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(§4)  Apparatus  for  the  production  of  mixture,  dispersions  and  the  like. 

  Paint  making  apparatus  comprises  a  rotor  for  dispers- 
ing  powder  into  solvent,  a  microphone  for  sensing  noise 
generated  by  the  dispersing  operation,  and  various  diffe- 
rent  (alternative  or  in  combination)  means  for  making  the 
rotor  more  and  less  effective  according  to  the  noise  level 
and  based  on  turbulence  as  a  result  of  unmixed  powder  be- 
ing  present,  as  compared  with  the  conditions  when  the 
powder  is  fully  dispersed. 



Known  a p p a r a t u s   e . g .   f o r   m a k i n g   p a i n t ,   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   be  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 .   The  o t h e r   m a t e r i a l s  

may  c o m p r i s e   o p a c i f i e r s ,   p i g m e n t s   and  t h e   l i k e ,  

and  a r e   o f t e n   a d d e d   in  s u c c e s s i v e   i n c r e m e n t s .   T h e  

s i z e   of  an  i n c r e m e n t   is   d e t e r m i n e d   by  t h e   s t a t e  

of  t he   l i q u i d   to   w h i c h   t h e   i n c r e m e n t   is  a d d e d ,   a n d  

t h e   d e s i r e   to   a v o i d   c l o t s   and  l umps   in  t h e   m i x t u r e .  

In  g e n e r a l ,   i t   i s   b e t t e r   to   add  s u c c e s s i v e   s m a l l  

i n c r e m e n t s   t h a n   f e w e r   l a r g e r   i n c r e m e n t s .  

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  

of  t he   m e n t i o n e d   k i n d   in  w h i c h   t h e   a g i t a t o r   i s   v e r t i c a l l y  

moved  in  t h e   v e s s e l   u n d e r   t h e   c o n t r o l   of   means   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  t h e   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 .   E f f e c t i v e l y ,   t h e   a d d i t i o n  

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

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

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

c a u s e s   t h e   a g i t a t o r   to   be  r a i s e d   so  as  to   be  n e a r e r  

t h e   s u r f a c e   of  t h e   l i q u i d .   In  t h i s   p o s i t i o n   t h e  

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

of  t he   p o w d e r   ( a s s u m e d   to   be  l o c a t e d   t o w a r d s   t h e  

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

and  e f f i c i e n c y   of  t h e   d i s p e r s i o n   is   i m p r o v e d .  

The  a p p a r a t u s   i s   maae  in  v a r i o u s   s i z e s ,   f o r  

e x a m p l e   a  n o m i n a l   500  l i t r e ,   2500  l i t r e   and  so  o n  

v e s s e l   c a p a c i t y .   I f   a  l a r g e   v e s s e l   is   u s e d   f o r   a 

s m a l l   b a t c h   f o r   e x a m p l e   a  400  l i t r e   b a t c h   in  a  2 5 0 0  

l i t r e   v e s s e l   as  i s   s o m e t i m e s   n e c e s s a r y   b e c a u s e  o f  

t h e   u n a v a i l a h i l i t y   o f  s m a l l e r   a p p a r a t u s ,   p o o l  



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

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

the   a g i t a t o r   m u s t   be  i m m e r s e d   in  t h e   s o l v e n t .  

The  a p p a r a t u s   of   s a i d   E u r o p e a n   P a t e n t   i s   t h e n   o f  

o n l y   l i m i t e d   v a l u e   o r   e v e n   i s   n o t   u s e f u l .  

The  o b j e c t   o f   t h e   i n v e n t i o n   i s   to   p r o v i d e  

i m p r o v e m e n t s .  

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 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   t o   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   o f   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  

t o   t he   n o i s e   l e v e l   e m i t t e d   by  t h e   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 ,   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   v a r y   t h e   e f f e c t i v e n e s s   of   t h e   a g i t a t o r  

o t h e r   t h a n   by  h e i g h t   a d j u s t m e n t .  

Hence   t h e   a d j u s t m e n t   b a s e d   on  n o i s e   l e v e l  

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

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

i s   in  f a c t   u s e f u l   in  o t h e r   s i t u a t i o n s   a l s o ,   t h a t  

i s   to  s a y ,   as  a  s u b s t i t u t e   f o r   t h e   a p p a r a t u s   o f  

s a i d   E P .  

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

i n v e n t i o n   w i l l   now  be  d i s c u s s e d   w i t h   r e f e r e n c e  

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

i s   a  s c h e m a t i c   v i e w   of  a p p a r a t u s   f o r   m a k i n g   p a i n t .  

In  t he   d r a w i n g   a  p o t   10  i s   c h a r g e d   w i t h   p o w d e r  

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

12  d r i v e n   by  s h a f t   14.  The  s h a f t   can   be  r a i s e d  

and  l o w e r e d   by  ram  16  and  t h e   s h a f t   i s   r o t a t e d  

by  a  m o t o r   in  t h e   head   18.  M i c r o p h o n e   20  s e n s e s  

n o i s e   w h i c h   i s   u s e d   by  a p p r o p r i a t e   c i r c u i t r y   t o  

v a r y   t h e   m i x i n g   c o n d i t i o n s   f rom  t i m e   to  t i m e .  



A c c o r d i n g   to   a  f e a t u r e   of   t h e   i n v e n t i o n ,   t h e  

a g i t a t o r   i s   to   be  r o t a t e d   by  a  v a r i a b l e   s p e e d   d r i v e  

(known  p e r   s e )   and  t h e   n o i s e   r e s p o n s i v e   m e a n s   v a r i e s  

t h e   s p e e d   of  r o t a t i o n   of   t h e   a g i t a t o r .   An  i n c r e a s e  

in  t u r b u l e n c e   as  a  r e s u l t   of   a  p o w d e r   i n c r e m e n t  

w i l l   l e a d   to   an  i n c r e a s e   in   r o t a t i o n   s p e e d ,   a n d  

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

l i m i t s   b e t w e e n   w h i c h   no  v a r i a t i o n   t a k e s   p l a c e ,  

in   o r d e r   to   a v o i d   u n n e c e s s a r y   " h u n t i n g " .  

One  e x a m p l e   of  a  known  v a r i a b l e   s p e e d   d r i v e  

i s   in  B P 1 0 5 1 6 9 2   w h e r e   a  v a r i a b l e   v o l u m e   pump  i s  

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

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

in   s a i d   BP,  t h e   n o i s e   s i g n a l   f r o m   m i c r o p h o n e   2 0  

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

t h e   v a r i a b l e   v o l u m e   pump  w h i c h   d r i v e s   t h e   m o t o r  

in   head   1 8 .  

A c c o r d i n g   to  a n o t h e r   f e a t u r e   o f   t h e   i n v e n t i o n ,  

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

v a r i a b l e   p i t c h ,   and   t h e   p i t c h   i s   a d j u s t e d   by  t h e  

n o i s e   r e s p o n s i v e   m e a n s .   The  e f f e c t   w i l l   be  s i m i l a r  

to   t h a t   a t t a i n e d   by  a g i t a t o r   s p e e d   v a r i a t i o n ,   i n  

t h a t   an  i n c r e a s e   in   p i t c h   w i l l   i n c r e a s e   t h e   a g i t a t i o n  

of   t h e   l i q u i d   f o r   b e t t e r   m i x i n g ,   and   a  r e d u c t i o n  

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

p o s i t i o n   w i l l   have   t h e   o p p o s i t e   e f f e c t ,   and  t h r e s h o l d  

l i m i t s   a v o i d   h u n t i n g .  

For   e x a m p l e ,   t h e   b l a d e s   of  t h e   a g i t a t o r   12  

may  be  p i v o t e d   on  a  hub  a t   t h e   b o t t o m   of   t h e   a g i t a t o r  

s h a f t   14  f o r   m o v e m e n t   b e t w e e n   t h e   f e a t h e r e d   a n d  

e f f e c t i v e   p o s i t i o n s ,   and  be  s p r i n g   u r g e d   to   o n e  

or   o t h e r .   A  l o o s e   c o l l a r   o r   t u b u l a r   s h a f t   s u r r o u n d i n g  

t h e   d r i v e   s h a f t   14  may  be  a x i a l l y   d i s p l a c e d   b y  



an  a c t u a t o r   in   h e a d   18  o p e r a t e d   by  t h e   n o i s e   c o n t r o l  

s y s t e m   so  as   to   cam  t h e   b l a d e s   a g a i n s t   t h e   s p r i n g  

to   t he   o p p o s i t e   p o s i t i o n .  

A c c o r d i n g   to   a n o t h e r   f e a t u r e   of   t h e   i n v e n t i o n ,  

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

a d j u s t a b l e   b e t w e e n   p o s i t i o n s   more   and  l e s s   c l o s e l y  

a k i n   to  r a d i a l   p o s i t i o n s .   E f f e c t i v e l y   t h e   o v e r a l l  

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

and  h e n c e   a  d e c r e a s e   in   n o i s e   due  to  p o w d e r   a d d i t i o n  

w i l l   r e s u l t   in  an  i n c r e a s e   in  a g i t a t o r   d i a m e t e r  

and  v i c e   v e r s a ,   w i t h   t h r e s h o l d s   f o r   t h e   same  r e a s o n s  

a s   w o u l d   be  t h e   c a s e   i f   e i t h e r   of   t h e   a l t e r n a t i v e  

f e a t u r e s   w e r e   u t i l i s e d .  

T h i s   p o s s i b i l i t y   may  be  u t i l i s e d   by  a g a i n  

h a v i n g   i n n e r   and  o u t e r   s h a f t s   14  w i t h   one   d r i v i n g  

( r o t a t i n g )   t h e   a g i t a t o r   b l a d e s   12  and  t h e   s e c o n d  

moved  r e l a t i v e l y   t o   t h e   f i r s t ,   s u c h   as   by  an  e p i c y c l i c  

g e a r   s e t   v i a   a  n o i s e   s e n s i n g   s y s t e m   to  cam  t h e  

b l a d e s   to  d i f f e r e n t   a n g l e s ,   b e t w e e n   the   r a d i a l  

and  t h e   t a n g e n t i a l   to   t h e   s h a f t s ,   so  t h a t   t h e   b l a d e s  

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

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

At  maximum  d i a m e t e r   t h e   m i x i n g   e f f e c t   i s   g r e a t e s t ,  

a k i n   to  maximum  p i t c h   d i s p l a c e m e n t   from  t h e   f e a t h e r e d  

p o s i t i o n ,   l i k e w i s e   a k i n   to   maximum  s p e e d   of  t h e  

d r i v e   s h a f t   14,  o r   to  maximum  e f f e c t i v e   h e i g h t  

of   t h e   a g i t a t o r   in  t h e   p o t   in  t h e   v a r i o u s   r e s p e c t i v e  

o t h e r   p o s s i b i l i t i e s   m e n t i o n e d .  

H o w e v e r ,   i t   i s   p o s s i b l e   to   u t i l i s e   a l l   o f  

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

f e a t u r e s   in  c o m b i n a t i o n .  



I t   is  a l s o   p o s s i b l e   to   u t i l i s e   any  of   t h e s e  

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

w i t h   t he   v e r t i c a l   a d j u s t m e n t   f e a t u r e .  



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 h e   c o n t e n t s   of  t h e  

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

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 he   n o i s e   l e v e l   a r e   u s e d   to   v a r y   t h e   e f f e c t i v e n e s s  

of   t he   a g i t a t o r   o t h e r   t h a n   by  h e i g h t   a d j u s t m e n t .  

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  c h a r a c t e r i s e d  

in  t h a t   t h e   a g i t a t o r   i s   r o t a t e d   by  a  v a r i a b l e   s p e e d  

d r i v e   (known  p e r   s e )   and  t h e   n o i s e   r e s p o n s i v e   m e a n s  

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

in   t h a t   t h e   r o t a r y   a g i t a t o r   i s   p r o v i d e d   w i t h   b l a d e s  

of   v a r i a b l e   p i t c h   a r r a n g e d   to   be  a d j u s t e d   by  t h e  

n o i s e   r e s p o n s i v e   m e a n s .  

4.  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  c h a r a c t e r i s e d  

in   t h a t   t h e   a g i t a t o r   i s   p r o v i d e d   w i t h   b l a d e s   w h i c h  

a r e   a d j u s t a b l e   b e t w e e n   p o s i t i o n s   more   and  l e s s  

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

of   t he   n o i s e   s e n s o r .  
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