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LILUNLSE  (GB) 

@  Rotary  liquid  sprayer. 

©  A  rotary  liquid  sprayer  comprises  a  rotary  atomizing  head 
(101)  provided  with  a  liquid  contact  surface  (104)  onto  which  one 
or  more  liquids  to  be  sprayed  can  be  delivered  from  at  least  one 
liquid  spout  nozzle  (107,108),  the  liquid  being  discharged  thereby 
in  a  diverging  pattern  of  a  predetermined  shape  in  plan  view.  A 
high  voltage  may  be  applied  to  the  rotary  head  (101)  if  desired. 



A  r o t a r y   l i q u i d   s p r a y e r   w h i c h   e s s e n t i a l l y  
i n c l u d e s :   a  r o t a r y   a t o m i z i n g   h e a d   h a v i n g   a  l i q u i d  -  

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

a t o m i z e d ;   a  r o t a t i o n a l   s h a f t   f o r   r o t a t i n g   t h e   a t o m i z i n g  

h e a d   a t   a  h i g h   s p e e d ;   and  a t   l e a s t   one  s p o u t   n o z z l e   f o r  

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

of  a  p r e d e t e r m i n e d   s h a p e   in  p l a n   v i ew   and  s p r e a d i n g  

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

l i q u i d   s p o u t e d   f rom  t h e   n o z z l e   t o u c h i n g   down  on  t h e  

l i q u i d   c o n t a c t   s u r f a c e   in   t h e   fo rm  of  a  t h i n   l i q u i d  f i l m  

and  u n d e r g o i n g   f u r t h e r   r e d u c t i o n s   in  t h i c k n e s s   u n d e r   t h e  

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

r o t a t i o n   of  t h e   a t o m i z i n g   h e a d   b e f o r e   b e i n g   a t o m i z e d  

i n t o   f i n e   p a r t i c l e s   a t   t h e   p e r i p h e r a l   edge   p o r t i o n s  

t h e r e o f .   I f   d e s i r e d ,   t h e r e   may  be  p r o v i d e d   a  p l u r a l  

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

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

t h e   same  k i n d   of  l i q u i d   s i m u l t a n e o u s l y   f rom  a  number   o f  

n o z z l e s   or  f o r   s p o u t i n g   d i f f e r e n t   k i n d s   of  l i q u i d s   f r o m  

t h e   r e s p e c t i v e   n o z z l e s .  

T h i s   i n v e n t i o n   r e l a t e s   to   a  r o t a r y   l i q u i d  

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

s p r a y - g r a n u l a t i o n   and  p r e p a r a t i o n   of  e m u l s i o n s ,   s l u r r i e s  

or  t he   l i k e ,   and  more   p a r t i c u l a r l y   to   a  r o t a r y   l i q u i d  

s p r a y e r   w h i c h   i s   a d a p t e d   to   s p o u t   an  a t o m i z i n g   l i q u i d  



o n t o   a  r o t a r y   a t o m i z i n g   h e a d   and  to   s p r a y   t h e   l i q u i d  

t h e r e f r o m   in  an  a t o m i z e d   s t a t e .  

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

a t o m i z i n g   h e a d   in   t h e   f o rm  of  a  r o t a r y   d i s c   or   t h e   l i k e  

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

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

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

t h e r e b y   to   s p r a y   t h e   l i q u i d   in   an  a t o m i z e d   s t a t e .  

In   o r d e r   to   o b t a i n   f i n e l y   d i v i d e d   p a r t i c l e s   o f  

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

t h e   a t o m i z a t i o n   of  a  l i q u i d   by  t h e   r o t a r y   a t o m i z e r   t y p e  

s p r a y e r ,   i t   i s   n e c e s s a r y   to   fo rm  t h e   f e e d   l i q u i d   i n t o   a  
u n i f o r m   f i l m y   s t r e a m   of  as  s m a l l   a  t h i c k n e s s   a s  

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

r o t a r y   a t o m i z i n g   h e a d .   H o w e v e r ,   in  t h e   p r i o r   a r t  

d e v i c e s   m e n t i o n e d   a b o v e ,   t h e   a t o m i z i n g   l i q u i d   w h i c h   i s  

f e d   to   t h e   r o t a r y   a t o m i z i n g   h e a d   t h r o u g h   a  l i q u i d   f e e d  

t u b e   i s   d r o p p e d   or  p o u r e d   o n t o   t h e   l i q u i d   c o n t a c t  

s u r f a c e   in   t h e   f o rm  of  a  c o l u m n a r   s t r e a m   of  l o w  

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

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

l i n e a r l y   in   a  r a d i a l l y   o u t w a r d   d i r e c t i o n   u n d e r   t h e  

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

t h i n   f i l m y   s t r e a m ,   r e s u l t i n g   in   e x t r e m e l y   low  u n i f o r m i t y  

a t   t h e   e d g e   of  t h e   r o t a r y   a t o m i z i n g   h e a d .   C o n s e q u e n t l y ,  

i t   i s   o f t e n   f o u n d   d i f f i c u l t   to   a t o m i z e   t h e   f e e d   l i q u i d  
i n t o   f i n e l y   d i v i d e d   p a r t i c l e s   of  n a r r o w   p a r t i c l e   s i z e  

d i s t r i b u t i o n .  

W i t h   t h e   f o r e g o i n g   s i t u a t i o n s   in  v i e w ,   t h e  

p r e s e n t   i n v e n t i o n   has   as  i t s   o b j e c t   t h e   p r o v i s i o n   of  a  

r o t a r y   s p r a y e r   w h i c h   i s   c a p a b l e   of  good  q u a l i t y  

a t o m i z a t i o n .  

I t   i s   a  more   p a r t i c u l a r   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  r o t a r y   s p r a y e r   w h i c h   i s   c a p a b l e  

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



of  good  q u a l i t y   and  n a r r o w   p a r t i c l e   s i z e   d i s t r i b u t i o n .  

I t   i s   a n o t h e r   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  r o t a r y   s p r a y e r   w h i c h   i s   c a p a b l e   of  f o r m i n g  

a  f e e d   l i q u i d   i n t o   a  f i l m   of  u n i f o r m   and  e x t r e m e l y   s m a l l  

t h i c k n e s s   and  s p r e a d i n g   t h e   t h i n   f i l m y   s t r e a m   of  t h e  

l i q u i d   u n i f o r m l y   o v e r   t h e   e n t i r e   a r e a   of  a  l i q u i d  

c o n t a c t   s u r f a c e   of  a  r o t a r y   a t o m i z i n g   h e a d .  

In  o r d e r   to   a c h i e v e   t h e   a b o v e - m e n t i o n e d  

o b j e c t i v e s ,   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   a  r o t a r y  

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

r o t a r y   a t o m i z i n g   h e a d   p r o v i d e d   w i t h   a  l i q u i d   c o n t a c t  

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

s h a f t   f o r   r o t a t i n g   t h e   r o t a r y   a t o m i z i n g   h e a d   a t   a  h i g h  

s p e e d ;   and  a t   l e a s t   one  s p o u t   n o z z l e   a d a p t e d   to   s p o u t  
t h e   a t o m i z i n g   l i q u i d   t o w a r d   t h e   l i q u i d   c o n t a c t   s u r f a c e  

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

v i e w   by  a p p l i c a t i o n   of  p r e s s u r e .  
I f   d e s i r e d ,   a  p l u r a l   n u m b e r   of  s i m i l a r   s p o u t  

n o z z l e s   may  be  p r o v i d e d   on  t h e   s p r a y e r ,   s p o u t i n g   a  

l i q u i d   of  one  k i n d   f rom  t he   n o z z l e s   or  s p o u t i n g   a  n u m b e r  

of  d i f f e r e n t   k i n d s   of  l i q u i d s   s e p a r a t e l y   f rom  t h e  

r e s p e c t i v e   n o z z l e s .  

T y p i c a l   e x a m p l e s   of  t h e   a t o m i z i n g   l i q u i d  
i n c l u d e   p a i n t s ,   and  f a t   and  o i l   or  r e s i n   to   be  u s e d   as  a  

s t o c k   of  g r a n u l a t i o n   l i q u i d .   In  a  c a s e   w h e r e   t h e   r o t a r y  

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

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

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

E x a m p l e s   of  t h e   p a i n t   i n c l u d e ,   in  a d d i t i o n   to   o r d i n a r y  

p a i n t s ,   t he   t w o - c o m p o n e n t   t y p e   p a i n t s   w h i c h   c o n s i s t   of  a  

m i x t u r e   of  a  b a s e   m a t e r i a l   and  a  h a r d e n e r   or  t h e  

t h r e e - c o m p o n e n t   t y p e   p a i n t s   w h i c h   c o n s i s t   of  a  b a s e  

m a t e r i a l ,   a  h a r d e n e r   and  a  c a t a l y z e r .   T h e s e   s o r t s   o f  

p a i n t s   may  be  m i x e d   p r i o r   to   s u p p l y   to  t he   s p o u t   n o z z l e ,  

b u t   t he   r e s p e c t i v e   c o m p o n e n t s   of  t h e   p a i n t   may  b e  



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

n o z z l e s   to   mix  them  on  t h e   l i q u i d   c o n t a c t   s u r f a c e   of  t h e  

r o t a r y   a t o m i z i n g   h e a d ,   i f   d e s i r e d .   E s p e c i a l l y   in   t h e  

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

h a r d e n   s o o n   when  k e p t   in  a  m i x e d   s t a t e ,   i t   i s   p r e f e r r e d  

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

s u r f a c e   of   t h e   a t o m i z i n g   h e a d .   On  t h e   o t h e r   h a n d ,   i n  

t h e   c a s e   of  a  l i q u i d   w h i c h   i s   s o l i d i f i e d   or  h i g h l y  

v i s c o u s   a t   room  t e m p e r a t u r e ,   e . g . ,   t h e   s t o c k   l i q u i d   f o r  

g r a n u l a t i o n   or  t h e   l i q u i d   to   be  u s e d   as  a  d i s p e r s e   p h a s e  

l i q u i d   of   an  e m u l s i o n   or  a  s l u r r y ,   t h e   l i q u i d   i s   s p o u t e d  

f r o m   t h e   n o z z l e   a f t e r   l i q u e f y i n g   or  l o w e r i n g   t h e  

v i s c o s i t y   by  h e a t i n g .   In  s u c h   a  c a s e ,   t h e   l i q u i d  

c o n t a c t   s u r f a c e   of  t h e   r o t a r y   a t o m i z i n g   h e a d   i s   h e a t e d  

or  m a i n t a i n e d   a t   a  s u i t a b l e   t e m p e r a t u r e   by  a  s u p p l y   o f  

h e a t e d   s t e a m   or  a i r ,   t h e r e b y   p r e v e n t i n g   i n c r e a s e s   i n  

v i s c o s i t y   or  s o l i d i f i c a t i o n   of  t h e   f e e d   l i q u i d   on  t h e  

l i q u i d   c o n t a c t   s u r f a c e   of   t h e   a t o m i z i n g   h e a d .  

F u r t h e r ,   a l t h o u g h   t h e   f e e d   l i q u i d   i s   a t o m i z e d  

by  t h e   m e c h a n i c a l   a t o m i z i n g   a c t i o n   of  t h e   c e n t r i f u g a l  

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

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

a t o m i z i n g   h e a d   d e p e n d i n g   upon   t h e   p h y s i c a l   p r o p e r t i e s   o f  

t h e   f e e d   l i q u i d   t h e r e b y   to   a c c e l e r a t e   t h e   a t o m i z a t i o n   b y  

t h e   e l e c t r o s t a t i c   a t o m i z i n g   a c t i o n   in   a d d i t i o n   to   t h e  

m e c h a n i c a l   a t o m i z i n g   a c t i o n .  

The  a b o v e   and  o t h e r   o b j e c t s ,   f e a t u r e s   a n d  

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

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

t a k e n   in  c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g   d r a w i n g s  

w h i c h   show  by  way  of  e x a m p l e   some  i l l u s t r a t i v e  

e m b o d i m e n t s   of  t h e   i n v e n t i o n .  

In   t h e   a c c o m p a n y i n g   d r a w i n g s :  

F i g u r e   1  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of  a  

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



t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  s c h e m a t i c   f r o n t   v i ew   of  a  s p o u t  

n o z z l e ;  

F i g u r e s   3 ( a )   to   3 ( c )   a r e   s c h e m a t i c   v i e w s  

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

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

t h e   r o t a r y   a t o m i z i n g   h e a d ;  

F i g u r e   4  i s   a  s c h e m a t i c   v i ew   of  t h e   r o t a r y  

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

m a c h i n e ;  

F i g u r e   5  i s   a  s c h e m a t i c   v i ew   of  t h e   r o t a r y  

s p r a y e r   of  t h e   i n v e n t i o n   as  a p p l i e d   to   a  

s p r a y - g r a n u l a t i n g   m a c h i n e ;  

F i g u r e   6  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of  a  

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

t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e s   7 ( a )   to   7 ( f )   a r e   s c h e m a t i c   v i e w s  

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

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

of  t h e   r o t a r y   a t o m i z i n g   h e a d ;  

F i g u r e   8  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of  a  

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

t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   9  i s   a  b o t t o m   v i e w   of  t he   r o t a r y  

s p r a y e r   of  F i g u r e   8 ;  

F i g u r e   10  i s   a  s c h e m a t i c   v i e w   of  t h e   r o t a r y  

s p r a y e r   of  F i g u r e   8  as  a p p l i e d   to   an  e m u l s i f i e r ;  

F i g u r e   11  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of  a  

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

c o n s t i t u t e s   t he   f o u r t h   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 ;  

F i g u r e   12  i s   a  b o t t o m   v i ew   of  t h e   r o t a r y  

a t o m i z i n g   h e a d   of  F i g u r e   11;  a n d  

F i g u r e   13  i s   a  s c h e m a t i c   s e c t i o n a l   v i e w   of  a  

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



c o n s t i t u t e s   t h e   f i f t h   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n .  

R e f e r r i n g   to   t h e   d r a w i n g s   and  f i r s t   t o  

F i g u r e s   1  to   3,  t h e r e   i s   shown  t h e   f i r s t   e m b o d i m e n t   o f  

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

r o t a r y   a t o m i z i n g   h e a d   of  d i s c -   or  p l a t e - l i k e   s h a p e   w h i c h  

i s   s e c u r e l y   m o u n t e d   on  a  r o t a t i o n a l   s h a f t   3  of  a  m o t o r   2 

s u c h   as  an  e l e c t r i c   m o t o r   or  an  a i r   m o t o r .   The  r o t a r y  

a t o m i z i n g   h e a d   1  i s   r o t a t i o n a l l y   d r i v e n   f rom  t he   m o t o r  

2,  f o r   e x a m p l e ,   a t   a  s p e e d   of  1 , 5 0 0   to   6 0 , 0 0 0   r . p . m .  

For   h i g h   s p e e d   r o t a t i o n   of  t h e   r o t a r y   a t o m i z i n g   h e a d   1 ,  

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

t u r b o   a i r   m o t o r .   F o r m e d   on  t h e   u p p e r   s u r f a c e   of  t h e  

r o t a r y   a t o m i z i n g   h e a d   1  i s   a  l i q u i d   c o n t a c t   s u r f a c e   4 

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

t h e   p e r i p h e r a l   p o r t i o n   of  t h e   l i q u i d   c o n t a c t   s u r f a c e   4 ,  

t h e r e   a r e   p r o v i d e d   a  m u l t i p l i c i t y   of   g r o o v e s   1B  w h i c h  

a r e   V-  or  U - s h a p e   in   s e c t i o n   and  e x t e n d   t o w a r d   t h e   e d g e  

p o r t i o n   lA  of  t h e   r o t a r y   a t o m i z i n g   h e a d   1.  The  g r o o v e s  

1B  can   be  d i s p e n s e d   w i t h i n   some  c a s e s   d e p e n d i n g   upon  t h e  

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

A  l i q u i d   f e e d   t u b e   5  w h i c h   d i r e c t s   t h e  

a t o m i z i n g   l i q u i d   t o w a r d   t h e   l i q u i d   c o n t a c t   s u r f a c e   4  i s  

s e c u r e l y   m o u n t e d   on  t h e   c a s i n g   of  t h e   m o t o r   2.  A  s p o u t  

n o z z l e   6  i s   a t t a c h e d   to   t h e   d i s t a l   end  of  t h e   l i q u i d  

f e e d   t u b e   5  and  d i s c h a r g e s   t o w a r d   a  p o s i t i o n   in  t h e  

v i c i n i t y   of  t h e   r o t a t i o n a l   c e n t e r   of  t he   l i q u i d   c o n t a c t  

s u r f a c e   4.  The  r e a r   end  of  t h e   l i q u i d   f e e d   t u b e   5  i s  

c o n n e c t e d   to   t h e   end  of  a  l i q u i d   f e e d   h o s e  7   w h i c h   i s  

a l s o   s u p p o r t e d   on  t h e   c a s i n g   of  t h e   m o t o r   2.  The  o t h e r  

end  of   t h e   l i q u i d   f e e d   h o s e  7   i s   c o n n e c t e d   to   a  l i q u i d  

t a n k   or  r e s e r v o i r   9  t h r o u g h   a  pump  8  w h i c h   d e l i v e r s   t h e  

f e e d   l i q u i d   u n d e r   p r e s s u r e .   The  l i q u i d   t a n k   9  s e r v e s   a s  

a  r e s e r v o i r   f o r   a  p a i n t   when  t h e   s p r a y e r   i s   u s e d   f o r  

p a i n t   c o a t i n g ,   and  as  a  r e s e r v o i r   f o r   t h e   s t o c k   of  f a t  



and  o i l   or  a  r e s i n   in  t h e   c a s e   of  a  s p r a y - g r a n u l a t o r .  

The  a t o m i z i n g   l i q u i d   w h i c h   i s   d e l i v e r e d   u n d e r   p r e s s u r e  
f rom  t h e   pump  8  i s   s p o u t e d   t o w a r d   t h e   l i q u i d   c o n t a c t  

s u r f a c e   4  t h r o u g h   t h e   s p o u t   n o z z l e   6  w h i c h   i s ,   a s  

p a r t i c u l a r l y   shown  in  F i g u r e   2,  p r o v i d e d   w i t h   a  l i q u i d  

s p o u t   h o l e   6A,  a  s p h e r i c a l   p r o j e c t i o n   6B  w h i c h   s u r r o u n d s  

t h e   s p o u t   h o l e   6A,  and  a  V - s h a p e d   g u i d e   g r o o v e   6C  w h i c h  

i s   c u t   a c r o s s   t h e   s p h e r i c a l   p r o j e c t i o n   6B  to  fo rm  l i p s  

on  o p p o s i t e   s i d e s   of  t h e   s p o u t   h o l e   6A.  W i t h   t h i s  

n o z z l e   c o n s t r u c t i o n ,   t h e   l i q u i d   w h i c h   i s   s p o u t e d   u n d e r  

p r e s s u r e   f rom  t h e   s p o u t   h o l e   6A  is   f o r m e d   i n t o   a  

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

s u r f a c e   4  s u b s t a n t i a l l y   in  an  e l l i p t i c   s h a p e   in   p l a n  

v i e w   as  shown  in  F i g u r e   3 ( a ) .   T h e r e f o r e ,   i f   a  l i q u i d  

w i t h   a  v i s c o s i t y   of  30  c . p .   i s   s p u r t e d   f rom  t h e   s p o u t  

n o z z l e   6  w h i c h   i s   p l a c e d   a t   a  d i s t a n c e   of  10  mm  f rom  t h e  

l i q u i d   c o n t a c t   s u r f a c e   4  u n d e r   s u f f i c i e n t   l i q u i d  

p r e s s u r e   to   d e l i v e r   100  c c / m i n   to   300  c c / m i n ,   f o r  

e x a m p l e ,   t h e   l i q u i d   s p o u t   h o l e   6A  of  t h e   n o z z l e   i s  

p r e f e r r e d   to   h a v e   an  e q u i v a l e n t   o r i f i c e   d i a m e t e r   o f  

a b o u t   0 .3   mm  to  0 .7   mm  to  o b t a i n   a  s p o u t e d   p a t t e r n   o f  

a b o u t   13  mm  to  20  mm  in  l e n g t h   of  i t s   m a j o r   a x i s .   T h e  

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

s h a p e   of  t h e   g u i d e   g r o o v e   6C.  I f   t h e   g u i d e   g r o o v e   6C  i s  

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

a  c i r c u l a r   s h a p e   in  p l a n   v i ew   as  shown  in  F i g u r e   3 (b )   o r  
in  an  a r c u a t e   s h a p e   as  shown  in  F i g u r e   3 ( c ) .   I t   i s   t o  

be  n o t e d   t h a t   t h e   l i q u i d   s p o u t   p a t t e r n   may  be  of  a n y  

a r b i t r a r y   s h a p e   in  p l a n   v i ew   as  l o n g   as  t h e   l i q u i d   i s  

s p r e a d   t o w a r d   t h e   l i q u i d   c o n t a c t   s u r f a c e   4  of  t h e   r o t a r y  

a t o m i z i n g   h e a d   1 .  

In  o r d e r   to   a t o m i z e   and  s p r a y   t h e   f e e d   l i q u i d  

by  t h e   r o t a r y   s p r a y e r   of  t he   a b o v e - d e s c r i b e d  

c o n s t r u c t i o n ,   f i r s t l y   t h e   r o t a t i o n a l   s h a f t   3  i s   d r i v e n  

f rom  t he   m o t o r   2  to   r o t a t e   a t   h i g h   s p e e d   t h e   r o t a r y  



a t o m i z i n g   h e a d   1  w h i c h   i s   m o u n t e d   on  t h e   r o t a t i o n a l  

s h a f t   3,  and  t h e n   t h e   pump  8  i s   a c t u a t e d   to   d e l i v e r   t h e  

a t o m i z i n g   l i q u i d   to   t h e   s p o u t   n o z z l e   6  u n d e r   a  

p r e d e t e r m i n e d   p r e s s u r e   to   s p u r t   t h e   l i q u i d   t o w a r d   t h e  

l i q u i d   c o n t a c t   s u r f a c e   4  f rom  t h e   s p o u t   h o l e   6A  of  t h e  

n o z z l e   6.  In  t h i s   m a n n e r ,   t h e   f e e d   l i q u i d   w h i c h   i s  

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

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

t h e   g u i d e   g r o o v e   6C,  and  t h e   s p r e a d   l i q u i d   f i l m  

u n d e r g o e s   r e d u c t i o n s   in  t h i c k n e s s   to   a  c e r t a i n   e x t e n t  

b e f o r e   r e a c h i n g   t h e   l i q u i d   c o n t a c t   s u r f a c e   4.  S i n c e   t h e  

l i q u i d   i s   s p o u t e d   f rom  t h e   n o z z l e   6  u n d e r   a  

p r e d e t e r m i n e d   p r e s s u r e ,   t h e   s p u r t e d   l i q u i d   i n t i m a t e l y  

c o v e r s   t h e   l i q u i d   c o n t a c t   s u r f a c e   4  in   t h e   fo rm  of  a  

t h i n   f i l m .   In  t h i s   i n s t a n c e ,   t h e   l i q u i d   s p o u t   n o z z l e   6 

i s   p r e f e r r e d   to   be  o r i e n t e d   t o w a r d   a  p o s i t i o n   as  c l o s e  

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

c o n t a c t   s u r f a c e   4  w h e r e   t h e   l i n e a r   v e l o c i t y   i s   s m a l l e r .  

By  so  d o i n g ,   t h e   l i q u i d   f i l m   can   be  a d h e r e d   to   t h e  

l i q u i d   c o n t a c t   s u r f a c e   4  more   i n t i m a t e l y .   The  s p a c i n g  

d i s t a n c e   b e t w e e n   t h e   s p o u t   n o z z l e   6  and  t h e   l i q u i d  

c o n t a c t   s u r f a c e   4  s h o u l d   be  in  a  r a n g e   in  w h i c h   t h e  

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

w h i l e   i t   s t i l l   r e t a i n s   t h e   f o rm  of  a  t h i n   f i l m   w i t h o u t  

u n d e r g o i n g   a t o m i z a t i o n .   T h i s   i s   b e c a u s e   t h e   s p o u t e d  

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

t h e   l i q u i d   c o n t a c t   s u r f a c e   4 .  

The  t h i n   f i l m   of  t h e   f e e d   l i q u i d   w h i c h   i s  

a d h e r e d   on  t h e   l i q u i d   c o n t a c t   s u r f a c e   in  t h e  

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

c i r c u m f e r e n c e   of  t h e   l i q u i d   c o n t a c t   s u r f a c e   4  u n d e r   t h e  

i n f l u e n c e   of   t h e   c e n t r i f u g a l   f o r c e ,   and  f u r t h e r  

u n d e r g o e s   u n i f o r m   r e d u c t i o n s   in   t h i c k n e s s   b e f o r e  

r e a c h i n g   t h e   e d g e   p o r t i o n   lA  of  t he   a t o m i z i n g   h e a d   1 .  

The  a t o m i z i n g   l i q u i d   w h i c h   has   b e e n   f o r m e d   i n t o   a  f i l m  



of  an  e x t r e m e l y   s m a l l   t h i c k n e s s   i s   d i v i d e d   by  t h e  

g r o o v e s   lB  in  t h e   edge   p o r t i o n   1A  to   fo rm  v e r y   f i n e  

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

c i r c u m f e r e n c e   of  t h e   a t o m i z i n g   h e a d   1.  The  c u s p s   t h u s  

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

t h e   m e c h a n i c a l   a t o m i z i n g   a c t i o n   of  t h e   c e n t r i f u g a l  

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

f o r   t h e   f o r m a t i o n   of  c u s p s ,   i t   i s   p o s s i b l e   to   fo rm  c u s p s  
of  good  c o n d i t i o n   w i t h o u t  u s i n g   t h e   g r o o v e s   lB  d e p e n d i n g  

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

Now,  r e f e r e n c e   i s   made  to   F i g u r e   4  w h i c h   s h o w s  

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

a p p l i e d   to   a  p a i n t   a p p l i c a t o r .   As  i l l u s t r a t e d   in  t h e  

f i g u r e ,   t he   r o t a r y   s p r a y e r   10  i s   l o c a t e d   in  a  c o a t i n g  

b o o t h   w i t h   a  c o n v e y e r   11  w h i c h   i s   l o o p e d   i n - Ω - s h a p e ,   s o  

t h a t   a  p a i n t   i s   s p r a y e d   on  a  w o r k p i e c e   12  f rom  t h e  

r o t a r y   s p r a y e r   10  w h i l e   t h e   f o r m e r   i s   t r a n s f e r r e d   by  t h e  

c o n v e y e r   11.  In  t h i s   i n s t a n c e ,   in  o r d e r   to   use   t h e  

r o t a r y   s p r a y e r   as  a  p a i n t   a p p l i c a t o r ,   a  h i g h   v o l t a g e   o f  

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

a t o m i z i n g   h e a d   1  r e l a t i v e   to   t h e   w o r k p i e c e   12  w h i c h   i s  

m a i n t a i n e d   a t   t h e   e a r t h   p o t e n t i a l ,   t h e r e b y   to   fo rm  a n  

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

and  t he   w o r k p i e c e   12.  By  t h e   a c t i o n   of  t h e  

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

w h i c h   i s   s p r a y e d   f rom  t h e   r o t a r y   a t o m i z i n g   h e a d   1  a r e  

p r o p e l l e d   t o w a r d   and  a d h e r e d   on  t h e   w o r k p i e c e   1 2 ,  

p e r m i t t i n g   to   p e r f o r m   t he   c o a t i n g   o p e r a t i o n   in  a n  

e f f i c i e n t   m a n n e r .   For   t h i s   p u r p o s e ,   f o r   i n s t a n c e ,   t h e  

r o t a r y   a t o m i z i n g   h e a d   1  i s   e l e c t r i c a l l y   c o n n e c t e d   to   a  

h i g h   v o l t a g e   power   s u p p l y   14  t h r o u g h   a  h i g h   v o l t a g e  

c a b l e   13  as  shown  in  F i g u r e   4.  The  h i g h   v o l t a g e   p o w e r  

s u p p l y   14  i s   a d a p t e d   to   i n c r e a s e   t h e   c o m m e r c i a l   p o w e r  

t o ,   fo r   e x a m p l e ,   - 3 0   to   - 1 2 0   KV  and  to   a p p l y   same  to   t h e  

r o t a r y   a t o m i z i n g   h e a d   1  t h r o u g h   t h e   h i g h   v o l t a g e   c a b l e  



13.  The  r o t a r y   s p r a y e r   10  may  be  v e r t i c a l l y   m o v e d  

s u p p o r t e d   on  a  l i f t   c y l i n d e r   15  and  s e c u r e d   to   t h e  

p i s t o n   rod   of  t h e   c y l i n d e r   15  t h r o u g h   an  i n s u l a t i n g  

b r a c k e t   16  w h i c h   i s   c o n n e c t e d   to   t h e   h i g h   v o l t a g e   c a b l e  

1 3 .  

In   o p e r a t i o n ,   t h e   p a i n t   i s   f ed   u n d e r   p r e s s u r e  
to   t h e   s p o u t   n o z z l e   6  by  o p e r a t i o n   of   t h e   pump  8,  w h i l e  

t h e   r o t a r y   a t o m i z i n g   h e a d   1  i s   r o t a t e d   a t   a  h i g h   s p e e d  

by  t h e   m o t o r   2  and  s i m u l t a n e o u s l y   s u p p l i e d   w i t h   a  h i g h  

v o l t a g e   by  o p e r a t i o n   of   t he   h i g h   v o l t a g e   power   s u p p l y  

14.  As  t h e   r o t a r y   s p r a y e r   10  i s   o p e r a t e d   in   t h i s  

m a n n e r ,   t h e   f i n e   p a r t i c l e s   of  t h e   p a i n t   w h i c h   a r e  

a t o m i z e d   by  t h e   r o t a r y   a t o m i z i n g   h e a d   1  a r e   e f f e c t i v e l y  

a p p l i e d   to   t h e   w o r k p i e c e   12  by  t h e   a c t i o n   of   t h e  

e l e c t r o s t a t i c   f i e l d   f o r m e d   b e t w e e n   t h e   r o t a r y   a t o m i z i n g  

h e a d   1  and  t h e   w o r k p i e c e   1 2 .  

As  d e s c r i b e d   h e r e i n b e f o r e ,   t h e   f e e d   l i q u i d  

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

a t o m i z e d   i n t o   f i n e   p a r t i c l e s   of  n a r r o w   p a r t i c l e   s i z e  

d i s t r i b u t i o n   by  t h e   o p e r a t i o n   of  t h e   r o t a r y   s p r a y e r   1 0 ,  

so  t h a t   i t   i s   p o s s i b l e   to   fo rm  a  u n i f o r m   c o a t i n g   f i l m  

of   t h e   p a i n t   on  t h e   w o r k p i e c e   12  and  t h e r e f o r e   t o  

i m p r o v e   t h e   q u a l i t y   of  t h e   c o a t i n g   to   a  m a r k e d   d e g r e e .  

R e f e r r i n g   to   F i g u r e   5,  t h e r e   i s   s c h e m a t i c a l l y  

i l l u s t r a t e d   an  e x a m p l e   of  a  s p r a y - g r a n u l a t o r  

i n c o r p o r a t i n g   t h e   r o t a r y   s p r a y e r   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n ,   in  w h i c h   t h e   r o t a r y   a t o m i z i n g   h e a d   1  

of   t h e   r o t a r y   s p r a y e r   10  i s   d i s p o s e d   in  a  d r y i n g   t o w e r  

21  of   t h e   g r a n u l a t o r .   A  d r y i n g   a i r   f e e d   p i p e   or  d u c t  

22  w h i c h   i s   o p e n e d   a t   one  end  i n t o   t h e   d r y i n g   t o w e r   2 1  

i s   c o n n e c t e d   a t   t h e   o t h e r   end  to   an  a i r   b l o w e r   23  

t h r o u g h   an  a i r   h e a t e r   or  f u r n a c e   24  w h i c h   h e a t s   up  t h e  

a i r   f rom  t he   b l o w e r   23.  The  l o w e r   end  of  t h e   d r y i n g  

t o w e r   21  i s   c o n n e c t e d   to   a  g r a n u l e   c o l l e c t o r   25  f o r  

r e c e i v i n g   t h e   g r a n u l a t e d   f i n e   p a r t i c l e s .   The  g r a n u l e  



c o l l e c t o r   25  i s   c o n n e c t e d   to   an  e x h a u s t   gas   p i p e   26  a n d  

p r o v i d e d   w i t h   a  d i s c h a r g e   p o r t   25A  a t   t h e   l o w e r   e n d  

t h e r e o f .   D e p e n d i n g   upon   t h e   s p e c i f i c   g r a v i t y   and  g r a i n  

s i z e   of  t h e   g r a n u l a t e d   f i n e   p a r t i c l e s ,   t h e r e   may  b e  

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

bag  f i l t e r   or  t h e   l i k e .  

The  s t o c k   l i q u i d   to   be  a t o m i z e d ,   w h i c h   i s  

s t o r e d   in   t h e   t a n k   9,  i s   f e d   u n d e r   p r e s s u r e   to   t h e   s p o u t  

n o z z l e   6  by  t h e   pump  8  and  s p r a y e d   f rom  t h e   r o t a r y  

a t o m i z i n g   h e a d   1  in   t h e   same  m a n n e r   as  d e s c r i b e d  

h e r e i n b e f o r e .  

In   t h i s   i n s t a n c e ,   t h e   f i n e   p a r t i c l e s   of  t h e  

l i q u i d   w h i c h   i s   s p r a y e d   f rom  t he   r o t a r y   a t o m i z i n g   h e a d   1  

a r e   d r i e d   in  t h e   d r y i n g   t o w e r   21  by  c o n t a c t   w i t h   t h e   h o t  

a i r   w h i c h   i s   f ed   t h r o u g h   t h e   d r y i n g   a i r   f e e d   p i p e   22  a n d  

d r o p p e d   i n t o   t h e   g r a n u l e   c o l l e c t o r   25.  The  g r a n u l a t e d  

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

d i s c h a r g e   p o r t   25A  a t   t h e   l o w e r   end  of  t h e   g r a n u l e  

c o l l e c t o r   2 5 .  

F i g u r e   6  i l l u s t r a t e s   t h e   s e c o n d   e m b o d i m e n t   o f  

t h e   i n v e n t i o n ,   w h i c h   e m p l o y s   a  c o u p l e   of  s p o u t   n o z z l e s .  

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

a t o m i z i n g   h e a d   101  of  d i s c -   or  p l a t e - l i k e   s h a p e   w h i c h   i s  

s e c u r e l y   m o u n t e d   on  a  r o t a t i o n a l   s h a f t   or  s p i n d l e   1 0 3  

s i m i l a r l y   to   t h e   f i r s t   e m b o d i m e n t .   The  r o t a r y   a t o m i z i n g  

h e a d   101  i s   a l s o   p r o v i d e d ,   t h o u g h   i t   i s   n o t   c o m p u l s o r y ,  
w i t h   a  l i q u i d   c o n t a c t   s u r f a c e   104  w i t h   a  m u l t i t u d e   o f  

g r o o v e s   101A  in  i t s   p e r i p h e r a l   p o r t i o n s ,   e a c h   d i r e c t e d  

t o w a r d   t he   edge   p o r t i o n   101A  of  t h e   r o t a r y   a t o m i z i n g  

h e a d   1 0 1 .  

V e r t i c a l l y   m o u n t e d   on  t h e   c a s i n g   of  a  m o t o r  

102  a r e   a  c o u p l e   of  a t o m i z i n g   l i q u i d   f e e d   t u b e s   105  a n d  

106  w h i c h   h a v e   s p o u t   n o z z l e s   107  and  108  a t t a c h e d   t o  

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

s p o u t   n o z z l e s   107  and  108  a r e   s u i t a b l y   d e t e r m i n e d  



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

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

a t   a  l a r g e   f l o w   r a t e   t h r o u g h   t h e   n o z z l e   107  and  a t   a  s m a l l  

f l o w   r a t e   t h r o u g h   t h e   n o z z l e   108 ,   i t   i s   p r e f e r r e d   t o  

l o c a t e   t h e   n o z z l e   107  of  l a r g e   f l o w   r a t e   in   a  p o s i t i o n  

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

s u r f a c e   104  and  to   l o c a t e   t h e   n o z z l e   108  of   s m a l l   f l o w  

r a t e   in   a  p o s i t i o n   c l o s e   to   t h e   r o t a t i o n a l   c e n t e r .   T h e  

b a s e   e n d s   of  t h e   t u b e s   105  and  106  a r e   c o n n e c t e d   t o  

l i q u i d   f e e d   h o s e s   109  and  110  w h i c h   a r e   in   t u r n  

c o n n e c t e d   to   t h e   s t o r a g e   t a n k s   or  r e s e r v o i r s   113  and  1 1 4  

t h r o u g h   pumps  111  and  112,   r e s p e c t i v e l y .  

The  r o t a r y   s p r a y e r   of  t h e   a b o v e - d e s c r i b e d  

c o n s t r u c t i o n   can   be  u s e d   as  a  p a i n t   a p p l i c a t o r   o r  

s p r a y - g r a n u l a t o r   in   t h e   same  m a n n e r   as  t h e   f i r s t  

e m b o d i m e n t .   The  s p o u t   n o z z l e s   107  and  108  may  be  u s e d  

f o r   s p u r t i n g   a  l i q u i d   of  t h e   same  k i n d   or  f o r   s p u r t i n g  

s i m u l t a n e o u s l y   two  d i f f e r e n t   k i n d s   of   l i q u i d s .  

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

s p o u t i n g   two  d i f f e r e n t   k i n d s   of  c o m p o n e n t s   in  t h e   c a s e  

of  t h e   r e a c t i o n   h a r d e n i n g   t y p e   p a i n t   a p p l i c a t o r .  

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

m i x i n g   a  b a s e   m a t e r i a l   s u c h   as  an  u n s a t u r a t e d  

p o l y e s t e r - b a s e   p a i n t   or  a  p o l y u r e t h a n e - b a s e   p a i n t   w i t h   a  

h a r d e n e r .   T h e s e   s o r t s   of  p a i n t s   w i t h   s m a l l   s o l v e n t  

c o n t e n t   h a v e   an  a d v a n t a g e   t h a t   i t   can   be  d r i e d   a t   r o o m  

t e m p e r a t u r e   or  a t   a  low  t e m p e r a t u r e   b e l o w   1 0 0 ° C ,   c o u p l e d  

w i t h   o t h e r   e x c e l l e n t   p r o p e r t i e s .   H o w e v e r ,   t h e   r e a c t i o n  

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

h a n d l i n g .   For   e x a m p l e ,   t h e y   n o r m a l l y   h a v e   a  s h o r t   p o t  

l i f e ,   so  t h a t   t h e y   u n d e r g o   r e a c t i o n   h a r d e n i n g   in  a  

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

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

h a r d e n e r   a r e   l e f t   in  m i x e d   s t a t e .   B e s i d e s ,   i t   i s  

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



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

p a i n t   w o u l d   fo rm  i r r e g u l a r l y   h a r d e n e d   s p o t s   on  t h e  

s u r f a c e   of  t h e   w o r k p i e c e ,   c a u s i n g   d e g r a d a t i o n   in   t h e  

q u a l i t y   of  t h e   c o a t i n g .  

N e v e r t h e l e s s ,   t h e   p r e s e n t   e m b o d i m e n t   of  t h e  

i n v e n t i o n   can   be  s u i t a b l y   a p p l i e d   as  a  r e a c t i o n  

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

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

of  a  p a i n t   a p p l i c a t o r   f o r   t w o - c o m p o n e n t   r e a c t i o n  

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

m i x i n g   a  b a s e   m a t e r i a l   and  a  h a r d e n e r   on  t h e   l i q u i d  

c o n t a c t   s u r f a c e   104  a t   a  r a t i o   o f ,   f o r   e x a m p l e ,   3 : 1  -  

1 0 : 1   by  w e i g h t .   In  t h i s   c a s e ,   t h e   t a n k   113  s t o r e s  

p o l y o l ,   t he   b a s e   m a t e r i a l ,   w h i l e   t h e   t a n k   114  s t o r e s  

p o l y i s o c y a n a t e   w h i c h   s e r v e s   as  a  h a r d e n e r .   In  t h i s  

i n s t a n c e ,   t h e   p a i n t   a p p l i c a t o r   may  be  g e n e r a l l y  

a r r a n g e d ,   f o r   e x a m p l e ,   in  t h e   m a n n e r   as  shown  in  F i g u r e  

4 .  

In  o p e r a t i o n ,   t h e   r o t a r y   a t o m i z i n g   h e a d   101  i s  

r o t a t e d   a t   h i g h   s p e e d   by  t h e   m o t o r   102  and  a t   t h e   s a m e  

t i m e   t h e   b a s e   m a t e r i a l   and  t h e   h a r d e n e r   in  t h e   t a n k s   1 1 3  

and  114  a r e   f ed   r e s p e c t i v e l y   to   t h e   n o z z l e s   107  and  1 0 8  

u n d e r   p r e d e t e r m i n e d   p r e s s u r e s   by  t h e   pumps  111  and  1 1 2 .  

In   t h i s   p a r t i c u l a r   i n s t a n c e ,   t h e   m i x i n g   r a t i o   of  t h e  

b a s e   m a t e r i a l   and  t h e   h a r d e n e r   i s   3 : 1  -   1 0 : 1 ,   so  t h a t  

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

t h a n   t he   h a r d e n e r .   C o n s e q u e n t l y ,   t h e   s p o u t   n o z z l e   1 0 7  

f o r   t h e   b a s e   m a t e r i a l   i s   o p e n e d   t o w a r d   a  p o s i t i o n   on  t h e  

l i q u i d   c o n t a c t   s u r f a c e   104  w h i c h   i s   s p a c e d   away  f rom  i t s  

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

l i n e a r   v e l o c i t y   i s   r e l a t i v e l y   l a r g e .   On  t h e   o t h e r   h a n d ,  

t h e   s p o u t   n o z z l e   108  f o r   t h e   h a r d e n e r   i s   o p e n e d   t o w a r d   a  

p o s i t i o n   on  t h e   l i q u i d   c o n t a c t   s u r f a c e   104  w h i c h   i s  

c l o s e   to   i t s   r o t a t i o n a l   c e n t e r ,   n a m e l y ,   to   a  p o s i t i o n   o f  

s m a l l   l i n e a r   v e l o c i t y .   The  h a r d e n e r   w h i c h   i s   f ed   u n d e r  



p r e s s u r e   to   t h e   s p o u t   n o z z l e   108  by  t h e   pump  112  i s  

s p u r t e d   f rom  t h e   n o z z l e   108  in   an  e l l i p t i c   s h a p e   a s  

shown  a t   Al  in   F i g u r e   7 ( a )   and  i t s   t h i c k n e s s   is   r e d u c e d  

to   some  e x t e n t   to   fo rm  a  t h i n   f i l m y   f o r m   b e f o r e   a d h e r i n g  

on  t h e   l i q u i d   c o n t a c t   s u r f a c e   104.   The  l i q u i d   f i l m   o f  

t h e   h a r d e n e r   w h i c h   has   a d h e r e d   on  t h e   l i q u i d   c o n t a c t  

s u r f a c e   104  u n d e r g o e s   f u r t h e r   r e d u c t i o n s   in   t h i c k n e s s  

w h i l e   i t   i s   s p r e a d   t o w a r d   t he   p e r i p h e r a l   edge   p o r t i o n s  

u n d e r   t h e   i n f l u e n c e   of  t h e   c e n t r i f u g a l   f o r c e .   On  t h e  

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

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

p l a n   v i e w   as  shown  a t   A2  in   F i g u r e   7 ( a )   and  s p r e a d   o n t o  

t h e   l i q u i d   c o n t a c t   s u r f a c e   104  in   a  t h i n   f i l m y   fo rm  a n d  

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

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

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

l i q u i d   f i l m   of  t h e   h a r d e n e r   to   f o rm  a  r e a c t i o n   h a r d e n i n g  

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

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

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

t h e   edge   p o r t i o n   101A  and  s p r a y e d   t h e r e f r o m   in  t h e   f o r m  

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

and  h a r d e n e r   a r e   n o t   m i x e d   u n t i l   t h e y   r e a c h   t h e   l i q u i d  

c o n t a c t   s u r f a c e   104  and  a r e   u n i f o r m l y   m i x e d   w i t h   e a c h  

o t h e r   on  t h e   l i q u i d   c o n t a c t   s u r f a c e   104,   so  t h a t   i t   i s  

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

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

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

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

s p o t s .  

The  p o s i t i o n s   of  t he   s p o u t   n o z z l e s   107  and  1 0 8  

may  be  d e t e r m i n e d   a c c o r d i n g   to   t h e   f l o w   r a t e s   of  t h e  

l i q u i d   to   be  s p u r t e d   t h e r e f r o m .   For   e x a m p l e ,   in  a  c a s e  

w h e r e   e q u i v a l e n t   a m o u n t s   of  l i q u i d   a r e   s p o u t e d   f rom  t h e  

two  n o z z l e s ,   t h e y   a r e   l o c a t e d   in  p o s i t i o n s   w h i c h   a r e  



s u b s t a n t i a l l y   e q u i d i s t a n t   f rom  t h e   l i q u i d   c o n t a c t  

s u r f a c e   104  as  shown  in  F i g u r e   7 ( b ) .   The  n o z z l e s   1 0 7  

and  108  a r e   n o t   n e c e s s a r i l y   r e q u i r e d   to   be  l o c a t e d   o n  

t h e   o p p o s i t e   s i d e s   of  t h e   r o t a t i o n a l   s h a f t   103 ,   and  m a y  

be  l o c a t e d   in   p o s i t i o n s   on  t h e   same  s i d e   as  shown  i n  

F i g u r e   7 ( c )   or  in  a n g u l a r l y   s h i f t e d   p o s i t i o n s   as  s h o w n  

in  F i g u r e   7 ( d ) .   F u r t h e r ,   t h e r e   may  be  p r o v i d e d   a  c o u p l e  

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

h a r d e n e r   as  shown  p a r t i c u l a r l y   in  F i g u r e   7 ( e ) .   W h e n  

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

w h i c h   n e e d s   to   mix  a  c a t a l y z e r   in  a d d i t i o n   to   t h e   b a s e  

m a t e r i a l   and  h a r d e n e r ,   t he   s p o u t   n o z z l e s   may  be  p r o v i d e d  

s e p a r a t e l y   f o r   t he   r e s p e c t i v e   c o m p o n e n t s   as  shown  i n  

F i g u r e   7 ( f ) .   T h e s e   n o z z l e s   may  be  a r r a n g e d   to   s p u r t   t h e  

l i q u i d   s u b s t a n t i a l l y   in   a  c i r c u l a r   or  a r c u a t e   or  o t h e r  

s u i t a b l e   s h a p e   in  p l a n   v i ew  as  e x p l a i n e d   in   c o n n e c t i o n  

w i t h   F i g u r e   3 .  

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

k i n d s   of  l i q u i d s   f rom  t h e   s p o u t   n o z z l e s   107  and  108  a s  

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

k i n d   may  be  s p u r t e d   f rom  t h e s e   n o z z l e s   i f   d e s i r e d .   B y  

s p o u t i n g   t h e   same  k i n d   of  l i q u i d   t h r o u g h   a  p l u r a l   n u m b e r  

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

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

m a i n t a i n i n g   a  good  c o n d i t i o n   of  a t o m i z a t i o n .  

R e f e r r i n g   now  to   F i g u r e s   8  and  9,  t h e r e   i s  

shown  t he   t h i r d   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   i n  

w h i c h   t h e   r o t a r y   s p r a y e r   e m p l o y s   a  b e l l - s h a p e d   r o t a r y  

a t o m i z i n g   h e a d .   More  s p e c i f i c a l l y ,   in  t h i s   c a s e   a  h u b  

member   203  i s   s e c u r e l y   m o u n t e d   on  a  r o t a t i o n a l   s h a f t   2 0 2  

of  a  m o t o r   201.   The  hub  member  203  i s   f o r m e d   w i t h   a  

f i r s t   l i q u i d   c o n t a c t   s u r f a c e   204  on  t h e   u p p e r   s i d e  

t h e r e o f ,   o p p o s i n g l y   to   s p o u t   n o z z l e s   207  and  208  w h i c h  

a r e   a t t a c h e d   to   t he   f o r e   e n d s   of  l i q u i d   f e e d   t u b e s   2 0 5  

and  206.   A  b e l l - s h a p e d   a t o m i z i n g   h e a d   body   210  i s   a l s o  



s e c u r e l y   m o u n t e d   on  t h e   hub  member   203  in   c o n c e n t r i c a l  

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

p i n s   209  as  shown  in  F i g u r e   9,  to   fo rm  t h e   r o t a r y  

a t o m i z i n g   h e a d   t o g e t h e r   w i t h   t h e   hub  member   203.   T h e  

gap   s p a c e   b e t w e e n   t h e   hub  member  203  and  t h e   a t o m i z i n g  

h e a d   body   210  i s   d i v i d e d   i n t o   f o u r   s l i t s   211  by  t h e  

s u p p o r t   p i n s   209.   The  a t o m i z i n g   h e a d   body   210  i s  

p r o v i d e d   w i t h   a  s e c o n d   l i q u i d   c o n t a c t   s u r f a c e   212  on  i t s  

i n n e r   p e r i p h e r y ,   t h e   s e c o n d   l i q u i d   c o n t a c t   s u r f a c e   2 1 2  

e x t e n d i n g   f rom  t h e   r e s p e c t i v e   s l i t s   212  to   t h e   l o w e r  

m a r g i n a l   e d g e   p o r t i o n   210A  of  t h e   a t o m i z i n g   h e a d   b o d y  

210  w h i c h   i s   p r o v i d e d   w i t h   a  m u l t i p l i c i t y   of  g r o o v e s  
2 1 0 B .  

W i t h   t h e   f o r e g o i n g   c o n s t r u c t i o n ,   t h e   f e e d  

l i q u i d   i s   a l s o   s p o u t e d   in  a  f l a t   s h a p e   in  p l a n   v i ew   o n t o  

t h e   f i r s t   l i q u i d   c o n t a c t   s u r f a c e   204  f rom  t h e   r e s p e c t i v e  

n o z z l e s   207  and  208.   The  f i l m   of  t h e   f e e d   l i q u i d   w h i c h  

h a s   been   a d h e r e d   o n t o   t h e   f i r s t   l i q u i d   c o n t a c t   s u r f a c e  

204  i s   g u i d e d   o n t o   t h e   s e c o n d   l i q u i d   c o n t a c t   s u r f a c e   2 1 2  

t h r o u g h   t h e   s l i t s   211  and  s p r a y e d   f rom  t h e   g r o o v e d   e d g e  

p o r t i o n   2 1 0 A .  

The  a b o v e - d e s c r i b e d   r o t a r y   s p r a y e r   w h i c h   i s  

u s e f u l   as  a  p a i n t   s p r a y e r   and  a  s p r a y - g r a n u l a t o r   c a n  

a l s o   s e r v e   as  means   f o r   p r o d u c i n g   an  e m u l s i o n   or  a  

s l u r r y   by  e m p l o y i n g   t h e   a r r a n g e m e n t   as  e x e m p l i f i e d   i n  

F i g u r e   10.  In  t h i s   f i g u r e ,   t h e   r o t a r y   s p r a y e r   220  m a y  
be  v e r t i c a l l y   m o v a b l e   s u p p o r t e d   on  a  c y l i n d e r   2 2 2  

t h r o u g h   an  i n s u l a t i n g   b r a c k e t   221  and  r e c e i v e d   in  a  

b a s i n   223 .   L i q u i d   f e e d   t u b e s   205  and  206  w i t h   a  s p o u t  

n o z z l e s   a t   t h e   f o r e   e n d s   t h e r e o f   a r e   c o n n e c t e d   to  a  

c o n t i n u o u s   p h a s e   l i q u i d   f e e d   h o s e   224  and  a  d i s p e r s e  

p h a s e   l i q u i d   f e e d   h o s e   225,   r e s p e c t i v e l y .   The  o t h e r  

e n d s   of  t h e   r e s p e c t i v e   l i q u i d   f e e d   h o s e s   224  and  225  a r e  

c o n n e c t e d   to   a  c o n t i n u o u s   p h a s e   l i q u i d   r e s e r v o i r   228  a n d  

a  d i s p e r s e   p h a s e   l i q u i d   r e s e r v o i r   229  t h r o u g h   pumps  2 2 6  



and  227,   r e s p e c t i v e l y .   Upon  d r i v i n g   t h e   pumps  226  a n d  

227 ,   t he   c o n t i n u o u s   and  d i s p e r s e   p h a s e   l i q u i d s   a r e  

s u p p l i e d   to   and  u n i f o r m l y   m i x e d   in  t h e   r o t a r y   s p r a y e r  

220  and  s p r a y e d   i n t o   t h e   b a s i n   223.   In  o r d e r   t o  

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

p a r t i c l e s   f rom  w h i r l i n g   up  o u t   of  t h e   b a s i n   223 ,   t h e r e  

may  be  p r o v i d e d   a  h i g h   v o l t a g e   power   s u p p l y   230  t h e r e b y  

to   a p p l y   a  h i g h   v o l t a g e   to   t h e   a t o m i z i n g   h e a d   body   2 1 0  
of  t h e   r o t a r y   s p r a y e r   220  t h r o u g h   a  h i g h   v o l t a g e   c a b l e  

2 3 1 .  

O p e n e d   i n t o   t h e   b o t t o m   of  t h e   b a s i n   223  a r e  

d i s c h a r g e   p i p e s   232  w h i c h   a r e   c o n n e c t e d   to   a  c o l l e c t i n g  

v e s s e l   234  t h r o u g h   an  o n - o f f   v a l v e   233.   W i t h   t h i s  

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

t h e   b a s i n   223  by  t h e   a b o v e - d e s c r i b e d   s p r a y i n g   o p e r a t i o n  

of  t he   r o t a r y   s p r a y e r   220  i s   c o l l e c t e d   i n t o   t h e  

c o l l e c t i n g   v e s s e l   234  t h r o u g h   t h e   p i p e s   232  upon   o p e n i n g  

t h e   o n - o f f   v a l v e   2 3 3 .  

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

i s   of  t he   n a t u r e   w h i c h   i s   h i g h l y   v i s c o u s   or  i n  

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

i s   e m p l o y e d   f o r   t h e   d i s p e r s e   p h a s e   l i q u i d   r e s e r v o i r   2 2 9  

to   l o w e r   t h e   v i s c o s i t y   of  t h e   d i s p e r s e   p h a s e   l i q u i d   t o  

be  s u p p l i e d   to   t h e   r o t a r y   s p r a y e r   220.   In  t h i s  

c o n n e c t i o n ,   i t   i s   t a k e n   i n t o   c o n s i d e r a t i o n   t h a t   t h e   a i r  

c o n v e c t i o n   g e n e r a l l y   r e f e r r e d   to   as  an  a i r   p u m p i n g  

p h e n o m e n o n   o c c u r s   on  t h e   i n n e r   s u r f a c e   of  t h e   a t o m i z i n g  

h e a d   body  210  of  t h e   r o t a r y   s p r a y e r   220  w h i c h   i s   r o t a t e d  

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

v i s c o s i t y   of  t he   d i s p e r s e   p h a s e   l i q u i d .   In  o r d e r   t o  

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

is   p r o v i d e d   a  h e a t   s o u r c e   235  in  c o m m u n i c a t i o n   w i t h   o n e  

end  of  a  p i p e   236  t h e   o t h e r   end  of  w h i c h   i s   l e d   i n t o   t h e  

b a s i n   223  and  o p e n e d   t o w a r d   t h e   i n n e r   s u r f a c e   of  t h e  

a t o m i z i n g   h e a d   body  210.   A  h e a t i n g   med ium  s u c h   as  h o t  



a i r   or  s t e a m   i s   s e n t   f rom  t h e   h e a t   s o u r c e   235  t o w a r d   t h e  

i n n e r   s u r f a c e   of  t h e   a t o m i z i n g   h e a d   body   210  t h r o u g h   t h e  

p i p e   236  t h e r e b y   k e e p i n g   t h e   d i s p e r s e   p h a s e   l i q u i d   a t   a  

low  v i s c o s i t y   and  e f f e c t i n g   t h e   a t o m i z a t i o n   in  g o o d  

c o n d i t i o n   f o r   e f f i c i e n t   p r o d u c t i o n   of  t h e   e m u l s i o n   o r  

s l u r r y .  

F i g u r e s   11  and  12  i l l u s t r a t e   a  f u r t h e r  

m o d i f i c a t i o n   of  t he   r o t a r y   a t o m i z i n g   h e a d .   The  r o t a r y  

a t o m i z i n g   h e a d   301  w h i c h   i s   e m p l o y e d   h e r e   i s   a l s o   of  a  

b e l l - s h a p e   s i m i l a r   to   t h e   a b o v e - d e s c r i b e d   t h i r d  

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

m e m b e r .   A  f i r s t   l i q u i d   c o n t a c t   s u r f a c e   302  w h i c h  

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

l i q u i d   c o n t a c t   s u r f a c e   303  on  w h i c h   t h e   a t o m i z i n g   l i q u i d  

i s   s p r e a d   in   a  f i l m y   f o r m   t o w a r d   t h e   edge   p o r t i o n s   3 0 1 A  

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

s m a l l   h o l e s   3 0 4 .  

W i t h   t h i s   a r r a n g e m e n t ,   t h e   a t o m i z i n g   l i q u i d  

w h i c h   has   t o u c h e d   down  on  t h e   l i q u i d   c o n t a c t   s u r f a c e   3 0 2  

i s   g u i d e d   t o w a r d   t h e   s m a l l   h o l e s   304  in   a  u n i f o r m  

t h i c k n e s s   in   t h e   c i r c u m f e r e n t i a l   d i r e c t i o n ,   so  t h a t   i t  

i s   r e a d i l y   f o r m e d   i n t o   a  t h i n   l i q u i d   f i l m   u n i f o r m l y   o n  

t h e   s e c o n d   l i q u i d   c o n t a c t   s u r f a c e   3 0 3 .  

F u r t h e r ,   t h e   r o t a r y   a t o m i z i n g   h e a d   may  b e  

f o r m e d   i n t o   t h e   fo rm  of  an  i n v e r t e d   s a u c e r   as  s h o w n  

p a r t i c u l a r l y   in   F i g u r e   13,  w h i c h   i s   s i m i l a r l y   p r o v i d e d  

w i t h   a  f i r s t   l i q u i d   c o n t a c t   s u r f a c e   402,   a  s e c o n d   l i q u i d  

c o n t a c t   s u r f a c e   403  and  n a r r o w   d i s t r i b u t i n g   h o l e s   4 0 4 .  

A l t h o u g h   t h e   i n v e n t i o n   has   been   d e s c r i b e d   i n  

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

t h a t   o t h e r   f o r m s   of  t h e   i n v e n t i o n   may  be  r e a d i l y   a d o p t e d  

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   as  d e f i n e d   in  t h e  

a p p e n d e d   c l a i m s .  



1.  A  r o t a r y   l i q u i d   s p r a y e r ,   c o m p r i s i n g   i n  

c o m b i n a t i o n :  

a  r o t a r y   a t o m i z i n g   h e a d   p r o v i d e d   w i t h   a  l i q u i d  

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

t h e r e o n ;  

a  r o t a t i o n a l   s h a f t   f o r   r o t a t i n g   s a i d   r o t a r y  

a t o m i z i n g   h e a d   a t   a  h i g h   s p e e d ;   a n d  

a t   l e a s t   one  l i q u i d   s p o u t   n o z z l e   a d a p t e d   t o  

s p o u t   s a i d   f e e d   l i q u i d   u n d e r   p r e s s u r e   t o w a r d   s a i d   l i q u i d  

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

p r e d e t e r m i n e d   s h a p e   i n   p l a n   v i e w .  

2.  The  r o t a r y   l i q u i d   s p r a y e r   as   s e t   f o r t h   i n  

c l a i m   1,  w h e r e i n   a  p l u r a l i t y   of  s a i d   l i q u i d   s p o u t   n o z z l e s  

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

r o t a r y   a t o m i z i n g   h e a d   f o r   s p o u t i n g   t h e   same  k i n d   o f  

l i q u i d   t h r o u g h   s a i d   n o z z l e s .  

3.  The  r o t a r y   l i q u i d   s p r a y e r   as   s e t   f o r t h   i n  

c l a i m   1,  w h e r e i n   a  p l u r a l i t y   of  s a i d   l i q u i d   s p o u t   n o z z l e s  

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

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

d i f f e r e n t   k i n d s   of   l i q u i d s   t h r o u g h   s a i d   n o z z l e s .  

4.  The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

c l a i m   3,  w h e r e i n ,   i n   u s e ,   a  b a s e   m a t e r i a l   and   a  h a r d e n e r  

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

f r o m   s a i d   l i q u i d   s p o u t   n o z z l e s .  

5.  The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

c l a i m   3,  w h e r e i n ,   i n   u s e ,   a  b a s e   m a t e r i a l ,   a  h a r d e n e r   a n d  

a  c a t a l y z e r   of   a  r e a c t i o n   h a r d e n i n g   t y p e   p a i n t   a r e  

s e p a r a t e l y   s p o u t e d   f r o m   s a i d   l i q u i d   s p o u t   n o z z l e s .  

6.  The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

c l a i m   3,  w h e r e i n ,   i n   u s e ,   a  c o n t i n u o u s   p h a s e   l i q u i d   and   a  

d i s p e r s e   p h a s e   l i q u i d   a r e   s e p a r a t e l y   s p o u t e d   f r o m   s a i d  

l i q u i d   s p o u t   n o z z l e s .  



7.  The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

a n y  o n e   o f   c l a i m s   1  t o   6,  w h e r e i n   s a i d   r o t a r y   a t o m i z i n g  

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

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

8.  The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

a n y  o n e   of   c l a i m s   1  to   6,  w h e r e i n   s a i d   r o t a r y   a t o m i z i n g  

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

a  hub   member   and   a  b e l l - s h a p e d   r o t a r y   a t o m i z i n g   b o d y  

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

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

on  t h e   u p p e r   s i d e   t h e r e o f   and   s a i d   a t o m i z i n g   h e a d   b o d y  

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

t h e   i n n e r   p e r i p h e r a l   s u r f a c e   t h e r e o f .  

9.  The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

a n y  o n e   of   c l a i m s   1  to   8,  w h e r e i n   a  m u l t i p l i c i t y   o f  

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

l i q u i d   c o n t a c t   s u r f a c e .  

10.   The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

a n y  o n e   of  c l a i m s   1  to   9,  i n c l u d i n g   m e a n s   f o r   a p p l y i n g  

a  h i g h   v o l t a g e   t o   s a i d   r o t a r y   a t o m i z i n g   h e a d .  

11.   The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

a n y  o n e   of   c l a i m s   1  to   10,  w h e r e i n , i n   u s e , a   p a i n t   i s  

s p u r t e d   f r o m   s a i d   a t   l e a s t   one  l i q u i d   s p o u t   n o z z l e .  

12.   The  r o t a r y   l i q u i d   s p r a y e r   as  s e t   f o r t h   i n  

a n y  o n e   of   c l a i m s   1  to   10,  w h e r e i n ,   i n   u s e ,   a  s t o c k   of   a  

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

l i q u i d   s p o u t   n o z z l e .  
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