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@  A  device  for  automatically  metering  chemical  products  in  a  developing  machine. 

@  A  device  for  attomatically  metering  chemical  products 
in  a  developing  machine  comprises  pump  means  (2)  and 
valve  means  (4).  An  electronic  program  unit  (6)  including  a 
memory  is  connected  on  the  one  hand  to  a  photocell  (8) 
sensing  the  quantity  of  paper  (7)  treated,  and  on  the  other 
hand,  to  a  pulse  counter  (3)  and  to  an  electrovalve  (4)  so  as 
to  constantly  monitor  the  consumption  of  substances  from 
the  treatment  bath  and  to  actuate  said  valve  means  for 
regenerating  the  chemical  substances  contained  in  the 
treatment  vessel  (5). 



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  d e v i c e   f o r   a u t o m a t i c a l l y  

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

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

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

by  c a l c u l a t i n g   t h e   s u r f a c e   a r e a   of  t h e   t r e a t e d   p a p e r s   a n d  

by  a c t u a t i n g ,   on  t h e   b a s i s   of  t h e   t h u s   o b t a i n e d   i n f o r m a t i o n ,  

a  v o l u m e t r i c   m e m b r a n e   pump  f o r   s u p p l y i n g   one  or  s e v e r a l  

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

b a t h .  

T h i s   known  d e v i c e   s u f f e r s   f rom  v a r i o u s   d r a w b a c k s   m a i n l y  

due  to  t h e   l o n g - t e r m   i n s t a b i l i t y   of  t h e   pump  o u t p u t   ( d e t e r -  

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

t h e   i n s u f f i c i e n t   m e t e r i n g   a c c u r a c y   and  to  a d j u s t m e n t   d i f f i c -  

u l t i e s   ( t h e   pump  o u t p u t   can   o n l y   be  v a r i e d   by  v a r y i n g   t h e  

s t r o k e   of  t h e   pump  m e m b r a n e ) .  

I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

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

a u t o m a t i c a l l y ,   q u i c k l y   and  a c c u r a t e l y   so  as  to  c o n t r o l  

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

The  s u b j e c t   m a t t e r   of  t h e   i n v e n t i o n   i s   t h u s   a  d e v i c e   c o n -  

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

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

c o m p r i s i n g   pump  means   and  v a l v e   m e a n s   and  b e i n g   c h a r a c t e r -  

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

c l u d i n g   a  memory  and  c o n n e c t e d   on  t h e   one  hand   to  s e n s i n g  

means  e f f e c t i v e   to  s e n s e   t h e   q u a n t i t y   of   p a p e r   t r e a t e d ,   a n d  

on  t h e   o t h e r ,   to  a  p u l s e   c o u n t e r   and  to  an  e l e c t r o v a l v e ,   s o  

as  to  c o n s t a n t l y   m o n i t o r   t he   c o n s u m p t i o n   of  s u b s t a n c e s   f r o n :  



t h e   t r e a t m e n t   b a t h   and  to  a c t u a t e   sa-id  e l e c t r o v a l v e   f o r  

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

The  c h a r a c t e r i s t i c s   of  t h e   i n v e n t i o n   and  i t s   a d v a n t a g e s  

w i l l   become   e v i d e n t   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n ,   g i v e n  

by  way  of  a  n o n - l i m i t i n g   e x a m p l e ,   w i t h   r e f e r e n c 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 h o w i n g   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  a  d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n .  

In  t h e   d r a w i n g ,   a  c o n t a i n e r   1  f o r   c h e m i c a l   r e g e n e r a t i o n  

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

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

v e s s e l   5  of   a  d e v e l o p i n g   m a c h i n e   v i a   a  p u l s e   c o u n t e r   3  a n d  

an  e l e c t r o v a l v e   4 .  

An  e l e c t r o n i c   p r o g r a m   u n i t   6  i n c l u d i n g   a  memory  i s   c o n -  

n e c t e d   on  t h e   one  hand   to  p h o t o c e l l   s e n s o r   m e a n s   8  e m p l o y e d  

f o r   s e n s i n g   t h e   q u a n t i t y   of  p a p e r   7  t r e a t e d   w i t h i n   v e s s e l   5 ,  

and  on  t h e   o t h e r   h a n d ,   to  p u l s e   c o u n t e r   3  and  e l e c t r o -  

v a l v e   4 .  

The  p r o g r a m   u n i t   6  c o m p a r e s   t h e   i n f o r m a t i o n s   r e l a t i n g   t o  

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

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

e l e c t r o v a l v e   4.  T h a n k s   to  i t s   m a g n e t i c   d r i v e   s y s t e m ,   c e n t -  

r i f u g a l   pump  2  i s   a l w a y s   r o t a t i n g ,   b u t   s u p p l i e s   t h e   c h e m -  

i c a l   s u b s t a n c e s   f r o m   c o n t a i n e r   1  to  v e s s e l   5  o n l y   w h e n  

e l e c t r o v a l v e   4  i s   o p e n .   The  r e g e n e r a t i o n   c y c l e   i s   t e r m i n -  

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

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

t h e   q u a n t i t y   r e q u i r e d   a c c o r d i n g   to  t h e   p r o g r a m ,   t h e   r e s p e c t -  

i v e   d a t e s   b e i n g   s t o r e d   in   t h e   memory  of   p r o g r a m   u n i t   6 .  

Shown  in   f i g .   2  of  t h e   d r a w i n g s   i s   a  p r e f e r r e d   e m b o d i m e n t  

of   p r o g r a m   u n i t   6,  c o m p r i s i n g   a  b i n a r y   p u l s e   c o u n t e r   9  t h e  

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

8  by  m e a n s   of  a  p u l s e   t r a i n .   The  o u t p u t   of  c o u n t e r   9,  s h o w n  



as  a  s i n g l e   o u t p u t   in  f i g .   2,  c o n t r o l s   t h e   f i r s t   i n p u t  

s e c t i o n   11  of  a  b i n a r y   c o m p a r a t o r   10,  t h e   o t h e r   i n p u t   s e c t -  

i o n   of  w h i c h   i s   c o n t r o l l e d   by  one  s t a g e   of   t h e   memory   1 3 .  

Memory  13,  c o m p r i s i n g   f o r   i n s t a n c e   an  i n t e g r a t e d   c i r c u i t  

t y p e   2716  of   I n t e l   C o r p . ,   i s   a d a p t e d   to  g e n e r a t e   a t   i t s  

o u t p u t ,   shown  as  a  s i n g l e   o u t p u t   in  f i g .   2,  a  b i n a r y   r e f e r -  

e n c e   n u m b e r   c o r r e s p o n d i n g   to  t h e   maximum  q u a n t i t y   o f   p a p e r  

t h a t   can   be  t r e a t e d   in  tub   5  a f t e r   e a c h   r e g e n e r a t i o n   c y c l e .  

C o m p a r a t o r   10  may  f o r   i n s t a n c e   c o m p r i s e   an  i n t e g r a t e d  

c i r c u i t   of  t h e   t y p e   74C85  made  by  N a t i o n a l   S e m i c o n d u c t o r  

C o r p .   and  i s   in   a  p e r   se  known  m a n n e r   a d a p t e d   to   g e n e r a t e  

a  l o g i c   o u t p u t   l e v e l   "1"  o n l y   when  t h e   b i n a r y   n u m b e r s  

a p p l i e d   to  i t s   i n p u t s   11  and  12  c o i n c i d e .  

The  o u t p u t   of   c o m p a r a t o r   10  c o n t r o l s   a  r e s e t   i n p u t   o f  

c o u n t e r   9  and  a  c o n t r o l   i n p u t   16  of  a  f l i p f l o p   s t a g e   1 4 .  

The  o u t p u t   of  f l i p f l o p   s t a g e   14  c o n t r o l s   t h e   e l e c t r o v a l v e   4 

and  a  r e s e t   and   e n a b l e   i n p u t   of   a  b i n a r y   p u l s e   c o u n t e r   1 5 ,  

and  shows   a  l o g i c   l e v e l  " 1 "   when  an  i d e n t i c a l   l e v e l   "1"  i s  

a p p l i e d   to  i t s   c o n t r o l   i n p u t   1 6 .  

C o u n t e r   15  i s   s u b s t a n t i a l l y   i d e n t i c a l   to  c o u n t e r   9  and  i s  

c o n t r o l l e d   by  a  p u l s e   t r a i n   g e n e r a t e d   by  c o u n t e r   3  ( o r   f l o w  

m e t e r )   f o r   g e n e r a t i n g   a t   i t s   o u t p u t   17  a  r e s e t   s i g n a l   w h e n  

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

c h e m i c a l   s u b s t a n c e   to  be  m e t e r e d   i n t o   t u b   5.  The  o u t p u t   17 

of  c o u n t e r   15  c o n t r o l s   a  c o r r e s p o n d i n g   r e s e t  i n p u t   o f   f l i p -  

f l o p   s t a g e   1 4 .  

In  o p e r a t i o n ,   a f t e r   e a c h   r e g e n e r a t i o n   c y c l e   c o u n t e r   9 

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

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

b i n a r y   n u m b e r   a t   t h e   o u t p u t   of  memory  13,  t h i s   n u m b e r   i t s e l f  

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

p a p e r  t o   be  t r e a t e d   p r i o r   to  i n i t i a t i n g   a  new  r e g e n e r a t i o n  

c y c l e .   C o m p a r a t o r   10  t h e n   g e n e r a t e s   a  l o g i c   o u t p u t   s i g n a l   " 1 "  

f o r   r e s e t t i n g   c o u n t e r   9  and  c o m m u t i n g   f l i p f l o p   s t a g e   1 4 .  



The  l o g i c   s i g n a l   "1"  a t   t he   o u t p u t   of   f l i p f l o p   s t a g e   14 

i n i t i a t e s   t h e   o p e n i n g   of  e l e c t r o v a l v e   4  and  s i m u l t a n e o u s l y  

e n a b l e s   c o u n t e r   15,  w h i c h   i s   a l w a y s   in  i t s   r e s e t   c o n d i t i o n  

in  t h e   a b s e n c e   of  s a i d   l o g i c   s i g n a l   " 1 " .  

C o u n t e r   15  c o u n t s   t h e   p u l s e s   g e n e r a t e d   by  c o u n t e r   3,  t h e  

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

v l a v e   4.  When  t h e   r e q u i r e d   a m o u n t   of   t h e   c h e m i c a l   s u b s t a n c e  

has  b e e n   t r a n s f e r r e d   f rom  c o n t a i n e r   1  to  t u b   5,  c o u n t e r   15 

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

1 4 , . w h e r e b y   t h e   l a t t e r   c a u s e s   e l e c t r o v a l v e  4   to   be  c l o s e d  

so  as  to  t e r m i n a t e   t h e   r e g e n e r a t i o n   c y c l e .  

The  d e s c r i b e d   d e v i c e   may  o b v i o u s l y   u n d e r g o   v a r i o u s   m o d i f i c -  

a t i o n s   w i t h i n  t h e   s c o p e   of   t h e   i n v e n t i o n   T h e r e   may  f o r  

i n s t a n c e   be  e m p l o y e d   a  p l u r a l i t y   of  c o n t a i n e r s   1  c o n t a i n i n g  

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

t r e a t m e n t   v e s s e l s   5.  In  t h i s   c a s e   i t   i s   m e r e l y   n e c e s s a r y  

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

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

in  t h e   p r o g r a m   u n i t .  



1.  A  d e v i c e   f o r   a u t o m a t i c a l l y   m e t e r i n g   c h e m i c a l   p r o d u c t s  

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

a t i n g   s u b s t a n c e s   f rom  a  c o n t a i n e r   t h e r e o f   to  a  t r e a t m e n t  

v e s s e l   of  t h e   m a c h i n e ,   s a i d   d e v i c e   i n c l u d i n g   pump  m e a n s  

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

an  e l e c t r o n i c   p r o g r a m   u n i t   (6)  i n c l u d i n g   a  memory   and  c o n -  

n e c t e d   on  t h e   one  h a n d   to  p h o t o c e l l   s e n s o r   m e a n s   (8)   e f f e c t -  

i v e  t o   s e n s e   t h e   q u a n t i t y   of  p a p e r   t r e a t e d ,   and   on  t h e  

o t h e r   h a n d ,   to  a  p u l s e   c o u n t e r   (3)   and  to  an  e l e c t r o v a l v e  

( 4 ) ,   so  as  to  c o n s t a n t l y   m o n i t o r   t h e   c o n s u m p t i o n   of   s u b -  

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

v a l v e   (4)  f o r   r e g e n e r a t i n g   t h e   c h e m i c a l   s u b s t a n c e s   in  s a i d  

v e s s e l   ( 5 ) .  



2.  A  d e v i c e   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t  

s a i d   pump  means   (2)   c o m p r i s e   a  m a g n e t i c a l l y   d r i v e n   c e n t r i -  

f u g a l   p u m p .  
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