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(S)  A  pump  of  the  Pitot  type. 

The  pump comprising  a  rotatably  drivable  pump  housing 
(5)  having  a  concentric,  cylinder-disc-shaped  pump  space  (6) 
in  which  opens  out  an  inlet  duct  (7)  for  introducing  a  fluid  and 
near  the  circumferential  wall  of  which  is  located  the  inlet  port 
of  at  least  one  fixed  Pitot  member  (11)  communicating  with  an 
outlet  duct  (9).  According  to  the  invention  the  Pitot  member 
(11)  is  formed  by  a  non-circular  disc  arranged  in  the  pump 
space  and  having  such  a  shape  that  together  with  the  walls  of 
the  pump  space  it  bounds  at  least  one  semi-sickle-shaped 
pump  chamber  (12)  terminating  in  the  direction  of  rotation  of 
the  pump  housing  in  a  substantially  radial  wall  (14)  having  at 
least  one  outlet  port  (16). 





The  i n v e n t i o n   r e l a t e s   to   a  pump  of   t h e  

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

h a v i n g   a  c o n c e n t r i c ,   c y l i n d e r - d i s c - s h a p e d   pump  s p a c e ,  

in  w h i c h   an  i n l e t   d u c t   f o r   t h e   i n t r o d u c t i o n   of  f l u i d   o p e n s  

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

t h e   o u t l e t   p o r t   o f   a t   l e a s t   one  f i x e d   P i t o t   m e m b e r  

c o m m u n i c a t i n g   w i t h   an  o u t l e t   d u c t .   Such  a  pump  i s   k n o w n  

f rom  D u t c h   P a t e n t   A p p l i c a t i o n   No.  7 4 0 0 9 5 0 ,   l a i d   o p e n   f o r  

p u b l i c   i n s p e c t i o n .   W i t h   t h i s   known  pump  t h e   f l u i d   to  b e  

pumped   i s   d r i v e n   by  t h e   r o t a t i o n   of  t h e   pump  h o u s i n g  

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

w a l l   of   t h e   pump  c h a m b e r .   Nea r   s a i d   w a l l   t h e   f l u i d   m o v e s  

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

The  o u t l e t   p o r t   of   t h e   P i t o t   member   i s   d i r e c t e d   a g a i n s t  

t h e   f l o w   of  t h e   f l u i d ,   h e n c e   a g a i n s t   t h e   r o t a t i o n   of   t h e  

pump  h o u s i n g ,   as  a  r e s u l t   of  w h i c h ,   as  i s   k n o w n ,   t h e  

l i n e a r   v e l o c i t y   of  t h e   f l u i d   b r i n g s   a b o u t   an  i n c r e a s e   i n  

p r e s s u r e   a t   t h e   i n l e t   p o r t ,   t h e   " p r e s s u r e   p o i n t " .  

The  known  pump  has   t h e   d i s a d v a n t a g e   t h a t   w i t h  

t he   l a r g e   a m o u n t   of  m o v i n g   f l u i d   in  t h e   pump  s p a c e   t h e  



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

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

l a m i n a r   f l u i d   f l o w .   As  a  c o n s e q u e n c e ,   w i t h   t h e   d e s i r e d  

r a p i d   r o t a t i o n   of  t h e   pump  h o u s i n g   t h e   f l u i d   in  t h e  

pump  c h a m b e r   e x h i b i t s   a  s t r o n g   t u r b u l e n c e ,   w h i c h   r e s t r i c t s  

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

of   e n e r g y   and  may  be  t h e   c a u s e   of   i r r i t a t i n g   n o i s e .  

The  i n v e n t i o n   h a s   f o r   i t s   o b j e c t   to   o b v i a t e  

t h e   a f o r e s a i d   d i s a d v a n t a g e s   and  p r o v i d e s   to   t h i s   end   a  

pump  of   t h e   t y p e   r e f e r r e d   to   in   t h e   p r e a m b l e ,   s a i d   p u m p  

b e i n g   c h a r a c t e r i z e d   in   t h a t   t h e   P i t o t   member   i s   a  

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

s u c h   a  s h a p e   t h a t   t o g e t h e r   w i t h   t h e   w a l l s   of  t h e   p u m p  

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

pump  h o u s i n g   in   a  s u b s t a n t i a l l y   r a d i a l   w a l l   h a v i n g   a t  

l e a s t   one   o u t l e t   p o r t .  

F u r t h e r   f e a t u r e s   of   t h e   pump  e m b o d y i n g   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   to   a  

d r a w i n g .   The  d r a w i n g   s h o w s   i n  

F i g .   1  a  p l a n   v i e w ,   p a r t l y   b r o k e n   away ,   o f  

a  pump  in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,  

F i g .   2  a  c r o s s - s e c t i o n a l   v i e w   t a k e n   on  t h e  

l i n e   I I - I I   in   F i g .   1,  a n d  

f i g .   3  a  c r o s s - s e c t i o n a l   v i e w   t a k e n   on  t h e  

l i n e   I I I - I I I   in   F i g .   1 .  

In  t h e   d r a w i n g   t h e   d i r e c t i o n   of   t h e   f l u i d   f l o w  

i s   i n d i c a t e d   by  an  a r r o w ,   w h e r e   t h i s   i s   n e c e s s a r y .  
The  j a c k e t   1  of   t h e   pump  2  i s   s t a n d i n g   on  a  

f o o t   3.  I n s i d e   t h e   j a c k e t   1  i s   a c c o m m o d a t e d   a  pump  h o u s i n g  

5  r o t a t a b l y   d r i v a b l e   by  a  m o t o r   ( n o t   shown)   t h r o u g h   a  

d r i v i n g   s h a f t   4  and  h a v i n g   a  c o n c e n t r i c ,   c y l i n d e r - d i s c -  

s h a p e d   pump  s p a c e   6  in   w h i c h   o p e n s   o u t   an  i n l e t   d u c t   7 .  

The  r o t a r y   a x i s   23  of   t h e   d r i v i n g   s h a f t   4  and  t h e   p u m p  

h o u s i n g   5  i s   i n d i c a t e d   by  a  d o t - a n d - d a s h   l i n e .   N e a r   t h e  

c i r c u m f e r e n t i a l   w a l l   of   t h e   pump  s p a c e   6  i s   l o c a t e d   t h e  



o u t l e t   p o r t   16  of  a  f i x e d ,   n o n - r o t a t a b l e   P i t o t   member  11 

c o m m u n i c a t i n g   w i t h   an  o u t l e t   d u c t   9,  s a i d   member   b e i n g  

a  n o n - c i r c u l a r   d i s c   a r r a n g e d   in  t h e   pump  s p a c e   6  a n d  

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

pump  s p a c e   6  i t   b o u n d s   a  s e m i - s i c k l e - s h a p e d   pump  c h a m b e r  

12,  w h i c h   t e r m i n a t e s   in   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  

pump  h o u s i n g   5  in  a  r a d i a l   w a l l   14  in   w h i c h   an  o u t l e t  

p o r t   16  i s   p r o v i d e d .  

As  a  r e s u l t   of  t h i s   c o n s t r u c t i o n   t h e   f l u i d  

in  t h e   pump  c h a m b e r   12  e x h i b i t s   o n l y   a  s l i g h t   t e n d e n c y  

to  t u r b u l e n c e   and  c a v i t a t i o n s   so  t h a t   t h e   p r e s s u r e  

b u i l d - u p   c a u s e d   by  t h e   P i t o t   e f f e c t   n e a r   t h e   o u t l e t   p o r t  
16  may  be  o p t i m a l .  

One  of   t h e   h e a d   w a l l s ,   in   t h e   e m b o d i m e n t  

shown  t h e   l e f t - h a n d   h e a d   w a l l   18,  h a s   a  p l u r a l i t y   o f  

r a d i a l   s l o t s   25.  The  d i s t a n c e   b e t w e e n   s a i d   h e a d   w a l l   18 

and  t h e   P i t o t   member   11  i s   e q u a l   to   a t   t h e   m o s t   h a l f   t h e  

d e p t h   of  t h e   s l o t   25.   I t   i s   t h u s   e n s u r e d   t h a t   t h e   h e a d  

w a l l   18  and  t h e   P i t o t   member   11  can  move  r e l a t i v e   t o  

e a c h   o t h e r   s u b s t a n t i a l l y   w i t h o u t   f r i c t i o n ,   w h i l s t  

n e v e r t h e l e s s   t h e   c e n t r i f u g a l   e f f e c t   of  t h e   s l o t s   25  i s  

n o t   d i s t u r b e d   by  t u r b u l e n c e   of  t h e   f l u i d   p r e s e n t   in  t h e  

f r e e   s p a c e   b e t w e e n   t h e   h e a d   w a l l   18  and  t h e   P i t o t   member  1 1 .  

The  d i s t a n c e   b e t w e e n   t h e   o t h e r   h e a d   w a l l   19  o f  

t h e   pump  s p a c e   and  t h e   P i t o t   member  11  may,   as  i s   s h o w n ,  

be  a d v a n t a g e o u s l y   a t   l e a s t   t w i c e   t h e   d i s t a n c e   b e t w e e n   t h e  

h e a d   w a l l   18  and  t h e   P i t o t   member   11.  As  a  r e s u l t   t h e  

v i s c o u s   l o s s e s   in  t h e   s p a c e   b e t w e e n   t h e   h e a d   w a l l   19  a n d  

t h e   P i t o t   member   11  a r e   l i m i t e d   to  e x t r e m e l y   low  v a l u e s .  

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

shown  in  w h i c h   t h e   P i t o t   member   11  c o m p r i s e s   two  p l a t e s  

21,  22  d i s p o s e d   t r a n s v e r s e l y   w i t h   r e s p e c t   to   t h e   r o t a r y  

a x i s   23  and  s e p a r a t e d   by  a  s u b s t a n t i a l l y   c y l i n d e r - d i s c -  

s h a p e d   c a v i t y   2 0 .  

The  i n l e t   d u c t   7  l e a d i n g   to   t h e   pump  s p a c e  

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



P i t o t   member   1 1 .  

The  w a l l   18  of  t h e   pump  s p a c e   6,  o p p o s i t e   t h e  

o u t l e t   d u c t   7,  h a s   a  c o a x i a l l y   l o c a t e d   d e p r e s s i o n   24,  t h e  

d e p t h   of  w h i c h   i s   a t   l e a s t   e q u a l   to   t h e   d e p t h   of  t h e   s l o t  

25  and  t h e   d i a m e t e r   of   w h i c h   e x c e e d s   t h e   o u t e r   d i a m e t e r  

of   t h e   i n l e t   d u c t   7,  t h e   s l o t s   25  j o i n i n g   s a i d   d e p r e s s e d  

p o r t i o n   24.  In  t h i s   way  a  v e r y   q u i e t   f l u i d   f l o w   i s  

o b t a i n e d .   The  d i s t a n c e   b e t w e e n   t h e   b o t t o m   of  t h e   p r e s s e d  

p o r t i o n   24  and  t h e   e x i t   of   t h e   i n l e t   d u c t  7   i s   e q u a l   t o  

one   q u a r t e r   of  t h e   i n n e r   d i a m e t e r   o f   t h e   i n l e t   d u c t   7 .  

T h i s   f e a t u r e   a l s o   e n s u r e s   a  q u i e t   f l o w   w i t h o u t   t u r b u l e n c e  

and  c a v i t a t i o n s .  

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

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

c r o s s - s e c t i o n a l   a r e a   of   t h e   s l o t s   25  a t   t h e   l o c a t i o n   o f  

t h e i r   j u n c t i o n   w i t h   t h e   d e p r e s s e d   p o r t i o n   24  i s  

s u b s t a n t i a l l y   e q u a l   to   t h e   p r o d u c t   of   t h e   i n n e r  

c i r c u m f e r e n c e   of   t h e   i n l e t   d u c t   7  and  t h e   d i s t a n c e  

b e t w e e n   t h e   b o t t o m   of   t h e   d e p r e s s e d   p o r t i o n   24  and  t h e  

e x i t   of   t h e   i n l e t   d u c t   7 .  

The  o u t l e t   d u c t   9  i s   f o r m e d   by  a  t u b e  

a r r a n g e d   a r o u n d   t h e   i n l e t   d u c t   7  and   d i s p o s e d   c o a x i a l l y  

h e r e w i t h .  

The  s i c k l e - s h a p e d   pump  c h a m b e r   12  i s  

c o m p l e t e l y   o p e n   on  t h e   s i d e   f a c i n g   t h e   h e a d   w a l l   18  o f  

t h e   pump  s p a c e   6.  The  p l a t e   22  h a s   s u b s t a n t i a l l y   t h e  

f o r m   of   a  t r u e   c i r c l e ,   w h e r e a s   t h e   p l a t e   21  has   a  s h a p e  

m a t c h i n g   t h e   s h a p e   of   t h e   c i r c u m f e r e n t i a l   s u r f a c e   of   t h e  

P i t o t   member   11.  I t   i s   t h u s   f u r t h e r   e n s u r e d   t h a t   t h e  

f l u i d   w i l l   be  in   a  q u i e t   f l o w   in  t h e   s p a c e   b e t w e e n   t h e  

P i t o t   member   11  and   t h e   h e a d   w a l l   19  of   t h e   pump  s p a c e   6 .  

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

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

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

s p e c i f i c   m a s s e s .   For   t h i s   p u r p o s e   t h e   pump  1  w i l l   c o m p r i s e  

a  n u m b e r   of   P i t o t   m e m b e r s   c o r r e s p o n d i n g   w i t h   t h e   n u m b e r  



of  f l u i d s   to  be  s e p a r a t e d ,   t h e   i n l e t   p o r t s   of  w h i c h   a r e  

s p a c e d   a p a r t   by  d i f f e r e n t   r a d i a l   d i s t a n c e s   c o r r e s p o n d i n g  

to  t h e   s p e c i f i c   m a s s e s .  

In  t h e   e m b o d i m e n t   shown  t h e   P i t o t   member   11 

c o m p r i s e s   two  s e p a r a t e   P i t o t   e l e m e n t s   27  and  28.  E a c h  

P i t o t   e l e m e n t   27,   28  c o m p r i s e s   a  s e m i - s i c k l e - s h a p e d   p u m p  
c h a m b e r   12,  13  a l s o   b o u n d e d   by  t h e   c i r c u m f e r e n t i a l   w a l l  

8  of  t h e   pump  s p a c e   6  and   a  r a d i a l   w a l l   14,  15  h a v i n g   a n  

o u t l e t   p o r t   16,  17  w h i c h   c o m m u n i c a t e s   t h r o u g h   t h e   c a v i t y  

20  c o m p r i s i n g   two  c o m p a r t m e n t s   27,  28  s e p a r a t e d   by  a  

p a r t i t i o n   34  w i t h   t h e   o u t l e t   d u c t   9  c o m p r i s i n g   two  h o l l o w  

p a r t s   30,  31  a l s o   s e p a r a t e d   by  t h e   p a r t i t i o n   34.  T h e  

h o l l o w   p a r t s   30,  31  a r e   p r o v i d e d   w i t h   o u t l e t   s o c k e t s   3 2 ,  

33,  e a c h   of   t h e m   c o n d u c t i n g   away  one  of  t h e   f l u i d s .   T h e  

p a r t i t i o n   34  may,  as  an  a l t e r n a t i v e ,   be  a r r a n g e d   a t   a n  

a n g u l a r   p o s i t i o n   d i f f e r i n g   f rom  t h a t   s h o w n .  

I t   w i l l   be  o b v i o u s   t h a t   one  s i n g l e   P i t o t  

member   i s   s u f f i c i e n t   f o r   a  pump  n o t   b u i l t   f o r   t h e  

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

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

by  12,  i s   p r o v i d e d .   The  p a r t i t i o n   34  can   be  o m i t t e d .  

The  o u t l e t   d u c t   9  n e e d s   n o t   be  s e p a r a t e d   i n t o   two  p a r t s ,  

w h i l s t   f u r t h e r m o r e   o n l y   one  o u t l e t   s o c k e t   32  or  33  i s  

r e q u i r e d .  

W i t h   t h e   c o n s t r u c t i o n   d e s c r i b e d   a n d  

i l l u s t r a t e d   t h e   P i t o t   member   11  i s   a p p r o p r i a t e   f o r   a  

u n i t a r y   s t r u c t u r e .   In  t h i s   c a s e   i t   may  be  m a n u f a c t u r e d  

by  s p r a y - c a s t i n g .   The  P i t o t   member   11  may  be  made  f r o m  

m e t a l ,   f i b r e - g l a s s ,   a  s y n t h e t i c   r e s i n   or  a  c o m b i n a t i o n  

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

r e s i n s   or  f i b r e - g l a s s   a r e   p r e f e r r e d .   The  o t h e r   p a r t s  

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

be  r e s i s t a n t   to   c h e m i c a l   c o r r o s i o n .  

The  b e a r i n g s   35  of  t h e   d r i v i n g   s h a f t   4  a r e  

of  t h e   t y p e   c a p a b l e   of  w i t h s t a n d i n g   t h e   a x i a l   and  r a d i a l  

l o a d s   p r o d u c e d   a t   h i g h   r o t a t i o n a l   s p e e d s .   The  j a c k e t   1 



s u p p o r t s   t h e   pump  h o u s i n g   5  on  t h e   s i d e   r e m o t e   f r o m  

t h e   d r i v i n g   s h a f t   4  t h r o u g h   s e a l i n g   r o t a r y   b e a r i n g s  

36  and  a  s l e e v e   37,  w h i c h   is   f r e e l y   r o t a t a b l e   a b o u t  

t h e   o u t l e t   d u c t   9.  An  a n n u l a r   s t o p   m e m b e r   38  s e r v e s  

t o   f i x   t h e   pump  h o u s i n g   5  in  t h e   d e s i r e d   a x i a l   p o s i t i o n .  

Wi th   t h i s   c o n s t r u c t i o n   no  f l u i d   w i l l   f l o w   a l o n g   t h e  

s e a l .   The  s e a l   i s   c o v e r e d   by  a  f l u i d   f i l m .   S o i l i n g   a n d  

w e a r   a r e   t h u s   m i n i m i z e d .   I f   d e s i r e d ,   a  n e u t r a l   l u b r i c a n t ,  

a  " b a r r i e r   f l u i d "   may  be  i n t r o d u c e d   t h r o u g h   a  l u b r i c a t i n g  

a p e r t u r e   3 9 .  

I n s t e a d   of  u s i n g   r a d i a l   s l o t s   25  in   t h e  

w a l l   18,  t u b e s   may  be  e m p l o y e d .   H o w e v e r ,   t h e   c o s t   o f  

m a n u f a c t u r e   of   t h e   pump  a r e   t h e n   h i g h e r .  

W i t h   t h e   pump  a c c o r d i n g   t o   t h e   i n v e n t i o n  

c a r e   i s   t a k e n   f o r   t h e   f l u i d   f l o w   to   be  l a m i n a r   as  f a r  

as   p o s s i b l e   a t   a l l   c i r t i c a l   p o i n t s ,   as  i s   d e s c r i b e d  

in   t h e   f o r e g o i n g .   The  c o m p a r a t i v e l y   l a r g e   d i m e n s i o n s  

and  t h e   s h a p e   of   t h e   c a v i t y   20  and  t h e   c o m p a r t m e n t s  

27,  28  a l s o   c o n t r i b u t e   to   a  q u i e t   f l o w   p a t t e r n .   N o t  

shown  i s   an  e m b o d i m e n t   in   w h i c h   t h e   c o m m u n i c a t i o n   b e t w e e n  

t h e   o u t l e t   p o r t s   16,  17  and  t h e   h o l l o w   p a r t s   30,  31  a r e  

e a c h   f o r m e d   by  a  c h a n n e l .  

The  pump  i s   s u i t a b l e   f o r   s u p p l y i n g   l a r g e  

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

can   be  o b t a i n e d   by  p l u n g e r   p u m p s ,   m u l t i - s t a g e   pumps  o r  

a  n u m b e r   o f   c a s c a d e d   p u m p s .  



1.  A  pump  of   t h e   P i t o t   t y p e   c o m p r i s i n g   a  

r o t a t a b l y   d r i v a b l e   pump  h o u s i n g   h a v i n g   a  c o n c e n t r i c ,  

c y l i n d e r - d i s c - s h a p e d   pump  s p a c e   in  w h i c h   o p e n s   o u t   a n  

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

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

of  a t   l e a s t   one  f i x e d   P i t o t   member   c o m m u n i c a t i n g   w i t h   a n  

o u t l e t   d u c t ,   c h a r a c t e r i z e d   in   t h a t   t h e   P i t o t   member   i s  

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

s p a c e   and  h a v i n g   s u c h   a  s h a p e   t h a t   t o g e t h e r   w i t h   t h e  

w a l l s   of  t h e   pump  s p a c e   i t   b o u n d s   a t   l e a s t   one  s e m i -  

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

w a l l   h a v i n g   a t   l e a s t   one  o u t l e t   p o r t .  

2.  A  pump  as  c l a i m e d   in  C l a i m   1  h a v i n g   a  p u m p  

s p a c e ,   one   of  t h e   h e a d   w a l l s   of  w h i c h   has   o n e  

s u b s t a n t i a l l y   r a d i a l   s l o t ,   c h a r a c t e r i z e d   in   t h a t   t h e  

d i s t a n c e   b e t w e e n   s a i d   h e a d   w a l l   and  t h e   P i t o t   member   i s  

a t   t h e   m o s t   e q u a l   to  h a l f   t he   d e p t h   of  s a i d   s l o t .  



3.  A  pump  as  c l a i m e d   in   C l a i m   2,  c h a r a c t e r i z e d  

in  t h a t   t h e   d i s t a n c e   b e t w e e n   t h e   o t h e r   h e a d   w a l l   of   t h e  

pump  s p a c e   and  t h e   P i t o t   member   i s   a t   l e a s t   t w i c e   t h e  

d i s t a n c e   b e t w e e n   t h e   f i r s t - m e n t i o n e d   h e a d   w a l l   of   t h e  

pump  s p a c e   and  t h e   P i t o t   m e m b e r .  

4.  A  pump  as  c l a i m e d   in   a n y o n e   of   t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   in   t h a t   t h e   P i t o t   m e m b e r  

c o m p r i s e s   two  p l a t e s   a r r a n g e d   t r a n s v e r s e l y   of   t h e   r o t a r y  
a x i s   and  s e p a r a t e d   f r o m   one  a n o t h e r   by  a  s u b s t a n t i a l l y  

c y l i n d e r - d i s c - s h a p e d   c a v i t y .  

5.  A  pump  as  c l a i m e d   in   a n y o n e   of   t h e  

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

l e a d i n g   to   t h e   pump  s p a c e   i s   f o r m e d   by  a  t u b e   e x t e n d i n g  

c o a x i a l l y   t h r o u g h   t h e   P i t o t   m e m b e r .  

6.  A  pump  as  c l a i m e d   in   c l a i m   5,  c h a r a c t e r i z e d  

in  t h a t   t h e   w a l l   of  t h e   pump  s p a c e   o p p o s i t e   t h e   o u t l e t  

end   of  t h e   i n l e t   d u c t   h a s   a  c o a x i a l   d e p r e s s e d   p o r t i o n ,  

t h e   d e p t h   of   w h i c h   i s   a t   l e a s t   e q u a l   to   t h e   d e p t h   o f  

t h e   s l o t   and  t h e   d i a m e t e r   of   w h i c h   e x c e e d s   t h e   o u t e r  

d i a m e t e r   of  t h e   i n l e t   d u c t ,   t h e   or   e a c h   s l o t   j o i n i n g  
s a i d   p o r t i o n .  

7.  A  pump  as  c l a i m e d   in   c l a i m   6,  c h a r a c t e r i z e d  

in   t h a t   t h e   d i s t a n c e   b e t w e e n   t h e   b o t t o m   of  t h e   d e p r e s s e d  

p o r t i o n   and  t h e   e x i t   o f   t h e   i n l e t   d u c t   i s   e q u a l   t o  

s u b s t a n t i a l l y   one  q u a r t e r   of   t h e   i n n e r   d i a m e t e r   of   t h e  

i n l e t   d u c t .  

8.  A  pump  as   c l a i m e d   in  c l a i m   6  or   7 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   o v e r a l l   c r o s s - s e c t i o n a l   a r e a  
of   t h e   s l o t s   a t   t h e   l o c a t i o n   of   t h e i r   j u n c t i o n s   w i t h  

t h e   d e p r e s s e d   p o r t i o n   i s   s u b s t a n t i a l l y   e q u a l   to  t h e  

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

t h e   d i s t a n c e   b e t w e e n   t h e   b o t t o m   of   t h e   d e p r e s s e d   p o r t i o n  
and  t h e   e x i t   of  t h e   i n l e t   d u c t .  

9.  A  pump  as  c l a i m e d   in   a n y o n e   of   c l a i m s  

5  to   8,  c h a r a c t e r i z e d   in   t h a t   t h e   o u t l e t   d u c t   i s   f o r m e d  

by  a  t u b e   a r r a n g e d   c o a x i a l l y   a r o u n d   t h e   i n l e t   d u c t .  



10.  A  pump  as  c l a i m e d   in  a n y o n e   of   t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   in  t h a t   t h e   or   e a c h  

s i c k l e - s h a p e d   pump  c h a m b e r   i s   c o m p l e t e l y   o p e n   on  i t s  

s i d e   f a c i n g   t h e   h e a d   w a l l   on  t h e   i n l e t   s i d e   of  t h e  

pump  s p a c e .  

11.  A  pump  as  c l a i m e d   in  c l a i m   9  o r   1 0 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   i n l e t   d u c t   and  t h e   o u t l e t  

d u c t   a r e   i n t e g r a l   w i t h   t h e   P i t o t   m e m b e r .  

12.  A  pump  as  c l a i m e d   in  a n y o n e   of   t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i z e d   by  a t   l e a s t   two  P i t o t  

m e m b e r s ,   t h e   i n l e t   p o r t   of  a t   l e a s t   one  of   w h i c h   i s  

s p a c e d   f r o m   t h e   a x i s   by  a ' r a d i a l   d i s t a n c e   d i f f e r i n g   f r o m  

t h a t   of   t h e   o t h e r .  
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