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@  Liquid  pump. 

(st)  Liquid  pump  provided  with  an  elastic  organ  consisting  of 
one  of  more  blocks  of  elastic  material  with  an  alveolar 
structure  and  of  a  hydraulic  plunger. 
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L i q u i d   pump  provided  with  an  elastic  organ  consisting  of 
one  of  more  blocks  of  elastic  material  with  an  alveolar 
structure  and  of  a  hydraulic  plunger. 





The  i n v e n t i o n   c o n c e r n s   a  p r e f e r a b l y   hand   o p e r a t e d  

l i q u i d   p u m p .  

Known  l i q u i d   pumps  f u n c t i o n   b a s e d   on  t h e   c r e a t i o n  

and  p r e s e r v a t i o n   of  an  o s c i l l a t i n g   m o t i o n   in   t h e  

l i q u i d   in  t h e   t u b i n g   c o n n e c t i n g   t h e   i n i t i a l   l o c a -  

t i o n   of  t h e   l i q u i d   w i t h   t h e   p o i n t   w h e r e   s a i d   l i q -  

u i d   m u s t   be  t r a n s f e r r e d .  

T h e s e   pumps  p r o v i d e   f o r   an  e l a s t i c   o r g a n   c o n s i s t -  

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

m a t e r i a l ,   r u b b e r   and  i n d i a   r u b b e r ,   or  of  s p r i n g  

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

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

and  l i m i t a t i o n s .   The  e l a s t i c   m a t e r i a l   t u b i n g   l i m -  

i t s   t h e   h i g h   p r e s s u r e   l e v e l s ,   and  so  t h e   c a p a c i t y  

and  maximum  l i f t   p o s s i b l e   a t   l e v e l s   c o m p a t i b l e   w i t h  

t h e   m e c h a n i c a l   r e s i s t a n c e   of  t h e   e l a s t i c   m a t e r i a l s  

u s e d .   The  s p r i n g   p o w e r e d   p i s t o n s   can  o p e r a t e   f o r  

l i m i t e d   p e r i o d s   o n l y   due  to   t h e   wear   and  t e a r   o n  

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

r e q u i r e   f r e q u e n t   m a i n t e n a n c e   to   r e n e w   t h e   a i r   p r e s -  

s u r e .  



C u r r e n t l y   some  of   t h e s e   pumps  p r o v i d e   on  t h e   t o p  

fo r   t he   p r e s e n c e   of  a  p i s t o n   of  v a r i o u s   t y p e s   a n d  

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

d i r e c t l y   or  i n d i r e c t l y   by  t h e   movemen t   of  t h e   p i s -  

ton  i t s e l f .  

A l l   of  t h e   a b o v e   c i t e d   l i m i t a t i o n s   and  n e g a t i v e  

e f f e c t s   a r e   c o m p l e t e l y   o v e r c o m e   in  t h e   pump  a c c o r -  

d i n g   to   t h e   i n v e n t i o n ,   c h a r a c t e r i z e d   by  t h e   p r e s -  

ence   of  an  e l a s t i c   o r g a n   c o n s i s t i n g   of  one  or  m o r e  

b l o c k s   of  e l a s t i c   m a t e r i a l   w i t h   an  a l v e o l a r   s t r u c -  

t u r e   and  of  a  h y d r a u l i c   p l u n g e r ,   w i t h  l a r g e   s i z e  

d o u b l e   l i p p e d   g a s k e t s   w h i c h   can  be  u s e d   t w i c e   s i n c e  

t h e y   can   be  t u r n e d   o v e r   o n c e   one  p a r t   has   b e e n   w o r n  

where   s a i d   p l u n g e r   i s   in   t u r n   m o v e a b l e   on  r e - u s a b l e  

r o t a t i n g   s l i d i n g   g u i d e s   and  on  one  or  more   r e - u s a b l e  

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

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

ed  by  a  r e - u s a b l e   c e n t e r i n g   b u s h i n g .  

The  i n v e n t i o n   i s   shown  i n   a  p r e f e r r e d   e x e m p l i f y i n g  

and  n o n - l i m i t i n g   e m b o d i m e n t   in   t h e  a t t a c h e d   d r a w -  

i n g s ,   in   f i g u r e s   1,  2,  3,  4,  5 ,  6 .  

F i g u r e   I  shows  a  l a t e r a l   c r o s s  s e c t i o n  o f  a m a n u a -  

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

of  s e v e r a l   b a l l s .  

F i g u r e s   2 ,  h 3 ;   and  4  show  c r o s s   s e c t i o n s   of  s o m e  



v a r i a n t s   of  t h e   e l a s t i c   o r g a n .  

F i g u r e   5  shows   t h e   s e c t i o n   of  t h e   h y d r a u l i c   p l u n -  

g e r   in   d e t a i l .  

F i g u r e   6  shows  t h e   d e s i g n   f o r   t h e   b u s h i n g   w i t h   a  

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

In  d e t a i l ,   t h e   f i g u r e s   show  c o n t a i n e r   A  e q u i p p e d  

w i t h   t h r e a d e d   t o p   C,  r e s p e c t i v e l y   p r o v i d e d   w i t h  

c o n n e c t i o n   t u b i n g s   B  a n d   D;  on  t h e   i n s i d e   of  c o n -  

t a i n e r   A  t h e r e   a r e   f o u r   b a l l s   G  of   a l v e o l a r   e l a s -  

t i c   m a t e r i a l ,   such   p o l y e t h y l e n e   w i t h   a  c e l l u l a r  

s t r u c t u r e ,   or  n e o p r e n e   w i t h   a  c e l l u l a r   s t r u c t u r e   o r  

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

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

the   l i k e ,   E  and  F,  p r e v e n t   t h e   s p h e r e s   f rom  o b -  

s t r u c t i n g   t u b i n g s   B  a n d   D,  a  c h e c k   v a l v e   L  b e i n g  

a p p l i e d   to  t u b i n g   B  and  t u b i n g   T  b e i n g   a p p l i e d   t o  

t u b i n g   D  to   c o n n e c t   to   t h e   body   of   t h e   pump  Q,  e q u i -  

pped   w i t h   l a r g e   s i z e   d o u b l e - l i p p e d   g a s k e t   O,  w i t h  

h y d r a u l i c   p l u n g e r   N  a t   t h e   o u t l e t   P  w i t h   one  o r  

more   s m a l l   w a s h i n g   o p e n i n g s   X  in   i t s   b o t t o m ,   t h e  

m a n u a l   o p e r a t i o n   l e v e r   M,  t h e   p a n s   R  to   p o s i t i o n  

and  h o l d   the   r immed  g a s k e t   g a s k e t   O,  t he   t h r e e ,  

f o u r   or  more  c i r c u l a r   or  p o l y g o n a l   c y l i n d r i c a l  

g u i d e s   S  r o t a t i n g   to  a l l o w   any  a d j u s t m e n t ,   to   p r e -  

v e n t   wea r   and  t e a r ,   a r o u n d   t h e   b o l t s   U  w i t h   t h r e a d -  

ed  e n d s   p r o t r u d i n g   f rom  t h e   body  of   t h e   pump  w h e r e  



t h e   t i g h t e n i n g   n u t s   V  a r e   s c r e w e d   on ,   t h e   two  o r  

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

p l u n g e r   N  and  s u p p o r t e d   by  g u i d e s   S,  r o t a t i n g   a -  

r o u n d   t h e   p l u n g e r   to  a l l o w   any  a d j u s t m e n t   to  p r e -  

v e n t   wea r   and  t e a r ,   and  t h e   b u s h i n g   w i t h   g u i d i n g  

and  c e n t e r i n g   r e c t a n g u l a r   o p e n i n g   W  of  t h e   c o n n e c -  

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

so  may  be  f i x e d   in   v a r i o u s   p o s i t i o n s   so  as  to   e x -  

p o s e   p a r t s   n o t   y e t   worn   to   t h e   s l i d i n g   a c t i o n .  

The  i n v e n t i o n   f u n c t i o n s   as  f o l l o w s :   when  c o n t a i n e r  

A  i s   i m m e r s e d   in   t h e " l i q u i d   t o   be  pumped   and  w h e n  

t h e   body   of  t h e   pump  Q,  t u b i n g   T  and  c o n t a i n e r   A 

a r e   a l l   f i l l e d   w i t h   l i q u i d ,   o p e r a t i o n   of  t h e   h y -  

d r a u l i c   p l u n g e r   N  by  m e a n s   of   l e v e r   M  s e n d s   p r e s -  

s u r i z e d   l i q u i d   t h r o u g h   t u b i n g   T  i n t o   c o n t a i n e r   A;  

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

w h i c h ,   t h a n k s   to   b e i n g   made  of  e l a s t i c   m a t e r i a l  

w i t h   an  a l v e o l a r   s t r u c t u r e ,   t h a t   i s   w i t h   i n t e r n a l  

c a v i t i e s ,   can   be  d i s t o r t e d   t o   e f f e c t   an  o v e r a l l  

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

t i c   p o t e n t i a l   e n e r g y ,   w h e r e   t h e   v a r i a t i o n   in  v o l -  

ume  of  t h e   b a l l s   i s   r e l a t e d   to   t h e   p r e s s u r e   o f  

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

ic   m a t e r i a l   u s e d   in   c o n s t r u c t i o n ,   t o   t h e   r a t i o   b e -  

t w e e n   t h e   empty   and  f i l l e d   s p a c e s   i n   t h e   a l v e o l a r  

s t r u c t u r e   and  to   t h e   i n i t i a l   v o l u m e   of   s a i d   b a l l s .  

Once  t h e   c o m p r e s s i o n   p h a s e   i s   c o m p l e t e ,   t h e   p l u n g e r  



i s   r a i s e d   to   r e l e a s e   g a s k e t   O,  t h e   c o m p r e s s e d  

b a l l s   e x p a n d   to   e x p e l   a  v o l u m e   of  w a t e r   f rom  t h e  

c o n t a i n e r   e q u a l   to  t h a t   p u t   in  p r e v i o u s l y ,   and  t h a t  

i s   e q u a l   t o   t h e   v a r i a t i o n   in   v o l u m e   of  t h e   c o m -  

p r e s s e d   b a l l s ,   and  s e n d s   s a i d   v o l u e m   in   t u b i n g   T 

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

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

The  l i q u i d   r u n n i n g   t h r o u g h   t h e   t u b i n g   T  c o n t i n u e s  

i t s   m o t i o n   f o r   a  t i m e ,   a s p i r a t i n g   a  c e r t a i n   q u a n -  

t i t y   of  l i q u i d   f rom  t h e   c h e c k   v a l v e   L  and  e x p e l l i n g  

an  e q u a l   q u a n t i t y   of  l i q u i d   f rom  t h e   o p e n i n g   P ,  

t h r o u g h   t h e   o p e n i n g   l e f t   a b o v e   t he   g a s k e t   0  of  t h e  

h y d r a u l i c   p l u n g e r   N  once   i t   i s   r a i s e d .  

When  t h e   k i n e t i c   e n e r g y   of  t h e   l i q u i d   i s   e x h a u s t e d  

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

c o m p r e s s i o n ,   e x p a n s i o n   and  p u m p i n g   c y c l e   i s   r e p e a t -  

ed ,   and  so  on;  t h e   s m a l l   a m o u n t   of  l i q u i d   w h i c h  

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

l i g i b l e   in   t e r m s   of  t h e   p u m p ' s   o p e r a t i o n  a n d   s e r v e s  

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

of  t he   p l u n g e r ,   p r e v e n t i n g   t h e   d e p o s i t   of  any  s a n d  

or  o t h e r   i m p u r i t i e s   p r e s e n t   in  t he   l i q u i d .  

In  a  v a r i a t i o n   due  to   s h a p e   and  s i z e   c o n s i d e r a t i o n s ,  

t h e   mass   of  e l a s t i c   a l v e o l a r   m a t e r i a l   may  be  c o n -  

c e n t r a t e d   in   a  d i f f e r e n t   number   of  b a l l s   r a t h e r  

t h a n   4,  f o r   i n s t a n c e   in  one  b a l l   o n l y   as  in   f i g .  



2,  or  in  b a l l s   s h a p e d   d i f f e r e n t l y   ( l e n g t h e n e d   o r  

n o n - s p h e r i c a l )   as  in  f i g  .   3,  or  s h a p e d   as  h o l l o w  

c y l i n d e r s   w i t h   t he   c o n t a i n e r   f o l d e d   as  in  f i g .   4 ,  

i d e n t i c a l   in   f u n c t i o n ,   or  i n   s e v e r a l   b o d i e s   o f  

any  s h a p e .  

The  b l o c k s   of  e l a s t i c   m a t e r i a l   w i t h   an  a l v e o l a r  

s t r u c t u r e   may  be  e n c l o s e d   in   c o v e r i n g s   of  n o n -  

a l v e o l a r   e l a s t i c   m a t e r i a l ,   of  t h e   same  c h e m i c a l  

n a t u r e   or  n o t ,   b o t h   to   p r o t e c t   t h e   p r i n c i p l e   e l a s -  

t i c   m a t e r i a l   f rom  any  c h e m i c a l   a t t a c k   of  t h e   l i q -  

u i d   and  to   p r e v e n t   t h e   d a n g e r   t h a t   o v e r   t i m e   t h e  

l i q u i d   p e n e t r a t e   in  t he   c a v i t i e s   of  t h e   e l a s t i c  

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

I t   i s   e v i d e n t   f u r t h e r m o r e   t h a t   the   w e a r   and  t e a r  

of  t h e   p l u n g e r   N  and  t h e   l i p   of  g a s k e t   0  t a k e s  

away  f rom  t h e   f l e x i b i l i t y   and  u s a b l e   l e n g t h   of   t h e  

l a r g e   l i p   of   t h e   g a s k e t   O;  when  t h e   l i p   b e c o m e s  

t o o   w o r n   t h e   g a s k e t   0  may  be  m o u n t e d   in   s u c h  a   w a y  

as  t o   o p e r a t e   on  t h e   o t h e r   n o t   y e t   w o r n   l i p .   When  

i t   b e c o m e s   e x c e s s i v e ,   w e a r   and  t e a r   o f   t he   t h r e e ,  

f o u r   or   more   g u i d e s   S  may  be  o b v i a t e d   by  r o t a t i n g  

tyem  to   a n o t h e r   p o s i t i o n   a r o u n d   t h e   p i n s   U  of   s a i d  

g u i d e s ,   so  t h a t   a  new,  u n c o n s u m e d   p a r t   i s   p r e s e n t e d  

to  t h e   p l u n g e r ;   T h i s   r o t a t i o n   may  be  e f f e c t e d   s e v -  

e r a l   t i m e s   b e f o r e   t h e   g u i d e s   5  need   to   be  r e p l a c e d ,  

and  i s   p e r f o r m e d   by  l o o s e n i n g   t h e   n u t s   V  w h i c h ,  
t 

o n c e   t h e   g u i d e s   a r e   r o t a t e d ,   a r e   t h e n   t i g h t e n e d   t o  



h o l d   t he   g u i d e s   in  t h e   new  p o s i t i o n ,   by  means   o f  

a  s m a l l   e l a s t i c   d e f o r m a t i o n   in  t h e   body  of  t h e  

pump  Q. 

I t   i s   a l s o   e v i d e n t   t h a t   t h e   wea r   and  t e a r   of  t h e  

p l u n g e r   and  t h e   g u i d e s   i s   k e p t   to   a  minimum  by  t h e  

p r e s e n c e   of  one  or  more   g u i d i n g   and  c e n t e r i n g   r i n g s  

Z  c o a x i a l   w i t h   t h e   p i s t o n   w i t h   t h e   f u n c t i o n   of  a l -  

ways   k e e p i n g   t h e   p i s t o n   o r i e n t e d   in   t he   a x i a l   d i r -  

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

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

c o n n e c t i n g   r o d   to   p r e v e n t   any  l a t e r a l   o s c i l l a t i o n  

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

good   a x i a l   o r i e n t a t i o n ;   when  r i n g s   Z  show  t o o   m u c h  

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

r o t a t e d   to   a n o t h e r   p o s i t i o n .  

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

5,  t h e y  a r e   r o t a t e d   by  l o o s e n i n g   and  t h e n   r e - t i g h t -  

e n i n g   them  as  n e c e s s a r y .  

When  t he   b u s h i n g   W  shows   t o o   much  wear   and  t e a r ,  

t h i s   i s   o b v i a t e d   by  m o u n t i n g   i t   in  a n o t h e r   p o s i t i o n  

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

t h e   s l i d i n g .  

A  m a r k e d   a d v a n t a g e   of  t h e   i n v e n t i o n   is   t he   f a c t   t h a t  

t h e   o v e r a l l   e l a s t i c   p r o p e r t y   may  be  o b t a i n e d   e x a c t l y  

as  d e s i r e d   by  s e l e c t i n g   t h e   i n i t i a l   v o l u m e   of   t h e  



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

f i l l e d   s p a c e s ,   and  a  more   or  l e s s   e l a s t i c   b a s e   m a t -  

e r i a l .  

O t h e r   a d v a n t a g e s   a r e   t h e   l a c k   of  p o i n t s   in  r e l a -  

t i v e   m o t i o n   and  t h e   f a c t   t h a t   t h e   b a l l s   c a n n o t   b e  

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

t h e   e x c e s s i v e   p r e s s u r e   has   c r u s h e d   t h e   h o l l o w   s p a c e s ,  

t h e   b a l l s   a r e   in   e f f e c t   made  of   c o m p a c t ,   n o n - d e -  

f o r m a b l e   m a t e r i a l   w h i c h   can  b e a r   any  p r e s s u r e   h y d r o -  

s t a t i c a l l y .   In  t h i s   way,   t h e   m a c h i n e   h a s   a  l o n g  

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

t h e   w e a r a b l e   p a r t s   a r e   r e - u s a b l e   s e v e r a l   t i m e s .  

M o r e o v e r ,   t h e   e l a s t i c   o r g a n   may  be  c o n s t r u c t e d   w i t h  

a  minimum  t r a n s v e r s e   b u l k ,   a t   t he   l e a s t   no  g r e a t e r  

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

o r g a n s   and  so  s e v e r a l   i n d e p e n d e n t   pumps  even   i n  

w e l l s   of  s m a l l   d i a m e t e r .  

Of  c o u r s e ,   w h i l e   t h e   p r i n c i p l e   of  t h e   i n v e n t i o n   r e  

m a i n s   t h e   s a m e ;   t h e   f o r m s   of   r e a l i z a t i o n   and  t h e  

p a r t i c u l a r s   of   c o n s t r u c t i o n   may  be  w i d e l y   v a r i e d  

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

b e y o n d   t h e   b o u n d s   of  t h e   i n v e n t i o n .  



1.  L i q u i d   pump  e q u i p p e d   w i t h   an  e l a s t i c   o r g a n   c o n -  

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

made  of  a l v e o l a r   e l a s t i c   m a t e r i a l   l i k e   c e l l u l a r  

s t r u c t u r e   p o l y u r e t h a n e   or  n e o p r e n e ,   or   t h e   l i k e ,  

e n c l o s e d   in   e l a s t i c ,   n o n - a l v e o l a r   c o v e r i n g s   f o r  

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

2.  L i q u i d   pump  as  c l a i m e d   in   c l a i m   1  c h a r a c t e r i z e d  

by  t h e   e l a s t i c   o r g a n   c o n s i s t i n g   of  c o n t a i n e r   A  e -  

q u i p p e d   w i t h   t h r e a d e d   t o p   C,  r e s p e c t i v e l y   p r o v i d e d  

w i t h   c o n n e c t i o n   t u b i n g s   B  a n d   D;  on  t h e   i n s i d e   o f  

c o n t a i n e r   A  t h e r e   a r e   s e v e r a l   b a l l s   G  of  a l v e o l a r  

e l a s t i c   m a t e r i a l ;   t h e   s m a l l   b a r s   of  t h e   l i k e ,   E 

and  F,  p r e v e n t   t h e   s p h e r e s   f rom  o b s t r u c t i n g   t u b -  

i n g s   Band  D,  a  c h e c k   v a l v e   L  b e i n g   a p p l i e d   t o   t u b -  

ing   B  and  t u b i n g   T  b e i n g   a p p l i e d   to   t u b i n g   D  t o  

c o n n e c t   to   t h e   body   of  t h e   pump  Q,  e q u i p p e d   w i t h  

g a s k e t   O,  w i t h   o u t l e t   P,  h y d r a u l i c   p l u n g e r   N ,  a n d  t h e  

m a n u a l   o p e r a t i o n   l e v e r   M;  c o n t a i n e r   A  i s   i m m e r s e d  

in   t h e   l i q u i d   to   be  pumped  and  when  t h e   b o d y   of  t h e  

pump  Q,  t u b i n g   T  and  c o n t a i n e r   A  a r e   a l l   f i l l e d  

w i t h   l i q u i d ,   o p e r a t i o n   of  t h e   h y d r a u l i c   p l u n g e r   N 

by  means   of  l e v e r   M  s e n d s   p r e s s u r i z e d   l i q u i d   t h r o u g h  

t u b i n g   T  i n t o   c o n t a i n e r   A;  t h i s   l i q u i d   u n d e r   p r e s -  

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

made  of  e l a s t i c   m a t e r i a l   w i t h   an  a l v e o l a r   s t r u c -  

t u r e ,   t h a t   i s   w i t h   i n t e r n a l   c a v i t i e s ,   can   be  d i s -  



t o r t e d   to   e f f e c t   an  o v e r a l l   r e d u c t i o n   in   v o l u m e  

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

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

g e r   i s   r a i s e d   to  r e l e a s e   g a s k e t   O,  t h e   c o m p r e s s e d  

b a l l s   e x p a n d   to   e x p e l   a  v o l u m e   of  w a t e r   f r o m   t h e  

c o n t a i n e r   e q u a l   to   t h a t   p u t   in   p r e v i o u s l y ,   and   t h a t  

i s   e q u a l   t o   t h e   v a r i a t i o n   in   v o l u m e   of   t h e   c o m -  

p r e s s e d   b a l l s ,   and  s e n d s   s a i d   v o l u m e   i n   t u b i n g   T 

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

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

3.  L i q u i d   pump  as  c l a i m e d   i n   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  an  e l a s t i c   o r g a n   c o n s i s t i n g   of  a  

s i n g l e   b a l l   of  a l v e o l a r   e l a s t i c   m a t e r i a l .  

4.  L i q u i d   pump  as  c l a i m e d   in   c l a i m s   1  and  2  c h a r -  

a c t e r i z e d   by  t h e   f a c t   t h a t   t h e   a l v e o l a r   e l a s t i c  

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

s p h e r i c a l   s t r u c t u r e .  

5.  L i q u i d   pump  as  c l a i m e d   i n   c l a i m s   1  and  2,  c h a r -  

a c t e r i z e d   by  t h e   f a c t   t h e   a l v e o l a r   e l a s t i c   m a t e r -  

i a l   of  t h e  e l a s t i c   o r g a n   i s   s h a p e d   as  a  h o l l o w  

c y l i n d e r   and   c o v e r s   the   c o n t a i n e r   A .  

6.  L i q u i d   pump  as  c l a i m e d   in   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  t h e   f a c t   t h a t   t h e   a l v e o l a r   e l a s t i c  

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

n o n - a l v e o l a r   e l a s t i c   m a t e r i a l ,   of  t h e   same  c h e m i c a l  



n a t u r e   or   n o t ,   b o t h   to  p r o t e c t   t h e   p r i n c i p l e   e l a s -  

t i c   m a t e r i a l   f rom  any  c h e m i c a l   a t t a c k   of  t he   l i q -  

u i d   and  t o   p r e v e n t   t h e   d a n g e r   t h a t   o v e r   t i m e   t h e  

l i q u i d   p e n e t r a t e   in  the   c a v i t i e s   of   t h e   e l a s t i c  

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

7.  L i q u i d   p u m p  a s   c l a i m e d   in   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  h y d r u a l i c   p l u n g e r   N,  i n s i d e   t h e  

w i d e   l i p p e d   g a s k e t   O,  h e l d   and  g u i d e d   by  c y l i n d e r s  

S  w h i c h   may  be  r o t a t e d   to   p r e v e n t   w e a r   and  t e a r .  

8.  L i q u i d   pump  as  c l a i m e d   i n   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  t h e   g u i d i n g   and  c e n t e r i n g   r i n g s   Z 

or  t h e   p l u n g e r   N,  c o a x i a l   w i t h   t h e n   i t s e l f  

and  a d j u s t a b l e   by  r o t a t i o n   t o   p r e v e n t   wear   a n d  

t e a r .  

9.  L i q u i d   pump  as  c l a i m e d   in   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  t he   f i s s u r e d   b u s h i n g   W  to  g u i d e  

and  l a t e r a l l y   c e n t e r   t h e   c o n n e c t i n g   rod   Y,  r e - u s a b l e  

s e v e r a l   t i m e s   m o u n t e d   in  d i f f e r e n t   p o s i t i o n s   so  a s  

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

10.  L i q u i d   pump  as  c l a i m e d   in   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  one  or  more   w a s h i n g   o p e n i n g s   X  o n  

t he   b o t t o m   of  p lunger  N,   to  c r e a t e   a  c e r t a i n   t u r b u l -  

e n c e   in  t h e   p lunger   c a v i t y   to   p r e v e n t   t h e   d e p o s i t   o f  

i m p u r i t i e s   p r e s e n t   in  t h e   l i q u i d .  
t 
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