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(54)  Liquid-flow  control  apparatus. 
©  A  dosing  device  for  filling  liquid  into  containers  com- 
prises  a  filler  body  1  and  a  metering  device  2.  The  device  2 
communicates  with  the  interior  of  a  rotary  valve  7  through  an 
end  cover  9  of  the  valve  housing  10,  the  valve  7  including  a 
valve  seat  11  and  a  check  valve  closure  member  12  spring- 
biased  towards  the  seat  11.  The  valve  7  includes  three  rotary 
ports  34,  34'  and  39  and  two  fixed  ports  36  and  40.  Down- 
stream  of  the  port  40  is  an  anti-drip  suction-producing  device 
8  of  a  piston-and-cylinder  form  whereof  the  stroke  of  the 
piston  15  is  adjustable.  Upstream  of  the  port  36  is  a  throttling 
valve  24  lowerable  into  an  operative  position  downstream  of 
inlet  holes  21  from  a  liquid-containing  tank.  For  a  high  visco- 
sity  liquid,  it  is  drawn  into  the  device  2  through  the  holes  21, 
the  ports  36  and  34  and  the  end  cover  9,  the  valve  7  is  rotated 
to  align  the  port  34'  with  the  port  40  and  to  close  the  port  36, 
and  the  liquid  is  then  expelled  from  the  device  2  through  the 
end  cover  9,  the  ports  34'  and  40  and  an  outlet  nozzle  38.  A 
low  viscosity  liquid  is  drawn  into  the  device  2  through  the 
holes  21,  the  lowered  valve  24,  the  ports  36  and  34  and  the 
end  cover  9,  and  is  then  expelled  from  the  device  2  through 
the  end  cover  9,  the  valve  1  1,12,  the  ports  39  and  40  and  the 
nozzle  38. 
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1  LIQUID-FLOW  CONTROL  APPARATUS 

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 p a r a t u s   f o r  

c o n t r o l l i n g   l i q u i d   f l o w .  

A c c o r d i n g   to   one  a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n ,  

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

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

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

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

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

10  s a i d   i n t e r v a l   f r o m   e a c h   o t h e r ,   c h a r a c t e r i z e d   in   t h a t   a  

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

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

Owing   t o   t h e   i n v e n t i o n ,   i t   i s   p o s s i b l e   t o   p r o v i d e  

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

15  f l o w   of  h i g h   v i s c o s i t y   l i q u i d s   as  w e l l   as  low  v i s c o s i t y  

l i q u i d s .  

A c c o r d i n g   to   a n o t h e r   a s p e c t   of  t h e   p r e s e n t  

i n v e n t i o n ,   t h e r e   i s   p r o v i d e d   d o s i n g   a p p a r a t u s   f o r  

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

20  m e a n s   f o r   s u p p l y i n g   d o s e s   of  l i q u i d   to   s a i d   c h a m b e r   a n d  

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

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

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

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

25  a r r a n g e d   to   p r o d u c e   s u c t i o n   in  s a i d   c h a m b e r ,   s a i d   d e v i c e  

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

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

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

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

30  In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  c l e a r l y  

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

w i l l   now  be  m a d e ,   by  way  of  e x a m p l 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 ,   in  w h i c h   : -  

F i g .   1  shows   a  v i e w ,   m a i n l y   in  v e r t i c a l   s e c t i o n ,  

35  of  a  d o s i n g   a p p a r a t u s   f o r   f i l l i n g   l i q u i d   i n t o   c o n t a i n e r s ,  

F i g .   2  shows   a  v i e w   w h i c h   i s   m a i n l y   a  h o r i z o n t a l  
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1  s e c t i o n   t a k e n   on  t h e   l i n e   A-  A  of  F i g .   1 ,  

F i g s .   3  and   4  a r e   r e s p e c t i v e   v i e w s   s i m i l a r   to   F i g .  

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

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

5  r e s p e c t i v e l y ,  

F i g s .   5  and   6  a r e   r e s p e c t i v e   v i e w s   s i m i l a r   t o  

F i g s .   3  and   4,  b u t   d u r i n g   low  v i s c o s i t y   l i q u i d   p r e f i l l i n g  

and   f i l l i n g   s t a g e s ,   r e s p e c t i v e l y ,   a n d  

F i g .   7  s h o w s   two  h a l f   - v i e w s   of   a  m o d i f i c a t i o n   o f  

10  t h e   a p p a r a t u s ,   an  u p p e r   h a l f   - v i e w   b e i n g   s u b s t a n t i a l l y   a  

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

s e c t i o n a l   s i d e   e l e v a t i o n .  

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

a  f i l l e r   b o d y   1  and   a  m e t e r i n g   d e v i c e   2,  t h e   f i l l e r   b o d y  

15  l  h a v i n g   an  u p p e r   p o r t i o n   3  e x t e n d i n g   t h r o u g h   a n d  

p r o j e c t i n g   u p w a r d s   b e y o n d   t h e   b o t t o m   w a l l   4  of  a  l i q u i d  

t a n k   5  and   c o m m u n i c a t i n g   w i t h   t h e   t a n k   5,  and   a n  

i n t e r m e d i a t e   p o r t i o n   6  f i x e d   to   t h e   u p p e r   p o r t i o n   3  by  a  

t h r e a d e d   n u t   2 0 ,   and   a  s u c t i o n - p r o d u c i n g   d e v i c e   8.  T h e  

20  m e t e r i n g   d e v i c e   2  c o m m u n i c a t e s   v i a   a  t u b e   35  w i t h   a  

r o t a r y   v a l v e   7  t h r o u g h   an  end   c o v e r   9  of  t h e   r o t a r y   v a l v e  

h o u s i n g   10 ,   t h e   r o t a r y   v a l v e   7  i n c l u d i n g   an  i n t e r n a l  

b u i l t - i n   v a l v e   s e a t   11  and   a  c h e c k   v a l v e   c l o s u r e   m e m b e r  

12  u r g e d   t o w a r d s   t h e   v a l v e   s e a t   11  by  a  h e l i c a l   t e n s i o n  

25  s p r i n g   1 2 ' ,   a  b u s h i n g   on  t h e   v a l v e   s t e m   12*  1  l i m i t i n g   t h e  

d o w n w a r d   s t r o k e   of  t h e   member   12.   The  r o t a r y   v a l v e   i s  

r o t a t a b l e   t h r o u g h   1 1 3 °   by  an  a i r   c y l i n d e r   41  or  a  
m e c h a n i c a l   d r i v e ,   i t s e l f   c o n t r o l l e d   by  a  t i m e r ,   a n d  

i n c l u d e s   t h r e e   r o t a r y   p o r t s   34 ,   34'   a n d   39  a r r a n g e d   a t  

30  i n t e r v a l s   of   67°   b e t w e e n   t h e   p o r t s   34  and   34"  and  of  1 1 3 °  

" b e t w e e n   t h e   p o r t s   34*  a n d   39 ,   and   two  f i x e d   p o r t s   36  a n d  

40  a t   1 8 0 °   i n t e r v a l s .   The  d e v i c e   8  i s   f i x e d   to   a  l o w e r  

c y l i n d r i c a l   p a r t   of   t h e   i n t e r m e d i a t e   p o r t i o n   6  a n d  

i n c l u d e s   a  v a c u u m   c h a m b e r   8  1  s e p a r a t e d   f r o m   t h e   i n t e r i o r  

35  of  t h e   f i l l e r   b o d y   1  by  a  r o l l   m e m b r a n e   14  and   c o n n e c t e d  

to   a  v a c u u m   pump  ( n o t   s h o w n ) ,   a  m e m b r a n e   p i s t o n   15  b e i n g  
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j.  p r e s s e d   t o w a r d s   a  s t o p   p i n   16  by  a  s p r i n g   17  when  t h e  
c h a m b e r   8'  i s   n o t   u n d e r   v a c u u m ,   and   t h e   l e n g t h   of  s t r o k e  

b e i n g   a d j u s t a b l e   by  a  s c r e w   18  c e n t r a l l y   t h r e a d e d   in  a  
v a c u u m   c h a m b e r   c o v e r   19  of  t h e   d e v i c e   8  .  The  n e g a t i v e  

5  p r e s s u r e   in  t h e   c h a m b e r   8*  can   be  a d j u s t e d   w i t h   a  b l e e d e r  
n o z z l e   ( n o t   s h o w n ) .  

The  u p p e r   p o r t i o n   3  has   i n l e t   o p e n i n g s   21  f o r   h i g h  
v i s c o s i t y   l i q u i d .   Be low  t h e   o p e n i n g s   i s   an  0 - r i n g   3 7  
m o u n t e d   in  an  a n n u l a r   g r o o v e   in  t h e   i n n e r   s u r f a c e   22  o f  

10  t h e   p o r t i o n   3 .  

An  i n l e t   p i s t o n   23  h a s ,   f o r   low  v i s c o s i t y   l i q u i d ,  

an  i n l e t   c h e c k   v a l v e   24  b u i l t - i n .   When  t h e   f i l l e r   i s  
u s e d   f o r   low  v i s c o s i t y   l i q u i d   t h e   p i s t o n   23  i s   l o w e r e d  

a x i a l l y   in  t h e   p o r t i o n   3  t o   s e a l   a g a i n s t   t h e   0 - r i n g   3 7 .  
15  The  p i s t o n   23  i s   o p e r a t e d   by  an  a i r   c y l i n d e r   n o t   shown  i n  

F i g .   1 .  

The  p i s t o n   23  has   to   be  l i f t e d   by  t h e   a i r   c y l i n d e r  
to   r e l e a s e   t r a p p e d   a i r   f r o m   t h e   b o d y   1.  V e r t i c a l   g r o o v e s  
25  a r e   made  in  t h e   s u r f a c e   22  t o   a l l o w   t h e   e s c a p e   o f  

20  s u r p l u s   l i q u i d   when  t h e   p i s t o n   i s   l o w e r e d .  

The  l o w e r   p o r t i o n   of  t h e   f i l l e r   body   1  c o m p r i s e s   a  
t u b u l a r   p a r t   26  w h i c h   i s   a t t a c h e d   to   t h e   i n t e r m e d i a t e  

p o r t i o n   6  by  m e a n s   of  a  f a s t e n i n g   n u t   27  s c r e w e d   on  a  
t h r e a d e d   end  28  of  t h e   p o r t i o n   6.  A  f l e x i b l e   n o z z l e   38  

25  i s   m o u n t e d   in  a  g r o o v e   29  on  t h e   l o w e r   end   z o n e   of  t h e  
t u b u l a r   p a r t   26 .   The  n o z z l e   i s   made  of  a  ^ r e s i l i e n t  

m a t e r i a l   and  has   o u t l e t   l i p s   w h i c h   a r e   p r e s s e d   s e a l i n g l y  
t o g e t h e r   by  t h e   r e s i l i e n c e   of  t h e   m a t e r i a l .  

The  m e t e r i n g   d e v i c e   c o m p r i s e s   a  m e t e r i n g   c y l i n d e r  
30  30  c o m p r i s e d   of  a  c y l i n d r i c a l   b o d y   31,   a  p i s t o n   32  and  a  

p i s t o n   rod  3 3 .  

O p e r a t i n g   t h e   f i l l e r   f o r   h i g h   v i s c o s i t y   l i q u i d   f i l l i n g  
With   t h e   p i s t o n   23  p e r m a n e n t l y   in  i t s   u p p e r  

p o s i t i o n ,   t h e   d o w n w a r d   s t r o k e   of  t h e   p i s t o n   32  in  t h e  
35  m e t e r i n g   c y l i n d e r   30  p e r m i t s   l i q u i d   to   f l o w   i n t o   t h e  

c y l i n d e r   f rom  t h e   t a n k   5  t h r o u g h   t h e   o p e n i n g s   21,   36  a n d  
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1  34  and   t h e   end   c o v e r   9  and   t h e   t u b e   35  ( F i g u r e   3 ) .   When 
t h e   d o w n w a r d   s t r o k e   i s   c o m p l e t e d ,   t h e   r o t a r y   v a l v e   7  i s  
t u r n e d   t h r o u g h   1 1 3 °   by  means   of  t h e   a i r   c y l i n d e r   41  o r  
m e c h a n i c a l   d e v i c e   t o   c l o s e   t h e   p o r t   36  and  open   t h e   p o r t s  

5  34'   and  40  t o   t h e   n o z z l e   38.   When  t h e   m e t e r i n g   p i s t o n   32  
moves   u p w a r d   t h e   l i q u i d   f l o w s   f r o m   t h e   m e t e r i n g   c y l i n d e r  
30  to   t h e   n o z z l e   38  and   i n t o   a  c o n t a i n e r   to   be  f i l l e d  

( F i g u r e   4 ) .  

As  t h e   m e t e r i n g   p i s t o n   32  r e a c h e s   i t s   t op   p o s i t i o n  

10  t h e   r o t a r y   v a l v e   7  t u r n s   b a c k   1 1 3 ° .   When  t h e   p o r t   40  i s  

c l o s e d ,   t h e   v a c u u m   c h a m b e r   8'  i s   i m m e d i a t e l y   e v a c u a t e d  
and   a  n e g a t i v e   p r e s s u r e   i s   c r e a t e d   in   t h e   p a r t   2 6 .  
O p e r a t i n g   t h e   f i l l e r   f o r   low  v i s c o s i t y   l i q u i d   f i l l i n g  

Wi th   t h e   p o r t   34  o p e n ,   t h e   m e t e r i n g   c y l i n d e r   30  i s  

15  f i l l e d   by  a  d o w n w a r d   s t r o k e   of  t h e   p i s t o n   32.   The  p i s t o n  
23  i s   in  i t s   t o p   p o s i t i o n   to   r e l e a s e   a i r .   When  t h e  

f i l l i n g   s t a r t s ,   t h e   p i s t o n   23  i s   moved   d o w n w a r d s   to   s e a l  

a g a i n s t   t h e   O - r i n g   37 .   S u r p l u s   l i q u i d   in   t h e   f i l l e r   b o d y  
1  w i l l   t h e n   p a r t l y   e s c a p e   to   t h e   t a n k   5  t h r o u g h   t h e  

20  g r o o v e s   25  and   p a r t l y   be  p r e s s e d   o u t   t h r o u g h   t h e   c h e c k  
v a l v e   12  ( F i g u r e   5 ) .   When  t h e   p i s t o n   32  i s   moved  u p w a r d s  
t h e   c h e c k   v a l v e   24  c l o s e s   and   t h e   c h e c k   v a l v e   12  o p e n s  
and   l i q u i d   i s   d i s c h a r g e d   t h r o u g h   t h e   n o z z l e   38  ( F i g u r e  
6)  .  

25  When  t h e   p i s t o n   32  e n d s   i t s   u p w a r d   s t r o k e   t h e  

s p r i n g - l o a d e d   c h e c k   v a l v e   12  c l o s e s .    ̂
I f   t h e   c h e c k   v a l v e   12  d o e s   n o t   c r e a t e   t h e  

n e c e s s a r y   n e g a t i v e   p r e s s u r e   in   t h e   n o z z l e   38,   t h e   d e v i c e  
8  i s   o p e r a t e d   by  an  e x t e r n a l   v a c u u m   c o n t r o l   v a l v e   ( n o t  

30  s h o w n ) .  

The  d o s i n g   a p p a r a t u s   d e s c r i b e d   a b o v e   h a s   a n  

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

v i s c o s i t y   l i q u i d   and   h a n d l i n g   h i g h   v i s c o s i t y   l i q u i d   b y  
s i m p l y   r a i s i n g   or   l o w e r i n g   t h e   p i s t o n   23  and   by  s i m p l y  

35  r e n d e r i n g   o p e r a t i v e   or   *  i n o p e r a t i v e   t h e   r o t a r y   v a l v e   7 ,   s o  
t h a t   i t   i s   n o t   n e c e s s a r y   to   d i s m a n t l e   and   c h a n g e   any  p a r t  
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1  of  t h e   a p p a r a t u s .   A n o t h e r   a d v a n t a g e   i s   t h a t   t h e   v a c u u m  
in  t h e   c h a m b e r   8'  can   be  r e a d i l y   a d j u s t e d   w i t h o u t  

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

In  t h e   m o d i f i c a t i o n   shown  in  F i g u r e   7,  t h e  

5  m e m b r a n e   p i s t o n   15  of  t h e   d e v i c e   8  has   been   r e p l a c e d   by  a  

p i s t o n   115  s e a l i n g l y   e n c i r c l e d   by  an  0 - r i n g   110  h o u s e d   i n  

an  a n n u l a r   i n t e r n a l   g r o o v e   in  a  c y l i n d e r   1 0 3 .   The  p i s t o n  

115  i n c l u d e s   a  c e n t r a l   r o d   119  on  w h i c h   i s   h e l d   by  a  n u t  

116  a  p i s t o n   r i n g   113  b e t w e e n   two  c l a m p i n g   r i n s   104  a n d  

10  1 0 5 .   The  p i s t o n   115  i s   d o u b l e - a c t i n g ,   c o m p r e s s e d   a i r  

b e i n g   i n t r o d u c e d   a l t e r n a t e l y   t h r o u g h   p a r t s   106  and  107  a t  

r e s p e c t i v e   o p p o s i t e   s i d e s   of  t h e   p i s t o n   r i n g   1 1 3 .   A  s e t  

s c r e w   118  s c r e w e d   a x i a l l y   i n t o   t h e   o u t e r   end  of  t h e  

c y l i n d e r   103  a d j u s t a b l y   s e t s   t h e   s t r o k e   of  t h e   p i s t o n   a n d  
15  t h u s   t h e   m a g n i t u d e   of  t h e   s u c t i o n   p r o d u c e d   in  t h e   c h a m b e r  

b e t w e e n   t h e   v a l v e   7  and  t h e   n o z z l e   38 .   A  b o s s   or  a  h o l e  

114  f o r   an  A l l e n   key   or   t h e   l i k e   i s   f o r m e d   in  t h a t   end  o f  

t h e   p i s t o n   115  b o u n d i n g   t h e   l a t t e r   c h a m b e r ,   to   p e r m i t  

t i g h t e n i n g   of  t h e   n u t   116  w i t h o u t   t h e   n e e d   to   d i s m a n t l e  
20  t h e   d e v i c e   8 .  

25  

30 

35 
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1  CLAIMS 

1.   A p p a r a t u s   f o r   c o n t r o l l i n g   l i q u i d   f l o w ,  
c o m p r i s i n g   d u c t   m e a n s   ( 1 ) ,   a  r o t a r y   v a l v e   (7)  i n t e r p o s e d  
in   s a i d   d u c t   m e a n s   (1)  and  i n c l u d i n g   a  f i x e d   i n l e t   p o r t  

5  (36)   and   a  f i x e d   o u t l e t   p o r t   (40)   a r r a n g e d   a t   an  a n g u l a r  
i n t e r v a l   f r o m   e a c h   o t h e r ,   and   f i r s t   and  s e c o n d   r o t a t a b l e  

p o r t s   ( 3 4 , 3 9 )   a r r a n g e d   a t   s a i d   i n t e r v a l   f rom  e a c h   o t h e r ,  
c h a r a c t e r i z e d   in   t h a t   a  c h e c k   v a l v e   ( 1 1 , 1 2 )   i s   c a r r i e d   b y  
s a i d   r o t a r y   v a l v e   (7)  and   a r r a n g e d   to   c l o s e   s a i d   s e c o n d  

10  r o t a t a b l e   p o r t   ( 3 9 ) .  

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

c o m p r i s i n g   a  m e t e r i n g   d e v i c e   (2)  c o m m u n i c a t i n g   w i t h   t h e  

r o t a r y   v a l v e   (7)  by  way  of  a  f u r t h e r   p o r t   (9)  v i a   w h i c h  
s a i d   m e t e r i n g   d e v i c e   (2)  can   r e c e i v e   a  d e s i r e d   a m o u n t   o f  

15  l i q u i d   t h r o u g h   s a i d   f i x e d   i n l e t   p o r t   (36)   and   s a i d   f i r s t  
r o t a t a b l e   p o r t   ( 34 )   and   c an   e m i t   s a i d   a m o u n t   t h r o u g h   s a i d  
s e c o n d   r o t a t a b l e   p o r t   (39)   a n d   s a i d   f i x e d   o u t l e t   p o r t  
( 4 0 ) .  

3.  A p p a r a t u s   a c c o r d i n g   t o   c l a i m   2r  w h e r e i n   s a i d  
20  r o t a r y   v a l v e   (7)  c o m p r i s e s   a  t h i r d   r o t a t a b l e   p o r t   ( 3 4 ' )  

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

( 7 ) ,   to   a  p o s i t i o n   s u b s t a n t i a l l y   a l i g n e d   w i t h   s a i d   f i x e d   '' 

o u t l e t   p a r t   ( 4 0 )   a n d   t h r o u g h   w h i c h   and   s a i d   f i x e d   o u t l e t  
p o r t   (40)   s a i d   m e t e r i n g   d e v i c e   (2)  can   e m i t   s a i d   a m o u n t ,   ! 

25  a l t e r n a t i v e l y   t o   t h r o u g h   s a i d   s e c o n d   r o t a t a b l e   p o r t   (39)   ! 

and   s a i d   f i x e d   o u t l e t   p o r t   ( 4 0 ) .   
' 

4.  A p p a r a t u s   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 ,  
and   f u r t h e r   c o m p r i s i n g   l i q u i d - f l o w   t h r o t t l i n g   m e a n s   ( 2 4 )  
a r r a n g e d   u p s t r e a m   of  s a i d   f i x e d   i n l e t   p o r t   ( 3 6 ) .  

50  5.  A p p a r a t u s   a c c o r d i n g   t o   c l a i m   4,  w h e r e i n   s a i d  
l i q u i d - f l o w   t h r o t t l i n g   m e a n s   (24 )   i s   d i s p l a c e a b l e   b e t w e e n  

an  i n o p e r a t i v e   p o s i t i o n   in   w h i c h   i t   i s   u n a b l e   to   t h r o t t l e  

l i q u i d   f l o w i n g   t o w a r d s   s a i d   f i x e d   i n l e t   p o r t   (36)   a n d   a n  
o p e r a t i v e   p o s i t i o n   in   w h i c h   i t   t h r o t t l e s   l i q u i d   f l o w i n g  

15  t o w a r d s   s a i d   f i x e d   i n l e t   p o r t   ( 3 6 ) .  

6.  A p p a r a t u s   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   a n d  
f u r t h e r   c o m p r i s i n g   an  o u t l e t   c h a m b e r   ( 6 , 2 6 )   d o w n s t r e a m   o f  
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s a i d   f i x e d   o u t l e t   p o r t   ( 4 0 ) ,   o u t l e t   means   (38)   f r o m   s a i d  
c h a m b e r   ( 6 , 2 6 ) ,   and  a  s u c t i o n - p r o d u c i n g   d e v i c e   ( 8 )  

c o m m u n i c a t i n g   w i t h   s a i d   c h a m b e r   ( 6 , 2 6 )   a t   a  l o c a t i o n  
d o w n s t r e a m   of  s a i d   f i x e d   o u t l e t   p o r t   (40)   and  u p s t r e a m   o f  

5  s a i d   o u t l e t   means   (38)   and   a r r a n g e d   to  p r o d u c e   s u c t i o n   i n  
s a i d   c h a m b e r   ( 6 , 2 6 ) .  

7.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   6,  w h e r e i n   s a i d  

s u c t i o n - p r o d u c i n g   d e v i c e   (8)  i n c l u d e s   a  w a l l   p o r t i o n  

( 1 4 , 1 1 5 )   of  s a i d   c h a m b e r   ( 6 , 2 6 )   m o v a b l e   i n w a r d l y   a n d  

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

i n t e r n a l   v o l u m e   of  s a i d   c h a m b e r   ( 6 , 2 6 ) ,   and  a d j u s t i n g  

m e a n s   ( 1 8 , 1 1 8 )   f o r   a d j u s t i n g   t h e   s t r o k e   of  s a i d   w a l l  

p o r t i o n   ( 1 4 , 1 1 5 ) .  

8.  A p p a r a t u s   a c c o r d i n g   t o   c l a i m   7,  w h e r e i n   s a i d  

15  s u c t i   on  — p r o d u c i n g   d e v i c e   (8)  c o m p r i s e s   a  
p i s t o n - a n d - c y l i n d e r   d e v i c e   ( 8 ) ,   and   s a i d   a d j u s t i n g   m e a n s  
( 1 8 , 1 1 8 )   c o m p r i s e s   s e t   s c r e w   m e a n s   ( 1 8 , 1 1 8 )   a r r a n g e d   t o  
a b u t   t h e   p i s t o n   ( 1 5 , 1 1 5 )   of  s a i d   p i s t o n - a n d - c y l i n d e r  
d e v i c e   ( 8 ) .  

20  9.  D o s i n g   a p p a r a t u s   f o r   e m i t t i n g   l i q u i d   d o s e s ,  
c o m p r i s i n g   an  o u t l e t   c h a m b e r   ( 6 , 2 6 ) ,   means   ( 7 , 3 0 )   f o r  

s u p p l y i n g   d o s e s   of  l i q u i d   to   s a i d   c h a m b e r   ( 6 , 2 6 )   a n d  

i n c l u d i n g   an  i n l e t   v a l v e   (7)  to   s a i d   c h a m b e r   ( 6 , 2 6 ) ,  
o u t l e t   means   (38)   f r o m   s a i d   c h a m b e r   ( 6 , 2 6 ) ,   and   a  

25  s u c t i o n - p r o d u c i n g   d e v i c e   (8)  c o m m u n i c a t i n g   w i t h   s a i d  
c h a m b e r   ( 6 , 2 6 )   a t   a  l o c a t i o n   d o w n s t r e a m   of  s a i d   i n l e t  
v a l v e   (7)  and  u p s t r e a m   of  s a i d   o u t l e t   means   (38 )   a n d  

a r r a n g e d   to   p r o d u c e   s u c t i o n   in  s a i d   c h a m b e r   ( 6 , 2 6 ) ,   s a i d  
d e v i c e   (8)  i n c l u d i n g   a  w a l l   p o r t i o n   ( 1 4 , 1 1 5 )   of  s a i d  

30  c h a m b e r   ( 6 , 2 6 )   m o v a b l e   i n w a r d l y   and   o u t w a r d l y   to   r e d u c e  
and  i n c r e a s e ,   r e s p e c t i v e l y ,   t h e   i n t e r n a l   v o l u m e   of  s a i d  
c h a m b e r   ( 6 , 2 6 ) ,   and   a d j u s t i n g   means   (18)   f o r   a d j u s t i n g  
t h e   s t r o k e   of  s a i d   w a l l   p o r t i o n   ( 1 4 , 1 1 5 ) .  

10.   A p p a r a t u s   a c c o r d i n g   to   c l a i m   9,  w h e r e i n   s a i d  

35  s u c t i o n   - p r o d u c i n g   d e v i c e   (8)  c o m p r i s e s   a  p i s t o n - a n d -  

c y l i n d e r   d e v i c e   ( 8 ) ,   and  s a i d   a d j u s t i n g   m e a n s   ( 1 8 , 1 1 8 )  

c o m p r i s e s   s e t   s c r e w   means   ( 1 8 , 1 1 8 )   a r r a n g e d   to   a b u t   t h e  

p i s t o n   ( 1 5 , 1 1 5 )   of  s a i d   p i s t o n - a n d - c y l i n d e r   d e v i c e   ( 8 ) .  
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