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Coating  apparatus. 
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Electrostatic  or  electrogasdynamic  coating  apparatus 
includes  a  coating  gun,  e.g.  for  use  with  dry  powder,  whose 
structure  defines  a  through  passage  leading  from  an  inlet  tube 
(10)  operatively  connected  to  a  source  of  particulate  coating 
material  to  a  discharge  barrel  (12).  A  central  needle  cathode 
electrode  (15)  is  mounted  in  a  constricted  region  of  the 
passage, its  tip  being  adjacent  an  annular  porous  metal  anode 
electrode  (25)  whose  central  opening  defines  part  of  the 
passage.  A  flow  of  the  material  is  induced  along  the  passage 
by  a  first  pressurized  gas  (e.g.  air)  stream  fed  from  a  first  supply 
formation  (24)  to  enter  the  passage  in  the  region  of  the 
electrodes,  in  which  region  the  particles  receive  an  electric 
charge  from  the  latter.  At  the  same  time  a  second  pressurized 
gas  steam,  which  is  controlled  independently  of  the  first 
stream, is  fed  from  a  second  supply formation  (24) through the 
porous  electrode  itself  to  prevent  build-up  of  particles  on  the 
acting  portion  thereof. 



T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r  

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

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

o n t o   the   s u r f a c e s   of  t he   w o r k p i e c e .   The  i n v e n t i o n  

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

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

c o n t e m p l a t e d   t h a t   i t   may  a l s o   have   a p p l i c a t i o n  

to  m a t e r i a l   a p p l i e d   as   a  l i q u i d   in  w h i c h   c a s e  

t h e   p a r t i c l e s   w i l l   be  d r o p l e t s   o r   a  m i s t .  

E l e c t r o s t a t i c   and  e l e c t r o g a s d y n a m i c   c o a t i n g  

a p p a r a t u s   i s   w e l l   known  and  w i d e l y   u t i l i s e d   a s  

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

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

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

o r   s e m i - a u t o m a t i c a l l y .  

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

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

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

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

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

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

to   e l e c t r i c a l l y   c h a r g e   t h e   l a t t e r .  

A t t e m p t s   have   b e e n   made  to   o v e r c o m e   t h i s  

p r o b l e m   by  d i r e c t i n g   o r   d i v e r t i n g   p a r t   of   a  g a s  
f l o w   ( u s u a l l y   p r e s s u r i z e d   a i r ) ,   w h i c h   i s   o t h e r w i s e  

a p p l i e d   to  m a i n t a i n   s a i d   s t r e a m ,   to  s w e e p   o v e r  

o r   p a s s   t h r o u g h   e x p o s e d   f a c e s   o r   t i p s   of  t h e  

e l e c t r o d e s   to  r e s i s t   p a r t i c l e   b u i l d   up  on  t h e i r  

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

a r e   d e s c r i b e d   in  B r i t i s h   p a t e n t s   1 4 4 9 9 9 8   a n d  

1 4 9 8 4 8 6 .  



The  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   t o  

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

e f f i c i e n t ,   r e l i a b l e   and  c o n s i s t e n t   in   o p e r a t i o n  

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

f o r   c l e a n i n g   or  a t t e n t i o n ,   and  whose   o p e r a t i o n  

c a n   be  r e a d i l y   a d j u s t e d   or   a d a p t e d   to   s u i t   a  

w i d e   r a n g e   of  o p e r a t i n g   r e q u i r e m e n t s .  

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

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

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

i n l e t   f o r   r e c e i v i n g   a  f low  of  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   f rom  a  s o u r c e   in  use   to   a  d o w n s t r e a m  

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

d i s c h a r g e d   t o w a r d s   an  a r t i c l e   to   be  c o a t e d ;   a n o d e  

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

w h i c h   an  e l e c t r i c a l   p o t e n t i a l   i s   o p e r a t i v e l y  

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

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

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

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

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

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

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

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

and  means   f o r   s e l e c t i v e l y   v a r y i n g   the   o u t p u t  

of  p r e s s u r i z e d   gas   fed   f rom  a t   l e a s t   one  of  s a i d  

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

o u t p u t   o p e r a t i v e l y   fed   f rom  t h e   o t h e r   of  s a i d  

f o r m a t i o n s .  

P r e f e r a b l y   s a i d   a t   l e a s t   one   e l e c t r o d e ,  

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

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

w h i c h   t h e   p a r t i c l e   f l ow  p a s s e s   and  a t   l e a s t   t h e  



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

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

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

With  t h e   l a t t e r   a r r a n g e m e n t   t h e   o t h e r   e l e c t r o d e ,  

e . g .   the   c a t h o d e   e l e c t r o d e ,   may  t a k e   t h e   f o r m  

of   a  n e e d l e   c e n t r e d   in  t h e   p a s s a g e   to   e x t e n d  

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

and  h a v i n g   a  p o i n t   or   t i p   as  i t s   a c t i n g   p o r t i o n  

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

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

A  n e e d l e   t y p e   e l e c t r o d e ,   w h e t h e r   u s e d   i n  

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

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

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

i n d e p e n d e n t l y   r e g u l a t e d   gas   s t r e a m ,   may  be  f e d  

t h e r e t h r o u g h .  

I t   i s   a l s o   p r e f e r r e d   t h a t   t h e   f i r s t   g a s  

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

p a s s a g e   in   t h e   i m m e d i a t e   v i c i n i t y   of  and  so  t h a t  

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

of   a t   l e a s t   one   s a i d   e l e c t r o d e   b e f o r e   o r   in   a  

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

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

of   p a r t i c l e   b u i l d - u p   on  s a i d   p o r t i o n .   The  l a t t e r  

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

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

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

so  as  to   i n d u c e   i n f l o w   of  g a s   b o r n e   p a r t i c l e s  

f rom  s a i d   s o u r c e .  

One  p r a c t i c a l   e m b o d i m e n t   of   t h e   i n v e n t i o n  

i s   now  more   p a r t i c u l a r l y   d e s c r i b e d   w i t h   r e f e r e n c e  

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



F i g u r e   1  i s   a  l o n g i t u d i n a l   s e c t i o n   of  a  

p o w d e r   c o a t i n g   g u n  
a n d  

F i g u r e   2  i s   a  l o n g i t u d i n a l   s e c t i o n   of  a  
m e d i a n   r e g i o n   of  t h e   gun  shown  in  F i g u r e   1  i n  

g r e a t e r   d e t a i l .  

The  c o a t i n g   gun  shown  in  t h e   d r a w i n g s   i s  

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

c o a t i n g   m a t e r i a l   as  a  dry   p o w d e r   o n t o   an  a r t i c l e .  

C o m m e n c i n g   a t   t h e   u p s t r e a m   end  t h e   gun  i s   i n  

t h r e e   m a i n   s e c t i o n s   w h i c h   can   be  d i s m a n t l e d   by  

u n s c r e w i n g ,   an  i n l e t   t u b e   10,  a  s l e e v e   11  a t  

t h e   m e d i a n   r e g i o n ,   and  a  b a r r e l   12  whose   b o r e  

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

an  a d j u s t a b l e   d i f f u s e r   1 3 .  

The  m e d i a n   r e g i o n   shown  in  g r e a t e r   d e t a i l  

in   F i g u r e   2  has   a  n u m b e r   of  c o m p o n e n t s   r e t a i n e d  

in   a x i a l   r e l a t i o n s h i p   w i t h i n   s l e e v e   11  b u t   w h i c h  

can   be  d i s a s s e m b l e d   f o r   c l e a n i n g   o r   m a i n t e n a n c e .  

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

t h e   e x i t   f rom  t u b e   10  and  t h e   e n t r y   to   b a r r e l  

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

a  m e t a l   n e e d l e   m o u n t i n g   b l o c k   14  c a r r y i n g   a  c a t h o d e  

e l e c t r o d e   in  t h e   form  of  a  n e e d l e   15  p r o j e c t i n g  

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

16  in   b l o c k   14  l e a d   to   a  c e n t r a l   p a s s a g e   17  d e f i n e d  

by  a  r e a r   c o n e   member   18  in  s c r e w   e n g a g e m e n t  

w i t h   s l e e v e   11.  The  o u t e r   p e r i p h e r y   of   m e m b e r  

18  i s   s h a p e d   as  to   i t s   r e a r   p o r t i o n   as   a  c o n e  

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

f r o n t   p o r t i o n   1 9 .  

A  f r o n t   c o n e   member   20  has   a  r a d i a l   r e a r  

f a c e   c a r r y i n g   a  s e a l i n g   w a s h e r   21  l o c a t i n g   a g a i n s t  



an  i n t e r i o r   f l a n g e   22  of  s l e e v e   11  and  a  c e n t r a l  

b o r e   p o s i t i o n e d   c o - a x i a l l y   of  f r o n t   p o r t i o n   19  

to  d e f i n e   an  a n n u l a r   n o z z l e   23  e x t e n d i n g   f o r w a r d l y  

f rom  a  f i r s t   a i r   c h a m b e r   24  d e f i n e d   w i t h i n   s l e e v e  

11  and  b e t w e e n   t he   c o n e d   f a c e   of   member   18  a n d  

t h e   r e a r   f a c e   of  member   2 0 .  

Cone  member   20  a l s o   has   a  r a d i a l l y   o u t e r  

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

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

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

25.  A  s p a c e r   26  i s   s c r e w   e n g a g e d   w i t h   s l e e v e  

11  to  a b u t   the   f r o n t   f a c e   of   r i n g   25  and  i s   i n  

t u r n   l o c a t e d   a g a i n s t   t h e   r e a r   end  of   b a r r e l   1 2 .  

C o m p o n e n t s   20,   25  and  26  have   c o - a x i a l   t h r o u g h  

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

w i t h   t he   r e a r   end  of  t h e   b o r e   o f   b a r r e l   12  s o  

t h a t   f low  t h r o u g h   them  i s   s u b j e c t e d   to  m i n i m u m  

t u r b u l e n c e .  

Ring  25  i s ,   in  t h i s   e x a m p l e   f o r m e d   f r o m  

f i n e   g r a i n   s i n t e r e d   b r o n z e ,   i . e .   i t   i s   p o r o u s  
and  a  m a j o r   p o r t i o n   of  i t s   r e a r   f a c e   i s   e x p o s e d  

to  a  s e c o n d   a i r   c h a m b e r   27  d e f i n e d   a t   t h e   f r o n t  

of   the   c o n e d   p a r t   of  member   20  w i t h i n   s l e e v e  

1 1 .  

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

t h a n   the   two  e l e c t r o d e s   15,  25  and  n e e d l e   m o u n t i n g  

b l o c k   14  a r e   f o r m e d   f rom  e l e c t r i c a l l y   i n s u l a t i n g  

m a t e r i a l ,   t y p i c a l l y   a  p l a s t i c s   m a t e r i a l .  

The  c e n t r a l   p a s s a g e   17  of   m e m b e r   18  i s   c o n s t r i c t e d  

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

s t em  of  n e e d l e   15  d i v e r g i n g   a t   b o t h   e n d s ,   t h e  

t i p   of  n e e d l e   15  l y i n g   j u s t   w i t h i n   t h e   d o w n s t r e a m  



mouth   of  s a i d   p a s s a g e   and  a x i a l l y   s p a c e d   s l i g h t l y  

u p s t r e a m   of  t h e   r e a r   f a c e   of   e l e c t r o d e   r i n g   2 5 .  

A  s i n g l e   a i r   i n l e t   30  in  t h e   s i d e   w a l l   o f  

s l e e v e   11  c o m m u n i c a t e s   w i t h   t he   f i r s t   a i r   c h a m b e r  

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

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

31  ( F i g u r e   1 ) .  

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

i n l e t s   32  (and  o n l y   shown  in  F i g u r e   2)  in   t h e  

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

a i r   c h a m b e r   27  and  t h e s e   a r e   c o n n e c t e d   t h r o u g h  

b r a n c h   p i p e s   to   a  common  s e c o n d   a i r   c o n t r o l   v a l v e  

33.   The  same  s o u r c e   of  p r e s s u r i z e d   a i r   c o n n e c t e d ,  

e . g .   by  a  f l e x i b l e   h o s e ,   may  s e r v e   b o t h   v a l v e s  

31  and  3 3 .  

I n l e t   t u b e   10  of  the   gun  is   c o n n e c t e d ,   e . g .  

by  a  f u r t h e r   f l e x i b l e   d u c t   to   a  s o u r c e   of  t h e  

p o w d e r   m a t e r i a l   and  t h e   e l e c t r o d e s   15  and  2 5  

a r e   c o n n e c t e d   to   an  e l e c t r i c a l   p o w e r   c i r c u i t  

of  known  k i n d   i n d i c a t e d   d i a g r a m m a t i c a l l y   a t   4 0  

o p e r a b l e   to  a p p l y   an  e l e c t r i c a l   p o t e n t i a l   a t  

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

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

m a n n e r .  

In  use   p r e s s u r i z e d   a i r   i s   a d m i t t e d   to   f i r s t  

c h a m b e r   24  to  e x i t   i n t o   t h e   t h r o u g h   p a s s a g e   b y  

way  of  t h e   a n n u l a r   n o z z l e   23.  As  t h e   a n n u l a r  

f l o w   e x i t s   f rom  n o z z l e   23  i t   s w e e p s   o v e r   t h e  

e x p o s e d   f a c e   of   e l e c t r o d e   r i n g   25  and  a t   t h e  

same  t ime   i n d u c e s   an  i n f l o w   of  a i r   and  e n t r a i n e d  

p o w d e r   p a r t i c l e s   a l o n g   p a s s a g e   17  and  p a s t   t h e  

t i p   of  n e e d l e   15.  By  r e a s o n   of  t h e   c o n s t r i c t i o n  



of  p a s s a g e   17  t he   v e l o c i t y   of  f l o w   in  t h e   r e g i o n  

of   the   n e e d l e   w i l l   be  s u b s t a n t i a l   and  t h i s   a s s i s t s  

in   k e e p i n g   t h e   n e e d l e   t i p   f r e e   of   p o w d e r   b u i l d - u p  

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

e f f e c t i v e   c h a r g i n g .   The  f low  e x i t i n g   f rom  n o z z l e  

23  a l s o   h e l p s   to   p r e v e n t   b u i l d - u p   on  the   o p e r a t i v e  

f a c e   of  r i n g   2 5 .  

More  i m p o r t a n t l y   t h e   l a t t e r   b u i l d - u p   i s  

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

o p e r a t i o n   of   t h e   gun  by  t h e   a d m i s s i o n   o f   p r e s s u r i z e d  

a i r   to  t he   s e c o n d   c h a m b e r   27  f rom  w h i c h   i t   i s  

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

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

T h i s   l a t t e r   a i r   f l o w   t e n d s   to   f r e e   any  a d h e r e n t  

p a r t i c l e s   f rom  s a i d   f a c e   so  t h a t   t h e y   c an   b e  

s w e p t   away  by  t h e   o t h e r   a i r   f l o w ,   h a s   a  c o o l i n g  

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

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

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

t h e   r e a r   f a c e   of  r i n g   25  a t   a  s h o r t   a x i a l   d i s t a n c e  

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

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

t h e   r i n g   b u t   can   r e a c h   t h e   o p e r a t i v e   f a c e   q u i c k l y ,  

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

t h r o u g h   o p e n i n g .  

The  a i r   p r e s s u r e   a p p l i e d   in   c h a m b e r   27  c a n  

be  r e g u l a t e d   by  m e a n s   of  v a l v e   33  e n t i r e l y   i n d e p e n d e n t l y  

of   t he   p r e s s u r e   a p p l i e d   in  t h e   f i r s t   c h a m b e r  

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

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

t h e   q u a n t i t y   of  p o w d e r   b e i n g   p i c k e d   up  and  t h e  

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

a f f e c t i n g   t h e   p u r g i n g   of  r i n g   25.  I t   h a s   b e e n  



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

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

no  p o w d e r   b u i l d - u p   on  the   e l e c t r o d e s   i f   t h e   a i r  

p r e s s u r e   a p p l i e d   in   c h a m b e r   27  i s   some  t h r e e  

t i m e s   t h a t   a p p l i e d   in  t h e   f i r s t   c h a m b e r   2 4 .  

Use  of  a  p l u r a l i t y   of  i n l e t s ,   f o r   e x a m p l e  

t h e   d i a m e t r a l l y   o p p o s e d   i n l e t   32,  to   t h e   s e c o n d  

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

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

t h e   r i n g   2 5 .  

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

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

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

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

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

p r e s s u r e   i n t o   t h e   i n l e t   t u b e   10  e . g .   from  a  f l u i d i s e d  

bed  a r r a n g e m e n t ,   r a t h e r   t h a n   i n d u c e d   f l o w   a s  
d e s c r i b e d   a b o v e .   In  some  a p p l i c a t i o n s   t h e   a i r  

and  p o w d e r   m i x t u r e   m i g h t   be  i n d u c e d   i n t o   an  a n n u l a r  

n o z z l e   s u c h   as  23  by  i n j e c t i n g   t h e   a i r   f l o w   a l o n g  

a  c e n t r a l   p a s s a g e   s u c h   as  1 7 .  

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

c e n t r a l   e l e c t r o d e   c o u l d   be  p r o v i d e d   e i t h e r   i n  

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

e . g .   by  u s i n g   a  h o l l o w   n e e d l e   h a v i n g   c o n n e c t i o n  

to   t he   s e c o n d   a i r   c h a m b e r   27  o r ,   p o s s i b l y ,   t o  

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

c o u l d   e i t h e r   be  c o n t r o l l e d   in  common  w i t h   t h e  

a i r   s u p p l y   to  t h e   s e c o n d   c h a m b e r   27  f rom  v a l v e  

33  o r   be  e n t i r e l y   i n d e p e n d e n t l y   c o n t r o l l e d   b y  

a  t h i r d   r e g u l a t i n g   v a l v e   o r   o t h e r   form  of   r e g u l a t i n g  

d e v i c e .  



The  t h r e a d e d   e n g a g e m e n t   of   c o m p o n e n t s   1 8  

and  26  w i t h   s l e e v e   11,  in  c o m b i n a t i o n   w i t h   t h e  

s c r e w   e n g a g e m e n t   of  t u b e   10  and  b a r r e l   12,  l o c a t e s  

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

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

a i r   c h a m b e r s   24,  27  a r e   s e a l e d   f rom  e a c h   o t h e r  

w h i l e   p e r m i t t i n g   t h e   gun  to  be  r e a d i l y   d i s m a n t l e d  

f o r   c l e a n i n g   or   m a i n t e n a n c e   ( t h o u g h   the   e f f e c t i v e  

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

d i s m a n t l i n g   i s   i n f r e q u e n t   in  s e r v i c e ) .  



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

c o n d u c t i v e   s t r u c t u r e   ( 1 0 , 1 1 , 1 2 )   d e f i n i n g   a  t h r o u g h  

p a s s a g e   l e a d i n g   f rom  a  r e a r w a r d   u p s t r e a m   i n l e t  

f o r   r e c e i v i n g   a  f l o w   of  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  

f rom  a  s o u r c e   in  use   to  a  d o w n s t r e a m   f o r w a r d   o u t l e t  

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

t o w a r d s   an  a r t i c l e   to   be  c o a t e d ;   f i r s t   and  s e c o n d  

e l e c t r o d e s   ( 2 5 , 1 5 )   w i t h i n   s a i d   p a s s a g e   a c r o s s   w h i c h  

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

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

f o r   c h a r g i n g   t he   p a r t i c l e s   in   s a i d   f l o w ;   and  a  

f i r s t   s u p p l y   f o r m a t i o n   (30)  c o m m u n i c a t i n g   w i t h  

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

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

f l o w ;   c h a r a c t e r i z e d   by  a  s e c o n d   s u p p l y   f o r m a t i o n  

(32)   c o n n e c t e d   to  a p p l y   a  s e c o n d   p r e s s u r i z e d   g a s  

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

e l e c t r o d e   (25)  to  o p p o s e   b u i l d - u p   of   p a r t i c l e s  

t h e r e o n ;   and  means   ( 3 1 , 3 3 )   f o r   s e l e c t i v e l y   v a r y i n g  

t h e   o u t p u t   of  p r e s s u r i z e d   g a s   f ed   f rom  a t   l e a s t  

one   of  s a i d   s u p p l y   f o r m a t i o n s   in   use   i n d e p e n d e n t l y  

of   the   o u t p u t   o p e r a t i v e l y   fed  f rom  t h e   o t h e r   o f  

s a i d   f o r m a t i o n s .  

2.  A p p a r a t u s   as  in  C la im   1  c h a r a c t e r i s e d   in   t h a t  

t h e   f i r s t   e l e c t r o d e   (25)   i s   an  a n o d e   and  t he   s e c o n d  

e l e c t r o d e   (15)   i s   a  c a t h o d e .  

3.  A p p a r a t u s   as  in  C l a i m   1  o r   2  c h a r a c t e r i s e d  

in   t h a t   t h e   f i r s t   e l e c t r o d e   (25)   h a s   a  t h r o u g h  

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

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

4.  A p p a r a t u s   as  in  any  p r e c e d i n g   c l a i m   c h a r a c t e r i s e d  

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



e l e c t r o d e   (25)  i s   f o r m e d   f rom  a  p o r o u s   m a t e r i a l  

f rom  w h i c h   t h e   s e c o n d   gas   s t r e a m   p a s s e s   in   u s e .  

5.  A p p a r a t u s   as  in  C l a i m   4  c h a r a c t e r i s e d   in  t h a t  

t h e   f i r s t   e l e c t r o d e   (25)   i s   a  r i n g   f o r m e d   s u b s t a n t i a l l y  
f rom  p o r o u s   m a t e r i a l ,   t h e   s e c o n d   s u p p l y   f o r m a t i o n  

d e f i n e s   in  p a r t   an  a n n u l a r   c h a m b e r   (27)   s u r r o u n d i n g  

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

d e f i n e d   by  a  m a j o r   p o r t i o n   of   one  r a d i a l   f a c e   o f  

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

e x i t   from  the   a c t i n g   p o r t i o n   t h e r e o f .  

6.  A p p a r a t u s   as  in  C l a i m   5  c h a r a c t e r i s e d   in   t h a t  

t h e   s e c o n d   g a s   s t r e a m   i s   fed   i n t o   s a i d   c h a m b e r  

(27)   t h r o u g h   a  p l u r a l i t y   of  i n l e t s   a r o u n d   t h e   c h a m b e r .  

7.  A p p a r a t u s   as   in  any  p r e c e d i n g   c l a i m   c h a r a c t e r i s e d  

by  m e a n s   f o r   f e e d i n g   p r e s s u r i z e d   gas   t o   an  a c t i n g  

p o r t i o n   of  t h e   s e c o n d   e l e c t r o d e   ( 1 5 ) .  

8.  A p p a r a t u s   as  in  C l a i m   7  c h a r a c t e r i s e d   in   t h a t  

s a i d   s e c o n d   e l e c t r o d e   (15)   i s   a  h o l l o w   n e e d l e   p o s i t i o n e d  

w i t h i n   t he   t h r o u g h   p a s s a g e   to  e x t e n d   l o n g i t u d i n a l l y  

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

p o i n t   or  t i p   as  i t s   a c t i n g   p o r t i o n   d i s p o s e d   i n  

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

f i r s t   e l e c t r o d e   ( 2 5 ) ,   s a i d   p r e s s u r i z e d   gas   b e i n g  

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

9.  A p p a r a t u s   as   in   C l a i m   7  or   8  c h a r a c t e r i s e d  

in   t h a t   s a i d   f e e d i n g   means   a s s o c i a t e d   w i t h   t h e  

s e c o n d   e l e c t r o d e   (15)  i s   a  c o n n e c t i o n   to  t h e   s e c o n d  

s u p p l y   f o r m a t i o n   (32)  w h e r e b y   t h e   s e c o n d   p r e s s u r i z e d  

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

b o t h   e l e c t r o d e s   ( 2 5 , 1 5 ) .  



10.  A p p a r a t u s   as  in  C la im  7  or   8  c h a r a c t e r i s e d  

in   t h a t   s a i d   f e e d i n g   means   a s s o c i a t e d   w i t h   t h e  

s e c o n d   e l e c t r o d e   (15)  c o m p r i s e s   a  t h i r d   s u p p l y  

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

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

( 1 5 ) .  

11.  A p p a r a t u s   as  in  any  p r e c e d i n g   c l a i m   c h a r a c t e r i s e d  

in   t h a t   t he   f i r s t   s u p p l y   f o r m a t i o n   (30)  i s   a r r a n g e d  

to  d i r e c t   t h e   f i r s t   gas   s t r e a m   a l o n g   t h e   p a s s a g e  
in  the   i m m e d i a t e   v i c i n i t y   of  and  so  t h a t   i t   s w e e p s  

a l o n g   or   a c r o s s   t he   a c t i n g   p o r t i o n   of  a t   l e a s t  

one   e l e c t r o d e   ( 1 5 , 2 5 )   b e f o r e   or  in  a  r e g i o n   o f  

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

t h e   p a r t i c l e   f l o w .  

12.  A p p a r a t u s   as  in   C l a i m   11  c h a r a c t e r i s e d   i n  

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

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

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

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

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

13.  A p p a r a t u s   as  in  C l a i m   12  c h a r a c t e r i s e d   i n  

t h a t   s a i d   n o z z l e   (23)  i s   a n n u l a r   and  in   s u r r o u n d i n g  

r e l a t i o n s h i p   to  an  u p s t r e a m   p o r t i o n   o f   t h e   t h r o u g h  

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

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

14.  A p p a r a t u s   as  in  any  p r e c e d i n g   c l a i m   c h a r a c t e r i s e d  

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

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

f i r s t   gas   s t r e a m .  

15.  A p p a r a t u s   as  in   any  p r e c e d i n g   c l a i m   c h a r a c t e r i s e d  

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

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