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©  Coating  material  dispensing  system. 

©  A  system  for  coating  targets,  e.g.  automobile  bodies  (18) 
on  a  conveyor,  with  a  coating  material  chosen  from  multiple 
coating  materials  of  various  colors  end  types.  The  deposition 
of  the  coating  material  on  the  targets  is  aided  by  electrical 
forces  established  between  an  electrode  which  surrounds  a 
rotating  atomizing  device  (10,12,14,20,22,24,28,  30,32)  to 
which  a  stream  of  the  selected  coating  material  is  supplied 
for  atomization.  A  cylindrical  sleeve  (102)  surrounds  the 
rotating  atomizing  device  (10,12,14,20,22,24,28,30,32)  and 
lies  between  the  electrode  (116),  which  is  in  the  shape  of  a 
ring  (116),  and  the  rotating  atomizing  device 
(10,12,14,20,22,24,28,30,32).  The  atomizing  device 
(10,12,14,20,22,24,28,30,32)  extends  from  an  opening  at  one 
end  of  the  sleeve  (102),  and  the  structure  which  supports  the 
atomizing  device  (10,12,14,20,22,24,28,30,32)  adjacent  the 
conveyor  extends  from  the  other  end  of  the  sleeve  (102).  The 
ring  (116)  lies  approximately  equidistant  from  the  two  ends 
of  the  sleeve  (102)  to  reduce  the  likelihood  of  electrical 
discharge  between  the  electrode  (116)  and  the  atomizing 
device  (10,12,14,20,22,24,28,30,32)  or  its  supporting  struc- 
ture.  The  atomizing  device  (10,12,14,20,22,24,28,30,32)  is 
maintained  at  ground  potential.  A  power  supply  (100)  is 
provided  for  maintaining  an  electrical  potential  between  the 
ring  (116)  and  the  target  (34);  with  the  electrical  potential 
being  of  a  sufficiently  high  magnitude  to  charge  the  ato- 
mized  coating  material  particles  by  discharge  from  the  ring 

(114),  and  to  maintain  a  potential  difference  between  the 
atomized  and  charged  particles  and  the  target  (34).  Electrical 
forces  repel  the  charged  particles  away  from  the  ring  (116) 
and  propel  them  toward  the  target  (34)  to  insure  suitable 
deposition  efficieny  of  the  atomized  coating  material  on  the 
target  (34). 
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T h i s   i n v e n t i o n   r e l a t e s   to  c o a t i n g   m a t e r i a l  

a p p l i c a t i o n   s y s t e m s ,   and  more  p a r t i c u l a r l y   to   s y s t e m s   i n  

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

p a r t i c l e s   on  a  t a r g e t   to  be  c o a t e d   is   a i d e d   by  a n  

e l e c t r i c   c h a r g e   c r e a t e d   on  t h e   a t o m i z e d   c o a t i n g   m a t e r i a l  

p a r t i c l e s .  

A  m a j o r   t h r u s t   of  r e s e a r c h   in  t h e   c o a t i n g  

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

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

e n v i r o n m e n t a l   p o l l u t i o n .   Many  of  t h e   m a j o r  

i n d u s t r i a l i z e d   n a t i o n s   have   e s t a b l i s h e d   s t r i n g e n t  

r e q u i r e m e n t s   for   t he   c o a t i n g   m a t e r i a l   a p p l i c a t i o n  

i n d u s t r y   in  t e r m s   of  t h e   e m i s s i o n   a m o u n t s   of  v a r i o u s  

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

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

a r e   b o r n e   by  o r g a n i c   v e h i c l e s   and  t h i n n e d   w i t h   o r g a n i c  
t h i n n e r s   a r e   s i g n i f i c a n t   s o u r c e s   of  s o l v e n t   e m i s s i o n s .  

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

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

s o l v e n t s   a r e   r e l e a s e d .   S p e c i a l   p r e c a u t i o n s   mus t   b e  

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

and  s o l v e n t s   to  t he   g r e a t e s t   p o s s i b l e   e x t e n t .   T h i s  

r e q u i r e s   c a p i t a l   e x p e n d i t u r e s   fo r   p o l l u t i o n   c o n t r o l  

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

f rom  t h e   a i r   r e c o v e r e d   f rom  the   p a i n t   s p r a y   b o o t h .  

In  r e c e n t   t i m e s ,   e q u i p m e n t   w h i c h   c h a r g e s   t he   .  
a t o m i z e d   p a i n t   p a r t i c l e s   at  some  p o i n t   d u r i n g   t h e i r  

g e n e r a t i o n   has  become  i n c r e a s i n g l y   p o p u l a r   as  a 

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

c o a t i n g   m a t e r i a l   on  t a r g e t s .   Th i s   has  become   p o p u l a r  



b e c a u s e   i t   is  r e c o g n i z e d   t h a t   t he   g r e a t e r   t h e   p e r c e n t a g e  

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

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

a c c r u e   i m m e d i a t e l y .   F i r s t ,   l e s s   of  t h e s e   t y p i c a l l y  

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

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

e m i t t e d   s o l v e n t s   and  v e h i c l e s   a re   a l s o   r e d u c e d .  

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

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

t h e   use   of  w a t e r - b a s e d   c o a t i n g   m a t e r i a l s .   W h i l e   t h e s e  

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

w a t e r ,   s u c h   as ,   f o r   e x a m p l e ,   a l c o h o l s ,   t h e   m a j o r  

c o m p o n e n t   t h a t   is   r e l e a s e d   i n t o   t h e   a t m o s p h e r e   as  t h e s e  

m a t e r i a l s   a re   a p p l i e d   and  d r i e d   is   w a t e r ,   and  t h e  

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

H o w e v e r ,   t h e s e   m a t e r i a l s   a r e   e x p e n s i v e ,   and  so  t h e r e   i s  

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

c o a t i n g   m a t e r i a l   a t o m i z e d   at   as  low  a  l e v e l   as  p o s s i b l e ,  

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

c h a r g i n g   t he   c o a t i n g   m a t e r i a l   p a r t i c l e s   as  t h e s e  

w a t e r - b a s e d   c o a t i n g   m a t e r i a l s   a re   a t o m i z e d   is   s t i l l   o f  

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

an  a p p l i c a t i o n   is   t h a t   t h e   v e h i c l e / s o l v e n t ,   w a t e r ,   i s  

h i g h l y   e l e c t r i c a l l y   c o n d u c t i v e .  

S i n c e   t h e   c o a t i n g   m a t e r i a l   mus t   be  s u p p l i e d   t o  

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

e x i s t s   back   to  t h e   s u p p l y   w h e n e v e r   c o a t i n g   m a t e r i a l   i s  

b e i n g   s u p p l i e d   f rom  i t   to  t h e   a t o m i z i n g   d e v i c e .  

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

t h e y   a r e   a t o m i z e d   is   no t   s i m p l y   a  m a t t e r   of  a t t a c h i n g   a 



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

and  t u r n i n g   i t   on.   The  e x i s t e n c e   of  t h i s   p a t h   f rom  t h e  

h i g h - v o l t a g e   s u p p l y   back   to  t he   c o a t i n g   m a t e r i a l   s o u r c e  

w h e n e v e r   c o a t i n g   m a t e r i a l   is  f l o w i n g   to  t h e   a t o n ; i z i n g  

d e v i c e   e s t a b l i s h e s   a  low  r e s i s t a n c e   p a t h   b e t w e e n   t h e  

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

T y p i c a l l y ,   t he   h i g h - v o l t a g e   s u p p l i e s   u sed   f o r  

t h e s e   a p p l i c a t i o n s   a re   not  d e s i g n e d   to  m a i n t a i n   h i g h  

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

h e a v y   c u r r e n t   l o a d ,   for   r e a s o n s   of  s a f e t y .   T h e r e f o r e ,  

i t   is  v i r t u a l l y   i m p o s s i b l e   w i t h   s u c h   h i g h - v o l t a g e  

s u p p l i e s   to   m a i n t a i n   an  a c c e p t a b l e   p o t e n t i a l   on  t h e  

a t o m i z i n g   d e v i c e   to  i n s u r e   an  a d e q u a t e   c h a r g e   on  t h e  

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

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

b e t w e e n   t h e   a t o m i z i n g   d e v i c e   and  t h e   t a r g e t .  

To  s o l v e   t h i s   p r o b l e m   w i t h   w a t e r - b a s e d   p a i n t s ,  

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

w h i c h   i s   c o n n e c t e d   to  the   a t o m i z e r   has   to  be  i s o l a t e d  

f rom  g r o u n d   p o t e n t i a l .   If  a  s i n g l e   s o u r c e   of  c o a t i n g  

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

is  to  be  d i s p e n s e d ,   i t   is  o r d i n a r i l y   p o s s i b l e   to  i s o l a t e  

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

One  t e c h n i q u e   which   has  b e e n   u s e d   to  s o l v e   t h i s  

p r o b l e m   is   t h e   s o - c a l l e d   " v o l t a g e   b l o c k " ,   a n  

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

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

d e v i c e .   The  v o l t a g e   b l o c k   is  r e f i l l e d   e i t h e r  

i n t e r m i t t e n t l y   or  c o n t i n u o u s l y   f rom  t he   s u p p l y ,   w h i c h  

can  be  m a i n t a i n e d   at  g r o u n d   p o t e n t i a l .   The  i n t e r m e d i a t e  



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

r e s i d e s   a t   an  i n t e r m e d i a t e   p o t e n t i a l   or  at  t h e   s a m e  

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

c o u p l e d .   S t e p s   a re   t a k e n   to  see   t h a t   no  c u r r e n t   f l o w s  

f rom  t h e   i n t e r m e d i a t e   r e s e r v o i r   back   to  t he   h i g h - v o l u m e  

s u p p l y .   V o l t a g e   b l o c k s   of  v a r i o u s   t y p e s   a re   known  f r o m ,  

f o r   e x a m p l e ,   F o r t i n   U.S.   P a t e n t   1 , 6 5 5 , 2 6 2 ;   S i l s b y ,   J r .  

U .S .   P a t e n t   2 , 6 7 3 , 2 3 2 ;   P e t e r s o n   U.S .   P a t e n t   3 , 0 9 8 , 8 9 0 ;  

U l i n e   e t   al  U .S .   P a t e n t   3 , 2 9 1 , 8 8 9 ;   Van  Loo  e t   a]  U . S .  

P a t e n t   3 , 3 6 0 , 0 3 5 ;   W i g g i n s   U . S .   P a t e n t   4 , 0 2 0 , 8 6 6 ;   Beck   e t  

al  U . S .   P a t e n t   3 , 1 2 2 , 3 2 0 ;   R o k a d i a   U.S .   P a t e n t   3 , 8 9 3 , 6 2 0 ;  

W i g g i n s   U . S .   U .S .   P a t e n t   3 , 9 3 3 , 2 8 5 ;   Tamny  U .S .   P a t e n t  

3 , 9 3 4 , 0 5 5 ;   and  S p a n j e r s b e r g   et   al  U .S .   4 , 2 7 5 , 8 3 4 .  

The  much  more  d i f f i c u l t   p r o b l e m   a r i s e s   w h e n  

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

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

e x a m p l e ,   on  an  a u t o m o t i v e   c o a t i n g   a p p l i c a t i o n   l i n e .  

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

g r o u n d   i s   no t   p a r t i c u l a r l y   c o m p l e x   t e c h n i c a l l y .  

H o w e v e r ,   i s o l a t i o n   of  t h e   20  or  more  c o l o r s   w h i c h   may  b e  

a p p l i e d   on  an  a u t o m o t i v e   c o a t i n g   a p p l i c a t i o n   l i n e  

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

h a n d l i n g   e q u i p m e n t ,   w h i c h   mus t   be  i s o l a t e d   f rom  g r o u n d .  

W h i l e   v o l t a g e   b l o c k s   f o r   s i n g l e   c o l o r   c o a t i n g   m a t e r i a l  

a p p l i c a t i o n s   a re   r e l a t i v e l y   l o w - c o s t ,   s i m p l e   and  s a f e ,  

v o l t a g e   b l o c k s   fo r   m u l t i p l e   c o l o r   a p p l i c a t i o n s   at   h i g h  

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

t a r g e t ,   as  is   r e q u i r e d   in  a  l a r g e   a u t o m o t i v e   c o a t i n g  

a p p l i c a t i o n   l i n e ,   a re   q u i t e   c o m p l e x .  

I l l u s t r a t i v e   of  t h e   c o m p l e x i t y   of  a  m u l t i p l e  

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



c o a t i n g   m a t e r i a l s   on  an  a p p l i c a t i o n   l i n e   is  D a l t o n   U . S .  

P a t e n t   4 , 0 8 5 , 8 9 2 .   The  s y s t e m   i l l u s t r a t e d   t h e i e   i s   o n l y  

a  f i v e - c o l o r   s y s t e m ,   w h i c h   is   c o n s i d e r a b l y   s i m p l e r   t h a n  

s y s t e m s   w h i c h   wou ld   be  r e q u i r e d   to  d i s p e n s e   t h e   t y p i c a l  

number   of  c o l o r s   u s e d   on  an  a u t o m o t i v e   c o a t i n g   m a t e r i a l  

a p p l i c a t i o n   l i n e .  

One  s u g g e s t i o n   has  b e e n   t h e   u se   of  a  s i n g l e  

v o l t a g e   b l o c k   fo r   t h e   d i s p e n s i n g   of  m u l t i p l e   c o l o r s .  

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

amount   of  t i m e   d u r i n g   which   a  c o l o r   c h a n g e   mus t   b e  

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

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

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

m a t e r i a l   f r om  t h e   i n t e r m e d i a t e   r e s e r v o i r ,   and  f i l l   t h e  

i n t e r m e d i a t e   r e s e r v o i r   w i t h   new  c o l o r .   C o n t a m i n a t i o n   o f  

t he   new  c o l o r   w i t h   t h e   o ld   i n e v i t a b l y   o c c u r s   in  t h e s e  

s y s t e m s   when  t he   u s e r   s e e k s   to  e f f e c t   c o l o r   c h a n g e   i n  

t he   b r i e f   i n t e r v a l   b e t w e e n   t a r g e t s .  

A c c o r d i n g   to  the   i n v e n t i o n   an  a p p a r a t u s   a n d  

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

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

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

v e h i c l e s   and  s o l v e n t s .   The  i n v e n t i o n   is   a l s o   u s e f u l  

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

c o a t i n g   m a t e r i a l s   in  which   s o l v e n t s   of  e x t r e m e l y   h i g h  

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

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

and  b r o a d   c o l o r   s e l e c t i o n   r e q u i r e d   by,  f o r   e x a m p l e ,  

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

t he   need   f o r   v o l t a g e   b l o c k s   or  s i m i l a r   t y p e s   o f  

e q u i p m e n t .  



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

c o a t i n g   a  t a r g e t   w i t h   c o a t i n g   m a t e r i a l   in  w h i c h   a 

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

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

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

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

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

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

m a t e r i a l ,   a  p a r t i t i o n ,   an  e l e c t r o d e   l o c a t e d   on  t h e   s i d e  

of  t h e   p a r t i t i o n   o p p o s i t e   t h e   s i d e   on  w h i c h   t h e  

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

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

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

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

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

t a r g e t .   T h i s   g i v e s   r i s e   to  t h e   e l e c t r i c a l   f o r c e s   o f  

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

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

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

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

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

c o a t i n g   of  t h e   t a r g e t .   The  p a r t i t i o n   is   c o n s t r u c t e d   a t  

l e a s t   p a r t l y   f rom  a  m a t e r i a l   h a v i n g   a  r e l a t i v e l y   h i g h e r  

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

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

d i s c h a r g e   b e t w e e n   t he   d i s p e n s i n g   d e v i c e   and  t h e  

e l e c t r o d e .  

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

l e a s t   p a r t l y   f rom  a  r e s i n o u s   m a t e r i a l .  

A c c o r d i n g   to  t he   i l l u s t r a t i v e   e m b o d i m e n t ,   m e a n s  

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

s u b s t a n t i a l l y   at   a  n e u t r a l ,   or  g r o u n d ,   p o t e n t i a l .  



A d d i t i o n a l l y ,   a c c o r d i n g   to   an  i l l u s t r a t i v e  

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

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

p a r t i t i o n   is  o p e n   at  one  end  t h r o u g h   w h i c h   t h e  

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

m a t e r i a l   p a r t i c l e s ,   and  at  t h e   o t h e r   end  t h r o u g h   w h i c h  

s u p p o r t   means   s u p p o r t   t he   d i s p e n s i n g   d e v i c e   in  s p a c e d  

o r i e n t a t i o n   to  t h e   t a r g e t .   In  an  i l l u s t r a t i v e  

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

e l e c t r i c a l l y   c o n d u c t i v e   r i n g   e x t e n d i n g   a r o u n d   an  o u t s i d e  

s u r f a c e   of  t he   c y l i n d r i c a l   p a r t i t i o n .  

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

e m b o d i m e n t ,   t h e   e l e c t r o d e   c o m p r i s e s   one  or  m o r e  

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

t h e   r i n g   g e n e r a l l y   t o w a r d   t h e   t a r g e t .  

A c c o r d i n g   to  an  i l l u s t r a t i v e   e m b o d i m e n t ,   t h e  

f o r w a r d - m o s t   s u r f a c e ,   t he   f o r w a r d   t e r m i n a t i o n ,   of  t h e  

r i n g   f a c e s   in  a  f i r s t   d i r e c t i o n   t o w a r d   t he   t a r g e t   a n d  

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

s e c o n d   and  o p p o s i t e   d i r e c t i o n   away  f r o m   t he   t a r g e t .   T h e  

c y l i n d r i c a l   p a r t i t i o n   has  a  f o r w a r d   t e r m i n a t i o n   c l o s e r  

to  t he   t a r g e t   t h a n   t he   f o r w a r d   t e r m i n a t i o n   of  t he   r i n g  

in  t he   f i r s t   d i r e c t i o n ,   and  a  r e a r w a r d   t e r m i n a t i o n  

f u r t h e r   f rom  t h e   t a r g e t   t h a n   t h e   r e a r w a r d   t e r m i n a t i o n   o f  

t h e   r i n g   in  t h e   s e c o n d   d i r e c t i o n .   The  d i s t a n c e   f rom  t h e  

f o r w a r d   t e r m i n a t i o n   of  t he   r i n g   to   t h e   f o r w a r d  

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

as  t he   d i s t a n c e   f rom  t he   r e a r w a r d   t e r m i n a t i o n   of  t h e  

r i n g   to  t he   r e a r w a r d   t e r m i n a t i o n   of  t h e   p a r t i t i o n .  

A c c o r d i n g   to  an  i l l u s t r a t i v e   e m b o d i m e n t ,   t h i s  

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



t h e   f o r w a r d   t e r m i n a t i o n   of  t h e   r i n g   to  t h e   r e a r w a r d  

t e r m i n a t i o n   of  t h e   r i n g .  

A c c o r d i n g   to  an  i l l u s t r a t i v e   e m b o d i m e n t ,   t h e  

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

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

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

A d d i t i o n a l l y ,   a c c o r d i n g   to  t he   i n v e n t i o n ,   t h e  

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

a t o m i z e r   has  an  a x i s   e x t e n d i n g   g e n e r a l l y   p a r a l l e l   to  t h e  

a x i s   of  r o t a t i o n   of  t h e   r o t a r y   a t o m i z e r ,   and  t h e   r i n g   i s  

s u b s t a n t i a l l y   c o a x i a l   w i t h   t h e   a x i s   of  r o t a t i o n   of  t h e  

r o t a r y   a t o m i z e r .  

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

p a r t i t i o n ,   or  s l e e v e ,   has   a  g e n e r a l l y   c i r c u l a r  

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

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

t h e   s l e e v e   a x i s .   F u r t h e r ,   a c c o r d i n g   to  an  i l l u s t r a t i v e  

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

c r o s s - s e c t i o n s   g e n e r a l l y   p a r a l l e l   to  t h e   s l e e v e   a x i s .  

A c c o r d i n g   to   an  i l l u s t r a t i v e   e m b o d i m e n t ,   m e a n s  

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

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

a t o m i z e r ,   and  f o r   s e l e c t i v e l y   c o n t r o l l i n g   w h i c h   of  t h e  

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

a t o m i z e r   at  a  g i v e n   t i m e .  

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

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

to  fo rm  c o a t i n g   m a t e r i a l   p a r t i c l e s ,   a  p a r t i t i o n   i s  

p r o v i d e d ,   an  e l e c t r o d e   i s   p r o v i d e d   on  the   s i d e   of  t h e  

p a r t i t i o n   o p p o s i t e   t h e   s i d e   on  w h i c h   the   c o a t i n g  



m a t e r i a l   is  f i n e l y   d i v i d e d ,   and  a  p o t e n t i a l   d i f f e r e n c e  

is   m a i n t a i n e d   b e t w e e n   a  t a r g e t   to  be  c o a t e d   and  t h e  

e l e c t r o d e .   The  p o t e n t i a l   d i f f e r e n c e   is   s u f f i c i e n t l y  

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

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

c o a t i n g   m a t e r i a l   and  t h e   t a r g e t ,   so  t h a t   e l e c t r i c a l  

f o r c e s   of  r e p u l s i o n   e x i s t   b e t w e e n   the   e l e c t r o d e   and  t h e  

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

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

and  t h e   t a r g e t .   A c c o r d i n g   to   t h e   m e t h o d ,   t h e   p a r t i t i o n  

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

h i g h e r   d i e l e c t r i c   s t r e n g t h   t h a n   t he   e n v i r o n m e n t  

s u r r o u n d i n g   the   d i s p e n s i n g   d e v i c e   to  r e d u c e   t h e  

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

d i s p e n s i n g   d e v i c e   and  t h e   e l e c t r o d e .  

The  i n v e n t i o n   may  b e s t   be  u n d e r s t o o d   b y  

r e f e r r i n g   to  the   f o l l o w i n g   d e s c r i p t i o n   and  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   i l l u s t r a t e   t h e   i n v e n t i o n .   In  t h e  

d r a w i n g s :  

F i g .   1  i l l u s t r a t e s   an  e x i t   end  v i ew   of  a 

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

F i g .   2  i l l u s t r a t e s   e n l a r g e d   d e t a i l s   of  t h e  

b o o t h   of  F i g .   1 .  

An  e x i t   end  v i e w   of  a  t y p i c a l   p a i n t   b o o t h   f o r  

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

number   of  a v a i l a b l e   c o a t i n g   m a t e r i a l s   to  an  a u t o m o b i l e  

body  is  i l l u s t r a t e d   in  F i g .   1.  T h r e e   a t o m i z i n g   a n d  

d i s p e n s i n g   d e v i c e s   10,  12,  14,  w h i c h   may  be  g e n e r a l l y   o f  

t h e   t y p e   d e s c r i b e d   in  U . S .   P a t e n t   4 , 2 7 5 , 8 3 8 ,   a r e  

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



m a t e r i a l   o n t o   t h e   r i g h t   s i d e   16  of  a  v e h i c l e   b o d y   1 8 ,  

t h r e e   d e v i c e s   20,  22,  24  a r e   a s s i g n e d   p r i m a r y  

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

l e f t   s i d e   26  of  t h e   v e h i c l e   body  18,  and  t h r e e   d e v i c e s  

28,  30,   32  a re   a s s i g n e d   p r i m a r y   r e s p o n s i b i l i t y   f o r  

d i s p e n s i n g   c o a t i n g   m a t e r i a l   o n t o   t he   top   34  of  t h e  

v e h i c l e   18.  T y p i c a l l y ,   d e v i c e s   28,  30,  32  a r e   m o u m t e d  

on  r e c i p r o c a t o r s   36  so  t h a t   t h e   d e v i c e s   28,   30,   32  

f o l l o w   t h e   c o n t o u r s   of  t h e   top   34  of  t he   v e h i c l e   1 8 .  

A d d i t i o n a l l y ,   a l l   of  t h e   a t o m i z i n g   d e v i c e s   10,  12,  1 4 ,  

20,  22,   24,   28,  30,  32,  r e c i p r o c a t o r s   36  and  a s s o c i a t e d  

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

in  e n c l o s u r e s   40  i n s i d e   of  a  c o a t i n g   b o o t h   42  t h r o u g h  

w h i c h   a  c o n v e y o r   44  e x t e n d s .   G e n e r a l l y ,   t h e   e n c l o s u r e  

42  i s   an  e l o n g a t e d   t u n n e l - l i k e   b o o t h   h a v i n g   an  e n t r y   e n d  

i n t o   w h i c h   t h e   c o n v e y o r   44  c o n v e y s   t he   a r t i c l e s   to  b e  

c o a t e d ,   h e r e   v e h i c l e   b o d i e s ,   and  an  e x i t   e n d ,  

i l l u s t r a t e d   in  F i g .   1,  f r om  w h i c h   t he   c o n v e y o r   4 4  

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

i n c l u d i n g   c e i l i n g   f a n s   46,  f i l t e r s   47,  and  a  f l o o r   g r a t e  

48  a r e   made  f o r   c i r c u l a t i n g   a i r   t h r o u g h   t h e   c o a t i n g  

b o o t h   42  to  p u l l   down  u n d e p o s i t e d   c o a t i n g   m a t e r i a l   w h i c h  

has   b e e n   a t o m i z e d   and  d i s p e n s e d   by  t h e   d i s p e n s i n g  
d e v i c e s   10,  12,  14,  20,  22,  24,  28,  30,  32.   T h i s  

o v e r s p r a y   may  be  r e m o v e d   t h r o u g h   a  w a t e r   w a s h   t r o u g h  

b e n e a t h   g r a t e   4 8 .  

T u r n i n g   now  to  F i g .   2,  w h i c h   is  an  e n l a r g e d  

v i ew   of  a  d e t a i l   of  t h e   i n s t a l l a t i o n   of  F i g .   1 ,  

d i s p e n s i n g   d e v i c e   10  and  some  of  t he   r e l a t e d   e l e c t r i c a l ,  

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



i l l u s t r a t e d .   D i s p e n s i n g   d e v i c e   10  is   m o u n t e d   f rom  o n e  

end  of  a  h o r i z o n t a l   s u p p o r t   50,  t h e   o t h e r   end  of  w h i c h  

can  be  p i v o t a l l y   or  o t h e r w i s e   m o v a b l y   m o u n t e d   w i t h i n  

e n c l o s u r e   40  to  p e r m i t   some  v e r t i c a l   movement   o f  

. d i s p e n s i n g   d e v i c e   10  as  i t   d i s p e n s e s   c o a t i n g   m a t e r i a l  

o n t o   t h e   v e h i c l e   body  18  p a s s i n g   b e f o r e   i t .   D i s p e n s i n g  

d e v i c e   10  and  h o r i z o n t a l   s u p p o r t   50  a r e   c o n n e c t e d   t o  

g r o u n d   so  t h a t   t h e y   a re   m a i n t a i n e d   at  g r o u n d   p o t e n t i a l .  

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

58,  i l l u s t r a t e d   f r a g m e n t a r i l y .   C o l o r   m a n i f o l d   58 

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

c o l o r   v a l v e s ,   s i x ,   60-65   of  w h i c h   a r e   shown.   T h e s e  

c o l o r   v a l v e s   6 0 - 6 5   c o n t r o l   t h e   f l o w s   of  v a r i o u s   s e l e c t e d  

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

t he   c o l o r   m a n i f o l d   58.  A  s o l v e n t   v a l v e   82  is  l o c a t e d   a t  

t he   h e a d   84  of  c o l o r   m a n i f o l d   58.  A  s u p p l y   l i n e   8 6 ,  

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

f rom  t h e   l o w e r   most   p o r t i o n   88  of  c o l o r   m a n i f o l d   58  to  a 

t r i g g e r i n g   v a l v e  9 0   m o u n t e d   a d j a c e n t   d i s p e n s i n g   d e v i c e  

10.  A  f e e d   t u b e   92  is   a t t a c h e d   to   t h e   o u t p u t   p o r t   o f  

t r i g g e r i n g   v a l v e   90.  Feed   t u b e   92  f e e d s   a  c o a t i n g  

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

60 -65   and  m a n i f o l d   58  i n t o   s u p p l y   l i n e   86  and  i n t o   t h e  

i n t e r i o r   of  d i s p e n s i n g   d e v i c e   10.  H i g h - s p e e d   r o t a t i o n  

of  d e v i c e   10  a t o m i z e s   t h i s   s e l e c t e d   c o l o r   of  c o a t i n g  

m a t e r i a l .  

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

the   i n t e r i o r   of  d e v i c e   10  d u r i n g   t h e   c o l o r   c h a n g e   c y c l e  

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

m a t e r i a l   to  e a c h   v e h i c l e   body   18  c o n v e y e d   a l o n g   t h e  



c o n v e y o r   44,  a  l i n e   97  e x t e n d s   f rom  a  p r e s s u r i z e d   s o u r c e  

( n o t   shown)   of  s o l v e n t   t h r o u g h   a  v a l v e   93  and  a  t u b e   95  

to  d e v i c e   10.  Tube   95  f e e d s   s o l v e n t   i n t o   d e v i c e   10  t o  

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

b e f o r e   d i s p e n s i n g   of  t h e   n e x t   c o l o r   b e g i n s .  

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

d e v i c e   10  moves  t o w a r d   a  v e h i c l e   body   18  m o v i n g   a l o n g  

t h e   g r o u n d e d   c o n v e y o r   44  due ,   in  p a r t ,   to  e l e c t r i c  

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

m a t e r i a l .   To  i m p a r t   c h a r g e   to  t h e   a t o m i z e d   p a r t i c l e s   o f  

c o a t i n g   m a t e r i a l   and  p e r m i t   a d v a n t a g e   to  be  t a k e n   o f  

t h e s e   f o r c e s ,   a  h i g h - p o t e n t i a l   e l e c t r i c a l   s u p p l y   100  i s  

p r o v i d e d .   S u p p l y   100  may  be  of  t h e   t y p e   i l l u s t r a t e d   i n ,  

f o r   e x a m p l e ,   U .S .   P a t e n t   3 , 8 7 5 , 8 9 2 ;   U . S .   P a t e n t  

3 , 8 5 1 , 6 1 8 ;   U .S .   P a t e n t   3 , 8 9 4 , 2 7 2 ;   U .S .   P a t e n t   4 , 0 7 5 , 6 7 7 ;  

U.S.   P a t e n t   4 , 1 8 7 , 5 2 7 ;   or  W o o d r u f f   U . S .   P a t e n t  

A p p l i c a t i o n   S e r i a l   No.  3 6 9 , 3 6 5 ,   f i l e d   A p r i l   19,  1 9 8 2 ,  

t i t l e d   FOLD-BACK  POWER  SUPPLY,  and  a s s i g n e d   to  t h e   s a m e  

a s s i g n e e   as  t h i s   a p p l i c a t i o n .  

A  p a r t i t i o n   102  in  t h e   f o rm  of  a  r i g h t   c i r c u l a r  

c y l i n d r i c a l   s l e e v e ,   t h e   a x i s   of  w h i c h   i s   c o a x i a l   w i t h  

t he   a x i s   of  r o t a t i o n   of  d i s p e n s i n g   d e v i c e   10  e x t e n d s  

f rom  a d j a c e n t   t h e   s u r f a c e   of  t h e   e n c l o s u r e   40  to  a l m o s t  

t he   f o r w a r d   a t o m i z i n g   edge   104  of  t h e   d i s p e n s i n g   d e v i c e  

10.  The  f o r w a r d   and  r e a r w a r d   e n d s   106,   1 0 8 ,  

r e s p e c t i v e l y   of  s l e e v e   102  a r e   open   to  a c c o m m o d a t e  

d i s p e n s i n g   d e v i c e   10  and  h o r i z o n t a l   s u p p o r t   5 0 ,  

r e s p e c t i v e l y .   The  i n s i d e   w a l l   110  of  s l e e v e   102  i s  

p r o v i d e d   w i t h   m o u n t i n g   p o s t s   111.  The  o u t s i d e   w a l l   112  

of  s l e e v e   102  i s   s m o o t h   and  u n i n t e r r u p t e d ,   w i t h   t h e  



e x c e p t i o n   t h a t   a  p l u r a l i t y   of  s t a n d o f f s   114  e x t e n d  

r a d i a l l y   o u t w a r d   f r o m   t h e   o u t e r   w a l l   112  and  s u p p o r t  

f rom  t he   o u t e r   w a l l   l12  an  e l e c t r o d e   116  in  t h e   form  o f  

a  c o n d u c t i v e   r i n g .   The  s t a n d o f f s   114  s u p p o r t   t he   w i n g  

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

112  of  s l e e v e   102  at   a l l   p o i n t s ,   so  t h a t   t he   r i n g   116  i s  

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

d e v i c e   10.  The  r i n g   116  is  p o s i t i o n e d   at   s u b s t a n t i a l l y  

t h e   l o n g i t u d i n a l   c e n t e r   of  s l e e v e   102  t h a t   i s ,  

s u b s t a n t i a l l y   t h e   same  d i s t a n c e   f r o m   f o r w a r d   end  106  a n d  

r e a r w a r d   end  108.   H o w e v e r ,   m u l t i p l e   e q u a l l y   s p a c e d  

n e e d l e   e l e c t r o d e s   a r e   m o u n t e d   on  t h e   f o r w a r d   f a c e   o f  

r i n g   116  and  e x t e n d   f o r w a r d   t h e r e f r o m   t o w a r d   t he   f o r w a r d  

end  106  of  s l e e v e   102.   A  h i g h   v o l t a g e   c a b l e   120  c o u p l e s  

one  t e r m i n a l   of  t h e   h i g h   p o t e n t i a l   s u p p l y   100  to  r i n g  

116.   The  r e m a i n i n g   o u t p u t   t e r m i n a l   of  h i g h   p o t e n t i a l  

s u p p l y   100  is   c o u p l e d   to  g r o u n d .  

E n e r g i z a t i o n   of  t h e   h i g h   p o t e n t i a l   s u p p l y   100  

c a u s e s   a  c o n t i n u o u s   e l e c t r i c a l   d i s c h a r g e   f rom  t he   n e e d l e  

e l e c t r o d e s   118,   and  to  a  l e s s e r   e x t e n t   g e n e r a l l y   f r o m  

t h e   r i n g   116.   The  s l e e v e   102,  w h i c h   i s   c o n s t r u c t e d   f r o m  

a  m a t e r i a l   h a v i n g   a  r e l a t i v e l y   h i g h e r   d i e l e c t r i c  

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

10,  r e d u c e s   t h e   l i k e l i h o o d   t h a t   t h i s   e l e c t r i c a l  

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

g r o u n d e d   d i s p e n s i n g   d e v i c e   10,  i t s   a s s o c i a t e d   s u p p o r t  

50,  or  t h e   g r o u n d e d   c o a t i n g   m a t e r i a l   and  p n e u m a t i c  

s u p p l y   l i n e s   c o n n e c t e d   to  d i s p e n s i n g   d e v i c e   1 0 .  

I l l u s t r a t i v e l y ,   s l e e v e   102  can  be  c o n s t r u c t e d   f rom  s o m e  

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

h i g h   d i e l e c t r i c   s t r e n g t h .  



In  o p e r a t i o n ,   as  t h e   a t o m i z e d   c o a t i n g   m a t e r i a l  

p a r t i c l e s   a r e   d i s p e n s e d   f rom  t he   a t o m i z i n g   edge   104  o f  

d e v i c e   10,  t h e y   a re   p r o j e c t e d   g e n e r a l l y   r a d i a l l y  

o u t w a r d l y   f rom  the   a x i s   of  r o t a t i o n   of  d e v i c e   10.  T h e y  

are   s h i e l d e d   f rom  t h e   e l e c t r i c   f i e l d   w h i c h   i s  

e s t a b l i s h e d   and  m a i n t a i n e d   b e t w e e n   r i n g   116  a n d  

p a r t i c u l a r l y   n e e d l e   e l e c t r o d e s   118  and  the   v e h i c l e   b o d y  

18  by  t he   p r e s e n c e   of  t he   s l e e v e   102.   H o w e v e r ,   a f t e r  

the   p a r t i c l e s   p a s s   r a d i a l l y   o u t w a r d l y   b e y o n d   t h e   o p e n  
f o r w a r d   end  106  of  s l e e v e   102,   t h e y   a r e   e x p o s e d   to  t h e  

e l e c t r i c   f i e l d ,   and  to  t h e   e l e c t r i c a l   d i s c h a r g e   f rom  t h e  

r i n g   e l e c t r o d e   116  and  p a r t i c u l a r l y   t he   n e e d l e  

e l e c t r o d e s   118.  T h i s   e l e c t r i c a l   d i s c h a r g e   c a u s e s  

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

T h e s e   p a r t i c l e s ,   once   c h a r g e d   by  t h i s   d i s c h a r g e ,  

a c c e l e r a t e   t h r o u g h   t h e   f i e l d   due  to  t he   r e p u l s i v e  

e l e c t r i c a l   f o r c e s   e x i s t i n g   b e t w e e n   t h e   l i k e - c h a r g e d  

p a r t i c l e s   and  e l e c t r o d e   116,  and  t h e   a t t r a c t i v e  

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

v e h i c l e   body  18.  The  s h i e l d i n g   e f f e c t   of  t he   h i g h e r  

d i e l e c t r i c   s t r e n g t h   s l e e v e   102  r e d u c e s   s u b s t a n t i a l l y   t h e  

l i k e l i h o o d   of  e l e c t r i c a l   d i s c h a r g e   b e t w e e n   the   r i n g   1 1 6  

w i t h   i t s   n e e d l e   e l e c t r o d e s   l18  and  any  of  t h e   g r o u n d e d  

c o m p o n e n t s ,   such   as  d e v i c e   10,  s u p p o r t   50  and  t h e  

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

d e v i c e   10.  The  s h i e l d i n g   e f f e c t   of  t he   h i g h e r  

d i e l e c t r i c   s t r e n g t h   s l e e v e   102  a l s o   p e r m i t s  t h e   r i n g   1 1 6  

to  be  made  of  a  s u b s t a n t i a l l y   s m a l l e r   s i z e ,   b e c a u s e   o f  

the   r e d u c e d   l i k e l i h o o d   of  e l e c t r i c a l   d i s c h a r g e   b e t w e e n  

the   r i n g   and  t he   d e v i c e   10.  T h i s   r e d u c t i o n   in  t h e   s i z e  



of  t h e   r i n g   116  p e r m i t s   t h e   d e v i c e s   10  to  be  s p a c e d   v e r y  
c l o s e   t o g e t h e r ,   as  is   f r e q u e n t l y   n e c e s s a r y   f o r  

i n s t a l l a t i o n s   of  t he   t y p e   i n c l u d i n g   d i s p e n s i n g   d e v i c e s  

28,  30,  32  in  F i g .   1.  The  s m a l l e r   s i z e   of  t he   r i n g s   1 1 6  

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

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

d i s p e n s i n g   d e v i c e   and  t h e   a d j a c e n t   d i s p e n s i n g   d e v i c e s .  

The  f a c t   t h a t   t h e   d i s p e n s i n g   d e v i c e   10  i s  

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

v e h i c l e   body  18,  s i n c e   t h e r e   is   no  d a n g e r   of  s p a r k i n g  

b e t w e e n   d e v i c e   10  and  body  18.  S p r a y i n g   f rom  c l o s e r  

i n c r e a s e s   t r a n s f e r   e f f i c i e n c y   and  p e r m i t s   i n c r e a s e d  

s p r a y   p a t t e r n   c o n t r o l   w h i c h   e n h a n c e s   c o a t i n g   t h i c k n e s s  

u n i f o r m i t y   and  q u a l i t y .  



1.  A  s y s t e m   f o r   c o a t i n g   a  t a r g e t   w i t h   c o a t i n g  

m a t e r i a l   in  which   a  p o t e n t i a l   d i f f e r e n c e   i s   m a i n t a i n e d  

b e t w e e n   t h e   t a r g e t   and  the   p a r t i c l e s   of  c o a t i n g   m a t e r i a l  

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

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

m a t e r i a l   to  form  the   c o a t i n g   m a t e r i a l   p a r t i c l e s ,   means   f o r  

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

p a r t i t i o n ,   an  e l e c t r o d e   l o c a t e d   on  the   s i d e   of  t h e  

p a r t i t i o n   o p p o s i t e   the   s i d e   on  w h i c h   the   d i s p e n s i n g   d e v i c e  

is   l o c a t e d ,   and  a  power   s u p p l y   for   m a i n t a i n i n g   b e t w e e n   t h e  

t a r g e t   and  the   e l e c t r o d e   an  e l e c t r i c a l   p o t e n t i a l   of  a  

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

d i f f e r e n c e   b e t w e e n   the   f i n e l y   d i v i d e d   p a r t i c l e s   of  c o a t i n g  

m a t e r i a l   and  the   t a r g e t ,   t he   p a r t i t i o n   b e i n g   c o n s t r u c t e d  

f rom  a  m a t e r i a l   h a v i n g   a  r e l a t i v e l y   h i g h e r   d i e l e c t r i c  

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

d e v i c e .  

2.  A  s y s t e m   f o r   c o a t i n g   a  t a r g e t   w i t h   c o a t i n g  

m a t e r i a l   in  wh ich   a  p o t e n t i a l   d i f f e r e n c e   i s   m a i n t a i n e d  

b e t w e e n   t he   t a r g e t   and  the   p a r t i c l e s   of  c o a t i n g   m a t e r i a l  

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

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

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

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

an  e l e c t r o d e   l o c a t e d   on  the   s i d e   of  the   p a r t i t i o n   o p p o s i t e  

the   s i d e   on  wh ich   the   d i s p e n s i n g   d e v i c e   is   l o c a t e d ,   a  

power   s u p p l y   fo r   m a i n t a i n i n g   b e t w e e n   the   t a r g e t   and  t h e  

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

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

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



t a r g e t ,   and  means   for   m a i n t a i n i n g   the   d i s p e n s i n g   d e v i c e   a t  

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

from  a  m a t e r i a l   h a v i n g   a  r e l a t i v e l y   h i g h e r   d i e l e c t r i c  

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

d e v i c e .  

3.  The  s y s t e m   of  c l a i m   I  or  2,  w h e r e i n   t h e  

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

for   s p i n n i n g   the   r o t a r y   a t o m i z e r   a t   a  r a t e   s u f f i c i e n t   t o  

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

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

c o a t i n g   m a t e r i a l   p a r t i c l e s   c o m p r i s e s   means   fo r   f e e d i n g   a  

s t r e a m   of  c o a t i n g   m a t e r i a l   to  the   r o t a r y   a t o m i z e r .  

4.  The  s y s t e m   of  any  one  of  c l a i m s   1  to  3 ,  

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

from  a  r e s i n o u s   m a t e r i a l .  

5.  The  s y s t e m   of  any  one  of  c l a i m s   1  to  4,  a n d  

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

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

6.  The  s y s t e m   of  any  one  of  c l a i m s   1  to  5 ,  

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

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

c o m p r i s e s   means   p r o v i d i n g   a  r i n g   e x t e n d i n g   a r o u n d   a n  

o u t s i d e   s u r f a c e   of  the   c y l i n d e r .  

7.  The  s y s t e m   of  any  one  of  c l a i m s   1  to  5 ,  

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

s l e e v e   s u r r o u n d i n g   the  r o t a r y   a t o m i z e r   and  the   means   f o r  

s p i n n i n g   i t ,   the   a x i s   of  t he   s l e e v e   e x t e n d i n g   g e n e r a l l y  

p a r a l l e l   to  t he   a x i s   of  r o t a t i o n   of  the   r o t a r y   a t o m i z e r ,  

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

e x t e n d i n g   a r o u n d   the   o u t s i d e   of  t he   s l e e v e .  

8.  The  s y s t e m   of  e i t h e r   of  c l a i m s   6  and  7 ,  

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

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

the   t a r g e t .  



9.  The  s y s t e m   of  a n y  o n e   of  c l a i m s   6  to  8 ,  

w h e r e i n   t he   r i n g   has   a  f o r w a r d   t e r m i n a t i o n   in  a  f i r s t  

d i r e c t i o n   t o w a r d   the   t a r g e t   and  a  r e a r w a r d   t e r m i n a t i o n   i n  

a  s e c o n d   and  o p p o s i t e   d i r e c t i o n ,   t he   s l e e v e   has   a  f o r w a r d  

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

t e r m i n a t i o n   of  t h e   r i n g   in  the   f i r s t   d i r e c t i o n   and  a  

r e a r w a r d   t e r m i n a t i o n   f u r t h e r   f rom  the   t a r g e t   t h a n   t h e  

r e a r w a r d   t e r m i n a t i o n   of  t he   r i n g   in  t he   s e c o n d   d i r e c t i o n ,  

and  the   d i s t a n c e s   from  the   f o r w a r d   t e r m i n a t i o n   of  t he   r i n g  

to  t he   f o r w a r d   t e r m i n a t i o n   of  t he   s l e e v e   and  f rom  t h e  

r e a r w a r d   t e r m i n a t i o n   of  t he   r i n g   to  t he   r e a r w a r d  

t e r m i n a t i o n   of  t h e   s l e e v e   a re   s u b s t a n t i a l l y   t he   s a m e .  

10.  The  s y s t e m   of  c l a i m   9,  w h e r e i n   the   d i s t a n c e  

is  s u b s t a n t i a l l y   g r e a t e r   t h a n   t he   d i s t a n c e   f rom  t h e  

f o r w a r d   t e r m i n a t i o n   of  t he   r i n g   to  t he   r e a r w a r d  

t e r m i n a t i o n   of  t h e   r i n g .  

11.  The  s y s t e m   of  e i t h e r   of  c l a i m s   6  and  7 ,  

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

e x t e n d i n g   f rom  t he   r i n g   g e n e r a l l y   t o w a r d   the   t a r g e t .  

12.  A  s y s t e m   f o r   c o a t i n g   a  t a r g e t   w i t h   c o a t i n g  

m a t e r i a l   in  w h i c h   a  p o t e n t i a l   d i f f e r e n c e   is   m a i n t a i n e d  

b e t w e e n   the   t a r g e t   and  the   p a r t i c l e s   of  c o a t i n g   m a t e r i a l  

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

r o t a r y   a t o m i z e r ,   means   fo r   f e e d i n g   a  s t r e a m   of  c o a t i n g  

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

a t o m i z e r   a t   a  r a t e   s u f f i c i e n t   to  g e n e r a t e   the   f i n e l y  

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

s u r r o u n d i n g   t h e   r o t a r y   a t o m i z e r   and  t he   mea, .s   for   s p i n n i n g  

the   r o t a r y   a t o m i z e r ,   t he   s l e e v e   a x i s   e x t e n d i n g   g e n e r a l l y  

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

g e n e r a l l y   the   same  d i s t a n c e   from  the   end  of  t he   s l e e v e  

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

of  t he   s l e e v e ,   a  power   s u p p l y   fo r   m a i n t a i n i n g   b e t w e e n   t h e  

e l e c t r o d e   and  the   t a r g e t   an  e l e c t r i c a l   p o t e n t i a l   o f  



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

d i f f e r e n c e   b e t w e e n   the   f i n e l y   d i v i d e d   p a r t i c l e s   of  c o a t i n g  

m a t e r i a l   and  the   t a r g e t ,   and  means   for   m a i n t a i n i n g   t h e  

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

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

h i g h e r   d i e l e c t r i c   s t r e n g t h   t h a n   t he   e n v i r o n m e n t  

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

13.   The  s y s t e m   of  c l a i m   12,  w h e r e i n   the   s l e e v e  

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

i t s   a x i s   and  the   r i n g   has  a  g e n e r a l l y   c i r c u l a r   c r o s s  

s e c t i o n   p e r p e n d i c u l a r   to  the   s l e e v e   a x i s .  

14.  The  s y s t e m   of  c l a i m   13,  w h e r e i n   the   r i n g  

has  g e n e r a l l y   c i r c u l a r   c r o s s   s e c t i o n s   g e n e r a l l y   p a r a l l e l  

to  the   s l e e v e   a x i s .  

15.  The  s y s t e m   of  c l a i m   13  or  14,  and  f u r t h e r  

c o m p r i s i n g   means   fo r   f e e d i n g   a d d i t i o n a l   s t r e a m s   o f  

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

a t o m i z e r   and  means   fo r   s e l e c t i v e l y   c o n t r o l l i n g   wh ich   o f  

the   d i f f e r e n t   c o a t i n g   m a t e r i a l s   is   f l o w i n g   to  the   r o t a r y  
a t o m i z e r   a t   a  g i v e n   t i m e .  
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