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(54)  Air  bearing  rotary  atomizer. 
©  A  rotary  atomizer  (20)  includes  a  manifold  assembly  (22) 
adapted  to  be  attached  to  a  mechanism  for  moving  the  atom- 
izer  and  an  air  bearing  turbine  motor  housing  assembly  (21) 
releasably  secured  to  the  manifold  assembly.  Sources  of 
pressured  fluid  for  actuating  the  atomizer  and  coating  fluid 
are  connected  to  the  manifold  (29)  which  has  fittings  (32,  33, 
34,  35,  36)  for  reieasably  sealing  to  apertures  (42)  in  the  rear 
cover  (43)  of  the  housing  assembly.  The  opposite  end  of  the 
housing  includes  a  shaping  air  cap  (24)  and  a  shaping  air  ring 
(25)  which  cooperate  to  define  an  annulus  for  discharging  a 
thin  ring  of  shaping  air  over  the  peripheral  edge  of  an  atom- 
izer  bell  (26)  to  direct  fluid  particles  toward  a  target.  Exhaust 
air  from  the  turbine  motor  (46)  is  vented  to  the  inside  of  the 
housing  and  directed  to  a  chamber  (79)  behind  the  atomizer 
bell  to  aid  in  directing  the  fluid  particles.  A  magnetic  speed 
pickup  (103,  104)  generates  a  signal  which  is  coupled  through 
a  circuit  (105,  106)  that  electrically  isolates  the  high  voltage 
which  is  applied  to  the  atomizerto  electrostatically  chargethe 
coating  particles. 
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TITLE 

AIR  BEARING  ROTARY  ATOMIZER 

The  i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  r o t a r y   a tomizers   for  d e p o s i t i n g  

coa t ings   on  workpieces   and,  in  p a r t i c u l a r ,   to  a  ro t a ry   a tomizer   w i t h  

5  improved  flow  of  the  coa t ing   m a t e r i a l   through  the  a tomizer   and  onto  t h e  

workp iece .   ; 

BACKGROUND  OF  THE  INVENTION  ' 

One  type  of  p r io r   a r t   device   u t i l i z e d   to  apply  coatingB  t o  

workpiece6  is  a  r o t a r y   a tomize r .   Such  a  device   iB  p a r t i c u l a r l y   usefu l   i n  

10  coa t ing   l a rge   su r f aces   in  high  voluae  such  as  the  p a i n t i n g   of  a u t o m o b i l e  

bodies  and  the  l i k e .   A  disk  or  a  b e l l   is  d r iven   in  r o t a t i o n   by  an 

a i r -powered   t u r b i n e   motor.  Pa in t   is  d e l i v e r e d   to  the  inner   sur face   of  t h e  

disk  or  b e l l   and  is  thrown  off  in  smal l   p a r t i c l e s   through  c e n t r i f u g a l   f o r c e .  

T y p i c a l l y ,   the  su r f ace   of  the  be l l   is  charged  to  a  high  vo l tage   n o r m a l l y  

15  between  30KV  and  125KV  to  e l e c t r o s t a t i c a l l y   charge  the  pa int   p a r t i c l e s .  

One  form  of  ro t a ry   a tomize r   is  d i s c l o s e d   in  U.S.  P a t e n t  

No.  4 , 5 5 5 , 0 5 8 .   This  device  has  a  b e l l   which  is  r o t a t e d   at  high  s p e e d s ,  

normal ly   between  10,000  and  40,000  rpm.  The  r o t a r y   be l l   has  a  p l u r a l i t y   o f  

pa in t   openings  formed  t h e r e i n   connected  to  a  source  of  p a i n t .   Air  u n d e r  

20  p r e s s u r e   is  forced  through  ano the r   p l u r a l i t y   of  openings  in  a  f ront   p l a t e   t o  

d i r e c t   shaping  a i r   over  the  o u t s i d e   of  the  b e l l   to  thereby  shape  the  s t r e a m  

of  pa in t   p a r t i c l e s   e x i t i n g   from  the  be l l   and  d i r e c t   them  toward  the  o b j e c t  

to  be  p a i n t e d .  

U.S.  Pa ten t   No.  4 ,423 ,840   d i s c l o s e s   an  u l t r a   h igh-speed   r o t a r y  

25  a tomizer   be l l   designed  to  e l i m i n a t e   foam  or  bubbles  in  the  appl ied   c o a t i n g .  

As  the  be l l   is  r o t a t e d   at  high  speed ,   c e n t r i f u g a l   force  causes  the  paint   t o  

flow  through  d i s t r i b u t i o n   a p e r t u r e s   to  a  g e n e r a l l y   con ica l   i n t e r i o r   f l o w  

s u r f a c e   on  the  d i scha rge   side  of  the  b e l l .   C e n t r i f u g a l   force  also  c a u s e s  

the  pa in t   to  flow  along  the  c o n i c a l   i n t e r i o r   sur face   in  a  cont inuous  fi lm  t o  

30  a  sharp  d i s c h a r g e   edge  between  the  con ica l   su r f ace   and  the  f ron t   end  of  t h e  

b e l l .   The  f ron t   end  of  the  be l l   has  a  p r ede t e rmined   wall  t h i c k n e s s   and 

forms  a  sharp  d i scha rge   edge  at  the  i n t e r i o r   su r face   and  iB  rounded  at  t h e  

e x t e r i o r   s u r f a c e .   By  rounding  the  d i s c h a r g e   and  on  the  e x t e r i o r   s u r f a c e ,  

3 5  
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the  e n t r a p p e d   a i r   or  o ther   cause  of  bubbles   in  the  app l i ed   coa t ing   i s  

e l i m i n a t e d ,   even  though  the  r o a t a r y   a t o m i s e r   b e l l   is  ope ra ted   at  ex t r eme  

speeds  which  may  be  on  the  order   of  40,000  rpm,  or  more .  

SUMMARY  OF  THE  INVENTION 

5  The  p r e s e n t   i n v e n t i o n   concerns  a  r o t a r y   a tomizer   i n c l u d i n g   a 

m a n i f o l d   r e l e a s a b l y   connected  to  an  outer   ca s ing   or  shroud  housing  an  a i r  

b e a r i n g   t u r b i n e   assembly .   The  manifold  i n c l u d e s   i n l e t s   for  sources   of  

b e a r i n g   a i r ,   brake  a i r ,   shaping  a i r ,   t u r b i n e   a i r ,   and  coa t ing   f l u i d ,   as  w e l l  

as  an  a p e r t u r e   for  a  magnet ic   speed  pickup  co i l   c o n n e c t i o n .   A  l a r g e r  

10  d i a m e t e r   end  of  the  outer   casing  or  shroud  is  c losed   by  a  rear   cover  p l a t e  

having  a  p l u r a l i t y   of  a p e r a t u r e s   formed  t h e r e i n   for  s e a l i n g l y   a c c e p t i n g  

c o r r e s p o n d i n g   f i t t i n g s   p r o t r u d i n g   from  a  f a c i n g   s u r f a c e   of  the  manifold  and 

connec t ed   to  the  a i r   i n l e t s .  

The  coa t ing   f l u i d   is  d i r e c t e d   through  a  c e n t r a l l y   l oca t ed   f l u i d  

15  feed  tube  tha t   ex tends   through  the  a i r   t u r b i n e   motor  and  t e r m i n a t e s   in  a  

n o z z l e   l o c a t e d   in  a  pa in t   chamber  formed  by  the  forward  end  of  the  a i r  

t u r b i n e   motor,   an  a tomizer   b e l l ,   and  an  annu l a r   shaping  a i r   cap.  The  f e e d  

tube  has  a  r ea r   f l ange   which  mounts  in to   an  a p e r t u r e   in  the  rear   cover  p l a t e  

for   p r e c i s e   a l ignmen t   with  the  t u rb ine   d r iven   motor  s h a f t .  

20  The  s m a l l e r   d iameter   end  of  the  shroud  r e c e i v e s   the  s h a p i n g  

a i r   cap  and  an  annu l a r   shaping  a i r   r ing  which  are  t h r e a d a b l y   e n g a g e d .  

Nes t i ng   t a p e r s   formed  on  inner   s u r f a c e s   of  the  cap  and  r ing  def ine   a  s h a p i n g  

a i r   annulus   which  d i r e c t s   Bhaping  a i r   over  the  ou te r   edge  of  the  a t o m i z e r  

b e l l   in  an  inward ly   d i r e c t e d   path  as  a  un i form  th in   r ing  of  a i r .  

25  a  f l e x i b l e   cap  r e t a i n e r   is  mounted  on  the  f ron t   cover  of  the  a i r  

t u r b i n e   motor  to  s e p a r a t e   the  shaping  a i r   passage  from  the  exhaust   a i r  

p a s s a g e .   The  cap  r e t a i n e r   a l so   p rov ides   an  e l a s t i c   conta inment   to  r e t a i n  

the  Bhaping  a i r   cap  should  i t   become  d i sengaged   from  the  shaping  a i r  

man i fo ld   to  which  i t   is  t h r e a d a b l y   e n g a g e d .  

30  Exhaust   a i r   ex i t s   the  rear   of  the  t u r b i n e   and  is  por ted   into  t h e  

shroud  where  i t   flows  forward  along  the  o u t s i d e   of  the  t u rb ine   to  p r o v i d e  

coo l i ng   and  then  i t   is  d i r e c t e d   into  the  pa in t   chamber  between  the  s h a p i n g  

a i r   cap  and  the  r ea r   of  the  a tomizer   be l l   from  which  i t   ex i t s   through  t h e  

annulus   formed  between  the  outer   edge  of  the  b e l l   and  the  f ron t   edge  of  t h e  

35  cap.  This  a i r   p r e v e n t s   the  coa t ing   f l u i d   from  wrapping  back  around  t h e  
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ou t s ide   of  the  shroud  and  e n t e r i n g   the  chamber.  This  use  of  the  exhaust   a i r  
reduces  the  amount  of  shaping  a i r   r e q u i r e d   and  also  reduces  the  c l e a n i n g  
r e q u i r e d .   Furthermore  the  volume  of  the  exhaust   air   i n h e r e n t l y   i n c r e a s e s   a6 
the  speed  of  the  a i r   t u r b i n e   i n c r e a s e s   to  o f f s e t   the  r a d i a l   momentum  of  t h e  

5  coa t ing   f l u i d   p a r t i c l e s .  

A  pickup  co i l   is  l oca t ed   a d j a c e n t   the  path  of  magnets  aounted  on 
the  r ea r   of  the  t u r b i n e   wheel  in  the  ao to r   and  is  connected  to  a  loop  of 

high  vo l t age   wire.   The  wire  extends   away  from  the  a tomizer   and  through  a 
t o r o i d a l   coi l   to  i s o l a t e   the  m a g n e t i c a l l y   genera ted   speed  s i g n a l   from  t h e  

D  high  vo l t age   used  with  the  a t o m i z e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  a fo remen t ioned   advantages   of  the  i nven t ion   wi l l   become 

mani fes t   to  one  s k i l l e d   in  the  ar t   from  read ing   the  fo l lowing   d e t a i l e d  

d e s c r i p t i o n   of  what  is  now  cons ide red   to  r e p r e s e n t   i t s   best  embodiment  when 
5  cons ide red   in  the  l i g h t   of  the  accompanying  drawings,   in  wh ich :  

Fig.  1  is  an  exploded  p e r s p e c t i v e   view  of  a  ro ta ry   a t o m i z e r  

accord ing   to  the  p resen t   i n v e n t i o n ;  

Fig.  2  is  a  side  e l e v a t i o n a l   view  in  p a r t i a l   c r o s s - s e c t i o n   of  t h e  

r o t a r y   a tomizer   shown  in  Fig.   1;  
"  Fig.  3  is  a  rear   e l e v a t i o n a l   view  of  the  r o t a ry   a tomizer   shown  i n  

Fig.  1;  

Fig.  4  is  an  e n l a r g e d ,   f r a g m e n t a r y ,   c r o s s - s e c t i o n a l   s i d e  

e l e v a t i o n a l   view  of  the  f r o n t   end  of  the  r o t a ry   a tomizer   of  Fig.  1; 

Fig.  5  is  a  schemat ic   diagram  of  the  speed  sensor  c i r c u i t   of  t h e  
5  r o t a r y   a tomizer   of  Fig.  1;  and 

Fig.  6  is  a  schemat ic   diagram  of  a  valve  system  for  the  r o t a r y  
a tomizer   of  Fig.  1.  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

A  ro t a ry   a tomizer   20  accord ing   to  the  p resen t   i n v e n t i o n   i nc ludes   a 
®  housing  assembly  21  which  can  be  re  leas  ably  secured  to  a  m a n i f o l d  

assembly  22.  The  housing  assembly  21  i nc ludes   an  outer   casing  or  Bhroud  23 

having  a  l a r g e r   d iameter   end  for   a t t achment   to  the  manifold  assembly  22  and 

t a p e r i n g   to  an  oppos i t e   sma l l e r   d iamete r   f ron t   end.  Abutt ing  the  opening  i n  

the  sma l l e r   d iameter   end  of  the  shroud  23  is  an  annular   shaping  a i r   cap  24.  
5  At tached  to  the  cap  24  is  an  annu la r   shaping  a i r   r ing  25  which  forms  an 

opening  in  which  is  cen te red   an  a tomizer   be l l   26.  
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The  bouBing  assembly   21  can  be  r e l e a s a b l y   a t t a ched   to  the  m a n i f o l d  

assembly  22  by  a  p l u r a l i t y   of  l a t c h e s   having  a  f i r s t   po r t i on   27  a t t a c h e d   t o  

an  outer   s u r f a c e   of  the  »broud  23  and  a  second  poTtion  28  a t t a c h e d   to  an  

ou te r   s u r f a c e   of  the  man i fo ld   assembly  22.  As  shown,  three   g e n e r a l l y  

5  e q u a l l y   spaced  l a t c h i n g   mechanisms  are  u t i l i z e d ,   but  any  conven ien t   number 

and  spac ing   of  c o n v e n t i o n a l   l a t c h i n g   @echanisms  are  s u i t a b l e .   The  m a n i f o l d  

assembly  22  i nc ludes   a  g e n e r a l l y   c y l i n d r i c a l   » a n i f o l d   body  29  to  which  t h e  

second  l a t c h   p o r t i o n s   28  are  a f f i x e d   to  the  outer   curved  su r f ace   t h e r e o f .  

Also  a t t a c h e d   to  the  curved  s u r f a c e   of  the  a a n i f o l d   body  29  is  a  r a d i a l l y  

10  ex t end ing   s tud  assembly  30  for   a t t a c h m e n t   to  a  device   for  p o s i t i o n i n g   t h e  

r o t a r y   a tomize r   20  at  a  work  s t a t i o n   such  as  an  i n d u s t r i a l   robot  o r  

r e c i p r o c a t i n g   mechanism  (not  s h o w n ) .  

The  manifold   body  29  has  a  c e n t r a l   a p e r t u r e   31  formed  t h e r e i n   f o r  

the  d e l i v e r y   of  coa t ing   f l u i d   to  the  housing  assembly  21  as  w i l l   be  

15  d i s c u s s e d   below.  Also,  a  p l u r a l i t y   of  f i t t i n g 6   extend  from  the  su r f ace   o f  

the  mani fo ld   body  29  which  f a ce s   the  l a r g e r   d i ame te r   end  of  the  shroud  2 3 .  

These  f i t t i n g s   inc lude   a  shaping   a i r   f i t t i n g   32,  an  exhaust   a i r   f i t t i n g   3 3 ,  

a  bear ing   a i r   f i t t i n g   34,  a  t u r b i n e   a i r   f i t t i n g   35  and  a  brake  a i r  

f i t t i n g   36.  Also  formed  in  the  man i fo ld   body  29  is  a  speed  moni tor   a c c e s s  

20  pOrt  37  u t i l i s e d   to  ca r ry   s i g n a l s   r e p r e s e n t i n g   the  speed  of  the  a i r   t u r b i n e  

motor.   For  example,  the  a i r   t u r b i n e   motor  can  be  f i t t e d   with  a  m a g n e t i c  

pickup  for  g e n e r a t i n g   pu l s e s   r e p r e s e n t i n g   the  r e v o l u t i o n s   of  the  t u r b i n e .  

S i g n a l - c a r r y i n g   wires  from  the  pickup  can  be  extended  through  the  a c c e s s  

por t   37  to  a  high  v o l t a g e   i s o l a t i o n   device   and  then  to  s u i t a b l e   m o n i t o r i n g  

25  and  d i s p l a y   equipment  (not  s h o w n ) .  

The  r o t a r y   a t o m i z e r   20  of  Fig.   1  is  shown  in  a  f r a g m e n t a r y ,  

c r o s s - s e c t i o n a l   side  e l e v a t i o n a l   view  in  Fig.  2.  The  housing  assembly  21 

and  the  manifold   assembly  22  are  shown  connected  by  the  f i r s t   l a t c h  

p o r t i o n s   27  and  the  second  l a t c h   p o r t i o n s   28.  The  manifold  body  29  has  an  

30  ou te r   p lanar   face  38  and  a  g e n e r a l l y   p a r a l l e l   inner   p lanar   face  39  be tween  

which  extend  a  p l u r a l i t y   of  a p e r t u r e s   forming  passages   for  the  v a r i o u s  

f l u i d s   which  are  supp l i ed   to  the  hous ing  assembly  21.  An  a p e r t u r e   40  i s  

r e p r e s e n t a t i v e   of  f ive  such  p a s s a g e s ,   one  for  each  of  the  shaping  a i r ,  

exhaus t   a i r ,   bear ing   a i r ,   t u r b i n e   a i r ,   and  brake  a i r .   The  end  of  t h e  

35  passageway  40  a d j a c e n t   the  face   38  is  th readed   to  r ece ive   a  connec t ion   to  a 
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•ource  of  shaping  a i r   (not   shown).  T y p i c a l l y ,   a  conven t iona l   source  of 

p r e s s u r e d   a i r   is  connec ted   to  a  l i n e   having  a  th readed   f i t t i n g   on  the  end 

the reo f   to  t h r e a d a b l y   engage  the  passageway  40.  The  end  of  t h e  

passageway  40  a d j a c e n t   the  Inner   p l ana r   face  39  is  also  t h r e a d e d   and 

t h r e a d a b l y   r e c e i v e s   one  end  of  the  f i t t i n g   3 2 .  

The  p r o t r u d i n g   end  of  the  f i t t i n g   32  r e t a i n s   an  "0"  r ing   41  in  a 

s u i t a b l e   groove  and  ex t ends   in to   an  a p e r t u r e   42  formed  In  a  mounting  ring  43 

which  extends  around  the  i nne r   p e r i p h e r y   of  the  l a r g e r   d i ame te r   end  of  t he  

shroud  23.  A  p l ana r   face  44  of  the  coun t ing   r ing  43  abuts  the  face  39  of 

the  manifold   body  29.  The  opening  of  the  a p e r t u r e   42  to  the  face  44  i s  

t apered   so  as  to  guide  the  f i t t i n g   32  and  the  "0"  r ing  41  in to   t h e  

a p e r t u r e   42  whereupon  the  "0"  r ing  s ea l s   a g a i n s t   the  walls  of  t h e  

a p e r t u r e   42.  Thus,  the  man i fo ld   body  29,  the  f i t t i n g   32,  the  "0"  r ing   41 

and  the  mounting  r ing   43  c o o p e r a t e   to  seal   the  shaping  a i r   path  from  i t s  

source  through  the  m a n i f o l d   assembly  22  and  in to   the  housing  assembly  21.  A 

sealed  path  for  each  of  the  brake  a i r ,   exhaust   a i r ,   t u r b i n e   a i r ,   and  b e a r i n g  

a i r   is  formed  in  a  s i m i l a r   manner  to  the  rear   cover  of  the  hous ing .   When 

the  l a tch   p o r t i o n s   27  and  28  are  r e l e a s e d ,   the  housing  assembly  21  can  be 

e a s i l y   s e p a r a t e d   from  the  mani fo ld   assembly  22  which  can  remain  a t t a c h e d   t o  

the  robot  or  r e c i p r o c a t o r .  

The  mounting  r ing   43  engages  a  f lange   45  formed  on  one  end  of  an  

a i r   bear ing   t u r b i n e   motor  46.  The  mounting  r ing  43  is  a t t a c h e d   to  t h e  

motor  46  with  one  or  more  t h readed   f a s t e n e r s   47  ex tending   through  a  r a d i a l  

a p e r t u r e   formed  in  the  mounting  r ing  43  and  in to   threaded  engagement  with  a 

th readed   a p e r t u r e   formed  in  the  f l ange   45.  A  p l u r a l i t y   of  ape r tu reB   ( n o t  

shown)  are  formed  in  a  r e a r   cap  48  of  the  motor  wi th in   the  c e n t e r   area  o f  

the  ring  43  and  r e c e i v e   the  p r o t r u d i n g   ends  of  the  f i t t i n g s   33,  34,  35  and 

36.  ThuB,  the  end  cover  48  and  the  ring  43  coopera te   as  a  r e a r   cover  p l a t e  

for  the  shroud  23.  The  o p p o s i t e   end  of  the  t u rb ine   motor  46  ex tends   t h rough  

an  annu la r   shaping  a i r   man i fo ld   49.  The  shaping  a i r   manifold   49  is  a t t a c h e d  

to  the  motor  46  with  one  or  more  t h readed   f a s t e n e r s   50  e x t e n d i n g   through  a 

r a d i a l   a p e r t u r e   formed  in  the  manifold   49  and  in to   th readed   engagement  w i t h  

a  th readed   a p e r t u r e   in  the  ou te r   s u r f a c e   of  the  motor  46 .  
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The  r a d i a l l y   e x t e n d i n g   a p e r t u r e   for  the  f a s t e n e r   50  is  formed  in  a  

l a r g e r   d i ame te r   p o r t i o n   51  of  the  manifold  49.  The  l a r g e r   d i a m e t e r  

p o r t i o n   51  is  connected  to  a  smal le r   diameter   p o r t i o n   52  which  is  l o c a t e d  

c l o s e r   to  the  forward  end  of  the  motor  46.  The  smal l e r   d i ame te r   po r t ion   52 

5  has  e x t e r n a l   threadB  formed  thereon   for  engaging  i n t e r n a l   t h r e a d s   formed  on 

an  inner   s u r f a c e   of  the  a n n u l a r   shaping  a i r   cap  24.  The  cap  24  inc ludes   a 

s m a l l e r   d i ame te r   rear   p o r t i o n   53,  which  t h r eadab ly   engages  the  p o r t i o n   52  of 

the  manifo ld   49,  and  a  s m a l l e r   d iameter   f ron t   p o r t i o n   54  connec ted   on 

o p p o s i t e   s ides   of  a  l a r g e r   d iamete r   c en t r a l   po r t ion   55.  A  r e a r w a r d l y   f a c i n g  

10  ou te r   edge  of  the  c e n t r a l   p o r t i o n   55  has  a  c i r c u m f e r e n t i a l   notch  56  formed 

t h e r e i n   for  engaging  and  r e t a i n i n g   a  leading  edge  of  the  shroud  23.  The 

sma l l e r   d i ame te r   f r o n t   p o r t i o n   54  has  ex t e rna l   t h r eads   formed  the reon   f o r  

engaging  i n t e r n a l   t h r e a d s   formed  on  an  inner  wall  of  the  annu l a r   shaping  a i r  

r ing  25 .  

15  The  t u r b i n e   motor  46  i nc ludes   a  f ront   cover  p l a t e   57  wh ich  

coope ra t e s   with  the  motor  housing  to  form  a  r a d i a l l y   ex t end ing   groove  58.  

The  groove  58  r e t a i n s   an  i nne r   edge  of  an  annular   shaping  a i r   cap  

r e t a i n e r   59.  An  ou te r   edge  of  the  cap  r e t a i n e r   59  engages  an  inner   s u r f a c e  

of  the  shaping  a i r   cap  24.  Extending  from  the  cover  p l a t e   57  is  a  f o r w a r d  

20  end  of  a  t h r eaded   d r ive   s h a f t   60  upon  which  is  mounted  the  a t o m i z e r  

b e l l   2 6 .  

A  source  of  p r e s s u r e d   a i r   (not  shown)  is  connected  to  the  p i s t o n  

chamber  of  a  c o n v e n t i o n a l   f l u i d   valve  61  which  in  turn   is  connected  to  a 

valve  f l u i d   assembly  62.  The  valve  f l u id   assembly  62  i nc ludes   one  or  more 

25  r a d i a l l y   ex tend ing   t h r e a d e d   a p e r t u r e s   63  for  connec t ion   to  a  source  o f  

coa t ing   f l u i d   (not  shown).   The  valve  f lu id   assembly  62  extends   in to   and  i s  

t h r e a d a b l y   engaged  in  the  c e n t r a l   ape ra tu r e   31  formed  in  the  m a n i f o l d  

body  29.  The  valve  p i s t o n   assembly  61  includes   a  stem  61a  which  e x t e n d s  

through  the  valve  f l u i d   assembly  62  and  t e rmina te s   in  a  s e a l i n g   element  61b 

30  which  coope ra t e s   with  a  s e a l i n g   su r face   formed  in  the  a p e r t u r e   31.  Thus,  

when  a i r   p r e s s u r e   exceed ing   a  p rede te rmined   value  is  appl ied   to  t h e  

valve  61,  the  valve  w i l l   open  to  admit  the  coa t ing   f l u i d   from  the  v a l v e  

f l u i d   assembly  62  t he r eby   f o r c i n g   coa t ing   f l u id   through  the  c e n t r a l  

a p e r t u r e   31  in  the  man i fo ld   assembly  22.  The  end  of  the  c e n t r a l   ape r tu r e   31 

35  ad j acen t   the  face  39  r e c e i v e s   one  end  of  a  r ig id   f l u i d   feed  tube  or  l ine  64.  
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The  f l u i d   l i ne   64  r e t a i n s   an  "0"  r ing   65  in  an  e x t e r n a l   "0"  r ing  groove  t o  
s ea l   a g a i n s t   the  inner   su r face   of  the  c e n t r a l   a p e r t u r e   31.  The  f l u i d  

l i n e   64  extends  through  the  f lange  45,  the  c e n t e r   of  the  f l u i d   »otor   46  and 
the  dr ive  shaf t   60  and  t e rmina t e s   at  the  forward  end  of  the  dr ive   s h a f t .  

A t t ached   to  and  ex tending   from  the  i n t e r i o r   of  the  f l u i d   l i ne   64  is  a  f l u i d  
nozz le   66.  The  a tomizer   be l l   26  has  a  c e n t r a l   a p e r t u r e   formed  t h e r e i n   which 

is  d o s e d   by  a  c i r c u l a r   sp lash   p l a t e   67.  As  w i l l   be  d i s c u s s e d   below,  t h e  

s p l a s h   p l a t e   67  has  an  inwardly  f ac ing   c o n i c a l   c en t e r   which  extends  into  t h e  

open  end  of  the  f l u id   nozzle  66  which  end  is  i n t e r n a l l y   t ape red   to  match  t h e  

t a p e r   on  the  splash  p l a t e   67 .  

The  a p e r t u r e   42  in  the  mounting  r ing   43  is  connected  to  one  end 

of  a  barbed  f i t t i n g   68.  The  barbed  end  of  the  f i t t i n g   68  is  i n s e r t e d   i n t o  

one  end  of  a  length   of  f l e x i b l e   tubing  69.  A  second  barbed  f i t t i n g   70  has  

i t s   barbed  end  i n s e r t e d   into  the  o p p o s i t e   end  of  the  piece  of  tubing  69 .  

The  barbed  f i t t i n g   70  is  connected  to  an  a p e r t u r e   71  formed  in  the  l a r g e r  
d i ame te r   p o r t i o n   51  of  the  shaping  a i r   mani fo ld   49.  The  a p e r t u r e   71  e x t e n d s  

l o n g i t u d i n a l l y   through  the  shaping  a i r   mani fo ld   49  and  is  open  to  a 

c a v i t y   72  def ined  by  the  shaping  a i r   manifo ld   49,  the  shaping  a i r   cap  24 ,  

the  shaping  a i r   cap  r e t a i n e r   59  and  the  housing  of  the  t u r b i n e   motor  46.  A 

l o n g i t u d i n a l l y   ex tending   passageway  73  is  formed  through  the  s m a l l e r  

d i ame te r   f ron t   po r t ion   54  and  the  l a r g e r   d iamete r   c e n t r a l   p o r t i o n   55  of  t h e  

shaping  a i r   cap  24  to  connect  the  c av i ty   72  with  a  cav i ty   74  formed  be tween 

the  e x t e r i o r   su r face   of  the  smal le r   d i ame te r   f r o n t   p o r t i o n   54  of  the  s h a p i n g  
a i r   cap  24  and  the  i n t e r i o r   su r face   of  the  shaping  a i r   r ing  2 5 .  

As  the  shaping  a i r   r ing  25  is  t h readed   onto  the  shaping  a i r  

cap  24,  the  outer   su r face   of  the  shaping  a i r   r ing  25  forward  of  t h e  

c a v i t y   74  w i l l   engage  or  abut  the  inner   s u r f a c e   of  the  forward  end  of  t h e  

shaping  a i r   cap  24  to  prevent   the  shaping  a i r   from  e x i t i n g   from  t h e  

cav i ty   74.  However  a  p l u r a l i t y   of  grooves  or  s l o t s   75  (shown  in  Fig.  4)  a r e  

formed  in  the  outer   su r face   of  the  forward  end  of  the  f ron t   p o r t i o n   54  and 

are  g e n e r a l l y   equa l ly   spaced  about  the  p e r i p h e r y .   These  s l o t s   75  permit  t he  

shaping   a i r   to  exi t   the  cavi ty   74  between  the  cap  24  and  the  r ing  25  and 

flow  in to   an  annular   space  75a  between  the  spaced  apar t   forward  ends  of  t h e  

cap  24  and  the  ring  25.  The  shaping  a i r   e x i t s   the  annular   space  75a  at  t h e  

forward  edges  thereof   ad jacen t   an  ou te r   edge  76  of  the  a tomize r   bel l   26. 
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The  BlotB  75  are  formed  at  an  angle  to  the  l o n g i t u d i n a l   axis  of  the  hous ing  

assembly  21  to  p rov ide   an  inwardly   d i r e c t e d   stream  of  ahaping  a i r   about  t h e  

c i r c u m f e r e n t i a l   edge  76.  The  s l o t s   75  and  the  annular   space  75a  d e l i v e r   t h e  

shaping  a i r   as  a  t h i n   r ing   to  o f f s e t   the  nomentum  of  the  a tomized  c o a t i n g  

5  f l u i d   p a r t i c l e s   which  escape  in  a  r a d i a l   d i r e c t i o n   from  the  edge  of  t h e  

b e l l   26.  The  i nward ly   d i r e c t e d   shaping  a i r   provides   a  small   p a t t e r n   and 

g r e a t e r   e f f i c i e n c y   to  the  shaping  a i r   for  c o n t r o l l i n g   the  r a d i a l   p a t t e r n   of 

the  a tomized  f l u i d .  

The  exhaus t   a i r   from  the  t u r b i n e   »otor  46  is  normal ly   e x p e l l e d  

10  from  an  a p e r t u r e   (not  shown)  in  the  p l ana r   end  48,  in to   the  f i t t i n g   33  and 

through  the  mani fo ld   body  29  to  an  exhaust   a i r   l ine   (not  shown).  However, 

the  exhaust   a i r   can  be  e x p e l l e d   from  one  or  more  a p e r t u r e s   45a  in  t h e  

f lange   45  i n to   a  c a v i t y   77  formed  between  the  motor  46  and  the  shroud  23.  A 

passageway  78  ex tends   th rough   the  l a r g e r   d iameter   c e n t r a l   p o r t i o n   55  of  t h e  

15  shaping  a i r   cap  24  to  connect   the  cav i ty   77  with  a  cav i ty   or  chamber  79 

forced  between  the  i n n e r   s u r f a c e   of  the  shaping  a i r   cap  24  and  the  o u t e r  

su r face   of  the  a t o m i z e r   be l l   26.  As  the  exhaust   air   passes   through  t h e  

cav i ty   77,  i t   cools   the  t u r b i n e   motor  46  and  reduces  the  heat  genera ted   by 

the  i n t e r n a l l y   mounted  a i r   b e a r i n g s .   The  exhaust   a i r   e x i t s   the  cav i ty   79 

20  between  the  forward  end  of  the  shaping  a i r   cap  24  and  the  ou te r   edge  76  o f  

the  a tomize r   b e l l   26  to  aid  the  shaping  a i r   e x i t i n g   the  annu la r   space  75a .  

This  a i r   p r e v e n t s   c o a t i n g   f l u i d   from  wrapping  back  around  the  ou t s ide   of  t h e  

shroud  23  as  well  as  e n t e r i n g   the  chamber  79.  Also,  s ince   the  exhaust   a i r  

e x i t s   in  a  forward  d i r e c t i o n ,   i t   reduces   the  amount  of  shaping  a i r   r e q u i r e d  

25  to  drive  the  c o a t i n g   f l u i d   toward  the  t a r g e t .   Also,  more  shaping  air   i s  

normal ly   r e q u i r e d   to  o f f s e t   the  i n c r e a s e d   momentum  of  the  coa t ing   p a r t i c l e s  

as  the  a t o m i z e r   speed  i n c r e a s e s .   Since  the  volume  of  exhaust   a i r   i n c r e a s e s  

as  the  speed  of  the  t u r b i n e   motor  46  i n c r e a s e s ,   the  exhaust   a i r   helps  t o  

meet  the  need  for  more  shaping  a i r .  

3Q  in  f i g .   3,  the  s u r f a c e   38  of  the  manifold  body  29  and  the  s t u d  

assembly  30  are  shown  in  more  d e t a i l .   The  stud  assembly  30  i nc ludes   a 

g e n e r a l l y   c y l i n d r i c a l   post   80  ex t end ing   in  a  r a d i a l   d i r e c t i o n   from  a 

s e m i - c i r c u l a r   mounting  b r a c k e t   81  secured  to  the  outer   c i r c u m f e r e n t i a l  

su r face   of  the  man i fo ld   body  29  by  a  pa i r   of  f a s t e n e r s   82.  As  s t a t e d   above,  

35  the  stud  assembly  30  is  adapted  to  be  a t t ached   to  an  arm  of  a  robot   o r  
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r e c i p r o c a t o r .   Also  shown  in  Fig.  3  are  the  t h r e a d e d   passageway  83  f o r  
c o n n e c t i o n   to  an  exhaust   l i n e ,   a  t h readed   passageway  84  for  connect ion   to  a 
• o u r c e   of  bear ing  a i r ,   a  th readed   passageway  85  for  connect ion   to  a  source  
of  t u r b i n e   a i r ,   and  a  th readed   passageway  86  for   connec t ion   to  a  source  of 
brake  a i r .   The  exhaust   a p e r t u r e   83  can  be  b locked  or  provided  with  a  
r e s t r i c t o r   valve  to  d i r e c t   the  exhaust   a i r   i n t o   the  cav i ty   77 .  

Fig.   A  is  a  side  e l e v a t i o n a l   view  of  the  forward  ends  of  t h e  

cap  24,  the  r ing  25,  the  be l l   26,  and  the  s p l a s h   p l a t e   67  and  a  po r t ion   of 
the  c a v i t y   or  chamber  79  of  Fig.  2  in  p a r t i a l   c r o s s - s e c t i o n .   The  body  of 
the  s p l a s h   p l a t e   67  is  d i s k - s h a p e d   with  a  V-shaped  groove  90  formed  in  t he  
c i r c u m f e r e n t i a l   edge  t h e r e o f .   The  groove  90  engages  a  r a d i a l l y   e x t e n d i n g  
f l a n g e   90a  formed  in  the  opening  in  the  a t o m i z e r   be l l   26.  Thus,  the  s p l a s h  
p l a t e   67  is  a  snap  f i t   in  such  opening.   A  r e a r w a r d l y   fac ing   sur face   91  of 

the  s p l a s h   p l a t e   67  has  a  con ica l   e x t e n s i o n   92  c e n t r a l l y   loca ted   the reon .   A 
p a i r   of  d i a m e t r i c a l l y   opposed  passageways  93  are  formed  through  the  c o n i c a l  
e x t e n s i o n   92  to  connect  with  an  a p e r t u r e   94  formed  in  a  forwardly   f a c i n g  
s u r f a c e   95  of  the  sp lash   p l a t e   67.  

During  r o t a t i o n   of  the  a tomizer   b e l l   26  and  the  sp lash   p la te   67, 
c o a t i n g   f l u i d   w i l l   ex i t   the  f l u i d   nozzle   66  and  spread  over  the  su r face   of 
the  c o n i c a l   e x t e n s i o n   92.  Under  c e n t r i f u g a l   f o r c e ,   the  coa t ing   f l u i d   w i l l  
f low  out  onto  the  r ea rward ly   fac ing   su r f ace   91  of  the  sp lash   p la te   67  and 
onto  a  r e a r w a r d l y   fac ing   su r face   96  of  the  a tomize r   be l l   26.  The  f l u id   w i l l  
then  flow  through  passageway  97  which  r e p r e s e n t s   one  of  a  p l u r a l i t y   of  such 

passageways   equa l ly   spaced  in  a  c i r c u l a r   p a t t e r n   and  connec t ing   t h e  

s u r f a c e   96  to  the  fo rward ly   fac ing   su r f ace   of  the  outer   edge  76  of  t h e  
a t o m i z e r   b e l l .   A  small   p o r t i o n   of  the  c o a t i n g   f l u i d   w i l l   also  flow  th rough  
the  pa s sages   93  and  into  the  a p e r t u r e   94.  This  f l u i d   wi l l   flow  from  t h e  

a p e r t u r e   94  over  the  fo rward ly   fac ing   s u r f a c e   95  of  the  splash  p la te   67  and 

onto  the  fo rward ly   fac ing   su r face   of  the  a tomize r   be l l   26  toward  t h e  

passageway  97.  The re fo re ,   a  th in   f i lm  of  wet  coa t ing   f l u i d   wi l l   be 
m a i n t a i n e d   on  the  c e n t r a l   p o r t i o n s   of  the  a tomize r   be l l   26  and  s p l a s h  
p l a t e   67  as  an  aid  to  c lean ing   those  pa r t s   with  so lven t   as  well  as  t h e  
i n t e r n a l   and  e x t e r n a l   su r f aces   of  the  be l l   26  which  are  wet  when  the  c o a t i n g  
job  has  been  c o m p l e t e d .  
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As  shown  in  Fig.   2,  one  or  »ore  g e n e r a l l y   r a d i a l l y   e x t e n d i n g  

a p e r t u r e s   98  are  formed  in  the  ou te r   su r face   of  the  shaping  a i r   r ing  25 .  

The  a p e r t u r e s   98  are  a d a p t e d   to  be  engaged  by  a  s u i t a b l e   too l   for  t h r e a d i n g  

the  r ing   25  i n t o   and  out  of  engagement  with  the  cap  24.  S imi l a r   a p e r t u r e s  
5  can  be  formed  in  the  ou te r   s u r f a c e   of  the  cap  24  for  t h r e a d i n g   in to   and  ou t  

of  engagement  with  the  man i fo ld   4 9 .  

Fig.   5  is  a  s chema t i c   diagram  of  the  speed  mon i to r ing   c i r c u i t   f o r  

the  r o t a r y   a tomize r   of  Fig.   1.  The  motor  46  i nc ludes   a  t u r b i n e   wheel  101 

a t t a c h e d   to  the  dr ive   s h a f t   60.  A  pa i r   of  permanent  magnet  6  102  are  mounted 

^0  at  d i a m e t r i c a l l y   opposed  l o c a t i o n s   on  the  t u rb ine   wheel.  Although  one 

magnet  is  s u f f i c i e n t   to  g e n e r a t e   a  speed  s i g n a l ,   two  or  sore   magnets  a r e  

t y p i c a l l y   u t i l i z e d   to  m a i n t a i n   the  balance  of  the  t u r b i n e   wheel  101.  A 

pickup  coi l   103  i n c l u d i n g   a  magnet ic   core  104  is  loca ted   a d j a c e n t   the  p a t h  

of  the  magnet  102.  The  ends  of  the  pickup  co i l   103  are  connected   t o  
15  o p p o s i t e   ends  of  a  s i n g l e   loop  of  d i e l e c t r i c a l l y   i n s u l a t e d   high  v o l t a g e  

wire  105  in  a  s e r i e s   loop.   The  pickup  coi l   103  and  the  magnet ic   core  104  a r e  

p o s i t i o n e d   i n s i d e   the  motor  46.  The  high  vo l t age   wire  105  extends   t h r o u g h  

an  a p e r t u r e   (not  shown)  formed  in  the  end  cover  48  and  through  t h e  

a p e r t u r e   37  formed  in  the  mani fo ld   body  29.  T y p i c a l l y ,   the  high  v o l t a g e  

20  wire  105  ex tends   a p p r o x i m a t e l y   two  or  more  fee t   from  the  r o t a r y   a tomizer   20 

and  passes   th rough  the  c e n t e r   of  a  t o r o i d a l   coi l   106.  The  ends  of  t h e  

i s o l a t i o n   co i l   106  are  connected  to  a  c o n v e n t i o n a l   speed  m o n i t o r i n g  

device   107.  

Each  time  one  of  the  magnets  102  passes   the  pickup  co i l   103,  a n  

25  e l e c t r i c a l   pu lse   i6  g e n e r a t e d   in  the  co i l   103  and  iB  conducted  through  t h e  

high  v o l t a g e   wire  105.  The  pulse   is  i n d u c t i v e l y   coupled  to  the  t o r o i d a l  

c o i l   106  and  is  sensed  by  the  speed  moni to r ing   device  107.  The  high  v o l t a g e  

wire  105  and  the  t o r o i d a l   i s o l a t i o n   coi l   106  provide  high  v o l t a g e   i s o l a t i o n  

of  the  speed  m o n i t o r i n g   c i r c u i t   from  the  high  vo l t age   power  supply  ( n o t  

30  shown)  which  is  connected   to  the  r o t a r y   a tomizer   in  a  c o n v e n t i o n a l   manner  t o  

e l e c t r o s t a t i c a l l y   charge  the  p a r t i c l e s   of  coa t ing   f l u i d .  

The  f l u i d   va lve   61  and  valve  f l u i d   assembly  62  shown  in  Fig.  2  can 

be  u t i l i z e d   to  c o n t r o l   the  flow  of  m u l t i p l e   colors   of  pa in t   and  c l e a n i n g  

so lven t   to  the  r o t a r y   a t o m i z e r   20.  There  is  shown  in  Fig.  6  a  s c h e m a t i c  

35  diagram  of  a  va lve   c o n t r o l   c i r c u i t   in  which  a  mu l t i p l e   co lor   p a i n t  
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aource  111  s u p p l i e s   pa in t   to  a  r o t a ry   a tomizer   20.  The  pa in t   source   111  i s  
conven t iona l   and  t y p i c a l l y   i nc ludes   a  p l u r a l i t y   of  pa in t   r e s e r v o i r s ,   one  f o r  

each  color  to  be  s p r a y e d ,   connected  through  valves  to  a  a a n i f o l d .   The 

o u t l e t   from  the  pa in t   source   111  1b  in  f l u id   communication  wi th   a.  valve  112 
5  r e p r e s e n t i n g   the  combina t ion   of  the  f l u i d   valve  61  and  the  valve  f l u i d  

assembly  62  d e s c r i b e d   above.  The  valve  112  in  turn  is  In  f l u i d  

commmi  ca t ion   with  one  i n l e t   of  an  adap t e r   113  which  has  an  o u t l e t   in  f l u i d  
communication  with  the  r o t a r y   a tomizer   20.  The  o u t l e t   of  the  a d a p t e r   113  i s  

th readed   to  engage  the  c e n t r a l   a p e r t u r e   31  formed  in  the  man i fo ld   body  29.  
*0  Another  valve  114  is  connected  between  a  dump  r e s e r v o i r   115  and 

the  l ine   between  the  pa in t   source  111  and  the  valve  112.  The  va lve   114  can 
be  the  combinat ion  of  the  f l u i d   valve  61  and  the  valve  f l u i d  

assembly  62.  A  s i m i l a r   valve  116  is  connected  between  the  a d a p t e r   113  and  a 

source  of  so lven t   117 .  
*-*  When  the  r o t a r y   a tomizer   20  is  being  u t i l i z e d   to  pa in t   an  o b j e c t  

such  as  an  a u t o m o b i l e ,   the  s e l e c t e d   color   of  pa int   is  forced   under   p r e s s u r e  
from  the  paint   source   111  through  the  valve  112  which  is  a c t u a t e d   to  t h e  

open  p o s i t i o n   under  a i r   p r e s s u r e .   The  paint   flows  through  the  a d a p t e r   113 

to  the  ro t a ry   a t omize r   20.  T y p i c a l l y ,   the  next  au tomobi le   body  to  be 
20  sprayed  is  to  r e c e i v e   a  d i f f e r e n t   color   of  p a i n t .   The  pa in t   source   111 

d i s c o n n e c t s   the  co lor   being  u t i l i z e d   and  i n j e c t s   a  bead  of  s o l v e n t   t h r o u g h  
the  l ine   toward  the  valve  112.  However,  the  valve  112  is  c losed   and  t h e  

dump  valve  114  is  opened  to  the  dump  r e s e r v o i r   115.  Thus,  the  end  of  t h e  

color   which  has  j u s t   been  sprayed  flows  to  the  dump  r e s e r v o i r   and  the  bead 
25  o£  so lvent   c leans   the  l i n e s .   The  bead  of  so lvent   is  fo l lowed  by  the  new 

color   to  be  sprayed  and  the  t iming  is  such  that   the  dump  valve  114  is  n o t  

c losed  and  the  f i r s t   valve  112  is  not  opened  u n t i l   the  bead  of  s o l v e n t   has  

passed  and  the  second  co lor   is  a v a i l a b l e   to  be  d i r e c t e d   to  the  r o t a r y  
a t o m i z e r .  

30  At  the  same  time  the  color  is  being  changed,  the  va lve   116  i s  

opened  and  a  high  p r e s s u r e ,   shor t   d u r a t i o n   burs t   of  so lven t   from  the  s o l v e n t  

r e s e r v o i r   117  is  forced  through  the  adap te r   113  and  the  r o t a r y   a t o m i z e r   20 

to  clean  the  pa in t   flow  path  and  the  a tomizer   b e l l .   The  valve  116  is  t h e n  

closed  before  the  valve  112  is  reopened  for  the  new  c o l o r .  

3 5  
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In  acco rdance   with  the  p r o v i s i o n s   of  the  pa t en t   s t a t u t e s ,   t h e  

p r e s e n t   i n v e n t i o n   has  been  d e s c r i b e d   in  what  is  cons ide red   to  r e p r e s e n t   i t s  

p r e f e r r e d   embodiment.   However,  i t   should   be  noted  t ha t   the  i n v e n t i o n   can  be 

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

5  d e p a r t i n g   from  i t s   s p i r i t   or  s c o p e .  

1 0  
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CLAIMS 
1.  A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  

c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  
s u p p o r t e d   a d j a c e n t   one  end   of   s a i d   h o u s i n g ;  

s a i d   a t o m i z e r   b e l l   i n c l u d i n g   a  g e n e r a l l y  
c u p - s h a p e d   m e m b e r   h a v i n g   an  a n n u l a r   f r o n t   f l o w   s u r f a c e  
w h i c h   e x t e n d s   g e n e r a l l y   o u t w a r d l y   r e l a t i v e   to   an  a x i s  
of   r o t a t i o n   o f   s a i d   b e l l   and  w h i c h   t e r m i n a t e s   a t   a n  
o u t e r   e d g e   p o r t i o n   f rom  w h i c h   t h e   c o a t i n g   f l u i d   i s  
d i s c h a r g e d ;   an  a n n u l a r   s p l a s h   p l a t e   s e c u r e d   w i t h i n  
s a i d   c u p - s h a p e d   member   and  d e f i n i n g   a  r e a r   s u r f a c e   a n d  
a  f r o n t   s u r f a c e ,   s a i d   r e a r   s u r f a c e   h a v i n g   a  c e n t r a l  
p o r t i o n   a d a p t e d   to   r e c e i v e   a  s u p p l y   of  c o a t i n g   f l u i d  
and  d i r e c t   c o a t i n g   f l u i d   f rom  s a i d   c e n t r a l   p o r t i o n  
a l o n g   s a i d   r e a r   s u r f a c e   t o w a r d   an  o u t e r   p o r t i o n   o f  
s a i d   s p l a s h   p l a t e ;   and  f i r s t   p a s s a g e w a y   e x t e n d i n g  
t h r o u g h   s a i d   o u t e r   p o r t i o n   of   s a i d   s p l a s h   p l a t e   f o r  
d e l i v e r i n g   c o a t i n g   f l u i d   to   s a i d   a n n u l a r   f r o n t   f l o w  
s u r f a c e   o f   s a i d   c u p - s h a p e d   m e m b e r ;  

a  f e e d   t u b e   h a v i n g   one  end  c o n n e c t e d   t o   a  s o u r c e  
of   c o a t i n g   f l u i d   and  an  o p p o s i t e   end  l o c a t e d   a d j a c e n t  
s a i d   c e n t r a l   p o r t i o n   of   s a i d   r e a r   s u r f a c e   o f   s a i d  
s p l a s h   p l a t e   f o r   d e l i v e r i n g   c o a t i n g   f l u i d   t h e r e t o ;  

s a i d   c e n t r a l   p o r t i o n   of   s a i d   r e a r   s u r f a c e   of   s a i d  
a t o m i z e r   b e l l   p r o v i d e d   w i t h   a  g e n e r a l l y   c o n i c a l  
p r o j e c t i o n   e x t e n d i n g   o u t w a r d l y   t h e r e f r o m ;  

a  s e c o n d   p a s s a g e w a y   means   e x t e n d i n g   t h r o u g h   s a i d  
s p l a s h   p l a t e   f o r   d e l i v e r i n g   a  p o r t i o n   of   t h e   c o a t i n g  
f l u i d   to   a  c e n t r a l   p o r t i o n   of   s a i d   f r o n t   s u r f a c e   o f  
s a i d   s p l a s h   p l a t e ;  

s a i d   s e c o n d   p a s s a g e w a y   means   h a v i n g   an  i n l e t  
l o c a t e d   in   s a i d   r e a r   s u r f a c e   and  s p a c e d   f rom  s a i d  
r o t a t i o n a l   a x i s .  
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2.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   1  w h e r e i n  

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

s i d e w a l l   o f   s a i d   c o n i c a l   p r o j e c t i o n .  

3.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   t o   c l a i m   2  w h e r e i n  

s a i d   s e c o n d   p a s s a g e w a y   means   i n c l u d e s   a t   l e a s t   one  a n g l e d  

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

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

a l o n g   s a i d   r o t a t i o n a l   a x i s .  

4.  The  r o t a r y   a t o m i z e r   b e l l   a c c o r d i n g   to   c l a i m   3 

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

a l o n g   s a i d   r o t a t i o n a l   a x i s   a t   a  p o i n t   i n t e r m e d i a t e   s a i d  

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

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

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

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

5.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   1  w h e r e i n  

s a i d   c o n i c a l   p r o j e c t i o n   e x t e n d s   i n t o   s a i d   o u t l e t   of   s a i d  

f e e d   t u b e .  

6.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   5  w h e r e i n  

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

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

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

s a i d   f e e d   t u b e   to   s a i d   r e a r   s u r f a c e   o f   s a i d   s p l a s h   p l a t e .  
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7.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   1 
i n c l u d i n g   an  a n n u l a r   s h a p i n g   a i r   c a p   s e c u r e d   r e l a t i v e   t o  
s a i d   one   end  of   s a i d   h o u s i n g   and  h a v i n g   an  o u t e r   s u r f a c e  
e x t e n d i n g   f rom  s a i d   h o u s i n g   t o w a r d   a  p e r i p h e r a l   p o r t i o n   o f  
s a i d   b e l l ;   an  a n n u l a r   s h a p i n g   a i r   r i n g   s e c u r e d   r e l a t i v e   t o  
s a i d   s h a p i n g   a i r   cap   and  h a v i n g   an  i n n e r   s u r f a c e   in  f a c i n g  
r e l a t i o n s h i p   w i t h   s a i d   o u t e r   s u r f a c e   o f   s a i d   a i r   cap   a n d  
e x t e n d i n g   t o w a r d   s a i d   p e r i p h e r a l   p o r t i o n   of   s a i d   b e l l ;   s a i d  
o u t e r   s u r f a c e   of   s a i d   a i r   cap   and  s a i d   i n n e r   s u r f a c e   o f  
s a i d   a i r   r i n g   c o o p e r a t i n g   to   d e f i n e   a  f i r s t   a n n u l a r   c h a m b e r  
f o r   r e c e i v i n g   a  s u p p l y   of   p r e s s u r i z e d   s h a p i n g   a i r ,   a n  
a n n u l a r   a r r a y   of  a p e r t u r e s   f o r   r e c e i v i n g   s a i d   s h a p i n g   a i r  
f r o m   s a i d   f i r s t   c h a m b e r ,   a  s e c o n d   a n n u l a r   c h a m b e r   f o r  
r e c e i v i n g   s a i d   s h a p i n g   a i r   f r om  s a i d   f i r s t   c h a m b e r   t h r o u g h  
s a i d   a p e r t u r e s ,   and  an  a n n u l a r   s p a c e   o p e n   a d j a c e n t   s a i d  
p e r i p h e r a l   p o r t i o n   of   s a i d   b e l l   f o r   r e c e i v i n g   s a i d   s h a p i n g  
a i r   f r o m   s a i d   s e c o n d   c h a m b e r   and  f o r   d i r e c t i n g   s h a p i n g   a i r  
t o w a r d   s a i d   p e r i p h e r a l   p o r t i o n   of   s a i d   b e l l   in   a  t h i n  
u n i f o r m   r i n g   p a t t e r n .  

8.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   7  w h e r e i n  
s a i d   a i r   cap   i s   p r o v i d e d   w i t h   a  f i r s t   t h r e a d e d   p o r t i o n  
w h i c h   e n g a g e s   a  c o o p e r a t i n g   t h r e a d e d   p o r t i o n   of   s a i d  
h o u s i n g   and  a  s e c o n d   t h r e a d e d   p o r t i o n   w h i c h   e n g a g e s   a  
c o o p e r a t i n g   t h r e a d e d   p o r t i o n   of   s a i d   a i r   r i n g .  

9.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   7  w h e r e i n  
t h e   p o r t i o n s   of   s a i d   o u t e r   s u r f a c e   o f   s a i d   a i r   cap   and  s a i d  
i n n e r   s u r f a c e   of  s a i d   a i r   r i n g   w h i c h   c o o p e r a t e   to  d e f i n e  
s a i d   a n n u l a r   a r r a y   of   a p e r t u r e s   i n c l u d e s   c o n t a c t i n g   s u r f a c e  
p o r t i o n s   w h i c h   f u n c t i o n   to   m a i n t a i n   a  p r e d e t e r m i n e d   s p a c i n g  
b e t w e e n   t h e   p o r t i o n s   o f   s a i d   o u t e r   and  i n n e r   s u r f a c e s  
d e f i n i n g   s a i d   a n n u l a r   s p a c e .  
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10.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   7  w h e r e i n  

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

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

11.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   1  w h e r e i n  

s a i d   a i r   cap   and  s a i d   b e l l   c o o p e r a t e   to   d e f i n e   a  t h i r d  

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

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

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

s a i d   t h i r d   c h a m b e r   f o r m e d   by  s a i d   b e l l   and  s a i d   cap   f o r  

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

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

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

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

and  an  a d j a c e n t   e d g e   o f   s a i d   c ap   to   e n a b l e   p r e s s u r i z e d   a i r  

in   s a i d   c h a m b e r   to   be  e x h a u s t e d   t h e r e f r o m .  

12.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   11  

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

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

a t   one  end  of   s a i d   m o t o r   and  o p e n   to   an  i n t e r i o r   of   s a i d  

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

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

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

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

m e a n s   o v e r   an  e x t e r i o r   s u r f a c e   of   s a i d   m o t o r   and  s a i d  

h o u s i n g .  

13.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   1 

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

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

end   t h r e a d a b l y   s e c u r e d   to   one  end   of   s a i d   h o u s i n g   a n d  

h a v i n g   an  o p p o s i t e   end  e x t e n d i n g   t o w a r d   a  p e r i p h e r a l  

p o r t i o n   of   s a i d   b e l l ,   and  a  r e t a i n e r   r i n g   h a v i n g   an  i n n e r  

p o r t i o n   r e t a i n e d   by  s a i d   h o u s i n g   and  an  o u t e r   p o r t i o n  

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

f rom  s a i d   m o t o r .  
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14.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   13  w h e r e i n  
s a i d   one  end  of   s a i d   h o u s i n g   i n c l u d e s   an  e x t e r n a l  
c i r c u m f e r e n t i a l   g r o o v e   f o r m e d   t h e r e i n   f o r   r e t a i n i n g   s a i d  
i n n e r   p o r t i o n   of   s a i d   r e t a i n e r   r i n g   and  w h e r e i n   s a i d   c a p  
h a s   an  i n t e r n a l   c i r c u m f e r e n t i a l   g r o o v e   f o r m e d   t h e r e i n   f o r  
r e t a i n i n g   s a i d   o u t e r   p o r t i o n   of   s a i d   r e t a i n e r   r i n g .  

15.  The  r o t a r y   a t o m z i e r   a c c o r d i n g   to   c l a i m   13  w h e r e i n  
an  o u t e r   s u r f a c e   of   s a i d   h o u s i n g   and   an  i n n e r   w a l l   of   s a i d  

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

16.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   t o   c l a i m   1 

i n c l u d i n g   an  o u t e r   s h r o u d   s u r r o u n d i n g   s a i d   h o u s i n g   a n d  
w h e r e i n   s a i d   f e e d   t u b e   i s   l o c a t e d   w i t h i n   s a i d   s h r o u d   a n d  
h a s   an  i n l e t   a d j a c e n t   an  e x t e r i o r   s u r f a c e   of   s a i d   s h r o u d ,   a  
m a n i f o l d   i n c l u d i n g   i n l e t   means   a d a p t e d   to   be  c o n n e c t e d   to  a  
s o u r c e   of   c o a t i n g   f l u i d   and  o u t l e t   m e a n s   c o n n e c t e d   to   s a i d  
i n l e t   of   s a i d   f e e d   t u b e ;   and  f a s t e n e r   m e a n s   f o r   r e l e a s a b l y  
s e c u r i n g   s a i d   s h r o u d   to   s a i d   m a n i f o l d   m e a n s .  

17.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   1 

i n c l u d i n g   a  m o t o r   l o c a t e d   in  s a i d   h o u s i n g   f o r   r o t a t i n g   s a i d  
b e l l ;   a t   l e a s t   one  m a g n e t i c   m e a n s   a t t a c h e d   to   s a i d   m o t o r  
f o r   r o t a t i o n   a t   a  s p e e d   p r o p o r t i o n a l   to   t h e   s p e e d   o f  
r o t a t i o n   of   s a i d   b e l l ;   a  p i c k u p   c o i l   l o c a t e d   a d j a c e n t   a  
p a t h   of  t r a v e l   of   s a i d   m a g n e t i c   m e a n s ;   an  i n s u l a t e d   h i g h  
v o l t a g e   w i r e   c o n n e c t e d   in  a  s e r i e s   l o o p   w i t h   s a i d   p i c k u p  
c o i l   and  e x t e n d i n g   o u t s i d e   s a i d   h o u s i n g ;   and  an  i s o l a t i o n  
c o i l   s u r r o u n d i n g   s a i d   h i g h   v o l t a g e   w i r e   a t   a  l o c a t i o n  

o u t s i d e   s a i d   h o u s i n g   f o r   g e n e r a t i n g   an  e l e c t r i c a l   p u l s e  
e a c h   t i m e   s a i d   m a g n e t i c   means   p a s s e s   s a i d   p i c k u p   c o i l .  
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18.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to  c l a i m   1 

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

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

c o a t i n g   f l u i d   t o   s a i d   f e e d   t u b e ,   a  s e c o n d   v a l v e   c o n n e c t e d  

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

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

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

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

f l u i d   s o u r c e   to   s a i d   dump  r e s e r v o i r .  

19.  A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  

c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  

s u p p o r t e d   a d j a c e n t   one   end  of   s a i d   h o u s i n g ;  

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

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

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

p e r i p h e r a l   p o r t i o n   o f   s a i d   b e l l ;  

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

s a i d   s h a p i n g   a i r   cap   and  h a v i n g   an  i n n e r   s u r f a c e   i n  

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

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

of   s a i d   b e l l ;  

s a i d   o u t e r   s u r f a c e   of   s a i d   a i r   cap   and  s a i d   i n n e r  

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

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

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

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

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

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

a n n u l a r   s p a c e   open   a d j a c e n t   s a i d   p e r i p h e r a l   p o r t i o n   o f  

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

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

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

r i n g   p a t t e r n .  
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20.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   19  w h e r e i n  
s a i d   a i r   cap   i s   p r o v i d e d   w i t h   a  f i r s t   t h r e a d e d   p o r t i o n  
w h i c h   e n g a g e s   a  c o o p e r a t i n g   t h r e a d e d   p o r t i o n   o f   s a i d  
h o u s i n g   and  a  s e c o n d   t h r e a d e d   p o r t i o n   w h i c h   e n g a g e s   a  
c o o p e r a t i n g   t h r e a d e d   p o r t i o n   of   s a i d   a i r   r i n g .  

21.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   19  w h e r e i n  
t h e   p o r t i o n s   o f   s a i d   o u t e r   s u r f a c e   of   s a i d   a i r   c ap   and  s a i d  
i n n e r   s u r f a c e   of   s a i d   a i r   r i n g   w h i c h   c o o p e r a t e   to   d e f i n e  
s a i d   a n n u l a r   a r r a y   o f   a p e r t u r e s   i n c l u d e s   c o n t a c t i n g   s u r f a c e  
p o r t i o n s   w h i c h   f u n c t i o n   to   m a i n t a i n   a  p r e d e t e r m i n e d   s p a c i n g  
b e t w e e n   t he   p o r t i o n s   of   s a i d   o u t e r   and  i n n e r   s u r f a c e s  
d e f i n i n g   s a i d   a n n u l a r   s p a c e .  

22.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   19  w h e r e i n  
s a i d   a n n u l a r   s p a c e   i s   c o n i c a l l y   s h a p e d   to   p r o d u c e   a  c o n i c a l  
r i n g   of  s h a p i n g   a i r   d i r e c t e d   t o w a r d   s a i d   r o t a t i o n a l   a x i s .  

23.  A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  
c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  
s u p p o r t e d   a t   one  end  of   s a i d   h o u s i n g ;  

an  a n n u l a r   s h a p i n g   a i r   cap   s e c u r e d   r e l a t i v e   t o  
s a i d   one  end  o f   s a i d   h o u s i n g   and  e x t e n d i n g   t o w a r d   a  
p e r i p h e r a l   p o r t i o n   of  s a i d   b e l l ,   s a i d   a i r   cap   and  s a i d  
b e l l   c o o p e r a t i n g   to   d e f i n e   a  c h a m b e r   t h e r e b e t w e e n ;  

an  a i r   m o t o r   l o c a t e d   in   s a i d   h o u s i n g   f o r   r o t a t i n g  
s a i d   b e l l ,   s a i d   m o t o r   g e n e r a t i n g   p r e s s u r i z e d   e x h a u s t  
a i r ;   a n d  

means   f o r   c o n n e c t i n g   s a i d   m o t o r   e x h a u s t   a i r   t o  
s a i d   c h a m b e r   f o r m e d   by  s a i d   b e l l   and  s a i d   cap   f o r  

m a i n t a i n i n g   t h e   p r e s s u r e   w i t h i n   s a i d   c h a m b e r   a t   a  
p r e d e t e r m i n e d   p o s i t i v e   p r e s s u r e   d u r i n g   t h e   o p e r a t i o n  
of   s a i d   r o t a r y   a t o m i z e r .  
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24.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to  c l a i m   23  w h e r e i n  

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

p e r i p h e r a l   p o r t i o n   of   s a i d   b e l l   and  an  a d j a c e n t   edge   o f  

s a i d   c a p   to   e n a b l e   p r e s s u r i z e d   a i r   in   s a i d   c h a m b e r   to   b e  

e x h a u s t e d   t h e r e f r o m .  

25.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   23  

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

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

an  i n t e r i o r   of   s a i d   s h r o u d ,   and   p a s s a g e w a y   means   f o r  

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

26.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   23  w h e r e i n  

s a i d   p a s s a g e w a y   means   i s   f o r m e d   in   s a i d   c a p ,  

27.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to  c l a i m   23  w h e r e i n  

s a i d   e x h a u s t   o u t l e t   i s   l o c a t e d   a t   one  end   of   s a i d   m o t o r   a n d  

s a i d   p a s s a g e w a y   means   i s   l o c a t e d   a d j a c e n t   an  o p p o s i t e   e n d  

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

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

o v e r   an  e x t e r i o r   s u r f a c e   of   s a i d   m o t o r   and  s a i d   h o u s i n g .  
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28.   A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  

c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  

s u p p o r t e d   a d j a c e n t   one  end  of   s a i d   h o u s i n g ;  

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

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

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

d i s c h a r g e d ;   an  a n n u l a r   s p l a s h   p l a t e   s e c u r e d   w i t h i n  

s a i d   c u p - s h a p e d   member   and  d e f i n i n g   a  r e a r   s u r f a c e   a n d  

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

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

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

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

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

c u p - s h a p e d   m e m b e r ;  

a  f e e d   t u b e   h a v i n g   one  end   c o n n e c t e d   to   a  s o u r c e  
of   c o a t i n g   f l u i d   and  an  o p p o s i t e   end   a d j a c e n t   s a i d  

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

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

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

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

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

o u t l e t   o f   s a i d   f e e d   t u b e .  

29.  The  r o t a t i n g   a t o m i z e r   a c c o r d i n g   t o   c l a i m   28  

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

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

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

s a i d   f e e d   t u b e   to   s a i d   r e a r   s u r f a c e   of   s a i d   s p l a s h   p l a t e .  
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30.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   t o   c l a i m   28  

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

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

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

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

31.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   t o   c l a i m   30  w h e r e i n  

s a i d   s e c o n d   p a s s a g e w a y   m e a n s   i n c l u d e s   a t   l e a s t   one  a n g l e d  

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

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

t e r m i n a t i n g   a l o n g   s a i d   r o t a t i o n a l   a x i s .  

32.   The  r o t a r y   a t o m i z e r   b e l l   a c c o r d i n g   to   c l a i m   31  

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

a l o n g   s a i d   r o t a t i o n a l   a x i s   a t   a  p o i n t   i n t e r m e d i a t e   s a i d  

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

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

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

33.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   31  w h e r e i n  

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

w a l l   of   s a i d   c o n i c a l   p r o j e c t i o n .  
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34.   A  r o t a r y   a t o m i z e r   b e l l   f o r   u s e   in   a  r o t a r y  
a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d ,   s a i d   a t o m i z e r   b e l l  
c o m p r i s i n g :  

a  g e n e r a l l y   c u p - s h a p e d   m e m b e r   h a v i n g   an  i n n e r  
a n n u l a r   f l o w   s u r f a c e   w h i c h   e x t e n d s   g e n e r a l l y   o u t w a r d l y  
r e l a t i v e   to   an  a x i s   of   r o t a t i o n   o f   s a i d   b e l l   and  w h i c h  
t e r m i n a t e s   a t   an  o u t e r   e d g e   p o r t i o n   f rom  w h i c h   t h e  
c o a t i n g   f l u i d   i s   d i s c h a r g e d ;  

an  a n n u l a r   s p l a s h   p l a t e   s e c u r e d   w i t h i n   s a i d  
c u p - s h a p e d   member   and  d e f i n i n g   a  r e a r   s u r f a c e   and  a  
f r o n t   s u r f a c e ,   s a i d   r e a r   s u r f a c e   h a v i n g   a  c e n t r a l  
p o r t i o n   a d a p t e d   to   r e c e i v e   a  s u p p l y   of   c o a t i n g   f l u i d  
f rom  an  o u t l e t   of   a  f e e d   t u b e   p o s i t i o n e d   a d j a c e n t  
t h e r e t o ,   s a i d   r e a r   s u r f a c e   a d a p t e d   to   d i r e c t   c o a t i n g  
f l u i d   f rom  s a i d   c e n t r a l   p o r t i o n   t o w a r d   an  o u t e r  
p o r t i o n   of  s a i d   s p l a s h   p l a t e ;  

f i r s t   p a s s a g e w a y   means   e x t e n d i n g   t h r o u g h   s a i d  
o u t e r   p o r t i o n   of   s a i d   s p l a s h   p l a t e   f o r   d e l i v e r i n g  
c o a t i n g   f l u i d   to   s a i d   a n n u l a r   f r o n t   f l o w   s u r f a c e   o f  
s a i d   c u p - s h a p e d   m e m b e r ;  

s e c o n d   p a s s a g e w a y   means   e x t e n d i n g   t h r o u g h   a  
c e n t r a l   p o r t i o n   of   s a i d   s p l a s h   p l a t e   f o r   d e l i v e r i n g   a  
p o r t i o n   of   t h e   c o a t i n g   f l u i d   to   a  c e n t r a l   p o r t i o n   o f  
s a i d   f r o n t   s u r f a c e   of   s a i d   s p l a s h   p l a t e ;  

s a i d   s e c o n d   p a s s a g e w a y   m e a n s   i n c l u d i n g   a t   l e a s t  
one  a n g l e d   p a s s a g e w a y   h a v i n g   an  i n l e t   l o c a t e d   on  s a i d  
r e a r   s u r f a c e   and  s p a c e d   f rom  s a i d   r o t a t i o n a l   a x i s   a n d  
h a v i n g   an  o u t l e t   t e r m i n a t i n g   a l o n g   s a i d   r o t a t i o n a l  
a x i s .  

35.  The  r o t a r y   a t o m i z e r   b e l l   a c c o r d i n g   to   c l a i m   34  
w h e r e i n   s a i d   o u t l e t   of  s a i d   a n g l e d   p a s s a g e w a y   t e r m i n a t e s  
a l o n g   s a i d   r o t a t i o n a l   a x i s   a t   a  p o i n t   i n t e r m e d i a t e   s a i d  
f r o n t   and  r e a r   s u r f a c e s ,   and  f u r t h e r   i n c l u d i n g   a  c o a x i a l  
p a s s a g e w a y   f o r m e d   a l o n g   s a i d   r o t a t i o n a l   a x i s   and  e x t e n d i n g  
f r o m   s a i d   o u t l e t   o f   s a i d   a n g l e d   p a s s a g e w a y   to   s a i d   f r o n t  
s u r f a c e .  
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36.   The  r o t a r y   a t o m i z e r   b e l l   a c c o r d i n g   t o   c l a i m   3 4  

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

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

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

l o c a t e d   in   a  s i d e w a l l   of   s a i d   c o n i c a l   p r o j e c t i o n .  

37.   A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d   \ 

c o m p r i s i n g :  

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

s u p p o r t e d   a t   one  end   t h e r e o f ,   s a i d   s h r o u d   i n c l u d i n g   ' 

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

a t o m i z e r   b e l l ,   s a i d   p a s s a g e w a y   means   h a v i n g   an  i n l e t  

a d j a c e n t   an  e x t e r i o r   s u r f a c e   of   s a i d   s h r o u d   and  h a v i n g  

an  o u t l e t   a d j a c e n t   s a i d   a t o m i z e r   b e l l ;  

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

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

m e a n s   c o n n e c t e d   to   s a i d   i n l e t   of   s a i d   p a s s a g e w a y  

m e a n s   ;  a n d  

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

s h r o u d   t o   s a i d   m a n i f o l d .  

38.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   37  w h e r e i n  

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

w i t h   one   end   a d a p t e d   to   be  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 e d   a i r   and  an  o p p o s i t e   end  r e t a i n i n g   a  f i t t i n g  

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

i n l e t   o f   s a i d   p a s s a g e w a y   means   d e f i n e s   an  a p e r t u r e   f o r m e d  

t h e r e i n   f o r   r e c e i v i n g   s a i d   f i t t i n g .  
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39.  A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  
c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  
s u p p o r t e d   a d j a c e n t   one  end  o f   s a i d   h o u s i n g ;  

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

an  a n n u l a r   h o l l o w   s h a p i n g   a i r   cap   h a v i n g   one  e n d  
t h r e a d a b l y   s e c u r e d   to   one  end   of   s a i d   h o u s i n g   a n d  
h a v i n g   an  o p p o s i t e   end  e x t e n d i n g   t o w a r d   a  p e r i p h e r a l  
p o r t i o n   of   s a i d   b e l l ;   a n d  

a  r e t a i n e r   r i n g   h a v i n g   an  i n n e r   p o r t i o n   r e t a i n e d  
by  s a i d   h o u s i n g   and  an  o u t e r   p o r t i o n   r e t a i n e d   by  s a i d  
cap   f o r   p r e v e n t i n g   s e p a r a t i o n   o f   s a i d   cap  f rom  s a i d  
h o u s i n g .  

40.  The  r o t a r y   a t o m i z e r   a c c o r d i n g   to  c l a i m   39  w h e r e i n  
s a i d   h o u s i n g   i n c l u d e s   an  e x t e r n a l   c i r c u m f e r e n t i a l   g r o o v e  
f o r m e d   t h e r e i n   f o r   r e t a i n i n g   s a i d   i n n e r   edge   of  s a i d  
r e t a i n e r   r i n g   and  w h e r e i n   s a i d   c a p   has   an  i n t e r n a l  
c i r c u m f e r e n t i a l   g r o o v e   f o r m e d   t h e r e i n   f o r   r e t a i n i n g   s a i d  
o u t e r   p o r t i o n   of   s a i d   r e t a i n e r   r i n g .  

41.  The  r o t a r y   a t o m z i e r   a c c o r d i n g   to  c l a i m   39  w h e r e i n  
an  o u t e r   s u r f a c e   of   s a i d   h o u s i n g   and   an  i n n e r   w a l l   of  s a i d  
cap   fo rm  a  p o r t i o n   of  a  f l o w   p a t h   f o r   s h a p i n g   a i r   and  a  
p o r t i o n   of  a  f l o w   p a t h   f o r   e x h a u s t   a i r   and  s a i d   r e t a i n e r  
r i n g   s e p a r a t e s   s a i d   s h a p i n g   a i r   p a t h   p o r t i o n   f rom  s a i d  
e x h a u s t   a i r   p a t h   p o r t i o n .  
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42.   A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  

c o m p r i s i n g   : 

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  

s u p p o r t e d   a t   one   end   of   s a i d   h o u s i n g ;  

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

b e l l ;  

a t   l e a s t   one   m a g n e t i c   means   a t t a c h e d   t o   s a i d  

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

s p e e d   o f   r o t a t i o n   of   s a i d   b e l l ;  

a  p i c k u p   c o i l   l o c a t e d   a d j a c e n t   a  p a t h   o f   t r a v e l  

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

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

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

o u t s i d e   s a i d   h o u s i n g ;   a n d  

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

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

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

p a s s e s   s a i d   p i c k u p   c o i l .  

43.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   42  w h e r e i n  

s a i d   p i c k u p   c o i l   i s   wound   a b o u t   a  m a g n e t i c   c o r e .  

44.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   42  w h e r e i n  

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

e l e c t r i c a l   p u l s e s .  
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45.   A  r o t a r y   a t o m i z e r   f o r   s p r a y i n g   a  c o a t i n g   f l u i d  
c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   an  a t o m i z e r   b e l l   r o t a t a b l y  
s u p p o r t e d   a t   one  end  of   s a i d   h o u s i n g ;  

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

a  f i r s t   v a l v e   means   h a v i n g   an  o u t l e t   c o n n e c t e d   t o  
an  i n l e t   of  s a i d   f e e d   t u b e   and   an  i n l e t   c o n n e c t e d   to  a  
s o u r c e   of   c o a t i n g   f l u i d   f o r   s e l e c t i v e l y   s u p p l y i n g  
c o a t i n g   f l u i d   to   s a i d   f e e d   t u b e ;   a n d  

a  s e c o n d   v a l v e   means   h a v i n g   an  o u t l e t   c o n n e c t e d  
to   s a i d   i n l e t   of   s a i d   f e e d   t u b e   and  an  i n l e t   c o n n e c t e d  
to   a  s o u r c e   of  s o l v e n t   f l u i d   f o r   s e l e c t i v e l y   s u p p l y i n g  
s o l v e n t   f l u i d   to  s a i d   f e e d   t u b e .  

46.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   45 
i n c l u d i n g   an  a d a p t e r   h a v i n g   an  o u t l e t   in   f l u i d  
c o m m u n i c a t i o n   w i t h   s a i d   i n l e t   of   s a i d   f e e d   t u b e ,   a  f i r s t  
i n l e t   in   f l u i d   c o m m u n i c a t i o n   w i t h   s a i d   o u t l e t   of   s a i d   f i r s t  
v a l v e   m e a n s ,   and  a  s e c o n d   f l u i d   i n l e t   in   f l u i d  
c o m m u n i c a t i o n   w i t h   s a i d   o u t l e t   of   s a i d   s e c o n d   v a l v e   m e a n s .  

47.   The  r o t a r y   a t o m i z e r   a c c o r d i n g   to   c l a i m   46 
i n c l u d i n g   a  t h i r d   v a l v e   means   h a v i n g   an  i n l e t   c o n n e c t e d   t o  
s a i d   i n l e t   of   s a i d   f i r s t   v a l v e   and  an  o u t l e t   c o n n e c t e d   t o  
a  f l u i d   r e s e r v o i r   f o r   s e l e c t i v e l y   s u p p l y i n g   c o a t i n g   f l u i d  
to   s a i d   f l u i d   r e s e r v o i r .  
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