
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  0   publication  number:  0  0 4 0   0 6 8  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  81302056.7  ©  Int.  CI.3:  B  05  B  1/32 

^   B  05  C  11/10,  B  65  B  51 /02  
(22)  Date  of  filing:  08.05.81 

©  Priority:  09.05.80  US  148577 

©  Date  of  publication  of  application: 
18.11.81  Bulletin  81/46 

©  Designated  Contracting  States: 
DE  FR  GB 

©Applicant:  NORDSON  CORPORATION 
Jackson  Street 
Amherst  Ohio  44001  (US) 

©  Inventor:  Boone,  Jacob  Jay 
1460  Hollyview  Drive 
Vermilion,  Ohio  44089{US) 

©  Representative:  Allen,  Oliver  John  Richard  et  al, 
Lloyd  Wise,  Tregear  &  Co.  Norman  House  105-109 
Strand 
London,  WC2R  OAE(GB) 

©  Liquid  dispensing  device. 
A  liquid  dispensing  device  in  which  there  is  a  movable 

needle  valve  (14)  operable  to  open  and  close  a  valve  seat 
located  within  the  nozzle  of the  dispensing  device.  The  needle 
valve  (14)  is  guided  by  a  guide  bushing  (90)  contained  within 
the  nozzle  bore.  A  very  small  radiused  semi-spherical  end 
surface  on  the  nozzle  has  been  found  to  eliminate  stringing  of 
viscous  liquid  materials  dispensed  from  the  nozzle,  particu- 
larly  when  the  end  surface  is  combined  with  a  needle  valve 
which  is  maintained  concentric  with  the  nozzle  orifice  by  the 
guide  bushing  contained  within  the  nozzle  bore. 



T h i s   i n v e n t i o n   r e l a t e s   t o   l i q u i d   d i s p e n s i n g  

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

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

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

T h e r e   a r e   many  a p p l i c a t i o n s   f o r   d i s p e n s e r s  

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

o f f   t h e   f l o w   of  l i q u i d   f rom  t h e   n o z z l e   of   t h e   d e v i c e  

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

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

To  t h a t   end  t h e r e   has   been   a  l o n g   s t a n d i n g   need   f o r   a  

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

of  l i q u i d   f rom  t h e   n o z z l e   when  t h e   v a l v e   of  t h e   n o z z l e  

i s   c l o s e d .  

In  a  d i s p e n s e r   in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n  

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

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

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

s u r f a c e   of  t h e   n o z z l e .  

The  r a d i u s   of  t h e   s e m i - s p h e r i c a l   end  may  f o r  

e x a m p l e   be  b e t w e e n   0 . 0 5   i n c h e s   and  0 . 1 0   i n c h e s .   F u r t h e r  

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

w h o l l y   i n s i d e   t h e   n o z z l e   w i t h   t h e   v a l v e   t i p   l o c a t e d   a t   t h e  

n o a l e   t i p   so  t h a t   on  c l o s u r e   of  t h e   v a l v e   t h e r e   i s   n o  

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

can  d r i p .  



In  a  p r e f e r r e d - e m b o d i m e n t ,   t h e   n o z z l e   o r i f i c e  

i s   o n l y   . 0 2 0   i n c h  i n   d i a m e t e r   and  t h e   n o z z l e   t i p   i s  

s e m i - s p h e r i c a l   in   s h a p e   and  o n l y   .084   i n c h   in   r a d i u s .  

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

v a l v e   s e a t   l o c a t e d   i m m e d i a t e l y   a d j a c e n t   t h e   n o z z l e   o r i f i c e  

has   b e e n   f o u n d   to   r e s u l t   in   a  n o z z l e   w h i c h   m a t e r i a l l y  

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

t h e   n o z z l e   and  s u b s t r a t e   upon   w h i c h   t h e  m a t e r i a l   i s  

b e i n g   d e p o s i t e d .  

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

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

t h e   c o n s e q u e n t   r e d u c t i o n   of  d r i p p i n g   or  d r o o l i n g   o r  

s t r i n g i n g   f r o m   t h e   n o z z l e   may  be  a c h i e v e d   by  p r o v i d i n g  

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

in   t h e   n o z z l e   and  l o c a t e d   i m m e d i a t e l y   a d j a c e n t   t h e   n o z z l e  

v a l v e   s e a t .   To  t h a t   e n d ,   t h e   n o z z l e   may  i n c l u d e   a  g u i d e  

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

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

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

The  p r i m a r y   a d v a n t a g e   of  a  d i s p e n s e r   of  t h e  

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

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

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

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

I f   t h e   d e v i c e   i s   u s e d   to   d i s p e n s e   v e r y   v i s c o u s   s u b s t a n c e s  



s u c h   as  a d h e s i v e   or  s e a l i n g   c o m p o u n d s ,   t h i s   u n i q u e  

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

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

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

s u b s t a n c e   i s   d e p o s i t e d .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  o f  

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

w h i c h :  

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

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

i n v e n t i o n   of  t h i s   a p p l i c a t i o n .  

F i g u r e   2  i s   an  e n l a r g e d   c r o s s   s e c t i o n a l   v i e w   o f  

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

i l l u s t r a t e d   in   F i g u r e   1 .  

F i g u r e   3  i s   a  c r o s s   s e c t i o n a l   v i e w   t a k e n   o n  

l i n e   3-3  of  F i g u r e   2 .  

R e f e r r i n g   to   F i g u r e s   1  a n d   2,  a  d i s p e n s i n g  

gun  10  has   a  g e n e r a l l y   c y l i n d r i c a l   body   11,   an  end  c a p  

12,   and  a  n o z z l e   13.  The  end  cap  12,   body   11,  a n d .  

n o z z l e   13  a l l   have   a  l o n g i t u d i n a l   b o r e   e x t e n d i n g   t h e r e -  

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

n e e d l e   v a l v e   14  f o r   c o n t r o l l i n g   f l o w   of   l i q u i d   f rom  t h e  

o r i f i c e   16  of  t h e   n o z z l e   1 3 .  

The  v a l v e   body   11  has   a  s t e p p e d   a x i a l   b o r e   2 0 ,  

t h e   l a r g e r   d i a m e t e r   s e c t i o n   21  of   w h i c h   i s   l o c a t e d   a t   t h e  



f o r w a r d   end  of  t h e   b o d y .   T h i s   l a r g e r   d i a m e t e r   s e c t i o n  

21  i s   i n t e r s e c t e d   by  a  t r a n s v e r s e  p a s s a g e   22  t h r o u g h  

w h i c h   l i q u i d   i s   s u p p l i e d   to   t h e   gun .   A d d i t i o n a l l y ,  

a  v e n t   p o r t   23  i n t e r s e c t s   t h e   s m a l l e r   d i a m e t e r   s e c t i o n  

24  of  t h e   b o r e   20.   T h e r e   i s   a l s o   an  a i r   i n l e t   p a s s a g e  

25  w h i c h   c o n n e c t s   t h e   r e a r   end  o f  t h e   v a l v e   body  w i t h  

an  i n l e t   a i r   p o r t   2 6 .  

A  b u s h i n g   27  i s   l o c a t e d   w i t h i n   t h e   b o r e   2 0  

of  t h e   body   11.   T h i s   b u s h i n g   s u p p o r t s   s e a l   a s s e m b l i e s  

29  and   30  w i t h i n   a  b o r e   28  w h i c h   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   t h e   b u s h i n g .  

To  p r e v e n t   f l u i d   f l o w   a r o u n d  t h e   b u s h i n g   2 7 ,  

t h e r e   i s   an  a n n u l a r   g r o o v e   in   t h e   s u r f a c e   of  t h e   b u s h i n g  

w i t h i n   w h i c h   t h e r e   i s   an  O - r i n g   s e a l   31.   A d d i t i o n a l l y ,  

t h e r e   i s   an  O - r i n g   s e a l   32  c o n t a i n e d   w i t h i n   an  a n n u l a r  

c h a n n e l   f o r m e d   in   t h e  v a l v e   body   11.   T h e r e   i s   a  p i s t o n  

a s s e m b l y   35  m o u n t e d   upon   t h e   n e e d l e   v a l v e   14  f o r   c o n -  

t r o l l i n g   m o v e m e n t   of   t h e   n e e d l e   v a l v e   14.  T h i s   p i s t o n  

a s s e m b l y   c o m p r i s e s   a  n u t   36  t h r e a d e d   o n t o   a  t h r e a d e d  

s e c t i o n   37  of  t h e   n e e d l e   v a l v e   and  a  p i s t o n   r e t a i n e r  

r i n g   38  s e a l i n g l y   s e c u r e d   o n t o   t h e   p e r i p h e r y   of  t h e   n u t  

36.   T h i s   r e t a i n e r   r i n g   c a r r i e s   a  p a i r  o f  p i s t o n   r i n g s  

39,   40  b e t w e e n   w h i c h   t h e r e   i s   s a n d w i c h e d   a  r e s i l i e n t  

g a s k e t   41.  The  o u t e r   edge   of   t h i s   g a s k e t   41  c o n t a c t s  



t h e   i n t e r i o r   s u r f a c e   of  a  c y l i n d e r   42  f o r m e d   o n . t h e  

i n t e r i o r   of  t h e   end  cap   so  as  to   f o r m   a  p n e u m a t i c   s e a l  

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

t h e   c y l i n d e r   4 2 .  

The  end  cap   12  i s   b o l t e d   o n t o   t h e   u p p e r   end  o f  

t h e   body  11  by  b o l t s   ( n o t   s h o w n ) .   P r e f e r a b l y ,   a  

r e s i l i e n t   g a s k e t   s e a l   44  i s   l o c a t e d   b e t w e e n   t h e   c o n t a c t i n g  

s u r f a c e s   of  t h e   end  cap  and  t h e   b o d y .  

C o m m u n i c a t i n g   w i t h   t h e   c y l i n d e r   42  f o r m e d   i n  

t h e   end  cap  12,  t h e r e   i s   a  s t e p p e d   a x i a l   b o r e   45  w h i c h  

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

s e c t i o n   46  of  t h i s   s t e p p e d   b o r e   i s   t h r e a d e d   and  r e c e i v e s  

an  a d j u s t m e n t   s t u d   47.  A  l o c k   n u t   48  s e c u r e s   t h e   s t u d  

47  in  a  p o s i t i o n   of   a x i a l   a d j u s t m e n t .  

B e t w e e n   t h e   b o t t o m   s u r f a c e   of  t h e   s t u d   47  a n d  

t h e   t o p   of  t h e   p i s t o n   a s s e m b l y   35,   t h e r e   i s   a  c o m p r e s s i o n  

s p r i n g   50.  The  u p p e r   end  of  t h i s   c o m p r e s s i o n   s p r i n g   5 0  

c o n t a c t s   t h e   b o t t o m   s u r f a c e   of  t h e   s t u d   47  and  t h e   l o w e r  

end  of  t h e   s p r i n g   50  c o n t a c t s   t h e   t o p   s u r f a c e   of  a  

s p r i n g   r e t a i n e r   51.  T h i s   s p r i n g   r e t a i n e r   i s   s u p p o r t e d  

upon  t h e   t o p   s u r f a c e   of  t h e   p i s t o n   a s s e m b l y   nu t   36.  By 

a d j u s t i n g   t h e   a x i a l   p o s i t i o n   of  t h e   s t u d   47  w i t h i n   t h e  

b o r e   46,  t h e   c l o s i n g   f o r c e   f o r   r e t a i n i n g   t h e   n e e d l e   v a l v e  

c l o s e d   may  be  a d j u s t e d   or  v a r i e d .  



With  p a r t i c u l a r   r e f e r e n c e   t o   F i g u r e s   2  and  3 ,  

i t   w i l l   be  s e e n   t h a t   t h e   n o z z l e   13  c o n t a i n s   a  g e n e r a l l y  

c y l i n d r i c a l   a x i a l   b o r e   60  w h i c h   e x t e n d s  f o r w a r d l y   f r o m  

t h e   r e a r   of  t h e   n o z z l e   u n t i l   i t  i n t e r s e c t s   a  f r u s t o c o n -  

i c a l   v a l v e   s e a t   61  a t   t h e   f o r w a r d   end  o f  t h e   n o z z l e .  

T h i s   f r u s t o c o n i c a l   v a l v e   s e a t   61  in  t u r n   c o m m u n i c a t e s  

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

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

t h i s   o r i f i c e   i s   a p p r o x i m a t e l y   : 0 2 0   i n c h   in   d i a m e t e r   a n d  

t h e   v a l v e   s e a t   61  d e f i n e s   an  i n c l u d e d   a n g l e   of  3 4 ° .  

P r e s s   f i t   i n t o   t h e   b o r e   60  t h e r e   i s   a  g u i d e  

b u s h i n g   90.  T h i s   b u s h i n g   90  h a s   a  c e n t r a l   a x i a l   b o r e  

91  t h r o u g h   w h i c h   a  n e e d l e   v a l v e   14  p a s s e s .   A d d i t i o n a l l y ,  

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

or  g r o o v e s   92  in   i t s   p e r i p h e r a l   s u r f a c e   t h r o u g h   w h i c h  

l i q u i d   may  f l o w   f r o m   t h e   i n t e r i o r   of  t h e   gun  body   11  t o  

t h e   n o z z l e   o r i f i c e   16  as  i s   e x p l a i n e d   more   f u l l y  h e r e i n -  

a f t e r .  

At  i t s  f o r w a r d   end  t h e   n e e d l e   v a l v e   14  has   a  

c y l i n d r i c a l   s e c t i o n   65  s l i d e a b l y   r e c e i v e d   w i t h i n   t h e  

b o r e   91  of  t h e   g u i d e   b u s h i n g   90.  T h i s   s l i d i n g   f i t  

r e q u i r e s   t h a t   t h e   b o r e   91  be  s l i g h t l y   l a r g e r   t h a n   t h e  

c y l i n d r i c a l   s e c t i o n   65  of   t h e   n e e d l e ,   bu t   t h a t   t h e r e   b e  

no  more   t h a n   a p p r o x i m a t e l y   .002   i n c h   c l e a r a n c e   b e t w e e n  

t h e   b o r e   and  t h e   n e e d l e   v a l v e .   P r e f e r a b l y ,   t h e  



c l e a r a n c e   i s   a p p r o x i m a t e l y   .001   i n c h .  

At  i t s   f o r w a r d   end  t h e   n e e d l e   v a l v e   14  t e r -  

m i n a t e s   in   a  f r u s t o c o n i c a l   s h a p e d   v a l v e   s e c t i o n   66 

e n g a g e a b l e   w i t h   t h e   f r u s t o c o n i c a l   s h a p e d   v a l v e   s e a t   61  

in  t h e   n o z z l e   13.  The  f r u s t o c o n i c a l   s h a p e d   e n d  

s e c t i o n   66  of   t h e   n e e d l e   v a l v e   d e f i n e s   an  i n c l u d e d  

a n g l e   @   of  a p p r o x i m a t e l y   30°  w h i l e   t h e   v a l v e   s e a t   61  

d e f i n e s   an  i n c l u d e d   a n g l e   B  of  a p p r o x i m a t e l y   3 4 ° .   T h e  

e x t e r i o r   s u r f a c e   67  of  t h e   n o z z l e   t i p   i s   a l s o   t a p e r e d  

a t   a p p r o x i m a t e l y   3 4 ° .   C o n s e q u e n t l y ,   t h e r e   i s   s o m e  

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

of  t h e   n e e d l e   v a l v e   65  and  t h e   v a l v e   s e a t   61  a t   t h e  

r e a r w a r d   end  of  t h e   v a l v e   s e a t .  

The  n o z z l e   t i p   i s   s e m i - s p h e r i c a l   and  has   a  v e r y  

s m a l l   r a d i u s   of  0 , 0 8 4   i n c h e s .   The  n o z z l e   13  has   a  

c y l i n d r i c a l   hub  s e c t i o n   70  w h i c h   i s   t i g h t l y   f i t t e d   w i t h i n  

t h e   l a r g e   d i a m e t e r   s e c t i o n   21  of  c y l i n d r i c a l   b o r e   2 0  

i n  t h e   body   11.  F o r w a r d l y   of  t h e   hub  s e c t i o n   70,  t h e r e  

i s   a  f l a n g e   71  w h i c h   i s   b o l t e d   to   t h e   f o r w a r d   end  of  t h e  

body   11  by  c o n v e n t i o n a l   t h r e a d e d   c o n n e c t o r s   73.  P r e f e r -  

a b l y , t h e r e   i s   an  0 - r i n g   s e a l   74  c o n t a i n e d   w i t h i n   a  

c h a n n e l   75  f o r m e d   in   t h e   f o r w a r d   end  of  t h e   d i s p e n s e r  

body   11.  T h i s   s e a l   74  p r e v e n t s   any  l e a k a g e   of  l i q u i d  

b e t w e e n   t h e   n o z z l e   13  and  t h e   body   l l .  



To  p r e v e n t   any   m o v e m e n t   of  t h e   b u s h i n g   27  

w i t h i n   t h e   b o r e   20,  t h e r e   i s   a  s p r i n g   76  l o c a t e d   b e t w e e n  

t h e   r e a r w a r d   end  of   t h e   n o z z l e   13  and  t h e   f o r w a r d   e n d  

of   t h e   b u s h i n g   s e a l   a s s e m b l y  2 9 .   T h i s   s p r i n g   76  

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

77  of  t h e   b u s h i n g   e n g a g e d   w i t h   a  s h o u l d e r   78  f o r m e d  

in   t h e   b o r e   2 0 .  

In  o p e r a t i o n ,   l i q u i d   u n d e r   p r e s s u r e   i s   s u p p l i e d  

to   t h e   l i q u i d   i n l e t   p o r t   80  of  t h e   d e v i c e .   T h i s   p o r t  

c o m m u n i c a t e s   v i a   p a s s a g e   22  w i t h   t h e   b o r e   20  of  t h e   b o d y  

10  s u c h   t h a t   l i q u i d   s u p p l i e d   to   t h e   p o r t   80  f l o w s   i n t o  

a  l i q u i d   s t o r a g e   c h a m b e r   81  c o n t a i n e d   w i t h i n   t h e   d e v i c e .  

T h i s   c h a m b e r   81  i s   in   t u r n   open   to   t h e   l o n g i t u d i n a l  

p a s s a g e s   92  w i t h i n   t h e   g u i d e   b u s h i n g   9 0 .  

W h e n e v e r   t h e   d e v i c e   i s   to   b e  a c t u a t e d   so  as  t o  

p e r m i t   l i q u i d   to   f l o w   f r o m   t h e   s t o r a g e   c h a m b e r   81  t h r o u g h  

t h e   p a s s a g e s   92  and  p a s t   t h e   v a l v e   s e a t   61  to   t h e   o r i -  

f i c e   16,  h i g h   p r e s s u r e   a i r   i s   s u p p l i e d   to   t h e   p o r t   2 6 .  

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

50  and  c a u s e s   t h e   p i s t o n   a s s e m b l y   35  t o   move  u p w a r d l y ,  

c a r r y i n g   w i t h   i t   n e e d l e   v a l v e   14.  T h i s   u p w a r d   m o v e m e n t  

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

s e c t i o n   66  of  t h e   v a l v e   o f f   of  t h e   s e a t   61  and ,   r e s u l t s  

in   f l o w   of  l i q u i d   f r o m   t h e   s t o r a g e   c h a m b e r  8 1   t h r o u g h   t h e  



p a s s a g e s   92  v i a   t h e   v a l v e   to   t h e   o r i f i c e   16.  T h i s   f l o w  

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

t h e   p o r t   26.  When  t h a t   a i r   p r e s s u r e   i s   r e l i e v e d ,   as  f o r  

e x a m p l e   by  a c t u a t i o n   of   a  c o n t r o l l i n g   p n e u m a t i c   v a l v e  

( n o t   shown)  t h e   s p r i n g   50  e f f e c t s   c l o s i n g   m o v e m e n t  

of  t h e   v a l v e  

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

r e s i d e s   in   t h e   f a c t   t h a t   when  i t   i s   u s e d   to   d i s p e n s e  

h i g h   v i s c o s i t y   l i q u i d s   s u c h   as  a d h e s i v e s   or  s e a l i n g  

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

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

o r i f i c e   a f t e r   v a l v e   c l o s i n g .   Th i s   a d v a n t a g e   i s   a p p a r -  

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

s u r f a c e   b e i n g   in   c l o s e   p r o x i m i t y   to   t h e   n o z z l e   v a l v e   s e a t  

and  p a r t i a l l y   a t t r i b u t a b l e   to   t h e   s m a l l   r a d i u s   s e m i -  

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

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

n e e d l e   v a l v e   c o n c e n t r i c   to   t h e   v a l v e   s e a t   w i t h   t h e  

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

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

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

t r i b u t e s   to   t h i s   r e d u c t i o n .  



1.  A  l i q u i d   d i s p e n s i n g   d e v i c e   c o m p r i s i n g   a  n o z z l e  

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

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

o r i f i c e ,   an  a x i a l l y   m o v a b l e   n e e d l e   v a l v e   h a v i n g   a  

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

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

v a l v e ,   c h a r a c t e r i s e d   in   t h a t   a  b u s h i n g   (90)  i s   l o c a t e d  

w i t h i n   t h e   n o z z l e ,   and  h a v i n g   a  n e e d l e   v a l v e   g u i d e  

s u r f a c e   (91)  f o r m e d   t h e r e i n ,   e n g a g e a b l e   w i t h   t h e   n e e d l e  

v a l v e   a t   a  l o c a t i o n   s p a c e d   f rom  t h e   v a l v e   s e a t   so  as  t o  

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

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

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

2.  A  l i q u i d   d i s p e n s i n g   a p p a r a t u s   as  c l a i m e d   i n  

C l a i m   1  w h e r e i n   t h e   p a s s a g e w a y s   a r e   f o r m e d   by  l o n g i -  

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

3.  A  l i q u i d   d i s p e n s i n g   a  d e v i c e   as  c l a i m e d   i n  

C l a i m   1  or   2  w h e r e i n   t h e   n e e d l e   v a l v e   g u i d e   s u r f a c e  e x t e n d s  

o v e r   a  s u b s t a n t i a l   p o r t i o n   of  t h e   a x i a l   l e n g t h   of  t h e  

n o z z l e .  

4.  A  l i q u i d   d i s p e n s i n g   d e v i c e   as  c l a i m e d   in  a n y  

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

i s   d e f i n e d ,   a t   l e a s t   in   p a r t ,   by  an  a x i a l   b o r e   in  t h e  



body  of  t h e   d e v i c e ,   t h e   b o r e   c o m m u n i c a t i n g   w i t h   t h e  

b o r e   of  t h e   n o z z l e .  

5.  A  l i q u i d   d e s p e n s i n g   d e v i c e   as  c l a i m e d   in   a n y  

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

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

t i p   t e r m i n a t i n g   in  a  s e m i - s p h e r i c a l   end  s u r f a c e   h a v i n g   a  

r a d i u s   of   b e t w e e n   0 . 0 5   and  0 . 1 0   i n c h e s .  

6.  A  l i q u i d   d i s p e n s i n g   d e v i c e   as  c l a i m e d   in   C l a i m  

5  in   w h i c h   t h e   r a d i u s   of  t h e   s e m i - s p h e r i c a l   end  s u r f a c e  

i s - 0 . 0 8 4   i n c h e s .  

7.  A  l i q u i d   d i s p e n s i n g   d e v i c e   as  c l a i m e d   in   C l a i m  

5  or  6  w h e r e i n   t h e   t a p e r   of  t h e   e x t e r i o r   s u r f a c e   of   t h e  

n o z z l e   t i p   d e f i n e s   an  i n c l u d e d   a n g l e   of   a p p r o x i m a t e l y   3 4 ° .  

8.  A  l i q u i d   d i s p e n s i n g   d e v i c e   as  c l a i m e d   in   a n y  

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

m o u n t e d   in   a  b o r e   of  t h e   body   f o r   e f f e c t i n g   m o v e m e n t   o f  

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

t h e   v a l v e   s e a t .  

9.  A  l i q u i d   d i s p e n s i n g   d e v i c e   as  c l a i m e d   in   a n y  

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

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

at   t h e   n o z z l e   t i p   so  t h a t   t h e r e   i s   no  s i g n i f i c a n t   c a v i t y  

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

d r i p .  
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