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(g)  Pressure-feeding  apparatus. 

©  This  invention  relates  to  a  pressure-feeding  apparatus 
(1)  of  the  type  wherein  oil  pressure  chambers  disposed  on 
both  sides  of  a  barrel  (13)  of  an  oil  pressure  cylinder  (12) 
are  connected  to  a  pressure-feeding  apparatus  mam  body 
(2)  having  swelling  type  flexible  membranes  (3)  corre- 
sponding  to  the  oil  pressure  chambers  (17)  through  oil  pres- 
sure  passages  (11).  More  particularly,  the  present  invention 
relates  to  an  oil  pressure  cylinder  apparatus  (12)  which  can 
be  transported  by  a  truck  or  the  like  and  has  a  construction 
wherein  an  oil  pressure  cylinder  (12)  has  three-dimen- 
sionally  a  pair  of  oil  pressure  chambers  (21)  having  an 
equal  capacity  on  both  sides  of  a  center  oil  chamber  (20) 
through  partitions,  the  piston  (18)  of  each  of  these  three  oil 
pressurechambers  is  integrally  connected  by  a  rod  (19), 
the  oil  pressure  chambers  (21)  on  both  sides  are  connected 
by  a  bypass  passage  (24)  while  the  center  oil  pressure 
chamber  (20)  is  connected  to  an  oil  tank  (28)  through  an  oil 
pressure  pump  (36)  and  switch  valves  (34)  such  as  electro- 
magnetic  valves  are  disposed  in  the  passage  of  the  oil 
pressure  chambers  (20)  on  both  sides  connected  to  the  oil 
tank  (28). 
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S P E C I F I C A T I O N  

T i t l e   of  t h e   I n v e n t i o n  

PRESSURE-FEEDING  APPARATUS 

F i e l d   of  t he   I n v e n t i o n  

The  t e c h n i q u e   d i s c l o s e d   h e r e i n   r e l a t e s   to  a  

t e c h n i c a l ,   f i e l d   of  the   ' c o n s t r u c t i o n   of  p r e s s u r e -  

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

t h e   l i k e   to  a  s o l i d - l i q u i d   s e p a r a t o r   s u c h   as  a  f i l t e r  

p r e s s   . 

D e s c r i p t i o n   of  t h e   P r i o r   A r t  

P r o c e s s i n g   of  a  s l u r r y   s u c h   as  a  s l u d g e   h a s  

become   a.  c r i t i c a l   s o c i a l   p r o b l e m   w i t h   t h e   p r o g r e s s   o f  

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

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

f o r   p r e s s u r e - f e e d i n g   v a r i o u s   k i n d s   of  s l u r r i e s .   A 

p r e s s u r e - f e e d i n g   a p p a r a t u s   ma in   -body  h a v i n g   a  s w e l l i n g  

t y p e   f l e x i b l e   m e m b r a n e   in  p l a c e   of  a  m e r e   d i a p h r a g m  

pump  has  b e e n   d e v e l o p e d   and  p u t   i n t o   p r a c t i c a l   u s e  

as  d i s c l o s e d   in  many  p a t e n t   a n d   u t i l i t y   m o d e l   a p p l i c a -  

t i o n s   f i l e d   by  t h e   p r e s e n t   A p p l i c a n t .   An  o i l   p r e s s u r e  

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

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

body  has  been   d e v e l o p e d   and  p u t   i n t o   p r a c t i c a l   u s e ,   t o o ,  

In  a  l a r g e   p l a n t   w h e r e   t h e   p r e s s u r e - f e e d i n g  

a p p a r a t u s   ma in   body  is   c o n n e c t e d ,   to  a  f i l t e r   p r e s s ,  

or  t he   l i k e ,   an  o i l   p r e s s u r e   s y s t e m   p r e s s u r e - f e e d i n g  

a p p a r a t u s   i s   g r e a t   in   s i z e   and  i s   i n s t a l l e d   f i x e d l y .  
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In   t h e   c a s e   of  a  p o r t a b l e   p r e s s u r e - f e e d i n g  

a p p a r a t u s   m a i n   b o d y ,   on  t h e   o t h e r   h a n d ,   a  p o r t a b l e  

p r e s s u r e - f e e d i n g   a p p a r a t u s   b e c o m e s   n e c e s s a r y   and  a  

demand   has   b e e n   i n c r e a s i n g   f o r   a  p r e s s u r e - f e e d i n g  

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

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

a p p a r a t u s ,   t h a t   s a t i s f i e s   s u c h   r e q u i r e m e n t s   has   n o t  

y e t   b e e n   d e v e l o p e d   to  t h i s   d a t e .  

P r e s s u r e - f e e d i n g   a p p a r a t u s e s   to   be  c o n n e c t e d  

to  the .   p r e s s u r e -   f e e d i n g   a p p a r a t u s   ma in   body   a r e   m o s t l y  

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

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

a p p a r a t u s ,   when  t h e   i n i t i a l   s t r o k e   of  t h e   p i s t o n   o f  

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

s t a g e .   As  a  r e s u t ,   a l t h o u g h   t h e y   a r e   p o r t a b l e ,   t h e y  

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

a r e   c o m p l i c a t e d .  

Summary  of  t h e   I n v e n t i o n  

In   o r d e r   tp  s o l v e   t h e   p r o b l e m s   of   t h e   p o r t a b l e  

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

a b o v e ,   t h e   p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to  p r o v i d e  

an  e x c e l l e n t   p r e s s u r e - f e e d i n g   a p p a r a t u s   w h i c h   i s  

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

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

p r e s s u r e ,   c i r c u i t ,   has   l e s s   o i l   l e a k a g e ,   can   be  e a s i l y  
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3 .  

c o n n e c t e d   and  d i s c o n n e c t e d . .   to   and  f rom  t h e   p r e s s u r e -  

f e e d i n g   a p p a r a t u s   ma in   body   and  i s   a d v a n t a g e o u s   f o r  

t h e   f i e l d   of  f l u i d   t e c h n i q u e .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g  

The  a c c o m p a n y i n g   s o l e   d r a w i n g   i s   an  e x p l a n a t o r y  

v i e w   of  one  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   a n d  

i s   a  s c h e m a t i c   s t r u c t u r a l   v i e w .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t  

R e f e r e n c e   n u m e r a l   1  r e p r e s e n t s   a  p r e s s u r e - f e e d i n g  

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

i n v e n t i o n   and  i s   a d a p t e d   to  be  c o n n e c t a b l e   to  p r e s s u r e -  

f e e d i n g   a p p a r a t u s   ma in   b o d i e s   2  d i s c l o s e d   in   m a n y  

p r i o r ,   i n v e n t i o n s   and  d e v i c e s   p r o p o s e d   by  t h e   A p p l i c a n t  

of  t he   p r e s e n t   i n v e n t i o n .   A  s w e l l i n g   t y p e   f l e x i b l e  

m e m b r a n e   .3  made  of  r u b b e r   i s   d i s p o s e d   i n s i d e   t h e  

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

2  and  d e f i n e s   a  s l u r r y   c h a m b e r   4  on  t h e   s w e l l i n g   s i d e .  

T h i s   s l u r r y   c h a m b e r   4  i s   s e l e c t i v e l y   c o n n e c t e d   to  a  

f i l t e r   p r e s s u r e   9  by  a  t h r e e - w a y   c h a n g e o v e r   v a l v e  

5  t h r o u g h   a  p a s s a g e   6,  a  s l u r r y   t a n k   8  and  a  p a s s a g e  

7  so  t h a t   t h e   s l u r r y   c h a m b e r s   4  on  b o t h   s i d e s   a l t e r n a t e l y  

s u c k   a n d . p r e s s u r e r - f e e d   t h e   s l u r r y .  

A  s u p p o r t   10  w h i c h   i s   s l i d a b l e   and  e x p a n d s   a n d  

c o n t r a c t s   t h e   f l e x i b l e   m e m b r a n e   3  i s   d e f i n e d   on  t h e  

s i d e   o p p o s i t e   to  t h e   s w e l l i n g   s i d e   of  t h e   f l e x i b l e  

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

body  2  and  i s   c o n n e c t e d   to   t h e   p r e s s u r e - f e e d i n g  

a p p a r a t u s   1  t h r o u g h   a  p a s s a g e   1 1 .  
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I n s i d e   t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s   1  ,  a  p a i r  

of   p a r t i t i o n s   15,   15  a r e   d i s p o s e d   b e t w e e n   c o v e r s   1 4 ,  

14  on  b o t h   s i d e s   of   t h e   b a r r e l   13  of  an  o i l   p r e s s u r e  

c y l i n d e r   12  in   s u c h   a  m a n n e r   as  to   s e p a r a t e   a  c e n t e r  

o i l   p r e s s u r e   c h a m b e r   16  and  o i l   p r e s s u r e   c h a m b e r s  

17,   17  on  b o t h   s i d e s   f r o m   one  a n o t h e r .   A  p i s t o n  

18  i s   s l i d a b l y   d i s p o s e d   in   e a c h   of  t h e s e   o i l   p r e s s u r e  

c h a m b e r s   16 ,   17,   17  and  i s   c o n n e c t e d   i n t e g r a l l y   t o  

e a c h   o t h e r   t h r o u g h   one   r o d   19  w h i c h   i s   i n s e r t e d   t h r o u g h  

t h e   p a r t i t i o n s   15,   15  t h r o u g h   r e s p e c t i v e   s e a l s .  

The  p i s t o n   18  s e p a r a t e s   t h e   c e n t e r   o i l   p r e s s u r e  

c h a m b e r   16  f rom  t h e   p r e s s u r e   c h a m b e r s   20 ,   20.  E a c h  

of  t h e   o i l   p r e s s u r e   c h a m b e r s .   17  ,  17  on  b o t h   s i d e s   i s  

d i v i d e d   i n t o   an  i n n e r   o i l   c h a m b e r   21  and  an  o u t e r   o i l  

p r e s s u r e   c h a m b e r   22  and  t h e   i n n e r   o i l .   c h a m b e r   21  i s  

c o m m u n i c a t e d   w i t h   a  b y p a s s   p a s s a g e   24  t h r o u g h   a n  

o p e n i n g   23  t h a t   i s   b o r e d   on  t h e   p a r t i t i o n   1 5 .  

The  o u t e r   p r e s s u r e ,   c h a m b e r   22  of  e a c h   of   t h e  

o i l   p r e s s u r e   c h a m b e r s   17  on  b o t h   s i d e s   i s   c o n n e c t e d  

f r o m   t h e   o p e n i n g   25  to   an  o i l   t a n k   28  by  a  p a s s a g e  

27  t h a t   has   a  s w i t c h   v a l v e   26  s u c h   as  an  e l e c t r o -  

m a g n e t i c   v a l v e .  

The  p r e s s u r e ,   c h a m b e r   22  of.  e a c h   of  t h e   o i l   p r e s -  

s u r e   c h a m b e r s   14  on  b o t h   s i d e s   i s   r e m o v a b l y   c o n n e c t e d  

to  t h e   o i l   p r e s s u r e   p a s s a g e .   11  of   t h e   p r e s s u r e - f e e d i n g  

a p p a r a t u s   m a i n   body   2  by  a  c o u p l i n g   31  t h r o u g h   an  o i l  
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p r e s s u r e   p a s s a g e   30  h a v i n g   a  s w i t c h   v a l v e   29  s u c h  

as  an  e l e c t r o m a g n e t i c   v a l v e .  

The  p r e s s u r e   c h a m b e r s   20,  20  on  b o t h   s i d e s   o f  

t h e   c e n t e r   o i l   p r e s s u r e   c h a m b e r   16  a r e   c o m m u n i c a t e d  

w i t h   o i l   p r e s s u r e   p a s s a g e s   33,   33  t h r o u g h   p o r t s   3 2 ,  

32,   r e s p e c t i v e l y ,   and  f rom  t h e n c e   w i t h   an  o i l   p r e s -  

s u r e   p a s s a g e   35  t h r o u g h   a  c h a n g e o v e r   v a l v e   3  4  a n d  

w i t h   t h e   o i l   t a n k   2  8  t h r o u g h   an  o i l   p r e s s u r e   p u m p  

36.  On  t h e   o t h e r   h a n d ,   p r e d e t e r m i n e d   s t r o k e   s e n s o r s  

37,   37  a r e   d i s p o s e d   on  t h e   p a i r   of   p a r t i t i o n s   15,   1 5 .  

R e f e r e n c e   n u m e r a l   37  r e p r e s e n t s   a  p r e d e t e r m i n e d  

c o n t r o l l i n g   a p p a r a t u s   .  T h i s   c o n t r o l l i n g   a p p a r a t u s  

37  i s   c o n n e c t e d   to  t h e   s e n s o r   3  8  f o r   t h e   f l e x i b l e  

m e m b r a n e   3  of  e a c h   p r e s s u r e - f e e d i n g   a p p a r a t u s   m a i n  

body  2,  t h e   s e n s o r   38'   f o r   t h e   p i s t o n .   18  d i s p o s e d  

on  t h e   p a r t i t i o n   15  of  e a c h   o i l   p r e s s u r e   c y l i n d e r   1 2 ,  

e a c h   s w i t c h   v a l v e   26,   29  s u c h   as.  t h e   e l e c t r o m a g n e t i c  

v a l v e ,   t h e   s w i t c h   v a l v e   5  and  t h e   s w i t c h   v a l v e   3  4 

by>  r e s p e c t i v e   c a b l e s ,   in   o r d e r ,   to   c o n t r o l   them  in   a  

p r e d e t e r m i n e d   m a n n e r .  

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

p r e s s u r e - f e e d i n g   a p p a r a t u s   r e p r e s e n t e d   by  t w o - d o t -  

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

f o r   e x a m p l e ,   and  can   be  c o n n e c t e d   and  d i s c o n n e c t e d  

to  and  f rom.   a  p a i r   of  t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s  
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m a i n   b o d i e s   2,  2  j u x t a p o s e d   w i t h   t h e   f i l t e r   p r e s s  

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

t h e   l i k e ,   t h r o u g h   t h e   o i l   p r e s s u r e ,   p a s s a g e s   11,   1 1 .  

[ E m b o d i m e n t   and  A c t i o n ]  

As  d e s c r i b e d   above . ,   a f t e r   b e i n g   t r a n s p o r t e d  

by  a  t r u c k   or   t h e   l i k e ,   t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s  

1  i s   d i s p o s e d   b e t w e e n ,   t h e   p a i r   of  t h e   p r e s s u r e - f e e d i n g  

a p p a r a t u s   m a i n   b o d i e s   2  ,  2  of  t h e   p r e d e t e r m i n e d   s l u r r y  

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

s u r e   p a s s a g e   30 ,   30  of   i t s   b o t h   o i l   p r e s s u r e   c h a m b e r s  

17,   17  can   be  c o u p l e d   to   t h e   r e s p e c t i v e   o i l   p r e s s u r e  

p a s s a g e s   11,   11  t h r o u g h   t h e   c o u p l i n g s   31.  U n d e r  

t h i s   s t a t e ,   t h e   e l e c t r o m a g n e t i c   v a l v e   29  of  e a c h   o i l  

p r e s s u r e   p a s s a g e   3  0  i s   k e p t   c l o s e d   by  t h e   c o n t r o l l i n g  

a p p a r a t u s   37  and  t h e   b o t h   o i l   p r e s s u r e   c h a m b e r s   2 2  

of  t h e   o i l   p r e s s u r e   c y l i n d e r .   12  a r e   n o t   c o m m u n i c a t e d  

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

2 .  

"Under   t h e   c o n n e c t i o n ,   s t a t e   d e s c r i b e d   a b o v e ,  

. e a c h   p i s t o n   18  d o e s   n o t   g e n e r a l l y   r e a c h   t h e   s t r o k e  

end .   A c c o r d i n g l y ,   e a c h   e l e c t r o m a g n e t i c   v a l v e   26  i s  

o p e n e d   t h r o u g h   t h e   c o n t r o l l i n g   a p p a r a t u s   37  and  t h e  

s w i t c h   v a l v e   31  i s   o p e r a t e d . ,   in   a  p r e d e t e r m i n e d  

m a n n e r   so  as  to  p r e s s u r e - f e e d   t h e   o i l   of   t h e   o i l  

t a n k   2  8  t h r o u g h   t h e   o i l   p r e s s u r e   pump  to  e i t h e r   o n e  

of  t h e   p r e s s u r e   - c h a m b e r s   20  of  t h e   c e n t e r   o i l   p r e s s u r e  

-  6  -  



0  2 4 7   4 5 9  

c h a m b e r   16.  N e x t ,   when  t h e   o i l   of  t h e   o t h e r   of   t h e  

o i l   p r e s s u r e   c h a m b e r s   20  i s   r e t u r n e d   to  t h e   o i l   t a n k  

28,  t h e   p i s t o n   18  of  t h e   c e n t e r   o i l   p r e s s u r e   c h a m b e r  

16  moves   t o w a r d s   one  of.  t h e   p a r t i t i o n s   15  a t   a  l o w  

s p e e d   f rom.   t h e   m i d d l e   of  t h e   s t r o k e   and  r e a c h e s   t h e  

s e n s o r .   38'   a t   i t s   s t r o k e   e n d .  

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

21,  21  of  b o t h   o i l   p r e s s u r e   c h a m b e r s   16,  16  on  b o t h  

s i d e s   move  f rom  b o t h   s i d e s   to  t h e   o t h e r   t h r o u g h   t h e  

b y p a s s   p a s s a g e   24  and  t h e   p o r t s   23,  23  and  a  s u c t i o n  

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

c h a m b e r   22  of  one  of  the.   o i l   p r e s s u r e   c h a m b e r s   17  

on1  b o t h   s i d e s   so  t h a t   t h e   o i l   f rom  t h e   o i l   t a n k   28  

is   c h a r g e d   f u l l y   i n t o   t h e   o i l   p r e s s u r e   c h a m b e r   22  

t h r o u g h   t h e   e l e c t r o m a g n e t i c   v a l v e   26  and  t h e   p o r t  

25,  w h i l e   t h e   o i l   i s   f ed   b a c k   f rom  t he   p r e s s u r e  

c h a m b e r   22  of  t h e   o t h e r   of  t h e   o i l   p r e s s u r e   c h a m b e r s  

17  on  b o t h   s i d e s   t h r o u g h   t h e   p o r t   25  and  t h e   e l e c t r o -  

m a g n e t i c   v a l v e   26.  U n d e r   t h i s   s t a t e ,   t h e   s e n s o r  

3  2  g e n e r a t e s   t he   s t r o k e   end.,  s i g n a l   and  t h e   c o n t r o l l i n g  

a p p a r a t u s   37  c h a n g e s   o v e r   t h e   s w i t c h   v a l v e   3  4  t o  

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

s e t   s t a t e .  

I n c i d e n t a l l y ,   u n d e r   t h i s   i n i t i a l   s e t   s t a t e ,   t h e  

s l u r r y   f rom  t h e   s l u r r y   t a n k   8  f u l f i l l s   in  a d v a n v e  

t h e   s l u r r y   c h a m b e r   4  of  one  of  t h e   p a i r   of  t h e   p r e s s u r e -  

—  7  — 
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f e e d i n g   a p p a r a t u s   ma in   b o d i e s   2,  2  w h i l e   t h e   s l u r r y -  

c h a m b e r   4  of  t h e   o t h e r   i s   k e p t   e m p t y .  

T h o u g h   t h e   i n i t i a l   s t a t e   of  t h e   p r e s s u r e -  

f e e d i n g   a p p a r a t u s   ma in   b o d i e s   2  i s   n o t   m a d e ,   t h e  

i n i t i a l   s e t t i n g   i s   made  on  t h e   p r o c e s s i n g   p l a n t   s i d e .  

T h e n ,   t h e   c o n t r o l l i n g   a p p a r a t u s   37  c l o s e s   t h e  

e l e c t r o m a g n e t i c   v a l v e s   26,   26  b u t   o p e n s   t h e   e l e c t r o -  

m a g n e t i c   v a l v e s   29,   29.  The  o u t e r   p r e s s u r e   c h a m b e r s  

22,   22  o f   t h e   o i l   p r e s s u r e   c h a m b e r s   17,   17  on  b o t h  

s i d e s   of   t h e   o i l   p r e s s u r e ,   c y l i n d e r   12  a r e   c o m m u n i c a t e d  

w i t h   t h e   i n n e r   p r e s s u r e   c h a m b e r s   9  of  t h e   f l e x i b l e  

m e m b r a n e s   3  of  t h e   c o r r e s p o n d i n g   p r e s s u r e - f e e d i n g  

a p p a r a t u s   m a i n   b o d i e s   2.  When  t h e   s w i t c h   v a l v e   3 4  

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

f e d   i n t o   t h e   o i l   p r e s s u r e   c h a m b e r .   20  on  t h e   s i d e   o f  

t h e   s t r o k e   end  of  t h e   p i s t o n   18  of  t h e   c e n t e r   o i l  

p r e s s u r e   c h a m b e r .   12  f rom,   t h e   o i l   p r e s s u r e   p a s s a g e  

33  t h r o u g h   t h e   o i l   p r e s s u r e   pump  36,  and  e a c h   p i s t o n  

18  m o v e s ,   f o r t h .   The  o i l   p r e s s u r e ,   i s   a p p l i e d   to   t h e  

p r e s s u r e ,   c h a m b e r   9  of   t h e   f l e x i b l e   m e m b r a n e   3  o f  

t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s ,   m a i n   body   2  t h a t   f u l f i l l s  

t h e   s l u r r y   i n t o   t h e   s l u r r y   c h a m b e r   4,  w h i l e   a  n e g a t i v e  

p r e s s u r e   d e v e l o p s   in   t h e   o i l   p r e s s u r e   c h a m b e r   9  o f  

t h e   o t h e r   p r e s s u r e -   f e e d i n g ,   a p p a r a t u s   m a i n   body   2  ,  a n d  

t h e   s l u r r y   f r o m   t h e   s l u r r y   c h a m b e r   4  of  t h e   p r e s s u r e -  

—  R  — 
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f e e d i n g   a p p a r a t u s   ma in   body  2  i s   p r e s s u r e - f e d   i n t o  

t h e   f i l t e r   p r e s s   9  w h i l e   t h e   t h r e e - w a y   v a l v e s   5,  5 

a r e   c o n t r o l l e d   by  t h e   c o n t r o l l i n g   a p p a r a t u s   37.  T h e  

s l u r r y   f rom  t h e   s l u r r y   t a n k   8  i s   s u c k e d   i n t o   t h e  

s l u r r y   c h a m b e r   4  of  t h e   o t h e r   of.  t h e   p r e s s u r e - f e e d i n g  

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

s e n s o r s   38,   38'  of  t h e   p a r t i t i o n s   of  t h e   o i l   p r e s s u r e  

c y l i n d e r   12  d e t e c t   t h e   s t r o k e   end  of  t h e   p i s t o n   1 8 .  

When  t h e   s e n s o r   3  8  of  t h e   c o v e r   of  t h e   p r e s s u r e -  

f e e d i n g   a p p a r a t u s   ma in   body  2  d e t e c t s   t h e   s w e l l i n g  

s t r o k e   end  of  e a c h   f l e x i b l e   m e m b r a n e   3  ,  t h e   c o n t r o l l i n g  

a p p a r a t u s   37  c h a n g e s   o v e r   t h e   s w i t c h   v a l v e   3  4  a n d  

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

t h e   p r e s s u r e   c h a m b e r s .   20,  20  of  t h e   c e n t e r   o i l   p r e s -  

s u r e   c h a m b e r   12  and  t h e   o i l   t a n k   28.  T h e r e f o r e ,   t h e  

o i l   p r e s s u r e   c y l i n d e r   12  o p e r a t e s   and  t h e   p a i r   o f  

the   p r e s s u r e - f e e d i n g   a p p a r a t u s   ma in   b o d i e s   2,  2  a r e  

a l t e r n a t e l y   c h a n g e d   o v e r   and  c o n t r o l l e d   in  o r d e r   t o  

a l t e r n a t e l y   p r e s s u r e - f e e d   l a r g e   q u a n t i t i e s   of   s l u r r y  

f rom  t h e   s l u r r y   t a n k   8  i n t o   t h e   f i l t e r   p r e s s   9 .  

I n c i d e n t a l l y ,   t h e   o i l   of  t h e   i n n e r   o i l   c h a m b e r s  

21,  21  of  t h e   o i l   p r e s s u r e ,   c h a m b e r s   17,  17  on  b o t h  

s i d e s   in   t h e   o i l   p r e s s u r e   c y l i n d e r   12  i s   a l t e r n a t e l y  

moved  t h r o u g h   t h e   b y p a s s   p a s s a g e   2 4 .  

When  p r e s s u r e - f e e d   of  t h e   s l u r r y   to  t h e   f i l t e r  

-  9  -  
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p r e s s   9  i s   c o m p l e t e   in   t h i s   m a n n e r ,   t h e   p r e s s u r e -  

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

a p p a r a t u s   m a i n   b o d i e s   2,  2  t h r o u g h   t h e   c o u p l i n g s   3 1 ,  

31  and  i s   t r a n s p o r t e d   to   t h e   n e x t   p r o c e s s i n g   p l a n t  

by  t h e   t r u c k .  

I t   i s   of   c o u r s e   p r e f e r r e d   to  keep   t h e   s w i t c h   v a l v e  

34  a t   t h e   n e u t r a l   p o s i t i o n   d u r i n g   t h e   t r a n s p o r t a t i o n .  

S i n c e   t h e   o i l   c i r c u i t ,   i s   k e p t   as  a  k i n d   of   c l o s e d  

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

t h e   p r e s s u r e -   f e e d i n g   a p p a r a t u s   1,  t h e   l e a k a g e   of   t h e  

o i l   d o e s   n o t   o c c u r .   H o w e v e r ,   when  t h e   o i l   l e a k a g e  

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

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

by  t h e   i n i t i a l   s e t   of  t h e   s t r o k e   w i t h   r e s p e c t   to  t h e  

c e n t e r   o i l   p r e s s u r e   c h a m b e r   12  a t   t h e   i n i t i a l   s t a g e  

as  d e s c r i b e d   p r e v i o u s l y .  

N e e d l e s s   to  s a y ,   t h e   p r e s e n t   i n v e n t i o n   i s   n o t  

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

a b o v e .   Fo r   i n s t a n c e ,   l amps   can   be  t u r n e d   on  a n d  

o f f   a t   each ,   s t r o k e   end  of   t h e   p i s t o n .  

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

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

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

of  t h e   o i l   p r e s s u r e   c h a m b e r s   on  b o t h   s i d e s   can  b e  

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

c h a n g e . ;  

-  10  -  
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In  a  p r e s s u r e - f e e d i n g   a p p a r a t u s   f o r   s u p p l y i n g  

an  o p e r a t i o n   o i l   to  p r e s s u r e - f e e d i n g   a p p a r a t u s   m a i n  

b o d i e s   f o r   p r e s s u r e - f e e d i n g   a  s l u r r y   to  a  s o l i d -  

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

i n v e n t i o n   can  a l w a y s   s e t   t h e   o p e r a t i o n   p i s t o n   t o  

the   i n i t i a l   s e t   p o s i t i o n   by  u se   of  t h e   p r e s s u r e - f e e d i n g  

a p p a r a t u s   i t s e l f .   T h e r e f o r e ,   t h e   p r e s e n t   i n v e n t i o n  

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

a p p a r a t u s   can  be  made  t r a n s p o r t a b l e   by  a  t r u c k ,   o r  

t h e   l i k e .  

S i n c e   t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s   has  t h r e e  

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

s i m p l e ,   and  s e t t i n g   can   be  made  by  o n l y   o p e r a t i n g  

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

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

and  m a k i n g   m a i n t e n a n c e   and  i n s p e c t i o n   e x t r e m e l y   e a s y .  

When  t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s   i s   c o n n e c t e d   t o  

t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s   ma in   b o d i e s ,   i t s  

i n i t i a l   s e t   can  be  made  a l w a y s   e a s i l y   and  f l e x i b l y .  

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

c h a m b e r s   on  b o t h   s i d e s   a r e   c o n n e c t e d   to  t h e   o i l   t a n k  

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

u n e d r   t h e   i n i t i a l   s e t   s t a t e   and  when  t h e   p r e s s u r e -  

f e e d i n g   a p p a r a t u s   i s   c o n n e c t e d   to  t h e   p r e s s u r e - f e e d i n g  

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

-  1 1  
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and  t h e   a l t e r n a t e   c h a n g e - o v e r   o p e r a t i o n   of  t h e   p a i r  

of  t h e   p r e s s u r e - f e e d i n g   a p p a r a t u s   m a i n   b o d i e s   can   b e  

made  in   a  r e l i a b l e   m a n n e r .  

S i n c e   t h e   a p p a r a t u s   can   be  made  c o m p a c t   as  a  

w h o l e ,   i t   can  be  m i n i m i z e d   w i t h i n   t h e   p o s s i b l e   l i m i t  

of  d e s i g n   and  can   be  a p p l i e d   to  a  s l u r r y   p r o c e s s i n g  

a p p a r a t u s   of  a  s m a l l   s c a l e   p l a n t   and  to   p l a n t s   f o r  

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

f i e l d s   . 
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0  2 4 7   4 5 9  

What  i s   c l a i m e d   i s :  

1  .  In  a  p r e s s u r e - f e e d i n g   a p p a r a t u s   of  t h e   t y p e  

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

p r e s s u r e   c y l i n d e r   a r e   c o n n e c t e d   to  a  p r e s s u r e -  

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

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

c h a m b e r s   on  b o t h   s i d e s   have   an  e q u a l   c a p a c i t y   to  e a c h  

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

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

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

a  r o d ,   s a i d   o i l   p r e s s u r e   c h a m b e r s   on  b o t h   s i d e s   a r e  

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

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

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

e x t e n d i n g   f rom  an  o i l   t a n k   to  s a i d   o i l   p r e s s u r e  

c h a m b e r s   on  b o t h   s i d e s .  

2.  The  p r e s s u r e - f e e d i n g   a p p a r a t u s   as  d e f i n e d   i n  

c l a i m   1,  w h e r e i n   s a i d   p r e s s u r e - f e e d i n g   a p p a r a t u s   m a i n  

body  has  a  s w e l l i n g   t y p e   f l e x i b l e   m e m b r a n e .  

3.  The  p r e s s u r e - f e e d i n g   a p p a r a t u s   as  d e f i n e d   i n  

c l a i m   1  w h e r e i n   s a i d   b y p a s s   p a s s a g e   i s   open   to  s a i d  

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

of  s a i d   o i l   p r e s s u r e   c h a m b e r s .  

4.  The  p r e s s u r e - f e e d i n g   a p p a r a t u s   as  d e f i n e d  

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

t h r o u g h   s a i d   o i l   t a n k .  

-  13  -  



0  2 4 7   4 5 9  

5  .  The  p r e s s u r e - f e e d i n g   a p p a r a t u s   as  d e f i n e d   i n  

c l a i m   1  w h e r e i n   s a i d   s w i t c h   v a l v e s   a r e   i n t e r p o s e d  

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

b o t h   s i d e s   to   s a i d   p r e s s u r e - f e e d i n g   a p p a r a t u s   m a i n   b o d y .  

-  14  -  



0  2 4 7   4 5 9  
a \ a  



J  
0  2 4 7   4 5 9  

European  Patent 
Office 

EUROPEAN  SEARCH  REPORT 

EP  8 7 1 0 7 0 5 3 . 8  DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
CLASSIFICATION  OF  THE 
APPLICATION  (Int.  CI.4) Relevant 

to  claim Citation  of  document  wrth  indication,  where  appropriate, 
of  relevant  passages Category 

DE  -  A  -  1  550  572  (VAUDT) 1 , 2 , 3  A F  04  B  4 3 / 0 6  

F  04  B  9 / 0 8  *  T o t a l i t y ;   e s p e c i a l l y   f i g .  
1 , 7 , 1 2   * 

GB  -  A  -  1  320  432  (WILLIAM  ROY 1 , 4 , 5  
KING) 

*  T o t a l i t y ;   e s p e c i a l l y   f i g .   2  * 

A  PATENT  ABSTRACTS  OF  JAPAN,  u n e x a -  
mined   a p p l i c a t i o n s ,   f i e l d   M,  v o l .  
1,  no.  141,   N o v e m b e r   17,  1 9 7 7  

THE  PATENT  OFFICE  JAPANESE  GOVERN- 
MENT 
page  4  912  M  77  

*  K o k a i - n o .   5 2 - 8 1   605  (KOBE-  
SEIKOSHO)  * 

1 , 2  

TECHNICAL  FIELDS 
SEARCHED  (Int.  CI.4) 

B  01  D  1 3 / 0 0  

B  01  D  2 9 / 0 0  

B  01  D  3 5 / 0 0  

F  04  B  9 / 0 0  

F  04  B  1 5 / 0 0  

F  04  B  4 3 / 0 0  

The  present  search  report  has  been  drawn  up  for  all  clain 
Examiner 

WERDECKER 
Data  of  completion  of  the  March 

2 1 - 0 9 - 1 9 8 7  
Place  of  search 
VIENNA 

T  •  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
ofrmemtwroft^ 

document 

CATEGORY  OF  CITED  DOCUMENTS 

X:  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category 
A  :  technological  background 
0  :  non-written  disclosure 
P  :  intermediate  document o o- 


	bibliography
	description
	claims
	drawings
	search report

