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54)  Installation  for  conveying  milk  over  long  distances  through  a  piping  system. 

Such  an  installation  is  composed  of  a  forwarding  station 
(50),  a  receiving  station  (1)  and  an  interposed  pipeline  (2, 3), 
which  forwarding  station  (50)  pumps  milk  (200)  through  the 
pipeline  (2,3)  to  the  receiving  station  (1)  in  series  with  auxili- 
ary  liquids  (300, 301, 400,  500)  for  keeping  the  pipeline  clean, 
which  milk  (200)  and  auxiliary  liquids  (300,  301, 400,  500)  are 
kept  separated  from  each  other  during  transportation  by 
means  of  resilient  balls  (Fig.  29, 31;  60,  100-111).  The  incom- 
ing  milk  (200)  in  the  receiving  station  (1)  is  discharged  sepa- 
rately  into  a  tank  vehicle,  the  auxiliary  liquids  (300, 301, 400, 
500)  are  first  used  for  cleaning  the  receiving  station  (1)  inter- 
nally  and  thereafter  stored  in  a  storage  station  (Fig.  30;  nr. 
1000),  from  which  they  are,  in  a  later  stage,  pumped  back  to 
the  forwarding  station  (50)  for  repeated  use  with  a  next  con- 
signment  of  milk. 





The  i n v e n t i o n   r e l a t e s   to  an  i n s t a l l a t i o n   for  c o n v e y i n g   l i q u i d s ,  

e s p e c i a l l y   t h o s e   i n t e n d e d   for  c o n s u m p t i o n ,   such  as  m i l k ,   over  l o n g  

d i s t a n c e s   t h r o u g h   a  p i p i n g   s y s t e m .   I n s t a l l a t i o n s   of  t h i s   type  a r e  

known,  but   e f f o r t s   at  u s ing   such  i n s t a l l a t i o n s   for   t r a n s p o r t a t i o n  

over  long   d i s t a n c e s ,   for   i n s t a n c e   amoun t ing   to  10  to  15  k i l o m e t e r s ,  

have  not   as  ye t   been  crowned  with  s u c c e s s ,   s p e c i f i c a l l y   in  t h o s e  

cases   where  a  p a r t   is  p l a y e d   by  such  p rob lems   as  the  d e t e r i o r a t i o n  

of  the  q u a l i t y   of  the  milk  and  k e e p i n g   the  p i p e l i n e   and  the  o t h e r  

e q u i p m e n t   c l e a n   and  f r e e   from  i n f e c t i o n .  

The  i n v e n t i o n   aims  at  p r o v i d i n g   an  i n s t a l l a t i o n   which  can  be  u s e d  

over  the  a f o r e m e n t i o n e d   and  even  l o n g e r   r a n g e s ,   whi le   o f f e r i n g  

some  a d d i t i o n a l   a d v a n t a g e s .   To  t h i s   end,  an  i n s t a l l a t i o n   a c c o r d i n g  

to  the  i n v e n t i o n   is  composed  of  a  f o r w a r d i n g   s t a t i o n ,   a  r e c e i v i n g  

s t a t i o n   and  an  i n t e r p o s e d   p i p e l i n e ,   which  f o r w a r d i n g   s t a t i o n  

p o s s e s s e s   means  for  pumping  milk  t h r o u g h   the  p i p e l i n e   to  the  r e -  

c e i v i n g   s t a t i o n   in  s e r i e s   with  a u x i a l i a r y   l i q u i d s   for   k e e p i n g   t h e  

p i p e l i n e   c l e a n ,   and  a l so   p o s s e s s e s   means  for  k e e p i n g   the  m i l k  

s e p a r a t e   from  the  a u x i l i a r y   l i q u i d s   and  the  a u x i l i a r y   from  e a c h  

o t h e r   d u r i n g   t r a n s p o r t a t i o n ,   t h i s   being  a c c o m p l i s h e d   by  means  o f  

s e p a r a t o r s   which  are  caused   to  be  c a r r i e d   a long  upon  each  change  o f  

l i q u i d   and  which  s ea l   off   the  p ipes   of  the  p i p i n g   s y s t e m ,   w h i c h  

r e c e i v i n g   s t a t i o n   p o s s e s s e s   means  for  r e c e i v i n g   the  i n c o m i n g   m i l k ,  

the  a u x i l i a r y   l i q u i d s   and  the  s e p a r a t o r s   between  them  as  wel l   a s  

means  for   d e l i v e r i n g   the  milk  s e p a r a t e l y   from  the  a u x i l i a r y   l i q u i d s  

to  means  for   f u r t h e r   t r a n s p o r t a t i o n ,   such  as  a  tank  v e h i c l e ,   f u r t h e r -  

more  means  for   pumping  the  a u x i a l i a r y   l i q u i d s ,   kept   s e p a r a t e   f rom 

each  o t h e r   by  the  s e p a r a t o r s ,   back  to  the  f o r w a r d i n g   s t a t i o n ,   a s  

well   as  means  for   k e e p i n g   the  r e c e i v i n g   s t a t i o n ' s   own  i n s t a l l a t i o n  



c l e a n ,   the  r e c e i v i n g   s t a t i o n   c o m p r i s i n g   a  r e s e r v o i r   i n t o   w h i c h  

the  p i p e l i n e   e n t e r s ,   nea r   which  p o i n t   of  e n t r y   two  s t o p   v a l v e s  

are  a r r a n g e d ,   and  the  end  which  p r o t r u d e s   i n t o   the  r e s e r v o i r  

being  c o n n e c t e d   to  a  tube  which  p r o t r u d e s   v e r t i c a l l y   t h r o u g h   t h e  

c e n t r e   of  the   bo t tom  of  the  r e s e r v o i r ,   o p e n i n g s   be ing   p r o v i d e d   i n  

the  wal l   of  the   p a r t   of  the  tube  o c c u r r i n g   i n s i d e   the  r e s e r v o i r ,  

the  p a r t   of  the  tube   p r o j e c t i n g   o u t s i d e   the  r e s e r v o i r   be ing   i n  

e n g a g e a b l e   and  d i s e n g a g e a b l e   flow  c o m m u n i c a t i o n   wi th   a  b r a n c h  

p o i n t   for   c o n n e c t i o n   to  a  tank  v e h i c l e ,   or  w i t h  a   c o n n e c t i n g   l i n e  

which  i n c l u d e s   a  s t o r a g e   c i r c u i t   s e r v i n g   to  s t o r e   the  a u x i l i a r y  

l i q u i d s ,   which  c o n n e c t i n g   l i n e   l e a d s   to  a  p o i n t   l o c a t e d   u p s t r e a m  

of  the  p o i n t   of  e n t r y   of  the  p i p e l i n e   i n t o   the  a f o r e m e n t i o n e d  

r e s e r v o i r ,   a  f l u i d   pump  and  a  s t o p   v a l v e   be ing   p r o v i d e d   in  a  b y p a s s  

of  the  p a r t   of  the  v e r t i c a l   tube  which  p r o t r u d e s   o u t s i d e   the  r e -  

s e r v o i r ,   the   top  of  which  r e s e r v o i r   i s   e q u i p p e d  w i t h   an  i n l e t  

p ipe ,   i n c l u d i n g   a  s t o p  v a l v e ,   for   c o m p r e s s e d   a i r   as  we l l   as  w i t h  

a  d i s c h a r g e   p i p e ,   i n c l u d i n g   a  s top   v a l v e ,   fo r   the  e v a c u a t i o n   of  a i r ,  

s p r a y i n g   means  f u r t h e r m o r e   be ing   p r o v i d e d   for   wash ing   out  the  i n -  

s ide   of  the   r e s e r v o i r ;   which  s p r a y i n g   means  p o s s e s s   a  c o n n e c t i o n ,  

i n c l u d i n g   a  s t o p   v a l v e ,   to  the  p i p e l i n e   at   a  p o i n t   l o c a t e d   b e t w e e n  

the  a f o r e m e n t i o n e d   two  s t o p   v a l v e s   near   the  e n t r y   of  the  p i p e l i n e  

i n t o   the  r e s e r v o i r ,   which  c o n n e c t i o n   is  p r o v i d e d   wi th   a  s t o p   v a l v e  

and  a  s u p p l y   p ipe   fo r   mains  wa te r   between  t h i s   s top   v a l v e   and  t h e  

p o i n t   where  the  c o n n e c t i o n   opens  i n t o   the  p i p e l i n e ,   the  tube   w h i c h  

p r o t r u d e s   i n t o   the  r e s e r v o i r   being  s u i t a b l e   for   a c c o m m o d a t i n g   t h e  

s e p a r a t o r s   t h a t   a re   l e a v i n g   the  p i p e l i n e ,   in  such  a  way  t h a t   t h e y  

do  not   s e a l   o f f   t h i s   tube   but  a l low  l i q u i d   to  c o n t i n u e   to  f l o w  

a long  them  and  t r o u g h   i t ,   w h i c h  s e p a r a t o r s   a re   s u p p o r t e d   on  s l u i -  

cing  means  a r r a n g e d   in  the  t u b e ,   which  s l u i c i n g   means  a re   c a p a b l e  

of  r e l e a s i n g   an  i n d i v i d u a l   s e p a r a t o r   so  as  to  cause   i t   to  f a l l  

f u r t h e r   i n t o   the  tube   and  i n t o   the  c o n n e c t i n g   l i n e , w h i l e   the  t u b e  

in  i t s   p a r t   t h a t   i s   b r i d g e d   by  the  bypass   f u r t h e r m o r e   p o s s e s s e s  

a  s t o p   v a l v e ,   which  tube  p o s s e s s e s   at  a  p o i n t   beyond  the  b y p a s s ,  

viewed  in  the  d i r e c t i o n  o f   f low,   a  c o n s t r i c t i o n   upon  which  a  s e p a -  

r a t o r   can  be  h e r m e t i c a l l y   s u p p o r t e d ,   which  c o n s t r i c t i o n   a l l o w s  

the  s e p a r a t o r   to  pass   as  the  pump  p r e s s u r e   i s   r a i s e d ,   the  s e p a r a t o s  

being  so  d e s i g n e d   t h a t ,   in  c o - o p e r a t i o n   w i t h  d e t e c t o r s   a r r a n g e d  

near   the  p i p e s ,   they   i m p a r t   an  i m p u l s e   to  t h e s e   d e t e c t o r s   as  t h e y  



a p p r o a c h   them,  whereupon  t h e s e   d e t e c t o r s   convey  i m p u l s e s   to  an  a u -  

t o m a t i c   c o n t r o l   s y s t e m ,   the  s t o p   v a l v e s   and  s l u i c i n g   means  b e i n g  

p r o v i d e d   wi th   r e m o t e l y   c o n t r o l l e d   a c t u a t o r s   t h a t   are   e n e r g i z e d  

by  the  a u t o m a t i c   c o n t r o l   sys tem  which  is  a c t u a t e d   by  the  a f o r e -  

m e n t i o n e d   i m p u l s e s   from  the  d e t e c t o r s ,   whi le   the  r e s e r v o i r   i s  

e q u i p p e d   wi th   s i g n a l - e m i t t i n g   l e v e l   p r o b e s ,   which  s i g n a l s   d e t e r m i n e  

in  p a r t   the  o p e r a t i o n   of  the  a u t o m a t i c   c o n t r o l   s y s t e m .  

For  r e l i a b l e   c l e a n i n g   of  the  r e s e r v o i r   a f t e r   the  milk  has  p a s s e d  

t h r o u g h   i t ,   i t   is  p r o p o s e d   a c c o r d i n g   to  the  i n v e n t i o n   to  p r o v i d e  

the  i n t e r n a l   va lve   member  of  the  s top   va lve   at  the  e n t r y   of  t h e  

p i p e l i n e   i n t o   the  r e s e r v o i r ,   in  the  p o s i t i o n   n e a r e s t   to  the  r e s e r -  

v o i r ,   with  a  s p r a y i n g   d u c t ,   in  such  a  way  t h a t ,   in  the  c l o s e d  

p o s i t i o n ,   t h i s   va lve   member  a l l o w s   a  s p r a y i n g   j e t   of  a u x i l i a r y  

l i q u i d s   to  p a s s ,   as  p a r t   of  a  method  a l l o w i n g   the  r e s e r v o i r   to  be 

s a f e g u a r d e d   a g a i n s t   i n f e c t i o n   in  a  s imple   manner ,   use  being  made 

of  a u x i l i a r y   l i q u i d s   which  are  a l r e a d y   p r e s e n t .  

A c c o r d i n g   to  the  i n v e n t i o n ,   the  means  of  the  f o r w a r d i n g   s t a t i o n  

for  c a u s i n g   the  s e p a r a t o r s   to  be  c a r r i e d   a long  in  the  p i p e l i n e  

upon  each  change  of  l i q u i d   are   c o n s t i t u t e d   by  a  l e n g t h   of  p i p e  

hav ing   a  l a r g e r   i n s i d e   d i a m e t e r   than  t h a t   of  the  s e p a r a t o r s ,   w h i c h  

pipe  a c c o m o d a t e s   in  l o n g i t u d i n a l   d i r e c t i o n   a  number  of  bars   w h i c h  

j o i n t l y   form  an  e l o n g a t e   cage ,   whioh  cage  can  a c c o m o d a t e   a  number  o f  

s e p a r a t o r s   t h a t   are  a r r a n g e d   in  a  row,  the  pipe  c o n t a i n i n g   s l u i c i n g  

means  which  can  d i s c h a r g e   one  s e p a r a t o r   in  each  i n s t a n c e   so  t h a t  

t h i s   s e p a r a t o r   is  caused   to  be  c a r r i e d   a long  with  the  f low,   a n d  

which  pipe  c o n t a i n s   near   the  s l u i c i n g   means,  u p s t r e a m   in  t h e  

l i q u i d ,   p e r t u r b i n g   means  for  r a i s i n g   the  flow  r e s i s t a n c e   of  t h e  

l e a d i n g   s e p a r a t o r   in  the  l i q u i d ,   in  such  a  way  t h a t   only  a  m i n o r  

i n c l i n a t i o n   of  the  pipe  is  s u f f i c i e n t   for  c a u s i n g   t h i s   s e p a r a t o r  

to  be  c a r r i e d   a long   by  the  l i q u i d   at  the  p rope r   t ime  a f t e r   t h i s  

s e p a r a t o r   has  been  r e l e a s e d   by  the  s l u i c i n g   m e a n s .  

A  s e p a r a t o r   p r e f e r a b l y   c o n s i s t   of  an  at  l e a s t   s u b s t a n t i a l l y   s p h e r i -  

cal   wal l   of  r e s i l i e n t l y   e l a s t i c   m a t e r i a l ,   the  i n s i d e   of  which  i s  

c o m p l e t e l y   f i l l e d   up  with  an  i n c o m p r e s s i b l e   l i q u i d   such  as  w a t e r  

as  wel l   as  with  a  d i a m a g n e t i c   s u b s t a n c e   which  can  c o - o p e r a t e   w i t h  



d e t e c t o r s   a r r a n g e d   on  the  o u t s i d e   of  the  p i p e s .   The  s e a l i n g   power  
of  t h i s   type  of  c l o s i n g   e l e m e n t s ,   be ing   based  o n  t h e   r e s i l i e n t  

s t r e t c h   of  the  e n v e l o p i n g   w a l l ,   has  been  found  to  be  e x t r e m e l y  

r e l i a b l e   w i t h o u t   p r o d u o i n g   a  high  r e s i s t a n c e   i n s i d e   the  p i p e l i n e .  

The  i n s t a l l a t i o n   a c c o r d i n g   to  the  i n v e n t i o n   can  thus   convey  m i l k  

over  long  d i s t a n c e s ,   of  the  o r d e r   of  15  to  30  k i l o m e t e r s   a n d  m o r e ,  

and,  in  o t h e r   words ,   is  c a p a b l e   of  t r a n s p o r t i n g   milk  over  d i s t a n c e s  

a m o u n t i n g   to  s e v e r a l   t imes   the  l e n g t h   of  the  milk  column  which  i s  

pumped  over .   The  i n s t a l l a t i o n   w o r k s  a l m o s t   f u l l y  a u t o m a t i c a l l y   a n d  

r e q u i r e s   no  r e t u r n   l i n e   for  r e c o n v e y i n g  t h e   a u x i l i a r y   l i q u i d s   t o  

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

same,  s i n g l e   t r a n s m i s s i o n   l i n e   which  is  p r o v i d e d .   F u r t h e r m o r e ,   t h e  

f o r m a t i o n   of  foam  is   e x t e n s i v e l y   p r e v e n t e d .  

In  o rde r   f u r t h e r   to  e x p l a i n   the  i n v e n t i o n ,   an  example  of  e m b o d i m e n t  

of  the  i n v e n t i o n   w i l l e   b e . d i s c r i b e d ,   r e f e r e n c e   be ing   made  to  t h e  

d r a w i n g ,   from  which  d e s c r i p t i o n   a  few  a d d i t i o n a l   p a r t i c u l a r s   w i l l  

become  e v i d e n t .  

In  the  d r a w i n g ,  

F ig .   1  is   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  the  p r i n c i p a l   p a r t   o f  

the  r e c e i v i n g   s t a t i o n ,   in  the  s i t u a t i o n   where  the  milk  pumped  f rom 

the  f o r w a r d i n g   s t a t i o n   is  j u s t   e n t e r i n g   i n t o   the  r e c e i v i n g   s t a t i o n ;  

Fig .   2  t h r o u g h   28  are   s i m i l a r   to  F i g .  1 ,   but  show  the  s u c c e s s i o n   o f  

s i t u a t i o n s   which  f o l l o w   the  s i t u a t i o n  o f   Fig.   1 ;  

F ig .   29  shows  the  pipe  e l e m e n t   of  the  f o r w a r d i n g   s t a t i o n   in  w h i c h  

the  s e p a r a t o r s   are   s t o r e d   and  from  where  they  can  in  each  i n s t a n c e  

be  i n d i v i d u a l l y   d i s c h a r g e d   wi th   the  a id   of  s l u i c i n g   m e a n s ;  

Fig .   30  is  a  d i a g r a m m a t i c   view  of  the  s t o r a g e   c i r c u i t ;  

F ig .   31  is   a  s e c t i o n a l   view  of  a  s u b s t a n t i a l l y   s p h e r i c a l   e m b o d i m e n t  

of  a  s e p a r a t o r   a c c o r d i n g   to  the  i n v e n t i o n .  



I t   is  to  be  no ted   in  g e n e r a l   t h a t   the  p i p i n g   sys tem  of  the  r e c e i v i n g  

s t a t i o n   to  be  d i s c u s s e d   h e r e i n a f t e r ,   t o w a r d s   which  the  b a l l s   a r e  

pumped,  is  c h a r a c t e r i z e d   by  such  a  d i a m e t e r   t h a t   the  b a l l s   f i t   w i t h  

some  c l e a r a n c e   in  the  p i p e s ,   a l l o w i n g   the  l i q u i d s   to  flow  a long  t hem 

in  some  s i t u a t i o n s   which  w i l l   be  d e s c r i b e d   h e r e i n a f t e r .   The  p i p e l i n e  

which  comes  from  the  f o r w a r d i n g   s t a t i o n ,   howeve r ,   is  n a r r o w e r ,   a n d  

the  b a l l s ,   with  t h e i r   r e s i l i e n t   p r e s s u r e ,   f i t   in  i t   in  a  m a n n e r  

which  is  v i r t u a l l y   s e a l i n g .   S i m i l a r l y ,   the  s t o r a g e   c i r c u i t   o n l y  

c o m p r i s e s   the  n a r r o w e r   p i p e s .   The  c o n s t r i c t i o n s ,   or,   i f   p r e f e r r e d ,  

the  e x p a n s i o n s ,   are  i n d i c a t e d   in  F igs .   2  t h r o u g h   2 8 .  

The  r e c e i v i n g   s t a t i o n   which  is  shown  d i a g r a m m a t i c a l l y   in  Fig.  1 

c o m p r i s e s   a  r e s e r v o i r   1,  a  pipe  2,  which  is  c o n n e c t e d   at  5  to  t h e  

l o n g - d i s t a n c e   t r a n s m i s s i o n   l i n e   which  comes  from  the  f o r w a r d i n g  

s t a t i o n   (no t   shown)  be ing   b i f u r c a t e d   i n t o   a  pipe  3  and  a  pipe  4 .  

The  pipe  3  opens  c e n t r a l l y   i n t o   the  r e s e r v o i r   1.  The  mouth  6  i s  

l o c a t e d   above  a  tube  7  which  p r o t r u d e s   c e n t r a l l y   and  v e r t i c a l l y  

t h r o u g h   the  bottom  of  the  r e s e r v o i r   1  and  which  is  p r o v i d e d   w i t h  

open  s l o t s   8  a long  i t s   p a r t   which  p r o t r u d e s   i n t o   the  r e s e r v o i r   1 .  

The  pipe  3  has  a  b ranch   9  which  l e a d s   to  the  upper   p a r t   of  t h e  

r e s e r v o i r   1,  i n s i d e   which  t h i s  b r a n c h   9  ends  in  a  s p h e r i c a l  n o z z l e  

11.  The  b ranch   9  has  an  i n l e t   s tub   10  for   the  s u p p l y   of  mains  w a t e r .  

The  r e s e r v o i r   1  p o s s e s s e s   a  supp ly   pipe  12  for   f e e d i n g   c o m p r e s s e d  

a i r ,   and  is   f u r t h e r m o r e   c o n n e c t e d   to  a  d i s c h a r g e   pipe  13.  The 

r e s e r v o i r   1  is  p r o v i d e d   at  four   d i f f e r e n t   h e i g h t s   with  a  l e v e l  

s i g n a l e r   which  is  c a p a b l e   of  i n d i c a t i n g   the  l e v e l   r e a c h e d   by  t h e  

milk  or  the  a u x i l i a r y   l i q u i d ,   use  being  made  of  a  s i g n a l   i m p a r t e d  

to  the  a u t o m a t i c   c o n t r o l   sys tem  (not   shown) .   These  four   l e v e l  

s i g n a l e r s   bear   the  r e f e r e n c e   numbers  14,  16,  17  and  18 .  

The  tube  7  e x t e n d s   downwardly  o u t s i d e   the  r e s e r v o i r   in  the  fo rm 

of  the  pipe  19,  which  ends  in  the  c o u p l i n g   15,  which  s e r v e s   f o r  

c o n n e c t i n g   e i t h e r   the  c o n n e c t i n g   hose  21  which  c o n n e c t s   to  a  m i l k  

tank  v e h i c l e   (no t   shown) ,   or  the  pipe  bend  20  to  the  c o n n e c t i o n   2 2 ,  

which  l e a d s   to  a  s t o r a g e   c i r c u i t   (see  F ig .   30)  for  the  a u x i l i a r y  

l i q u i d s ,   which  s t o r a g e   c i r c u i t   opens  at  i t s   o t h e r   end  i n t o   t h e  

pipe  4 .  



A  bypass   c i r c u i t   23  wi th   an  i n t e r p o s e d   pump  24  is  c o n n e c t e d   to  t h e  

p ipe   19.  F u r t h e r m o r e ,   s l u i c i n g   means  23  and  24  are  f i t t e d   at   t h e  

tube   7,  and  are  a c t u a t e d   by  the  a u t o m a t i c   c o n t r o l   sys tem  (no t   s h o w n ) .  

They  s e r v e   for  c o n t r o l l i n g   the  p a s s a g e   of  the  s e p a r a t o r s ,   h e r e i n -  

a f t e r   r e f e r r e d   to  as  b a l l s ,   which  c o n t r o l   w i l l   be  d i s c u s s e d   in  more  

d e t a i l   in  the  c o u r s e   of  the  f u r t h e r   d e s c r i p t i o n .   The  tube  c o n t a i n s  

the  b a l l s   100,  101  and  102,  whi le   a  b a l l   103,  at  the  f r o n t   of  t h e  

i n c o m i n g   milk  column  200,  is  j u s t   f a l l i n g   i n t o   the  tube  7.  The  p i p e  

19  c o m p r i s e s   a  t h r o a t   or  c o n s t r i c t i o n   25  and  a  f i n g e r   s top   26.  T h i s  

a r r a n g e m e n t   w i l l   be  f u r t h e r   e x p l a i n e d   h e r e i n a f t e r .  

The  numbers  27  and  28  i n d i c a t e   a n n u l a r   d e t e c t o r s   which  convey  an  

i m p u l s e   to  the  a u t o m a t i c   c o n t r o l   sy s t em  (no t   shown)  when  a  b a l l  

p a s s e s   in  the  p i p e .   The  number  29  i n d i c a t e s   a  vent   b r a n c h .   The 

number  30  i n d i c a t e s   an  a u t o m a t i c   s w i t c h   which  s e r v e s   for  g u i d i n g   t h e  

b a l l s .  

The  p i p i n g   sys tem  of  the  r e c e i v i n g   s t a t i o n   i s   equ ipped   wi th   t h e  

s t o p   v a l v e s   31,  32,  33,  34,  35,  36,  37,  38  and  39,  which  can  be  

a c t u a t e d   by  the  a u t o m a t i c   c o n t r o l   sy s t em  (no t   s h o w n ) .  

The  r e c e i v i n g   s t a t i o n   as  shown  in  F ig .   1  is  marked  by  the  s i t u a t i o n  

where  the  milk  column  200  has  j u s t   e n t e r e d  t h e   r e c e i v i n g   s t a t i o n ,  

p r e c e d e d   by  a  column  of  a i r   from  which  the  milk  column  200  has  b e e n  

s e p a r a t e d   by  the  b a l l   1 0 3 .  

The  o p e r a t i o n   of  the  r e c e i v i n g   s t a t i o n   a c c o r d i n g   to  the  i n v e n t i o n  

w i l l   now  be  e x p l a i n e d   on  the  b a s i s   of  F i g s .   2  t h r o u g h   28,  w h i c h  

i l l u s t r a t e   the  s u c c e s s i o n   of  s i t u a t i o n   o c c u r r i n g   in  the  r e c e i v i n g  
s t a t i o n .   R e f e r e n c e   w i l l   f i r s t   be  made  to  F ig .   1  as  w e l l .  

A  milk   tank  v e h i c l e   (no t   shown)  is  c o n n e c t e d  t o   the  hose  21;  t h e  

p ipe   bend  20  is  d i s c o n n e c t e d .   A  d e t e c t o r   (no t   shown),   a r r a n g e d   a t  

some  d i s t a n c e   u p s t r e a m   of  the  r e c e i v i n g   s t a t i o n ,   has  i m p a r t e d   a  

s i g n a l   to  the  a u t o m a t i c   c o n t r o l   sy s t em  t h a t   the  milk  h a s  a r r i v e d .  

The  " R e c e i v i n g "   b u t t o n   (no t   shown)  is  t h e n   d e p r e s s e d   in  the  r e c e i -  

v ing   s t a t i o n ,   whereupon  the  a u t o m a t i c   c o n t r o l   sys tem  causes   t h e  

v a l v e s   and  s l u i c i n g   means  to  assume  the  p r o p e r   p o s i t i o n   f o r  



r e c e i v i n g ,   as  shown  in  F ig .   1.  The  milk  in  the  p i p e l i n e ,   by  way  o f  

a  b a l l ,   pushes   f o r w a r d   the  a i r   c o n t a i n e d   in  the  p i p e l i n e .   This  a i r  

e s c a p e s   t h r o u g h   the  pipe  13  which  ( i f   r e q u i r e d   with  the  use  of  an  

i n t e r p o s e d   s o u n d - d e a d e n i n g   d e v i c e )   l e ads   to  the  f r ee   a t m o s p h e r e .  

The  b a l l s   100,  101  and  102  are  a l r e a d y   in  the  tube  7,  where  t h e y  

r e s t   upon  the  s l u i c i n g   means  2 4 ' ,   t h e i r   f i n a l   p o s i t i o n   a f t e r   t h e  

p r e c e d i n g   r e c e p t i o n   of  mi lk .   The  r eason   for  the  p r i o r   p r e s e n c e   o f  

t h e s e   t h r e e   b a l l s   100,  101  and  102  w i l l   be  d i s c u s s e d   h e r e i n a f t e r .  

The  p a s s i n g   i f   the  b a l l   103  a long   the  d e t e c t o r   27  is  s i g n a l l e d  

t h r o u g h   to  the  a u t o m a t i c   c o n t r o l   system  (not   s h o w n ) .  

Fig.   1  shows  in  i t s   f i n a l   s i t u a t i o n   t h a t   the  milk  200  e n t e r s   t h r o u g h  

the  pipe  3  i n t o   the  r e s e r v o i r   1,  and  t h a t   the  l e a d i n g   b a l l   103  i s  

about   to  f a l l   i n t o   the  tube  7 .  

In  Fig.   2,  the  r e s e r v o i r   1  is  f i l l e d   with  milk  up  to  the  l e v e l  

s i g n a l e r   17.  As  a  r e s u l t ,   the  va lve   34  is  opened,   c a u s i n g   the  pump 

24  to  be  engaged .   The  milk  f lows  i n t o   the  tank  v e h i c l e .  

In  Fig.   3,  the  milk  l e v e l   in  the  r e s e r v o i r   1  has  dropped  to  t h e  

l e v e l   s i g n a l e r   16.  As  a  r e s u l t ,   the  pump  24  is  s t o p p e d   and  the  v a l v e  

34  is  c l o s e d .   The  milk  s t a r t s   r i s i n g   aga in   in  the  r e s e r v o i r   1 .  

Fig .   4  shows  the  s i t u a t i o n   of  the  milk  l e v e l   r i s i n g   up  to  the  l e v e l  

s i g n a l e r   18,  which  happens   when  the  m i l k - f e e d i n g   c a p a c i t y   becomes  

g r e a t e r   than  the  d i s c h a r g i n g   c a p a c i t y .   This  causes   the  va lve   36  t o  

be  c l o s e d ,   so  t h a t   the  back  p r e s s u r e   in  the  r e s e r v o i r   1  keeps  s u p p l y  

and  d i s c h a r g e   in  e q u i l i b r i u m .  

In  Fig.   5,  the  milk  column  200  has  c o m p l e t e l y   l e f t   the  t r a n s m i s s i o n  

l i n e   and  the  pipe  3.  The  s e p a r a t o r   between  the  milk  column  and  t h e  

s u b s e q u e n t   column  of  b u f f e r   wa te r   300,  the  ba l l   104,  is  j u s t   f a l l i n g  

i n t o   the  tube  7.  The  p a s s a g e   of  the  ba l l   104  a long  the  d e t e c t o r   27 

causes   the  v a l v e s   31  and  33  to  be  c l o s e d .  

In  Fig.   6,  the  milk  l e v e l   has  s t a r t e d   to  f a l l .   As  soon  as  i t   f a l l s  

below  the  l e v e l   s i g n a l e r   17,  the  va lve   36  is  aga in   opened ,   so  t h a t  

the  milk  l e v e l   can  c o n t i n u e   to  d r o p .  



In  Fig .   7,  the  mi lk   l e v e l   has  dropped  to  the  l e v e l   s i g n a l e r   1 4 ,  

c a u s i n g   the  pump  24  to  s t o p   and  the  va lve   34  t o  b e   c l o s e d .  

In  Fig.   8,  the  v a l v e s   31  and  39  are  opened ,   c a u s i n g   the  i n s i d e   o f  

the  r e s e r v o i r   to  be  s p r a y e d   with  b u f f e r   w a t e r   300.  As  soon  as  t h e  

wa te r   r e a c h e s   the  l e v e l  s i g n a l e r   16,  v a l v e   31  is  c l o s e d   and  t h e  

s p r a y i n g   is  i n t e r r u p t e d .   This  f r o n t   p a r t   o f  t h e   column  of  b u f f e r  

wa te r   s t i l l   c o n t a i n s   s o m e  m i l k ,   which  milk  now  e n t e r s   the  t a n k  

v e h i c l e .   The  amount   of  b u f f e r   water   which  ge t s   i n t o   the  t a n k  

v e h i c l e   a l o n g   wi th   t h i s   milk  does  not   r e s u l t   in  any  o b e j c t i o n a b l e  

d i l u t i n g   of  the  m i l k .  T h e   tank  v e h i c l e   is  not   shown  in  the  d r a w i n g .  

In  F ig .   9,  the  m i x t u r e   of  milk  and  b u f f e r   w a t e r   c o n t a i n e d   in  t h e  

r e s e r v o i r   is   pumped  i n t o   the  tank  v e h i c l e .   The  pump  24  s t o p s   when 

the  l e v e l   s i g n a l e r   14  i s  p a s s e d .   The  tank  v e h i c l e   can  be  d i s c o n n e c -  

ted  from  the  c o n n e c t i o n   2 1 .  

In  the  s i t u a t i o n   a c o o r d i n g   to  Fig.   10,  the  hose  21  s h o u l d   be  

v i s u a l i z e d   as  be ing   d i s c o n n e c t e d ,   the  pipe  bend  20  be ing   c o n n e c t e d  

i n s t e a d .   The  r e s e r v o i r   1  can  now  be  b r o u g h t   i n t o   flow  c o m m u n i c a t i o n  

with  the  s t o r a g e   c i r c u i t   1000  (see  Fig.   30) .   This   is  f u r t h e r m o r e  

a c c o m p l i s h e d   by  d e p r e s s i n g   a  b u t t o n   (no t   shown) ,   as  a  r e s u l t   o f  

which  the  a u t o m a t i c   c o n t r o l   sys tem  r e c e i v e s   t h e  i n s t r u c t i o n   o f  

" C l a e n i n g " .   This   c a u s e s   the  va lve   35  to  be  opened ,   and  the  b a l l  

100  is   s l u i c e d   wi th   the  a id   o f  t h e   f i n g e r s   of  the  s l u i c i n g   means  

23'  and  2 4 ' .   T h i s  b a l l   100  now  comes  to  r e s t   s e a l i n g l y   upon  t h e  

c o n s t r i c t i o n   25.  If   n e c e s s a r y ,   the  b a l l   is   p r e v e n t e d   from  s l i p p i n g  

t h r o u g h ,   use  b e i n g   made  of  the  f i n g e r   s t o p   2 6 .  

In  Fig .   11,  the   v a l v e   35  is  c l o s e d ,   and  the  v a l v e s   31  and  39  a r e  

open.  The  i n s i d e   of  the  r e c e i v i n g   s t a t i o n   is  now  washed ,   use  b e i n g  

made  of  the   p r e s s u r e   in  the  t r a n s m i s s i o n   l i n e .   The  b u f f e r   w a t e r   300 

is  f o l l o w e d   by  the  b a l l   105,  the  pa s sage   of  which  is  m e r e l y   r e g i s -  

t e r e d   and  c o u n t e d   by  the  a u t o m a t i c   c o n t r o l   s y s t e m .   The  b a l l   105  i s  

f o l l o w e d   by  the  p r e - r i n s i n g   wa te r   3 0 1 .  

In  F ig .   12,  the   w a t e r   l e v e l   has  r i s e n   to  the  l e v e l   s i g n a l e r   1 7 .  

This  c a u s e s   the  v a l v e   34  to  be  opened  and  the  pump  24  to  be  s t a r t e d .  



A  p r e s s u r e   b u i l d s   up  in  the  b y p a s s ,   as  a  r e s u l t   of  which  the  b a l l  

100  is  f o r c e d   t h r o u g h   the  c o n s t r i c t i o n   25  and,  by  way  of  the  p i p e  

22,  t owards   the  s t o r a g e   c i r c u i t   1000  (F ig .   30).   The  b a l l   is  f o l l o w e d  

by  the  wa te r   300  and  301.  When  the  l e v e l   s i g n a l e r   16  is  p a s s e d ,  

the  pump  24  is  s t o p p e d   and  the  va lve   34  c l o s e d ,   whereupon  the  w a t e r  

r i s e   a g a i n ,   c o n t i n u i n g   to  f a l l   and  r i s e   a l t e r n a t e l y   be tween   t h e  

l e v e l   s i g n a l e r s   16  and  17  in  the  same  manner  as  had  f i r s t   b e e n  

p e r f o r m e d   by  the  m i l k .  

In  Fig.   13,  the  v a l v e   31  is  c l o s e d   as  a  r e s u l t   of  the  b a l l   106  - -  

which  s e p a r a t e s   the  p r e - r i n s i n g   water   301  from  the  c l e a n i n g   l i q u i d  

400  which  is  now  f l o w i n g   in  --   hav ing   passed   the  d e t e c t o r   2 7 .  

In  Fig.   14,  the  l e v e l   of  the  p r e - r i n s i n g   water   301  has  f a l l e n   t o  

the  l e v e l   s i g n a l e r   14.  As  a  r e s u l t ,   the  pump  24  is  s t o p p e d   a n d  

the  va lve   34  c l o s e d ,   the  b a l l   101  being  s l u i c e s   to  the  c o n s t r i c t i o n  

25  t h r o u g h   the  va lve   35,  which  has  opened  in  the  mean t ime ,   f o r  

which  o p e r a t i o n   use  is  made  of  the  s l u i c i n g   means  23'  and  2 4 ' .  

In  Fig.   15,  the  v a l v e   31  is  opened ,   and  the  c l e a n i n g   l i q u i d   400 

flows  aga in   t h r o u g h   the  pipe  9  and  the  s p h e r i c a l   sp ray   n o z z l e   1 1 ,  

on  the  one  hand,   and  t h r o u g h   the  sp ray   duct   133  ( a l s o   see  F i g . 7 ) ,  

on  the  o t h e r ,   i n t o   the  r e s e r v o i r   1.  When  the  l e v e l   s i g n a l e r   17  i s  

p a s s e d ,   the  va lve   34  is  opened  and  the  pump  24  s t a r t e d .   The  b a l l  

101  has  now  come  to  s e p a r a t e   the  two  l i q u i d s   301  and  400.  At  t h e  

same  t ime,   the  l e v e l   of  the  c l e a n i n g   l i q u i d   400  in  the  r e s e r v o i r  

c o n t i n u o u s   a l t e r n a t i n g   be tween  the  l e v e l   s i g n a l e r s   16  and  17,  a s  

had  f i r s t   been  the  case  with  the  milk  and  with  the  w a t e r .  

Fig.   16  shows  how,  upon  the  c l e a n i n g   l i q u i d   400  r e a c h i n g   the  l e v e l  

16  for  the  f i r s t   t ime ,   the  pump  24  is  s t o p p e d ,   the  va lve   31  i s  

c l o s e d ,   and  the  b a l l   102  s l u i c e d .  

Fig.   17  shows  t h a t   the  va lve   31  has  been  opened  aga in   and  t h a t   t h e  

c l e a n i n g   l i q u i d   400  has  aga in   r e a c h e d   the  l e v e l   17.  As  a  r e s u l t ,  

the  pump  24  is  s t a r t e d .   The  p r o c e d u r e   d e s c r i b e d   with  r e s p e c t   t o  

F igs .   16  and  17  is  r e p e a t e d ,   and  the  b a l l   103  is  s l u i c e s .   The 

l a u n c h i n g   of  a d d i t i o n a l   b a l l s   i n t o   the  c l e a n i n g   l i q u i d   has  t h e  



pu rpose   of  a t t a i n i n g   improved   c l e a n i n g   of  the  t r a n s m i s s i o n   l i n e  

as  a  r e s u l t   of  the  sweep ing   a c t i o n   of  the  b a l l s .  

In  F ig .   1B,  the  c l e a n i n g   l i q u i d   400  has  f u l l y   e n t e r e d   i n t o   t h e  

r e c e i v i n g   i n s t a l l a t i o n ,   and  the  b a l l   107  --   which  s e p a r a t e s   t h e  

c l e a n i n g   l i q u i d   400  from  the  p o s t - r i n s i n g  w a t e r   500  - -   has  p a s s e d  

the  d e t e c t o r   27.  As  a  r e s u l t ,   the  va lve   31  is  c l o s e d .   The  l e v e l  

of  the  c l e a n i n g   l i q u i d   400  in  t h e  r e s e r v o i r   1  c o n t i n u e s   to  f a l l .  

In  F ig .   19,  the  c l e a n i n g   l i q u i d   400  has  passed   the  l e v e l   14.  As  a 

r e s u l t ,   the  pump  24  is  s t o p p e d ,   and  the  b a l l   104,  h a v i n g   b e e n  

s l u i c e d   p a s t   the  s l u i c i n g   means  23'  and  241,  c o n t i n u e s   on  i t s   way.  

Fig .   20  shows  a  r e p e t i t i o n   of  the   p r e c e d i n g   s e p a r a t i o n   of  l i q u i d s .  

The  p o s t - r i n s i n g   wa te r   500  is   now  e n t e r i n g   the  r e s e r v o i r   1  t h r o u g h  

the  s p r a y i n g   d e v i c e s .  

In  F ig .   21,  the  l a s t   b a l l   108,  s e p a r a t i n g   the  r e w a s h i n g   wa te r   f r o m  

the  c o m p r e s s e d   a i r   600,  has  p a s s e d   the  d e t e c t o r  2 7 .   As  a  r e s u l t ,  

the  v a l v e   31  is  c l o s e d .  

In  F ig .   22,  the  v a l v e   33  is  opened  and  s u b s e q u e n t l y ,   for   f i v e  

s e c o n d s ,   the   v a l v e   34  as  w e l l ,   c a u s i n g   the  b a l l s   105,  106,  107  a n d  

108  to  f a l l   i n t o   the  tube  7,  hav ing   been  pushed  f o r w a r d   by  t h e  

mains  w a t e r   7 0 0 .  

In  F ig .   23,  the  p o s t - r i n s i n g   wa te r   500  has  r e a c h e d   the   l e v e l   1 4 ,  

c a u s i n g   the  b a l l   105  to  be  s l u i c e d .  

In  F ig .   24,  the  b a l l   105  is  pumped  i n t o   the  s t o r a g e   c i r c u i t   ( F i g .  

30).   As  a  r e s u l t   of  the  d e t e c t o r   28  hav ing   been  p a s s e d ,   the  pump 

24  is   s t o p p e d ,   and  the  va lve   34  c l o s e d .  

In  F ig .   25,  the  v a l v e   36  is  opened ,   and  the  c o m p r e s s e d   a i r   600  i s  

blown  o f f   i n t o   the  f r ee   a t m o s p h e r e  t h r o u g h   the  pipe  13,  i f   r e q u i r e d  

with  the  use  of  a  s o u n d - d e a d e n i n g   d e v i c e   (no t   whown).  The  a b s e n c e  

of  e x c e s s   p r e s s u r e   in  the  t r a n s m i s s i o n   l i n e   is  s i g n a l l e d   by  t h e  

p r e s s u r e   s w i t c h   40  to  the  a u t o m a t i c   c o n t r o l   s y s t e m .  



In  Fig.   26,  c o m p r e s s e d   a i r   800  is  blown  in ,   at   the  i n s t r u c t i o n   o f  

the  p r e s s u r e   s w i t c h   40,  t h r o u g h   the  va lve   38  which  has  been  o p e n e d  

in  the  m e a n t i m e ,   the  va lve   35  and  37  be ing   opened  as  w e l l .   The 

s w i t c h   30  is  s h i f t e d   whi le   the  va lve   37  is  be ing   opened .   The 

a u x i l i a r y   l i q u i d s   and  the  s e p a r a t o r s   are  now  p r e s s e d   back  from  t h e  

s t o r a g e   c i r c u i t   1000  ( F i g .   30),   t h r o u g h   the  v a l v e   37,  t owards   t h e  

f o r w a r d i n g   s t a t i o n   (no t   shown) .   Fig.   26  shows  the  moment  in  w h i c h  

the  s e p a r a t o r   of  c l e a n i n g   l i q u i d   400  and  p o s t - r i n s i n g   water   500  i s  

p a s s i n g   the  v a l v e   3 7 .  

Fig.   27  shows  the  s i t u a t i o n   a f t e r   a r r i v a l   of  the  r e t u r n   d i s p a t c h  

at  the  f o r w a r d i n g   s t a t i o n   (not   shown).   Upon  e x p i r a t i o n   of  t h e  

maximum  of  t ime  r e q u i r e d   for  the  r e t u r n   d i s p a t c h ,   the  va lve   38  i s  

c l o s e d ,   and  the  v a l v e s   31  and  36  are  opened .   The  c o m p r e s s e d   a i r  

for   the  r e t u r n   d i s p a t c h   is  now  l i k e w i s e   blown  of f   t h r o u g h   the  p i p e  

1 3 .  

F ig .   28  shows  the  v a l v e s ,   b a l l s ,   e t c .   r e s t o r e d   to  the  s i t u a t i o n   a s  

r e p r e s e n t e d   in  F i g . 1 ,   the  i n s t a l l a t i o n   thus   be ing   ready  for  r e c e i v i n g  

the  nex t   d i s p a t c h   of  m i l k .  

If   two  c o n s i g n m e n t s   of  milk  are  f o r w a r d e d   in  r a p i d   s u c c e s s i o n , t h e r e  

is  no  need  to  c l e a n   the  t r a n s m i s s i o n   l i n e   a f t e r   the  f i r s t   c o n s i g n m e n t .  

I t   w i l l   the  be  s u f f i c i e n t   to  use  b u f f e r   w a t e r .   This  b u f f e r   w a t e r  

is  s t o r e d   in  the  s t o r a g e   c i r c u i t   with  t h r e e   b a l l s   and  r e t u r n e d  

s i m u l t a n e o u s l y   with  the  next   comple te   c o n s i g n m e n t   of  a u x i l i a r y  

means  as  d e s c r i b e d   h e r e i n a b o v e .   I t   is  for  t h i s   r e a s o n   t h a t   t h e  

f o r w a r d i n g   s t a t i o n   w i l l   have  to  be  c a p a b l e   of  a c c o m o d a t i n g   a t  

l e a t   n ine   b a l l s .  

Fig .   29  shows  the  d e l i v e r y   mechanism,   or  o u t p u t   p a r t ,   of  the  f o r -  

wa rd ing   s t a t i o n ,   which  is  not  shown  i t s e l f ,   which  o u t p u t   p a r t '  

c o n s i s t s   of  a  pipe  50  which  is  s u f f i c i e n t l y   wide  for  a c c o m o d a t i n g ,  

i n s i d e   a  cage  51  c o n s t i t u t e d   by  b a r s ,   the  b a l l s   103  t h r o u g h   1 1 1 ,  

in  such  a  way  t h a t   the  milk  and  the  a u x i l i a r y   l i q u i d s   which  are  t o  

l e a v e   the  f o r w a r d i n g   s t a t i o n   at  the  p o i n t   52  w i l l   be  c a p a b l e   o f  

f l o w i n g   r e a d i l y   a long   them.  The  cage  of  bars   is  c l o s e d   on  the  r e a r  

s i de   wi th   the  s t o p   70  so  as  to  a l low  the  b a l l s   to  be  c o l l e c t e d   on 



t h e i r   way  back  from  the  r e c e i v i n g   s t a t i o n .   The  numbers  53  and  54 

i n d i c a t e   s l u i c i n g   means,   and  the  number  55  i n d i c a t e s   a  s i g h t   g l a s s  

for   c h e c k i n g   w h e t h e r   a l l   b a l l s   are  p r e s e n t   a f t e r   the  a r r i v a l   of  a 

r e t u r n   c o n s i g n m e n t   as  wel l   as  fo r   o b s e r v i n g   the  e n t r y   of  the  m i l k  

and  of  the  a u x i l i a r y   l i q u i d s .   During  the  i n f l o w   of  m i lk ,   t h e  

s l u i c i n g   means  53  and  54  are   a c t u a t e d ,   and  the  f i r s t   b a l l   103 

s t a r t s   f u n c t i o n i n g  a s   s e p a r a t o r   between  the  column  of  a i r   in  t h e  

t r a n s m i s s i o n   l i n e   56  and  the  mi lk .   Each  change  of  l i q u i d   i s  

a c c o m p a n i e d   by  the  s l u i c i n g   of  a n o t h e r   b a l l .  

I t   has  been  found  t h a t   when  the  pipe  c o n n e c t i o n   is  a r r a n g e d   at  a 

smal l   ang le   of  i n c l i n a t i o n ,   which  a r r a n g e m e n t   c o n s t i t u t e s   a  

p r e f e r r e d   d e s i g n ,   the  n e g a t i v e   flow  r e s i s t a n c e   of  the  b a l l   to  be  

s l u i c e s   c auses   i t   to  remain   in  i t s   p o s i t i o n ,   d e s p i t e   the  w i t h d r a w a l  

of  the  f i n g e r   57  of  the  s l u i c i n g   means  53.  A c c o r d i n g   to  the  i n v e n t i o n ,  

a  flow  p e r t u r b e r   58,  for   example  in  the  form  of  a  r i n g ,   is   p r o v i d e d  

s l i g h t l y   u p s t r e a m   from  the  p o s i t i o n   of  the  l e a d i n g   b a l l .   T h i s  

causes   the  pure  flow  a round   the  b a l l   to  be  d i s t u r b e d ,   thus   i n d u c i n g  

a  p o s i t i v e   r e s i s t a n c e   of  the  b a l l   of  s u f f i c i e n t  m a g n i t u d e   to  a l l o w  

i t   to  be  r e l i a b l y   c a r r i e d   a long   by  the  flow  of  l i q u i d   even  at  t h e  

a f o r e m e n t i o n e d   minor  a n g l e   of  i n c l i n a t i o n   of  the  pipe  5 0 .  

Fig.   30  d i a g r a m m a t i c a l l y   r e p r e s e n t s   the  s t o r a g e   c i r c u i t ,   w h i c h  

a s s e m b l y   is   c o n s t i t u t e d   by  t u b i n g   in  which  the  b a l l s   a re   a  s e a l i n g  

f i t .  

Fig.   31  is  a  s e c t i o n a l   view  of  a  b a l l  6 0 .   I t   c o n s i s t s   of  a  wal l   61 

of  r e s i l i e n t l y   e l a s t i c   m a t e r i a l   such  as  r u b b e r ,   in  w h i c h  w a l l   61 

a  va lve   62  is  p r o v i d e d .   The  i n s i d e   is  o c c u p i e d   by  a  s t e e l   b a l l   6 3 .  

The  r e m a i n i n g   space   is  f i l l e d   ( v i r t u a l l y )   c o m p l e t e   wi th   wa t e r   6 4 .  



1.  I n s t a l l a t i o n   for  convey ing   milk  over  long  d i s t a n c e s   t h r o u g h   a 

p i p i n g   s y s t e m ,   c h a r a c t e r i z e d   by  a  f o r w a r d i n g   s t a t i o n ,   a  r e c e i v i n g  

s t a t i o n   and  an  i n t e r p o s e d   p i p e l i n e ,   which  f o r w a r d i n g   s t a t i o n  

p o s s e s s e s   means  for  pumping  milk  (200)   t h r o u g h   the  p i p e l i n e   (2,  3 )  

to  the  r e c e i v i n g   s t a t i o n   in  s e r i e s   with  a u x i l i a r y   l i q u i d s   ( 3 0 0 , 3 0 1 ,  

400,  500)  for  keep ing   the  p i p e l i n e   (2,  3)  c l e a n ,   and  a l s o   p o s s e s s e s  

means  for  k e e p i n g   the  milk  (200)  s e p a r a t e   from  the  a u x i l i a r y   l i q u i d s  

(300,   301,  400,  500)  and  the  a u x i l i a r y   l i q u i d s   from  each  o t h e r  

d u r i n g   t r a n s p o r t a t i o n ,   t h i s   be ing   a c c o m p l i s h e d   by  means  of  s e p a r a -  

t o r s   (60,  100-111)   which  are  caused   to  be  c a r r i e d   a long  upon  e a c h  

change  of  l i q u i d   and  which  sea l   off   the  p ipes   of  the  p i p i n g   s y s t e m ,  

which  r e c e i v i n g   s t a t i o n   p o s s e s s e s   means  for   r e c e i v i n g   the  i n c o m i n g  

milk  ( 2 0 0 ) ,   the  a u x i l i a r y   l i q u i d s   (300 ,   301,  400,  500)  and  t h e  

s e p a r a t o r s   between  them  as  wel l   as  means  for  d e l i v e r i n g   the  m i l k  

(200)  s e p a r a t e l y   from  the  a u x i l i a r y   l i q u i d s   (300,  301,  400,  5 0 0 )  

to  means  for  f u r t h e r   t r a n s p o r t a t i o n ,   such  as  a  tank  v e h i c l e ,  

f u r t h e r m o r e   means  for  pumping  the  a u x i l i a r y   l i q u i d s   (300,  3 0 1 , 4 0 0 ,  

500) ,   kept   s e p a r a t e   from  each  o t h e r   by  the  s e p a r a t o r s   (60,  1 0 0 - 1 1 1 )  

back  to  the  f o r w a r d i n g   s t a t i o n ,   as  wel l   as  means  for  k e e p i n g   t h e  

r e c e i v i n g   s t a t i o n ' s   own  i n s t a l l a t i o n   c l e a n ,   the  r e c e i v i n g   s t a t i o n  

c o m p r i s i n g   a  r e s e r v o i r   (1)  i n t o   which  the  p i p e l i n e   (3)  e n t e r s ,   n e a r  

which  p o i n t   of  en t ry   two  s top   v a l v e s   (31,   33)  are  a r r a n g e d   and  t h e  

end  (6)  which  p r o t r u d e s   i n t o   the  r e s e r v o i r   (1)  being  c o n n e c t e d   t o  

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

of  the  r e s e r v o i r   (1 ) ,   o p e n i n g s   (8)  be ing   p r o v i d e d   in  the  w a l l  

of  the  pa r t   of  the  tube  ( 7 ) o c c u r r i n g   i n s i d e   the  r e s e r v o i r   ( 1 ) ,  

the  p a r t   (19)  of  the  tube  (7)  p r o j e c t i n g   o u t s i d e   the  r e s e r v o i r  

be ing   in  e n g a g e a b l e   and  d i s e n g a g e a b l e   flow  c o m m u n i c a t i o n   w i t h  

a  b ranch   p o i n t   for  c o n n e c t i o n   (21)  to  a  tank  v e h i c l e ,   or  w i t h  

a  c o n n e c t i n g   l i n e   ( 2 0 , 2 2 )   which  i n c l u d e s   a  s t o r a g e   c i r c u i t   ( 1 0 0 0 )  

s e r v i n g   to  s t o r e   the  a u x i l i a r y   l i q u i d s   (300,  301,  400,  500) ,   w h i c h  

c o n n e c t i n g   l i n e   (22)  l e ads   to  a  p o i n t   l o c a t e d   ups t r eam  of  the  p o i n t  

of  e n t r y   of  the  p i p e l i n e   ( 3 )  i n t o   the  a f o r e m e n t i o n e d   r e s e r v o i r ,   a 

f l u i d   pump  (24)  and  a  s top   va lve   (34)  be ing   p r o v i d e d   in  a  b y p a s s  

(23)  of  the  pa r t   (19)  of  the  v e r t i c a l   tube  (7)  which  p r o t r u d e s   o u t -  

s i de   the  r e s e r v o i r   (1) ,   the  top  of  which  r e s e r v o i r   (1)  is  e q u i p p e d  



with  an  i n l e t   p ipe   ( 1 2 ) ,   i n c l u d i n g   a  s top   v a l v a   ( 3 8 ) ,   for   c o m p r e s s e d  

a i r   (800)   as  we l l   as  with  a  d i s c h a r g e   pipe  ( 1 3 ) ,   i n c l u d i n g   a  s t o p  

va lve   ( 3 6 ) ,   fo r   the  e v a c u a t i o n   of  a i r ,   s p r a y i n g   means  (11)  f u r t h e r -  

more  be ing   p r o v i d e d   for  wash ing   out  the  i n s i d e   of  the  r e s e r v o i r  

(1 ) ,   which  s p r a y i n g   means  (11)  p o s s e s s   a  c o n n e c t i o n   ( 9 ) ,   i n c l u d i n g  

a  s t o p  v a l v e   ( 3 9 ) ,   to  the  p i p e l i n e   (3)  at   the  p o i n t   l o c a t e d   b e t w e e n  

the  a f o r e m e n t i o n e d   two  s t o p   v a l v e s   (31,  33)  nea r   the   e n t r y   of  t h e  

p i p e l i n e   (3)  i n t o   the  r e s e r v o i r   (1 ) ,   which  c o n n e c t i o n   (9)  is  p r o -  
v ided   wi th   a  s u p p l y   pipe  (10)  with  a  s top   v a l v e   (32)  for   m a i n s  

water   be tween   the  a f o r e m e n t i o n e d   s top   v a l v e   (39)  and  the  p o i n t  

where  the   c o n n e c t i o n   opens  i n t o   the  p i p e l i n e   ( 3 ) ,   the  tube  ( 7 )  

which  p r o t r u d e s   i n t o   the  r e s e r v o i r   being  s u i t a b l e   for  a c c o m m o d a t i n g  

the  s e p a r a t o r s   (60,   100  -111)   t h a t   are  l e a v i n g   the  p i p e l i n e   ( 3 ) ,  

in  such  a  way  t h a t   they  do  not  s e a l   off   t h i s   tube   but  a l l ow   l i q u i d  

to  c o n t i n u e   to  f low  a long   them  and  t h r o u g h   i t ,   which   s e p a r a t o r s  

(60,  1 0 0 -   111)  a re   s u p p o r t e d   on  s l u i c i n g  m e a n s   ( 2 3 ' ,   2 4 ' ,   2 6 )  

a r r a n g e d   in  the   tube   ( 7 ) ,   w h i c h  s l u i c i n g   means  ( 2 3 ' ,   2 4 ' ,   26)  a r e  

c a p a b l e   of  r e l e a s i n g   an  i n d i v i d u a l   s e p a r a t o r   so  as  to  cause   i t   t o  

f a l l   f u r t h e r   i n t o   the  tube   (7,  19)  and  i n t o   the  c o n n e c t i n g   l i n e  

(20) ,   w h i l e   the  tube   (7)  in  i t s   p a r t   (19)  t h a t   is  b r i d g e d   by  t h e  

bypass   (23)   f u r t h e r m o r e   p o s s e s s e s  a   s top   v a l v e   ( 3 5 ) ,   which  t u b e  

(19)  p o s s e s s e s   a t  a   p o i n t   beyond  the  bypass   ( 2 3 ) ,   v iewed  in  t h e  

d i r e c t i o n   of  flowm  a  c o n s t r i c t i o n   (25)  u p o n  w h i c h   a  s e p a r a t o r  

can  be  h e r m e t i c a l l y   s u p p o r t e d ,   which  c o n s t r i c t i o n   (25)  a l l o w s   t h e  

s e p a r a t o r   to  pass   as  the  pump  p r e s s u r e   is  r a i s e d ,   the  s e p a r a t o r s  

(60,  1 0 0 -   111)  be ing   so  d e s i g n e d   t h a t ,   in  c o - o p e r a t i o n   w i t h  

d e t e c t o r s   (27,   28)  a r r a n g e d   near   the  p i p e s ,   they  i m p a r t   an  i m p u l s e  

to  t h e s e   d e t e c t o r s   (27,   28)  as  they  a p p r o a c h   them,  whereupon  t h e s e  

d e t e c t o r s   (27,   28)  convey  i m p u l s e s   to  an  a u t o m a t i c   c o n t r o l   s y s t e m ,  

the  s t o p   v a l v e s   (31,   39)  and  s l u i c i n g   means  (23;   24,  26)  b e i n g  

p r o v i d e d   wi th   r e m o t e l y   c o n t r o l l e d   a c t u a t o r s   t h a t   are   e n e r g i z e d   by 

the  a u t o m a t i c   c o n t r o l   sys tem  which  is  a c t u a t e d   by  the  a f o r e m e n t i o n e d  

i m p u l s e s   from  the  d e t e c t o r s   (27,  28) ,   wh i l e   the  r e s e r v o i r   (1)  i s  

e q u i p p e d   wi th   s i g n a l - e m i t t i n g  l e v e l   p robes   (14,   16,  17,  18) ,   w h i c h  

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

s y s t e m .  

2.  I n s t a l l a t i o n   a c c o r d i n g   to  c la im  1,  c h a r a c t e r i z e d   in  t h a t   t h e  



means  of  the  f o r w a r d i n g   s t a t i o n   for   c a u s i n g   the  s e p a r a t o r s   ( 6 0 ,  

100  - 1 1 1 )   to  be  c a r r i e d   a long  in  the  p i p e l i n e   upon  each  c h a n g e  

of  l i q u i d   a re   c o n s t i t u t e d   by  a  l e n g h t   of  pipe  (50)  having   a  l a r g e r  

i n s i d e   d i a m e t e r   than  t h a t   of  the  s e p a r a t o r s   (60,  100  - 1 1 1 ) ,   w h i c h  

pipe  (50)  accommoda tes   in  l o n g i t u d i n a l   d i r e c t i o n   a  number  of  b a r s  

which  j o i n t l y   form  an  e l o n g a t e   cage  ( 5 1 ) ,   which  cage  (51)  c a n  

accommodate   a  number  of  s e p a r a t o r s   (60,  100-  111)  t h a t   are  a r r a n g e d  

in  a  row,  and  which  pipe  (50)  c o n t a i n s   near   i t s   s l u i c i n g   means  

(53,  54),   u p s t r e a m   in  the  l i q u i d ,   p e r t u r b i n g   means  (58)  for  r a i s i n g  

the  flow  r e s i s t a n c e   of  the  l e a d i n g   s e p a r a t o r   (103)  in  the  l i q u i d .  

3.  I n s t a l l a t i o n   a c c o r d i n g   to  c la im  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

the  i n t e r n a l   va lve   member  of  the  s top   va lve   (33)  at  the  e n t r y   o f  

the  p i p e l i n e   (3)  i n t o   the  r e s e r v o i r   ( 1 ) ,   in  the  p o s i t i o n   n e a r e s t  

to  the  r e s e r v o i r ,   is  e q u i p p e d   with  a  s p r a y i n g   duct  (133) ,   in  s u c h  

a  way  t h a t ,   in  the  c l o s e d   p o s i t i o n   of  t h i s   va lve   member,  a  s p r a y i n g  

j e t   of  the  a u x i l i a r y   l i q u i d s   is  a l l o w e d   to  p a s s .  

4.  I n s t a l l a t i o n   a c c o r d i n g   to  any  one  of  the  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   in  t h a t   a  s e p a r a t o r   (60)  is  c o n s t i t u t e d   by  an  a t  

l e a s t   s u b s t a n t i a l l y   s p h e r i c a l   wal l   (61)  of  r e s i l i e n t l y   e l a s t i c  

m a t e r i a l ,   the  i n s i d e   of  which  is  c o m p l e t e l y   f i l l e d   up  with  an  

i n c o m p r e s s i b l e   l i q u i d   (64)  such  as  w a t e r ,   a  mass  of  d i a m a g n e t i c  

m a t e r i a l   (63)  f u r t h e r m o r e   hav ing   been  i n t r o d u c e d   which  can  c o -  

o p e r a t e   wi th   a  d e t e c t o r   (27,  28)  t h a t   is  a r r a n g e d   on  the  o u t s i d e  

of  the  p ipes   (2,  2 2 ) .  


































	bibliography
	description
	claims
	drawings
	search report

