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Apparatus  for  the  production  of  mixture,  dispersions  and  the  like. 

@  Mixing  apparatus  for  making  paint  etc.  is  described  in 
which  powdermaterials  are  added  to  the  vessel  when  the 
noise  level  increases  beyond  the  threshold,  using  a  micro- 
phone  to  detect  the  noise  and  circuitry  to  operate  control 
valves  regulating  the  materials  admission  to  the  vessel. 
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  Mixing  apparatus  for  making  paint  etc.  is  described  in 
which  powdermaterials  are  added  to  the  vessel  when  the 
noise  level  increases  beyond  the  threshold,  using  a  micro- 
phone  to  detect  the  noise  and  circuitry  to  operate  control 
valves  regulating  the  materials  admission  to  the  vessel. 



E u r o p e a n   P a t e n t   No.  0 0 0 0 8 2 7   d e s c r i b e s   a p p a r a t u s  

f o r   p r o d u c t i o n   of  m i x t u r e s ,   d i s p e r s i o n s   and  t h e  

l i k e   in  w h i c h   m i x i n g   a p p a r a t u s   c o m p r i s e s   a  v e s s e l  

f o r   r e c e i v i n g   l i q u i d   and  o t h e r   m a t e r i a l   to   b e  

m i x e d   and  a  r o t a r y   a g i t a t o r   f o r   i m m e r s i o n   i n t o  

t h e   c o n t e n t s   of  t h e   v e s s e l ,   and  i s   c h a r a c t e r i s e d  

by  m e a n s   r e s p o n s i v e   to  t he   n o i s e   l e v e l   e m i t t e d  

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

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

of   t he   a g i t a t o r .  

Such  a p p a r a t u s   i s   w i d e l y   u s e d   f o r   e x a m p l e  

in  t he   m a n u f a c t u r e   of   p a i n t ,   and  b e f o r e   t h e   p r o p o s a l s  

in  t he   s a i d   E u r o p e a n   P a t e n t   m i x i n g   was  c o n t r o l l e d  

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

r a i s e   and  l o w e r   t h e   a g i t a t o r   to   an  o p t i m u m   h e i g h t  

d e p e n d i n g   upon   t h e   o b s e r v e d   l e v e l   of  l i q u i d   i n  

t h e   p o t   and  upon   t h e   o b s e r v e d   c o n d i t i o n   of   t h e  

m i x t u r e ,   w h i c h   c a l l e d   f o r   a  h i g h   d e g r e e   of  o p e r a t o r  

s k i l l .  

The  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   i s   t o  

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

t h i s   k i n d .  

In  a c c o r d a n c e   w i t h   t h e ' i n v e n t i o n ,   m i x i n g  

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

and  o t h e r   m a t e r i a l s   to   be  m i x e d ,   a  r o t a r y   a g i t a t o r  

f o r   i m m e r s i o n   i n t o   t h e   c o n t e n t s   of   t h e   v e s s e l ,  

and  m e a n s   r e s p o n s i v e   to   t h e   n o i s e   l e v e l   e m i t t e d  

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

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

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

of   m a t e r i a l s   to   t h e   v e s s e l .  



I t   is   p r e f e r r e d   to   u t i l i s e   t h e   s a i d   m e a n s  
f o r   the   p u r p o s e   m e n t i o n e d   in  t h e   s a i d   E u r o p e a n  

P a t e n t ,   n a m e l y   a u t o m a t i c a l l y   a d j u s t i n g   t h e   v e r t i c a l  

p o s i t i o n   of  t he   a g i t a t o r ,   as  w e l l   as  f o r   t h e  

p u r p o s e s   of  t h e   p r e s e n t   i n v e n t i o n .   E f f e c t i v e l y ,  
n o i s e   s e n s i n g   w i l l   t h e n   c a u s e   t h e   a g i t a t o r   t o  

be  moved  up  and  down  u n t i l   one  i n c r e m e n t   of  m a t e r i a l  

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

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

i n c r e m e n t   to  be  a d m i t t e d .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   now  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t he   a c c o m p a n y i n g   s c h e m a t i c  

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

c o m p r i s e s   a  p o t   10  f o r   r e c e i v i n g   l i q u i d   and  f i n e l y  

d i v i d e d   m a t e r i a l s   to  be  m i x e d   w i t h   t h e   l i q u i d .  

The  po t   h a s   a  c o v e r   12  w h i c h   may  have   s u i t a b l e  

o p e n i n g s   ( n o t   shown)   f o r   i n t r o d u c t i o n   of   t h e  

m a t e r i a l s .   A  v e r t i c a l   s h a f t   14  e x t e n d s   t h r o u g h  

t h e   c o v e r   12  and  c a r r i e s   an  a g i t a t o r   16  w h i c h  

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

t h e   a r t .   The  s h a f t   14  i s   s u p p o r t e d   f rom  a  c o l u m n  

18  v i a   a  c a n t i l e v e r   arm  20  and  i s   d r i v e n   r o t a t a b l y  

by  an  e l e c t r i c   m o t o r   ( n o t   s h o w n ) .   The  arm  2 0  

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

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

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

p u r p o s e .   The  r a i s i n g   and  l o w e r i n g   g e a r   may  t a k e  

v a r i o u s   f o r m s   and  t h e   i l l u s t r a t e d   e m b o d i m e n t  

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

c y l i n d e r   is   f i x e d   and  whose   p i s t o n   i s   c o n n e c t e d  

to   t he   arm  20.  H y d r a u l i c   o i l   i s   s u p p l i e d   t o  

t h e   ram  24  by  a  pump  26  v i a   an  e l e c t r i c a l l y   o p e r a b l e  

s p o o l   v a l v e   28.  As  shown ,   the   v a l v e   28  i s   i n  

a  n e u t r a l   c o n d i t i o n   in  w h i c h   no  o i l   i s   s u p p l i e d  

to  o r   w i t h d r a w n   f rom  t h e   ram  24,  t h e   pump  26  



b e i n g   c o n n e c t e d   d i r e c t l y   to   sump  30.  When  t h e  

s p o o l   v a l v e   i s   d i s p l a c e d   u p w a r d l y ,   t h e   pump  2 6  

s u p p l i e s   o i l   to   t h e   ram  24  to   r a i s e   t h e   a g i t a t o r  

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

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

t h e   rain  24  to   l o w e r   t he   a g i t a t o r   1 6 .  

The  v a l v e   28  i s   c o n t r o l l e d   by  a p p r o p r i a t e  

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

a t   a  l e v e l   w i t h i n   t h e   v e s s e l   w h i c h   w i l l   g i v e  

o p t i m u m   m i x i n g   of  t h e   c o n t e n t s   of  t h e   p o t .   T h e  

o p t i m u m   l e v e l   may  v a r y ,   e . g .   as  more   and  m o r e  

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

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

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

m i x i n g   c o n d i t i o n s .   To  a c h i e v e   t h i s ,   t h e   n o i s e  

l e v e l   p r o d u c e d   by  t h e   t u r b u l e n c e   of   t h e   a g i t a t e d  

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

of  a  m i c r o p h o n e   32  and  t h e   c i r c u i t r y  a n d   t h e  

v a l v e   28  i s   o p e r a t e d   so  t h a t   t h e   a g i t a t o r   i s  

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

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

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

of   t he   a g i t a t o r .   T h i s   r a n g e   can   be  r e a d i l y   d e t e r m i n e d  

on  an  e m p i r i c a l   D a s i s   and  t y p i c a l l y   w i l l   be  i n  

t h e   r e g i o n   of  80  to  90  d e c i b e l s .   In  g e n e r a l ,  

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

r a n g e   when  the   a g i t a t o r   i s   t o o   c l o s e   t o   t h e   l i q u i d  

s u r f a c e   and  w i l l   d e c r e a s e   when  t h e   a g i t a t o r   i s  

t o o   r e m o t e   f rom  t h e   s u r f a c e .  

M a t e r i a l   to   be  a d m i t t e d   to   t h e   p o t   i s   s t o r e d  

in  t h e   h o p p e r   34  c o n n e c t e d   by  a  d e l i v e r y   d u c t  

36  to  an  o p e n i n g   in  t h e   l i d   o f   t h e   p o t ,   w i t h  

a  c o n t r o l   v a l v e   38  a t   t h e   end  of  t h e   d u c t   a d j a c e n t  

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



40  a t   t h e   h o p p e r   end  of  t h e   d u c t .   P o w d e r   i n  

t h e   h o p p e r   34  i s   f l u i d i s e d   by  by  a  v i b r o - m o t o r  

42.   When  b o t h   v a l v e s   38  and  40  a r e   o p e n ,   a n d  

a t   l e a s t   when  t h e   v i b r o - m o t o r   42  i s   o p e r a t e d ,  

p o w d e r   i s   d i s c h a r g e d   f rom  t h e   h o p p e r   i n t o   t h e  

p o t   1 0 .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   v a l v e s  

38  and  40  a r e   m o t o r - o p e r a t e d   u n d e r   the   c o n t r o l  

of  s i g n a l s   f rom  s a i d   c i r c u i t r y ,   and  t h e   s i g n a l  

( t o   c a u s e   t h e   v a l v e s   to   o p e n ,   or   h o l d   them  o p e n )  
i s   g e n e r a t e d   o n l y   when  t h e   n o i s e   i n c r e a s e s   b e y o n d  

a  p r e s e l e c t e d   l e v e l .   In  o t h e r   w o r d s ,   when  t h e  

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

t h e   v a l v e s   38,  40  can   be  o p e n e d ,   and  when  t h e  

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

t h e   v a l v e s   38,  40  w i l l   be  c l o s e d .  

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

t e c h n o l o g y   i s   t h e   use   of  " b i g   b a g s "   c o n t a i n i n g  

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

56  l b s   b a g s   w h i c h   have   b e e n  c o m m o n   p l a c e   f o r  

some  c o n s i d e r a b l e   t i m e .   T h e s e   b ig   bags   a r e   c o n v e n t i o n a l l y  
l o a d e d   i n t o   a p p r o p r i a t e   h o p p e r s   and  t h e   p r e s e n t  

i n v e n t i o n   may  be  e m p l o y e d   in  h a n d l i n g   them  b y  

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

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

a t   l e a s t   in  t he   d e l i v e r y   d u c t   f rom  t h e   h o p p e r  

to  t h e   m i x i n g   v e s s e l .  

In  a  p r e f e r r e d   a r r a n g e m e n t   m a t e r i a l   d e l i v e r y  

w i l l   be  u n d e r   t h e   c o n t r o l   of  a  more   c o m p l e x   c i r c u i t  

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

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

of  p o w d e r   can   be  w e i g h e d   o u t   i n t o   t h e   d u c t   a n d  

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



v e s s e l   a t   i n t e r v a l s   d i c t a t e d   by  t h e   m i x i n g   r a t e ,  

w h i c h   is  l i k e l y   to  v a r y   d u r i n g   the   c o u r s e   o f  

t h e   m i x i n g   o p e r a t i o n ,   bu t   w i t h   d e t e c t e d   n o i s e  

as  the   c o n t r o l l i n g   f a c t o r .  

T n u s ,   in  a  p r e f e r r e d   o p e r a t i o n a l   c y c l e ,  
n o i s e   v a r i a t i o n   b e t w e e n   u p p e r   and  l o w e r   t h r e s h o l d s  

has   no  e f f e c t   on  a g i t a t o r   p o s i t i o n   and  t h e   p o w d e r  

c o n t r o l   v a l v e s   r e m a i n   c l o s e d .   A  r i s e   in  n o i s e  

l e v e l   a b o v e   t h e   u p p e r   of  t h e s e   t h r e s h o l d s   w i l l  

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

t h r e s h o l d ,   and  t h e   r o t o r   w i l l   t h e n   be  r a i s e d ,  

and  so  on.   The  two  v a l v e s   can   be  u s e d   s e q u e n t i a l l y  

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

40  can   be  o p e n e d   w h i l s t   t h e   l o w e r   i s   c l o s e d ,  

to  p r e p a r e   an  i n c r e m e n t   f o r   l a t e r   a d d i t i o n .   S u c c e s s i v e  

i n c r e m e n t s   may  p o s s i b l y   be  f rom  d i f f e r e n t   p o w d e r  

s o u r c e s   and  of  d i f f e r e n t   q u a n t i t i e s ,   e . g .   t o  

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

s p e c i f i c   p a i n t   s h a d e s .  



1.  M i x i n g   a p p a r a t u s   c o m p r i s i n g   a  v e s s e l   f o r  

r e c e i v i n g   l i q u i d   and  o t h e r   m a t e r i a l s   to   be  m i x e d ,  

a  r o t a r y   a g i t a t o r   f o r   i m m e r s i o n   i n t o   t he   c o n t e n t s  

of   the   v e s s e l ,   and  m e a n s   r e s p o n s i v e   to  t h e   n o i s e  

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

a g i t a t i o n ,   and  c h a r a c t e r i s e d   in  t h a t   t he   s a i d  

m e a n s   r e s p o n s i v e   to  t he   n o i s e   l e v e l   a r e   u s e d  

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

2.  M i x i n g   a p p a r a t u s   as  c l a i m e d   in  C l a i m   1  w h e r e i n  

t h e   n o i s e   l e v e l   a l s o   c a u s e s   a u t o m a t i c   a d j u s t m e n t  

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

3.  M i x i n g   a p p a r a t u s   as  c l a i m e d   in  C l a i m   1  o r  

C l a i m   2  w h e r e i n   t h e   n o i s e   g e n e r a t e d   s i g n a l   i s  

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

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