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g>  Plural  component  spray  gun. 
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  A  spray  gun  for  dispensing  plural  component  materials, 
such  for  example  as  polyurethane  foam  or  plural  component 
paint,  mixes  the  components  externally  of  the  gun,  not  in  the 
gun,  so  that  flushing  of  the  gun  is  not  required  when 
spraying  is  stopped.  This  is  accomplished  by  providing  a 
hollow  and  ported  needle  valve  (66)  in  the  gun,  introducing 
one  of  the  components  into  the  gun  and  around  the  needle 
(82,  84,  86)  and  the  other  component  through  the  port  (70) 
to  the  interior  of  the  needle  (92,  98,  100).  When  the  gun  is 
off,  the  forward  end  of  the  needle  seats  against  a  fluid  nozzle 
(32)  to  prevent  spraying  of  the  one  component  and  the  port 
(70)  in  the  needle  is  sealed  off  from  the  supply  of  the  other 
component.  To  spray  the  components,  the  gun  is  triggered 
to  move  the  forward  end  of  the  needle  (66)  from  its  seat  with 
the  fluid  nozzle  (32)  and  to  position  to  port  (70)  in 
communication  with  the  supply  (92,  98,  100)  of  the  other 
component,  whereby  both  components  are  emitted  from  the 
gun,  the  one  through  the  space  between  the  needle  and 
nozzle  (86)  and  the  other  through  an  opening  at  the  forward 
end  (102)  of  the  needle.  Air  jets  (62,  64)  atomize  the  spray 
and  form  the  same  into  a  fan-shaped  pattern. 



Background  of  the  I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  spray  guns  f o r  

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

for  example  as  p o l y u r e t h a n e   foam,  and  in  p a r t i c u l a r   t o  

an  improved  p l u r a l   component   gun  where in   mixing  o c c u r s  

e x t e r n a l l y   of  the  g u n  s o   t h a t   f l u s h i n g   of  the  gun  i s  

not  r e q u i r e d   when  s p r a y i n g   is  s t o p p e d .  

P r i o r   a r t   p l u r a l   component   sp ray   guns  u s u a l l y   mix 

t h e   components   i n t e r n a l l y   of  the   gun ,and   one  p r o b l e m  

which  a r i s e s   in  t h e i r   use  is  t h a t ,   be tween  o p e r a t i o n s ,  

the  r e s i d u a l   m a t e r i a l   in  a  mix ing   chamber  and /o r   o u t l e t  

nozz l e   of  t h e  g u n   t ends   to  h a r d e n   and  jam  the  o u t l e t ,  

t h e r e b y   making  f u r t h e r   mix ing   and  d i s p e n s i n g   i m p o s s i b l e  

u n t i l   the  chamber  and  n o z z l e   are   purged  of  the  h a r d e n e d  

r e s i d u e .   Pu rg ing   may  be  a c c o m p l i s h e d ,   for   example,   by  

manua l ly   open ing   a  v a l v e   to  admi t   a  flow  of  s o l v e n t   a n d / o r  

a i r   t h rough   the  chamber  and  n o z z l e  t o   remove  the  r e s i d u e .  

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

F i r s t ,   the  use  of  s o l v e n t   adds  an  u n n e c e s s a r y   expense  t o  

the  p r o c e s s .   Second,  the  s o l v e n t ,   b e c a u s e   of  being  e j e c t e d  

under  p r e s s u r e ,   is  d i s p e n s e d   i n to   the  s u r r o u n d i n g   a i r   a n d  

c r e a t e s   a  p o t e n t i a l   s a f e t y   and  h e a l t h   problem.   A l s o ,  

the  b l a s t   of  s o l v e n t   a n d / o r   a i r ,   whi le   f o r c e f u l l y   e j e c t i n g  

the  h a r d e n e d   componen t s ,   s c a t t e r s   the  r e s i d u e   h a p h a z a r d l y .  

O v e r a l l ,   such  a  c l e a n i n g   a r r a n g e m e n t   is  i n e f f i c i e n t   and 

u n s a t i s f a c t o r y .  

Other  p r i o r   a r t   a r r a n g e m e n t s ,   such  for  example  as  

d i s c l o s e d   in  Gusmer  P a t e n t   No.  3 , 2 6 3 , 9 2 8   and  Gusmer  et  a l  

U.S.  P a t e n t   No.  2 , 8 9 0 , 8 3 6 ,   in  an  a t t e m p t   to  overcome  t h e  

men t ioned   d i f f i c u l t i e s ,   u t i l i z e   a  rod  to  e j e c t   r e s i d u a l  

m a t e r i a l   be tween  s p r a y i n g   o p e r a t i o n s .   In  these   d e v i c e s ,  



the  rod  p u r p o r t s   to  purge  the  m i x i n g - c h a m b e r   and  t h e  

o u t l e t   n o z z l e   on  a  s i n g l e   s t r o k e   each  t ime  the  gun  i s  

shut   o f f .   However,  such  rods  were  d e s i g n e d   to  s c r a p e  

the  w a l l s   of  the  chamber ,   were  u t i l i z e d   as  the  v a l v i n g  

mechanism  to  o p e n . a n d   c l o s e   the  component   i n f e e d   o r i f i c e s  

and,  for   t h i s   r e a s o n ,   could  be  u t i l i z e d   for  only  one 

p u r g i n g   s t r o k e   for   each  d i s p e n s i n g   o p e r a t i o n .   I n  

p r a c t i c e ,   i t   was  found  t h a t   on  the  r e t u r n   s t r o k e   the  r o d  

tended   to  p u l l   back  some of   the  r e s i d u e .   If  the  gun  was 

then  l e f t   unused  for   a  p e r i o d   of  t ime,   the  r e s i d u e  

ha rdened   and  bonded  c a u s i n g   the  gun  to  jam.  For  t h i s  

r e a s o n ,   such  guns  a l so   u t i l i z e d   a  s o l v e n t   f l u s h ,   g i v i n g  

r i s e   to  the  same  p rob lems   m e n t i o n e d   h e r e t o f o r e   r e l a t i v e  

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

Ob jec t   of  the  I n v e n t i o n  

The  p r i m a r y   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  t o  

p r o v i d e   an  improved  p l u r a l   component   a i r   a t o m i z a t i o n   s p r a y  

gun,  c o n s t r u c t e d   to  m a i n t a i n   the  components   s e p a r a t e   f rom 

one  a n o t h e r   whi le   w i t h i n   the  gun  and  to  mix  the  componen t s  

only  a f t e r   they  have  been  d i s p e n s e d   to  e x t e r i o r   of  t h e  

gun .  

B r i e f   D e s c r i p t i o n   of  the  D r a w i n g s  

Fig.   1  is  a  s ide   e l e v a t i o n   view  of  a  p l u r a l   componen t  

spray  gun  embodying  the  t e a c h i n g s   of  the  p r e s e n t   i n v e n t i o n ,  

and  

Fig.   2  is  a  f r a g m e n t a r y   l o n g i t u d i n a l   s e c t i o n   cf  t h e  

fo rward   end  of  the  spray   gun  shown  in  Fig .   1,  i l l u s t r a t i n g  

the  novel   s t r u c t u r e   of  the  gun  for   m a i n t a i n i n g   t h e  

components   s e p a r a t e   t h e r e i n .  



Summary  of  the  I n v e n t i o n  

In  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n t i o n ,   a  p l u r a l  

component  sp ray   gun  c o m p r i s e s   a  gun  body  having   a  p a s s a g e  

t h e r e i n   open ing   upon  a  fo rward   end  of  sa id   body  and  a 

valve   s e a t   in  s a id   p a s s a g e ,   and  a  n e e d l e   va lve   r e c i p r o c a b l e  

i n   sa id   p a s s a g e   be tween   a  f o rward   p o s i t i o n   a g a i n s t   and  a 

r e a rward   p o s i t i o n   away  from  sa id   va lve   s e a t ,   sa id   n e e d l e  

va lve   hav ing   a  p a s s a g e   l o n g i t u d i n a l l y   t h e r e i n   opening  upon  

seid  fo rward   end  of  sa id   body.  Also  i n c l u d e d   are  means 

for  moving  s a id   n e e d l e   v a l v e   be tween   s a id   forward   and  

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

component  i n t o   s a i d   body  p a s s a g e   and  around  s a id   n e e d l e  

va lve ;   and  means,   r e s p o n s i v e   upon  sa id   n e e d l e   valve  b e i n g  

'in  sa id   r e a r w a r d   p o s i t i o n ,   for   i n t r o d u c i n g   a  s e c o n d  

component  i n t o   s a i d   n e e d l e   va lve   p a s s a g e .   In  t h i s   m a n n e r ,  

the  components   are  m a i n t a i n e d   s e p a r a t e   in  s a id   spray  g u n ,  

when  s a i d  n e e d l e   v a l v e   is  in  s a id   f o rward   p o s i t i o n  

n e i t h e r   component   is  d i s p e n s e d   from  s a i d   forward   end  o f  

sa id   gun  body  and  when  sa id   n e e d l e   va lve   is  in  said  r e a r w a r d  

p o s i t i o n   both   components   are  d i s p e n s e d ,   the  f i r s t   t h r o u g h  

sa id   body  p a s s a g e   and  around  s a id   need l e   va lve   and  t h e  

second  t h r o u g h  s a i d   n e e d l e   va lve   p a s s a g e .  

Because  the  components   are   m a i n t a i n e d   s e p a r a t e   w i t h i n  

the  spray  gun  body,  when  the  same  are  r e a c t i v e   t h e r e   i s  

no  danger   of  the  components   i n t e r m i x i n g   and  h a r d e n i n g  

w i t h i n   the  gun,  and  f l u s h i n g   or  p u r g i n g   of  the  gun  i s  

not  r e q u i r e d   when  s p r a y i n g   is  s t o p p e d .  

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

f e a t u r e s   of  the  i n v e n t i o n   w i l l   become  a p p a r e n t   upon  a 

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

taken  in  c o n j u n c t i o n   with  the  accompany ing   d r a w i n g s .  



D e t a i l e d   D e s c r i p t i o n  

R e f e r r i n g   to  Fig .   1,  t h e r e   is  shown  a  p a i n t   s p r a y  

gun  a s s e m b l y ,   i n d i c a t e d   g e n e r a l l y   at  20,  i n c l u d i n g   a 

spray  gun  22  hav ing   a  hand le   24  c o n n e c t e d   at  a  lower  end 

t h e r e o f   wi th   a  s o u r c e   of  compressed   a i r   (not  s h o w n )  

th rough   a  f i t t i n g ' 2 6   and  an  a i r   supp ly   l i n e   28.  The  gun 

i n c l u d e s   an  a i r   n o z z l e   30  a n d  f l u i d   n o z z l e  m e a n s   3 2  

c e n t r a l l y   l o c a t e d   in  t h e ' a i r   n o z z l e ,   t h r o u g h   which  f i r s t  

and  second  c o m p o n e n t s ,  p r o v i d e d   to  the  gun  from  s u p p l i e s  

t h e r e o f   (not  shown)  t h r o u g h   r e s p e c t i v e   component   s u p p l y  

l i n e s   34  and  36,  are   d i s p e n s e d   from  the  f l u i d   nozz le   f o r  

be ing   a t o m i z e d   i n t o   a  sp ray   and  formed  i n to   a  f a n - s h a p e d  

p a t t e r n   by  j e t s   of  a i r   e m i t t e d   from  the  a i r   n o z z l e .   To 

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

va lve   means  38  movable   be tween   open  and  c l o s e d   p o s i t i o n s  

to  c o n t r o l   a  flow  of  p r e s s u r i z e d   a i r   t h rough   the  gun,  a 

f l u i d   v a l v e   stem  40  movable  be tween  open  and  c l o s e d  

p o s i t i o n s   to  c o n t r o l   a  flow  of  components   th rough   t h e  

f l u i d   n o z z l e   and  a  m a n u a l l y   m a n i p u l a t a b l e   t r i g g e r   42 

o p e r a b l y   c o n n e c t e d   wi th   the  va lve   means  38  and  stem  40. 

The  t r i g g e r   is  p i v o t a l l y   mounted  at  an  upper  end  by  a 

p i v o t   pin  44  and  is  m a n u a l l y   movable  between  a  gun  o f f  

p o s i t i o n   away  from  the  h a n d l e   w h e r e a t   the  a i r   valve  means 

and  f l u i d   v a l v e   are  c l o s e d ,   to  a  gun  on  p o s i t i o n   t o w a r d  

the  hand le   w h e r e a t   the  a i r   va lve   means  and  f l u i d   v a l v e  

are  open  and  a  sp ray   of  m a t e r i a l   is  e m i t t e d   from  the  gun .  

An  a i r   c o n t r o l   knob  46  is  a d j u s t a b l e   to  c o n t r o l   t h e  

amount  of  a t o m i z i n g   a i r   when  the  gun  is  on  and  a  f l u i d  

c o n t r o l   knob  48  is  a d j u s t a b l e   to  c o n t r o l   the  r a t e   o f  

d i s p e n s i n g   of  m a t e r i a l .  



The  spray   gun  assembly   as  thus  f a r - d e s c r i b e d   i s  

known  in  the  a r t   and,  if   c o n v e n t i o n a l ,   would  mix  t h e  

components   w i t h i n   a  chamber  in  the  gun  p r i o r   t o  

d i s p e n s i n g   the  same.  C o n s e q u e n t l y ,   the  gun  would  have  

to  be  purged  of  m a t e r i a l   each  and  every   time  use  w e r e  

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

w i t h i n   the  gun.  This  would  d i s a d v a n t a g e o u s l y   c r e a t e   n o t  

only  a  need  for  a  supp ly   of  s o l v e n t   to  purge   the  gun ,  

but  a l so   for   an  a d d i t i o n a l   f l u s h   pump  and  a  s o l v e n t   l i n e  

runn ing   to  the  gun.  In  a d d i t i o n ,   i t   o f t e n   happens   t h a t  

an  o p e r a t o r   is  not   in  a  p o s i t i o n   where  s o l v e n t   may 

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

when  he  is  work ing   d i r e c t l y   over  m a t e r i a l   t h a t   has  a l r e a d y  

been  s p r a y e d .  

In  i m p r o v i n g   upon  c o n v e n t i o n a l   p l u r a l   c o m p o n e n t  

spray  guns,  the  p a r t i c u l a r   s t r u c t u r e   of  the   gun  of  t h e  

i n v e n t i o n   e n a b l e s   two  components   to  be  m a i n t a i n e d   s e p a r a t e  

w i t h i n   and  mixed  only   e x t e r n a l l y   of  the   gun.  This  i s  

a c c o m p l i s h e d   by  p r o v i d i n g   a  p o r t e d   and  ho l low  need le   v a l v e  

in  the  gun,  i n t r o d u c i n g   one  of  the  componen t s   i n to   t h e  

gun and  around  the  n e e d l e   and  the  o t h e r   component   i n t o  

the  gun  and  t h r o u g h   the  po r t   to  the  i n t e r i o r   of  t h e  

n e e d l e .   When  the  gun  is  o f f ,   the  f o rward   end  of  t h e  

need le   s e a t s   a g a i n s t   the  f l u i d  n o z z l e   means  to  p r e v e n t  

s p r a y i n g   of  the  one  component  and  the  p o r t   in  the  n e e d l e  

is  s e a l e d   o f f   from  the  supply   of  t h e  o t h e r   c o m p o n e n t .  

To  spray  the  componen t s ,   the  gun  is  t r i g g e r e d   to  r e t r a c t  

the  need l e   and  move  the  forward   end  of  the  n e e d l e   f rom 

i t s   s ea t   wi th   the  f l u i d   n o z z l e  m e a n s   and  to  p o s i t i o n   t h e  

por t   in  c o m m u n i c a t i o n   wi th   the  supply   of  the  o t h e r  

c o m p o n e n t , . w h e r e b y   both  components   are  e m i t t e d   from  t h e  

gun  for  mixing,   the  one  th rough   the  space   between  t h e  



need le   and  n o z z l e   and  the  o t h e r   t h r o u g h  a n   open ing   a t  

the  fo rward   end  of  the  n e e d l e .   C o n s e q u e n t l y ,   the  c o m p o n e n t s .  

are  mixed  only  a f t e r   they  have  been  d i s p e n s e d   to  e x t e r i o r  

of  the  gun,  so  t h a t   c l e a n i n g   of  the  gun  is  not   r e q u i r e d  

when  s p r a y i n g   is  s t o p p e d .   P o s i t i v e   d i s p l a c e m e n t   pumps 

may  be  used  to  p r o v i d e   exac t   r a t i o s   of  t h e  c o m p o n e n t s  

under  p r e s s u r e   to  the  gun,  and  the  a i r   j e t s   e m i t t e d   by  

the  a i r   n o z z l e   a t o m i z e   the  components   i n t o   a  spray   and  

form  the  same  i n t o   a  f a n - s h a p e d   p a t t e r n .  

R e f e r r i n g '  t o   F ig .   2,  which  shows  the  nove l   s t r u c t u r a l  

f e a t u r e s   of  the   sp ray   gun  of  the  i n v e n t i o n ,   the  a i r   n o z z l e  

30  is  mounted  on  a  fo rward   body  p o r t i o n   50  of  the  s p r a y  

gun  22  by  a  n o z z l e   r e t a i n i n g   r i ng   52.  The  body  p o r t i o n   h a s  

,an  a i r   p a s s a g e   54  which  r e c e i v e s   a i r   under   p r e s s u r e   upon 

opening  of  the  a i r   v a l v e   means  38,  and  an  a i r   va lve   s t e m .  

56  ex t ends   t h r o u g h   the  p a s s a g e   and  a g a i n s t   a  s e a t   58  at  a  

forward   end  t h e r e o f .   The  a i r   va lve   stem  is  c o n n e c t e d  

with  the  t r i g g e r   42  fo r   be ing   r e t r a c t e d   when  the  gun  i s  

tu rned   on,  wi th   the  amount  of  r e t r a c t i o n   be ing   d e t e r m i n e d  

by  the  s e t t i n g   of  the  a i r   c o n t r o l   knob  46,  and  when 

r e t r a c t e d   e s t a b l i s h e s   commun ica t i on   be tween   the  p a s s a g e  

54-and  a  p a s s a g e   60  l e a d i n g   both  to  p a t t e r n   forming  a i r  

o u t l e t   o r i f i c e s   62  in  opposed  ears   or  wings  of  the  a i r  

nozz le   30  and  to  an  a n n u l a r   a t o m i z i n g   a i r   o r i f i c e   64  a r o u n d  

the  f l u i d   n o z z l e   means.   Thus,  t r i g g e r i n g   the  gun  c a u s e s  

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

a  spray  and  fo rming   the  spray  i n t o   a  f a n - s h a p e d   p a t t e r n .  

To  m a i n t a i n   the  components   s e p a r a t e   w i t h i n   the  gun 

and  c o n t r o l   d i s p e n s i n g   of  the  same  for  mixing  e x t e r i o r l y  

of  the  gun,  in  a c c o r d a n c e   with  the  i n v e n t i o n   the  f l u i d  

nozz le   means  32  i n c l u d e s   a  hol low  and  p o r t e d   need le   v a l v e  

66  in  the  fo rward   body  p o r t i o n   50.  A  p a s s a g e   68  e x t e n d s  

l o n g i t u d i n a l l y   t h r o u g h   the  n e e d l e   from  a  fo rward   open  end 



t h e r e o f   to  a  r e a r w a r d   c l o s e d   end,  and  one  or  more  c i r c u m -  

f e r e n t i a l l y   spaced  p o r t s   70  are  formed  t h rough   the  n e e d l e  

in  communica t ion   wi th   the  p a s s a g e .   The  n e e d l e   v a l v e  

ex tends   t h r o u g h   and  is  r e c i p r o c a b l e   w i t h i n   a  g e n e r a l l y  

c y l i n d r i c a l   f l u i d . n o z z l e   body  72  of  the  f l u i d   n o z z l e  

means,  and  is  p r o v i d e d  w i t h   a  t a p e r   74  at  i t s   f o r w a r d  

end  for  movement  a g a i n s t   a  va lve   s ea t   76  i n t e r i o r   of  t h e  

body  72.  The  r e a r w a r d   end  o f  t h e   n e e d l e   c o n n e c t s   w i t h  

the  va lve   stem  40,  such  t h a t   o p e r a t i o n   of  the  t r i g g e r   t o  

t u r n   on  the  gun  r e t r a c t s   the  n e e d l e   from  the  s e a t .  

To  i n t r o d u c e  t h e   components   i n to   the  gun  for  b e i n g  

d i s p e n s e d ,   the  supp ly   l i n e   34  communica tes   with  an  i n l e t  

78  to  the  gun  and  the   supply   l i n e   36 -wi th   an  i n l e t   80 .  

For  c o n v e n i e n c e   of  r e f e r e n c e ,   the  component   i n t r o d u c e d  

at  the  i n l e t   78  s h a l l   be  c a l l e d   the  "A"  component   and  t h a t  

at  the  i n l e t   80  the  "B"  component .   When  the  gun  is  u s e d  

to  d i s p e n s e   p o l y u r e t h a n e   foam,  the  "A"  component   could ,   by  

way  of  example ,   be  i s o c y a n a t e   and  the  "B"  component   p o l y o l ,  

a l t h o u g h   i t   is  u n d e r s t o o d   t h a t   the  gun  c o u l d  j u s t   a s  

r e a d i l y  b e   used  to  d i s p e n s e   p l u r a l   component   p a i n t   o r  

o t h e r   p l u r a l   component   m a t e r i a l s .  

The  i n l e t   78  communica t e s   wi th   a  chamber  82  d e f i n e d  

between  the  n o z z l e   body  72  and  the  fo rward   gun  body  50 ,  

and  a  p l u r a l i t y   of  c i r c u m f e r e n t i a l l y   spaced  p a s s a g e s   84 

t h r o u g h   the  n o z z l e   body  communicate   be tween   the  chamber  

and  the  n e e d l e   66.  C o n s e q u e n t l y ,   component   "A"  i n t r o d u c e d  

at  the  i n l e t   f lows  i n t o   the  chamber  and  t h r o u g h   t h e  

p a s s a g e s   i n to   a  g e n e r a l l y   c y l i n d r i c a l   space  86  b e t w e e n  

the  inner   s u r f a c e   of  the  n o z z l e   body  and  the  o u t e r   s u r f a c e  

of  the  n e e d l e ,   and  an  a n n u l a r   sea l   or  g land  88  at  t h e  

r e a r w a r d   end  of  the  chamber ,   a long  with  a  sea l   90  d e f i n e d  

by  mating  s h o u l d e r s   of  the  nozz le   body  and  the  gun  body 



at  a  fo rward   end  of  the  chamber,   sea l   the  s i d e s   of  t h e  

chamber.   The  component   is  s u p p l i e d   to  the  gun  u n d e r  

p r e s s u r e ,   and  when  the  gun  i s  o f f   and  the  n e e d l e   s e a t e d  

a g a i n s t   the  va lve   s e a t   76,  the   component  is  c o n f i n e d   : 

w i t h i n   the  space   86.  However,  when  the  gun  is  t r i g g e r e d  

on,  the  n e e d l e   is  r e t r a c t e d   from  the  va lve   s e a t   and  t h e  

component  is  d i s p e n s e d   from  the  n o z z l e  m e a n s   t h rough   an  

a n n u l a r   o r i f i c e   91  d e f i n e d   be tween  the  n e e d l e   and  t h e  

n o z z l e  b o d y .  

To  p r o v i d e   for   s p r a y i n g   of  the  component   "B",  t h e  

i n l e t   80  communica t e s   wi th   a  chamber  92  be tween   a  

c y l i n d r i c a l   s l e e v e   94  and  the  gun  body  50.  The  s l e e v e  

is  p o s i t i o n e d   around  the  n e e d l e   66  and  s e a l e d   at  i t s  

s i de   ends  by  a  p a i r   of  a n n u l a r   s e a l s   or  g l a n d s   96,  and  

the  n e e d l e   is  r e c i p r o c a b l e   w i t h i n   the  s l e e v e   and  s e a l s .  

A  p l u r a l i t y   of  p a s s a g e s   98  are  formed  t h r o u g h   the  s l e e v e  

between  the  chamber  92  and  an  inner   a n n u l a r   chamber  100 

d e f i n e d   be tween  the  s l e e v e   and  the  n e e d l e ,   and  the  p o r t s  

70  are  l o c a t e d   on  the  n e e d l e   so  t h a t ,   when  the  gun  i s  

off   and  the  n e e d l e   is  in  i t s   fo rward   p o s i t i o n ,   t h e  

p o r t s   are  a g a i n s t   and  c l o s e d   by  the  f o rward   s e a l   9 6 ,  

the  s ea l   p r e c l u d i n g   any  c o m m u n i c a t i o n   between  the  p o r t s  

and  the  chamber  1 0 0 .  

Upon  i n t r o d u c t i o n   of  t h e ' c o m p o n e n t   "B"  t h r o u g h  

the  i n l e t   80,  the  component   e n t e r s   the  chamber  92  and 

flows  t h rough   the  p a s s a g e s   98  i n to   the  i nne r   chamber  100 

about   the  n e e d l e   66,  the  s e a l s   96  p r e c l u d i n g   a  l a t e r a l  

flow  of  the  component   from  the  s ide   ends  of  the  c h a m b e r s .  

When  the  gun  is  o f f   and  the  need l e   in  i t s   f o r w a r d  

p o s i t i o n ,   the  component   is  c o n f i n e d   w i t h i n   the  c h a m b e r s .  

However,  when  the  gun  is  t r i g g e r e d   on  and  the  n e e d l e  

r e t r a c t e d ,   the  p o r t s   70  are  moved  r e a r w a r d l y   away  f rom 



the  s e a l i n g   s u r f a c e   of  the  fo rward   s e a l  9 6   and  i n t o  

communica t ion   with  the  a n n u l a r   chamber  100,  w h e r e u p o n  

the  component  f lows  t h r o u g h   the  p o r t s   and  i n to   and  

th rough   the  n e e d l e   p a s s a g e   68  for   being  d i s p e n s e d   f r o m  

the  gun  t h r o u g h   a .  fo rward   open  end  or  o r i f i c e   1 0 2  o f  

the  n e e d l e   p a s s a g e .   At  t h e  s a m e   t ime,   upon  r e t r a c t i o n  

of  the  n e e d l e   a  pa th   is  e s t a b l i s h e d   for  a  flow  of  t h e  

component   "A"  to  the  fo rward   end  of  the  gun  for  b e i n g  

d i s p e n s e d   t h rough   the  o r i f i c e   9 l , w h i c h   is  then  in  communi-  

c a t i o n   wi th   the  space  86.  Thus,  the  p a r t i c u l a r   s t r u c t u r e  

of  the  gun  p r e c l u d e s   any  mixing  of  the  "A"  and  "B" 

components   w i t h i n   the  gun,  wi th   mixing  o c c u r r i n g   o n l y  

a f t e r   the  components   are   d i s p e n s e d   from  the  gun  and  

a tomized   i n to   a  spray  by  the  a t o m i z i n g   a i r .  

As  is  a p p a r e n t ,   when  the  gun  is  t u r n e d   on  t h e .  

component   "A"  is  d i s p e n s e d   i m m e d i a t e l y   upon  r e t r a c t i o n  

of  the  t a p e r e d   end  74  of  the  n e e d l e   66  from  the  v a l v e  

s e a t   76.  However,  b e f o r e   the  component  "B"  m a y  b e  

d i s p e n s e d , a t   l e a s t   a  p o r t i o n   of  the  p o r t s   70  mus t   be  

drawn  p a s t   the  fo rward   s ea l   96  and  i n to   the  chamber  100 .  

Thus,  the  time  at  which  the  "B"  component  beg ins   to  b e  

d i s p e n s e d   with  r e s p e c t   to  the  time  at  which  d i s p e n s i n g  

of  the  "A"  component  commences  may  be  d e t e r m i n e d   by 

c o n t r o l l i n g   the  l o n g i t u d i n a l   p o s i t i o n   of  the  p o r t s   70 

a long   the  n e e d l e _ 6 6   a n d / o r   the  wid th   of  the  forward   s e a l  

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

p o r t s .   The  p o r t s   70.may  be  exposed   to  the  chamber  100 

s u b s t a n t i a l l y   i m m e d i a t e l y   upon  movement  of  the  n e e d l e  

from  the  va lve   s e a t   76,  whereby  "A"  and  "B"  c o m p o n e n t s  

w i l l   be  s p r a y e d   s i m u l t a n e o u s l y .   On  the  o t h e r   h a n d , t h e   p o r t s  

may  be  exposed  to  the  chamber  only  a f t e r   the  need l e   h a s  

been  moved  from  the  s e a t ,   whereby  s p r a y i n g   of  the  "A" 

component   w i l l   commence  b e f o r e   and  end  a f t e r   s p r a y i n g  



of  the  "B"  component .   The  l a t t e r   a r r a n g e m e n t   would  b e  

p r e f e r a b l e ,   for  example ,   i f   some  d r i p p i n g   of  t h e  

components   occur s   at  the  o u t l e t   from  the  gun  when  t h e  

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

tu rn   off   only  t he  "A"   component   would  flow,  t h e r e b y -  

c l e a n s i n g  t h e   fo rward   end  of  the  gun  of  any  m ix tu re   o f  

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

on  the  g u n .  

The  i n v e n t i o n   thus  p r o v i d e s   an  improved  p l u r a l  

component   sp ray   gun  a s s e m b l y ,   w h e r e i n   the  c o m p o n e n t s  

are   never   i n t e r m i x e d   i n t e r n a l l y   of  the  gun,  but  o n l y  

e x t e r n a l l y ,   so  t h a t   no  h a r d e n i n g   or  s e t t i n g   of  t h e  

componen t s   occu r s   in  the  gun  and  f l u s h i n g   of  the  g u n  i s  

not  r e q u i r e d   when  s p r a y i n g   is  s t o p p e d .   C o n s e q u e n t l y ,   i n  

use  of  the  gun  t h e r e   is  no  need  for   a  supply   of  s o l v e n t  

for   the  gun  or  for   an  a d d i t i o n a l  f l u s h   pump  and  s o l v e n t  

l i n e   r u n n i n g   to  the  g u n .  

While  one  e m b o d i m e n t  o f   the  i n v e n t i o n   has  b e e n  

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

embodiments   t h e r e o f   may  be  d e v i s e d   by  one  s k i l l e d   in  t h e  

a r t  w i t h o u t   d e p a r t i n g   from  the  s p i r i t   and  scope  o f  

the  i n v e n t i o n ,   as  d e f i n e d   in  the  appended  c l a i m s .  



1.  A  p l u r a l   component  spray  gun,  c o m p r i s i n g   a 

gun  body  having  a  pas sage   opening   upon  a  forward   end  

of  s a id   body  and  a  va lve   s ea t   in  s a id   p a s s a g e ;   a  

need le   va lve   e x t e n d i n g   through  and  r e c i p r o c a b l e   i n  

sa id   body  pas sage   between  a  fo rward   p o s i t i o n   a g a i n s t  

and  a  r e a r w a r d   p o s i t i o n   away  from  s a id   valve  s e a t ,  

sa id   n e e d l e   va lve   having   a  l o n g i t u d i n a l l y   e x t e n d i n g  

passage   t h e r e i n   opening   upon  sa id   fo rward   end  of  s a i d  

body;  means  for   moving  sa id   need le   va lve   between  s a i d  

fo rward   and  r e a r w a r d   p o s i t i o n s ;   means  for  i n t r o d u c i n g  

a  f i r s t   f l u i d i c   component  i n to   s a i d   body  pa s sage   a n d  

around  s a id   need le   va lve   r e a r w a r d l y   of  sa id   va lve   s e a t ;  

and  m e a n s , . r e s p o n s i v e   upon  sa id   n e e d l e   va lve   being  i n  

s a id   r e a r w a r d   p o s i t i o n ,   for  i n t r o d u c i n g   a  s e c o n d  

f l u i d i c   component  in to   s a id   need l e   va lve   p a s s a g e ,  

whereby  the  components   are  m a i n t a i n e d   s e p a r a t e   in  s a i d  

spray  gun,  n e i t h e r   component  is  d i s p e n s e d   from  s a i d  

fo rward   end  of  s a id   gun  body  when  s a i d   need le   v a l v e  

is  in  s a i d   fo rward   p o s i t i o n ,   and  both  components   a r e  

d i s p e n s e d   from  sa id   forward   end  of  s a i d   gun  body  when 

sa id   n e e d l e   va lve   is  in  s a id   r e a r w a r d   p o s i t i o n ,   t h e  

f i r s t   t h rough   s a id   body  passage   and  around  s a id   n e e d l e  

valve   and  the  second  t h rough   sa id   n e e d l e   va lve   p a s s a g e .  

2.  A  p l u r a l   component  spray  gun  as  in  c la im  1,  

i n c l u d i n g   a i r   a t o m i z i n g   means  at  s a i d   forward   end  o f  

sa id   gun  body  for  mixing  the  d i s p e n s e d   components  i n  

a  s p r a y .  



3.  A  p l u r a l   component  sp ray   gun  as  in  c la im  1 ,  

where in   s a i d   means  for   i n t r o d u c i n g   the  second  component  

in to   s a i d   n e e d l e   va lve   pas sage   c o m p r i s e s   a  p o r t  

th rough   s a i d   need l e   va lve   commun ica t i ng   with  s a i d  

pas sage   t h e r e i n ;   sea l   means  in  s a i d   gun  body  f o r  

c l o s i n g   s a i d   p o r t   when  s a id   n e e d l e   v a l v e - i s   in  s a i d  

forward   p o s i t i o n ,   s a id   p o r t . b e i n g   moved  away  from  s a i d  

sea l   means  when  sa id   need le   va lve   is  moved  to  s a i d  

r e a r w a r d   p o s i t i o n ;   and  means  for   i n t r o d u c i n g   t h e  

second  component   th rough   s a id   p o r t   and  i n to   s a i d  

need le   v a l v e   pas sage   when  s a id   p o r t   is  moved  away 

from  s a i d   s e a l   m e a n s .  

4.  A  p l u r a l   component  sp ray   gun  as  in  c la im  1 ,  

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

g e n e r a l l y   c y l i n d r i c a l   nozz l e   body  in  s a i d   gun  body  

pas sage   toward   sa id   fo rward   end  t h e r e o f ,   whe re in   s a i d  

nozz l e   p a s s a g e   ex tends   l o n g i t u d i n a l l y   t h r o u g h   ' s a i d  

n o z z l e   body  and  sa id   va lve   s e a t   is  formed  t h e r e i n   t o w a r d  

a  fo rward   end  t h e r e o f ,   s a id   n e e d l e   v a l v e   ex t ends   t h r o u g h  

sa id   n o z z l e   body  passage   and  has  a  t a p e r e d  p o r t i o n   t o w a r d  

i t s   f o rward   end  for  s e a t i n g   a g a i n s t   s a i d   va lve   s ea t ,   a n d  

sa id   means  for   i n t r o d u c i n g   the  f i r s t   component  c o m p r i s e s  

at  l e a s t   one  po r t   formed  t h rough   sa id   n o z z l e   body  i n  

communica t ion   with  s a i d   pas sage   t h e r e t h r o u g h ,   and  

means  for   i n t r o d u c i n g   the  f i r s t   component   t h r o u g h  

sa id   p o r t ,   i n to   sa id   nozz l e   p a s s a g e   and  around  s a i d  

need le   v a l v e .  

5.  A  p l u r a l   component  sp ray   gun  as  in  claim  4 ,  

where in   s a i d   need le   va lve   e x t e n d s   r e a r w a r d l y   of  s a i d  

nozz le   in  s a id   gun  body  p a s s a g e ,   and  s a i d   means  f o r  

i n t r o d u c i n g   the  second  component  c o m p r i s e s   a  chamber  



in  sa id   gun  body  r e a r w a r d l y   of  sa id   n o z z l e   in  communi- 

c a t i o n   with  sa id   need le   va lve ,   a  p o r t   t h rough   s a i d  

need le   va lve   in  communica t ion   with  s a i d   need le   v a l v e  

p a s s a g e ,   s a id   po r t   be ing   forward   of  s a id   chamber  and 

out  of  c o m m u n i c a t i o n - t h e r e w i t h   when  s a id   need le   v a l v e  

is  in  s a id   fo rward   p o s i t i o n  a n d   b e i n g  m o v e d   i n t o  

communica t ion   with  sa id   chamber  when  sa id   n e e d l e  

valve  is  moved  to  s a id   r e a r w a r d   p o s i t i o n ,   and  means  

for   i n t r o d u c i n g   the  second  component  i n to   s a i d  c h a m b e r .  

_6.  A  p l u r a l   component  spray  gun  as  in  c la im  4 ,  

where in   sa id   need l e   va lve   e x t e n d s   f o r w a r d l y   of  s a i d  

valve   s e a t   and  sa id   forward   open ings   to  s a id   n o z z l e  

and  n e e d l e   va lve   p a s s a g e s   are  s u b s t a n t i a l l y   a l i g n e d  

when  sa id   n e e d l e   va lve   is  in  s a id   fo rward   p o s i t i o n .  
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