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Pneumatic  vane  pump  with  body  of  stamped  sheet-metal. 

©  In  a  pneumatic  vane  pump  of  known  type,  the  outer 
casing  is  formed  from  a  cast  support  (1)  and  a  cylindrical 
body  (2)  of  stamped  sheet  metal  which  constitutes  the  cylin- 
drical  seat  for  the  rotor  (6),  with  a  consequent  notable  reduc- 
tion  in  cost  compared  to  the  conventional  solution  with  a  cast 
cylindrical  body. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p n e u m a t i c   v a n e   p u m p  
of  t h e   t y p e   c o m p r i s i n g :  

-  a  r o t o r   c a r r y i n g   t h e   v a n e s   and  r o t a t i n g   in   a  

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

t h e   s e a t   i t s e l f ,  

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

f o r m e d ,  

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

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

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

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

s e r v o b r a k e s .  

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

a  c o v e r   w h i c h   may  a l s o   be  c a s t   or  f o r m e d   f r o m   s h e e t  

m e t a l   of  s u f f i c i e n t   t h i c k n e s s .  

Such  s o l u t i o n s   p r e s e n t   no  p a r t i c u l a r   p r o b l e m s   b u t   a r e  

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

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

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

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

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

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

c o s t s .  

T h i s   o b j e c t   i s   a c h i e v e d   by  t h e   i n v e n t i o n   in   t h a t   t h e  

o u t e r   c a s i n g   of   t h e   pump  i s   c o n s t i t u t e d   by  (a)  a  

c y l i n d e r   of  d r a w n   s h e e t   m e t a l   c l o s e d   a t   one  end  by  a  

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

i t s e l f ,   and  (b)  a  s u p p o r t   f i x e d   to   t h e   m o t o r   a n d  



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

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

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

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

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

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

to   w h i c h   i t   i s   f i x e d .  

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

of   t h e   pump  i s   e l i m i n a t e d   s i n c e   i t   i s   made  by  s t a m p i n g ;  

t h e   c o s t s   of   t h e   pump  and   t h e   c a s t i n g   a r e   t h u s   r e d u c e d  

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

w h i c h   i s   e a s y   t o   c a s t   and   w o r k ,   and  t h e   e q u i p m e n t   n e e d e d  

f o r   m a s s - p r o d u c t i o n   i s   s i m p l i f i e d .  

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

v a n e   pump  o f   t h e   i n v e n t i o n   w i l l   b e c o m e   c l e a r   f r o m   t h e  

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

a p p e n d e d   d r a w i n g s ,   p r o v i d e d   p u r e l y   by  way  o f  

n o n - l i m i t i n g   e x a m p l e ,   in   w h i c h :  

-  F i g u r e   1  i s   a  l o n g i t u d i n a l   s e c t i o n   of   t h e   pump  w i t h  

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

-  F i g u r e   2  i s   a  p a r t i a l l y   s e c t i o n e d   s i d e   v i e w   of  t h e  

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

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

-  F i g u r e   3  i s   a  s e c t i o n   t a k e n   on  t h e   l i n e   I I I - I I I   o f  

F i g u r e   1 ,  

-  F i g u r e  4   i s   a  p a r t i a l l y   s e c t i o n e d   v i e w   of  a  d e t a i l   o f  

F i g u r e   2  on  an  e n l a r g e d   s c a l e ,  



-  F i g u r e   5  i s   an  e n l a r g e d   d e t a i l   of  F i g u r e   1,  a n d  

-  F i g u r e s   6,  7  and  8  show  in  d e t a i l   d i f f e r e n t   t y p e s   o f  

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

i l l u s t r a t e d   in   F i g u r e   1  and  F i g u r e   2 .  

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

pump  i s   c o n s t i t u t e d   by  a  s u p p o r t   1  and  a  c y l i n d e r   2 

h a v i n g   a  b a s e   3.  The  s u p p o r t   1  c a r r i e s   a  s e a t   4  f o r  

r o t a t i o n   of  t h e   s p i n d l e   5  of  t h e   r o t o r   6,  as  w e l l   a s  

o u t l e t   d u c t s   7  and  8  f o r   t h e   a i r   and  l u b r i c a t i n g   o i l .  

The  c y l i n d e r   i s   f i x e d   to   t h e   s u p p o r t   by  s c r e w s   9  and   a  

r u b b e r   r i n g   10  e n s u r e s   s e a l i n g   f r o m   t h e   e x t e r i o r .  

The  v a n e s   11  a r e   h o u s e d   in   g r o o v e s   12  in   t h e   r o t o r   a n d  

s l i d e   a g a i n s t   t h e   i n e r   s u r f a c e   13  of  t h e   c y l i n d e r   2 ,  

a g a i n s t   t h e   f l a n g e   14  of  t h e   s u p p o r t   and  a g a i n s t   t h e  

i n n e r   f a c e   15  of   t h e   b a s e   3.  As  shown  in   F i g u r e   1,  t h e  

a i r   i n l e t   s l o t   16  and  u n i o n   17  a r e   f o r m e d   in   t h e   b a s e   3 .  

F i g u r e   2  i l l u s t r a t e s   a n o t h e r   a r r a n g e m e n t   of  t h e   a i r  

i n l e t   o p e n i n g   and  u n i o n ,   in  w h i c h   t h e   s u p p o r t   1  i n c l u d e s  

an  a i r   i n l e t   d u c t   16a  and  a  s e a t   17a  f o r   an  a i r   i n l e t  

u n i o n   28.  The  u n i o n   28  i n c o r p o r a t e s   a  n o n - r e t u r n   v a l v e  

c o n s t i t u t e d   by  a  s l e e v e   29,  p r e f e r a b l y   of  p l a s t i c s  

m a t e r i a l ,   h a v i n g   an  o u t e r   end  30  f o r   a t t a c h m e n t   of  t h e  

a i r   i n l e t   p i p e s   and  an  i n n e r   p o r t i o n   31  p r o v i d e d   a t   i t s  

end  w i t h   an  a p e r t u r e d   f l a n g e   on  w h i c h   a  r u b b e r   w a s h e r  

32  b e a r s .   The  w a s h e r   32,  u r g e d   by  t h e   p r e s s u r e  
d i f f e r e n c e   e x i s t i n g   b e t w e e n   i t s   two  f a c e s ,   p r e v e n t s   a i r  

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

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

p u m p .  



I t   i s   known  t h a t ,   in   a  v a n e   pump,  when  t h e   n u m b e r   o f  

v a n e s   i s   i n c r e a s e d ,   t h e   c o m p r e s s i o n   or  e x p a n s i o n   r a t i o  

i n c r e a s e s   and   t h e   f l o w   r a t e   a l s o   i n c r e a s e s   s l i g h t l y .  

G o i n g   f r o m   f o u r   t o   f i v e   v a n e s ,   t h e   r a t i o   i n c r e a s e s   b y  

a b o u t   40%  and  t h e   f l o w   r a t e   by  3%. 

I t   i s   p o s s i b l e   to   u s e   t h e s e   c h a r a c t e r i s t i c s   t o  

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

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

t h a n   in   c o n v e n t i o n a l   pumps  in   w h i c h   t h e   w o r k i n g  

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

f l a n g e s   a r e   s t r i c t e r ,   t h e s e   b e i n g   made  by  w o r k i n g   w i t h  

t o o l s   i n s t e a d   of   by  s t a m p i n g .  

F i g u r e   3  s h o w s   j u s t   s u c h   a  r o t o r   w i t h   f i v e   v a n e s .  

F i g u r e   5,  h o w e v e r ,   i l l u s t r a t e s   a  d e v i c e   w h i c h   may  b e  

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

t h e   d e l i v e r y   of   t h e   p u m p .  

The  d r a w i n g   o f   t h e   c y l i n d e r   2  in   f a c t   u s u a l l y   r e q u i r e s   a  

r a d i u s   R  a t   t h e   j u n c t i o n   b e t w e e n   t h e   b a s e   3  and  t h e  

c y l i n d r i c a l   w a l l   2,  t h e   v a l u e   of  w h i c h   m u s t   n o t   f a l l  

b e l o w   a  c e r t a i n   l i m i t ,   g e n e r a l l y   e q u a l   to   t h e   t h i c k n e s s  

o f   t h e   s h e e t   m e t a l .   C l e a r l y ,   t h e   v a n e s   11  m u s t   b e  

r o u n d e d   w i t h   t h e   same  or   a  s l i g h t l y   g r e a t e r   r a d i u s   a t  

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

On  t h e   o p p o s i t e   s i d e ,   h o w e v e r ,   w h e r e   t h e r e   i s   n o  

j u n c t i o n   b e t w e e n   t h e   f l a n g e   14  of   t h e   s u p p o r t   and  t h e  

w a l l   2  of  t h e   c y l i n d e r ,   t h e   v a n e   11  m u s t   h a v e   a  s h a r p  

c o r n e r .  



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

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

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

m o u n t e d   u p s i d e   down  w i t h   t h e   c o r n e r   in   c o r r e s p o n d e n c e  

w i t h   t h e   j u n c t i o n .   In  s u c h   a  c a s e ,   a  p a s s a g e   f o r   t h e  

a i r   in  c o r r e s p o n d e n c e   w i t h   t h e   f l a n g e   14  of  t h e   s u p p o r t  

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

l o s s   in   v o l u m e t r i c   e f f i c i e n c y .  

Th i s   d i s a d v a n t a g e   can   be  a v o i d e d   by  r e d u c i n g   t h e   r a d i u s  

R  t h r o u g h   a  c o i n i n g   or  p a r t i a l   b l a n k i n g   o p e r a t i o n   on  t h e  

b a s e   3,  o b t a i n i n g   a  f o r m   of  t h e   t y p e   i l l u s t r a t e d   i n  

F i g u r e   5.  Wi th   t h i s   o p e r a t i o n ,   w h i c h   can   b e  

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

t h e   r a d i u s   R  may  e v e n   be  c o m p l e t e l y   e l i m i n a t e d .   In  s o m e  

c a s e s ,   a  s m a l l   gap   18  may  r e m a i n   b e t w e e n   t h e   w a l l s   o f  

t h e   c y l i n d e r   2  and  t h e   b a s e   3  w h i c h   i s   so  s m a l l ,  

h o w e v e r ,   of   t h e   o r d e r   of  a  t e n t h   of  a  m i l l i m e t r e ,   as  n o t  

to   a f f e c t   t h e   o p e r a t i o n   of  t h e   pump.  T h i s   gap  has   b e e n  

shown  a r t i f i c i a l l y   l a r g e   f o r   g r e a t e r   c l a r i t y   in   F i g u r e  

5 .  

A g a i n ,   in   o r d e r   to   r e d u c e   t h e   c o s t s   of  t h e   pump,  t h e  

r o t o r   6  may  be  c o n s t r u c t e d   f rom  p l a s t i c s   m a t e r i a l   w i t h   a  

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

t h e   s p i n d l e   5  d u r i n g   m o u l d i n g .   T h u s ,   t h e   w o r k i n g   of  t h e  

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

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

The  f i x i n g   of  t h e   c y l i n d e r   2  o n t o   t h e   s u p p o r t   1  may  b e  

e f f e c t e d   in   t h e   c o n v e n t i o n a l   m a n n e r   shown  in   F i g u r e s   1 

and  3,  t h a t   i s ,   by  c l a m p i n g   t h e   f l a n g e   19  of  t h e  

c y l i n d e r   2  to   t h e   s u p p o r t   1  by  s c r e w s   9  or  o t h e r   s i m p l e r  

m e a n s .  



F i g u r e   6  shows   a  p a r t i c u l a r   f i x i n g   s o l u t i o n   w h e r e i n   t h e  

s u p p o r t   1  h a s   a  g r o o v e   20  f o r   t h e   i n s e r t i o n   of  t h e  

c y l i n d e r   2  w h i c h   has   a  s m a l l   f l a n g e   21  t o   w h i c h   t h e  

o u t e r   e d g e   22  of  t h e   g r o o v e   20  i s   r i v e t t e d .   T h e  

s e a l i n g   r i n g   23  e n s u r e s   s e a l i n g   b e t w e e n   t h e   c y l i n d e r   2 

and   t h e   s u p p o r t   1 .  

F i g u r e   7  s h o w s   a  d i f f e r e n t   f i x i n g   s o l u t i o n :   t h e   s u p p o r t  
1  h a s   two  g r o o v e s   24  and  25  and  a  f l a n g e   26.   A  r u b b e r  

r i n g   i s   h o u s e d   in   t h e   g r o o v e   24  t o   e f f e c t   s e a l i n g  

b e t w e e n   t h e   c y l i n d e r   2  and  t h e   s u p p o r t   1.  The  s h e e t  

m e t a l   c y l i n d e r   1  i s   b r o u g h t   i n t o   c o n t a c t   w i t h   t h e   f l a n g e  

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

c y l i n d r i c a l   w a l l   a r e   p r e s s e d   i n t o   t h e   g r o o v e   25  t o  

e n s u r e   t h e   c o n n e c t i o n .  

F i g u r e  8   s h o w s   a  v a r i a n t   of  t h e   s o l u t i o n   of  F i g u r e   7 ,  

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

g r o o v e   27  i n s t e a d   of  b e i n g   p r e s s e d .  

N a t u r a l l y ,   t h e   c o n s t r u c t i o n a l   d e t a i l s   of  t h e   d e v i c e   m a y  
be  v a r i e d   f r o m   t h o s e   d e s c r i b e d   and  i l l u s t r a t e d   by  way  o f  

n o n - l i m i t i n g   e x a m p l e ,   in   o r d e r   t o   i m p r o v e   i t s   o p e r a t i o n  

and   make  i t   e v e n   c h e a p e r ,   w i t h o u t   t h e r e b y   d e p a r t i n g   f r o m  

t h e   s c o p e   o f   t h e   p r e s e n t   i n v e n t i o n .  



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

-  a  r o t o r   (6)  c a r r y i n g   t h e   v a n e s   (11)  and  r o t a t i n g   in   a  

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

t h e   s e a t   i t s e l f ,  

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

f o r m e d ,  

-  i n l e t   and   o u t l e t   o p e n i n g s   and  u n i o n s   (7 ,   8,  16,  1 7 ;  

16a ,   17a)   f o r   t h e   a i r ,  

c h a r a c t e r i s e d   in   t h a t   t h e   o u t e r   c a s i n g   i s   c o n s t i t u t e d   b y  

(a)  a  c y l i n d e r   (2)  of  d r a w n   s h e e t   m e t a l   c l o s e d   a t   o n e  

end  by  a  b a s e   (3)  f o r m e d   d i r e c t l y   by  t h e   d r a w i n g s   of  t h e  

c y l i n d e r   i t s e l f ,   and  (b)  a  s u p p o r t   (1)  f i x e d   to   t h e  

m o t o r   and  c a r r y i n g   t h e   s e a t   (4)  f o r   r o t a t i o n   of  t h e  

s p i n d l e   (5)  of  t h e   r o t o r   ( 6 ) ,   a  m a i n   f l a n g e   (14)   w h i c h  

c l o s e s   t h e   c y l i n d e r   (2)  and  a g a i n s t   w h i c h   an  end  f a c e   o f  

t h e   r o t o r   (6)  s l i d e s ,   t h e   o u t l e t   d u c t s   and   o p e n i n g s   ( 7 ,  

8)  f o r   t h e   a i r   and  t h e   l u b r i c a t i n g   o i l   f o r   t h e   pump,   a n d  

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

c y l i n d e r   (2)  b e a r s   and  to   w h i c h   i t   i s   f i x e d .  

2.  P n e u m a t i c   v a n e   pump  a c c o r d i n g   to   C l a i m   1 ,  

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

(16 ,   17)  a r e   l o c a t e d   in   c o r r e s p o n d e n c e   w i t h   t h e   b a s e  

( 3 ) .  

3.  P n e u m a t i c   v a n e   pump  a c c o r d i n g   to   C l a i m   1 ,  

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

( 1 6 a ,   17a)   a r e   l o c a t e d   in  c o r r e s p o n d e n c e   w i t h   t h e  

s u p p o r t   ( 1 ) .  

4.  P n e u m a t i c   v a n e   pump  a c c o r d i n g   to   C l a i m   3 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   a i r   i n l e t   u n i o n   ( 1 7 a )   i s  

c o n s t i t u t e d   by  an  e l e m e n t   (28)  f o r m e d   in   t h e   c a s t i n g   o f  



t h e   s u p p o r t   (1)  and  i n c o r p o r a t i n g   t h e   n o n - r e t u r n   v a l v e  

(31 ,   32)  of  t h e   p u m p .  

5.  P n e u m a t i c   v a n e   pump  a c c o r d i n g   to   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 s e d   in  t h a t   t h e   b a s e   (3)  o f  

t h e   s h e e t   m e t a l   c y l i n d e r   (2)  i s   p r e s s e d   down  t o w a r d s   t h e  

i n t e r i o r   of   t h e   c y l i n d e r   so  as  to   e l i m i n a t e   e n t i r e l y   o r  

r e d u c e   to   s e v e r a l   t e n t h s   of  a  m i l l i m e t r e   t h e   r a d i u s   ( R )  

a t   t h e   j u n c t i o n   b e t w e e n   t h e   b a s e   (3)  and  t h e   c y l i n d r i c a l  

w a l l   ( 2 ) ,   t h e   p r e s s i n g   down  b e i n g   e f f e c t e d   by  a  c o i n i n g  

or   p a r t i a l   b l a n k i n g   o p e r a t i o n .  

6.  Vane  pump  a c c o r d i n g   to   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 s e d   in  t h a t   t h e   n u m b e r   of  v a n e s   ( 1 1 )  

i s   g r e a t e r   t h a n   f o u r ,   so  as  to   i n c r e a s e   t h e   e x p a n s i o n   o r  

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

t h e   l a r g e r   w o r k i n g   t o l e r a n c e s   due  to   t h e   m a k i n g   of  t h e  

c y l i n d r i c a l   s e a t   by  s t a m p i n g .  

7.  P n e u m a t i c   v a n e   pump  a c c o r d i n g   to   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 s e d   in   t h a t   t h e   c y l i n d e r   ( 2 )  

i s   f i x e d   t o   t h e   s u p p o r t   (1)  by  a  f l a n g e   (19)   on  t h e  

c y l i n d e r   i t s e l f   and   by  c o n n e c t i n g   means   c o n s t i t u t e d   b y  

s c r e w s   ( 9 ) ,   b o l t s   or   r i v e t s .  

8.  P n e u m a t i c   v a n e   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   6,  c h a r a c t e r i s e d   in   t h a t   t h e   c y l i n d e r   (2)  i s   f i x e d   t o  

t h e   s u p p o r t   (1)  by  r i v e t t i n g   t h e   o u t e r   e d g e   (22)  of   a  

c i r c u m f e r e n t i a l   g r o o v e   (20)  f o r m e d   on  t h e   f l a n g e   ( 1 4 )  

f o r   s l i d i n g   of   t h e   r o t o r   (6)  a g a i n s t   a  f l a n g e   ( 2 1 )  

p r o v i d e d   on  t h e   c y l i n d e r   (2)  i t s e l f .  

9.  P n e u m a t i c   v a n e   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   6,  c h a r a c t e r i s e d   in  t h a t   t h e   s u p p o r t   has   two  g r o o v e s  



(24,   25)  one  of  w h i c h   h o u s e s   a  s e a l i n g   r i n g   and  i n t o   t h e  

o t h e r   of  w h i c h   t h e   w a l l   of  t h e   c y l i n d e r   (2)  i s   p r e s s e d  

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

p o r t i o n s   t h e r e o f ,   to   e n s u r e   t h e   c o n n e c t i o n   of  t h e  

c y l i n d e r   (2)  to   t h e   s u p p o r t   ( 1 ) .  

10.  P n e u m a t i c   v a n e   pump  a c c o r d i n g   to   C l a i m   9,  in   w h i c h  

t h e   w a l l   of   t h e   c y l i n d e r   (2)  i s   c u t   a t   s e v e r a l   p l a c e s  

and  f o r c e d   i n t o   t h e   f i x i n g   g r o o v e   (27)   i n s t e a d   of  b e i n g  

p r e s s e d .  
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