c a t i o n   of  p i n c h i n g   f o r c e   to   t h e   p i p e   11  i s   c l o s e   t o  

t h e   a x i s   of   t h e   r o t a r y   member   14 ,   i n s t e a d   of   b e i n g   a t  

o u t e r   r a d i u s   as  in   c o n v e n t i o n a l   p e r i s t a l t i c   p u m p s ,   l e s s  

d r i v i n g   t o r q u e   i s   r e q u i r e d ,   so  t h e   m o t o r   c a n   b e  

c o r r e s p o n d i n g l y   s m a l l e r ,   f o r   a  g i v e n   b a c k   p r e s s u r e   a n d  



t h r o u g h p u t   r e q u i r e m e n t .  

The  l e n g t h   of  t h e   t u b e   11  and  t h e   p i t c h   of  t h e  

h e l i c a l   a r r a n g e m e n t   can   be  so  c h o s e n   t h a t   t h e r e   i s  

a l w a y s   a t   l e a s t   one   p i n c h e d   p a r t   of   t h e   t u b e   1 1  t o  

p r e v e n t   r e t u r n   f l o w .  

P e r i s t a l t i c   pumps   a c c o r d i n g   t o   t h e   i n v e n t i o n   m a y  

be  p r o d u c e d   in  a  w i d e   r a n g e   of   s i z e s   f r o m   v e r y   l a r g e   f o r  

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

m i n i a t u r e .   At  e i t h e r   e x t r e m e ,   c l e a r l y ,   t h e  s a v i n g   i n  

b u l k   a n d   p o w e r   r e q u i r e m e n t s   o f f e r s   c o n s i d e r a b l e  

a d v a n t a g e s   o v e r   c o n v e n t i o n a l   p e r i s t a l t i c   p u m p s .  



1.  A  p e r i s t a l t i c   pump  c o m p r i s i n g   a  s u b s t a n t i a l l y  

r e c t i l i n e a r   p i n c h - d e f o r m a b l e   t u b e   h a v i n g   an  a x i a l  

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

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

d i r e c t i o n   so  as   to   e n g a g e   s a i d   t u b e   and   d e f o r m   i t  

p e r i s t a l t i c a l l y   a t   p o s i t i o n s   s u c c e s s i v e l y   d i s p l a c e d   i n  

o n e   d i r e c t i o n   t h e r e a l o n g .  

2.  A  pump  a c c o r d i n g   to   c l a i m   1,  s a i d   t u b e   d e f o r m i n g  

m e a n s   c o m p r i s i n g   a  r o t a r y   member   h a v i n g   an  a x i s   o f  

r o t a t i o n   s u b s t a n t i a l l y   p a r a l l e l   to   s a i d   a x i a l   d i r e c t i o n .  

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

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

s a i d   r o t a r y   m e m b e r .  

4.  A  pump  a c c o r d i n g   to   c l a i m   3,  s a i d   h e l i c a l l y  

d i s p o s e d   t u b e   e n g a g i n g   m e a n s   c o m p r i s i n g   a  c o n t i n u o u s  

h e l i c a l   t h r e a d   s m o o t h   and  r o u n d e d   so  as   t o   be  a b l e   t o  

e n g a g e   s a i d   t u b e   w i t h   low  f r i c t i o n   to   a v o i d   s u b s t a n t i a l  

w e a r   or  d a m a g e .  

5.  A  pump  a c c o r d i n g   to   c l a i m   3,  s a i d   h e l i c a l l y  

d i s p o s e d   t u b e   e n g a g i n g   m e a n s   c o m p r i s i n g   a  s e r i e s   o f  

r o t a r y   c a m - l i k e   m e m b e r s .  



6.  A  pump  a c c o r d i n g   to  c l a i m   5  c o m p r i s i n g   a  

f l e x i b l e   p r e s s u r e   memoer  d i s p o s e d   b e t w e e n   s a i d   t u b e   a n d  

s a i d   c a m - l i k e   m e m b e r s   and  f l e x i n g   to   d e f o r m   s a i d   t u b e  

u n d e r   t h e   a c t i o n   of  s a i d   c a m - l i k e   m e m b e r s .  

7.  A  pump  a c c o r d i n g   t o  a n y   one  of  c l a i m s   1  to   6 ,  

s a i d   t u b e   and  s a i d   t u b e   d e f o r m i n g   m e a n s   b e i n g   d i s p o s e d  

in  a  l u b r i c a n t   b a t h .  

8.  A  pump  a c c o r d i n g   to   any  one  of  c l a i m s   1  to  7 

c o m p r i s i n g   a  m o t o r   c o n n e c t e d   to   move  s a i d   t u b e   d e f o r m i n g  

m e a n s .  

9.  A  pump  s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d  

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




	bibliography
	description
	claims
	drawings

