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(54)  Improvements  in  hand-operated  sprayers. 
  A  hand-operated  sprayer  has  a  spray  head  (1)  for 
attachment  to  a  container  for  liquid.  The  spray  head  (1) 
includes  a  manually-operable  valve  for  controlling  the 
discharge  of  liquid  from  an  inlet  (21)  in  the  head  to  a 
discharge  nozzle  (14)  The  sprayer  includes  a  spring  urging 
the  valve  into  a  closed  position  and  a  manually-operable 
member  (17)  mounted  on  the  head,  which  can  be  moved 
against  the  spring-loading  to  urge  the  valve  into  an  open 

position.  The  valve  comprises  a  spool  (5)  having  a  passage 
(6)  providing  communication  between  the  inlet  (21)  and  the 
discharge  nozzle  (14),  and  a  head  (19)  for  engagement  with  a 
seating  (20)  to  isolate  the  inlet  (21)  from  the  passage  (6).  An 
annular  seal  (9)  of  elastomeric  material  is  also  disposed  in 
the  bore  (2)  surrounding  the  spool  (5),  and  in  frictional 
engagement  with  it. 



T h i s   i n v e n t i o n   r e l a t e s   to   h a n d - o p e r a t e d   s p r a y e r s   o f  

t h e   k i n d   c o m p r i s i n g   a  s p r a y   head   f o r   a t t a c h m e n t   to   a  

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

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

the   d i s c h a r g e   of  l i q u i d   f rom  an  i n l e t   in  t he   h e a d   to   a 

d i s c h a r g e   n o z z l e .  

In  known  s p r a y e r s   of  t h e   k i n d   s e t   f o r t h   t h e   v a l v e  

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

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

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

m a n u a l l y - o p e r a b l e   t r i g g e r   m o u n t e d   on  t h e   head   i s   m o v a b l e  

to  u r g e   t h e   v a l v e   member   away  f rom  t h e   s e a t i n g   to   o p e n  
the   v a l v e   a g a i n s t   t h e   l o a d i n g   in  t he   s p r i n g .  

In  s u c h   known  c o n s t r u c t i o n s   t he   s p r i n g   i s   a d a p t e d   t o  

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

member  in   e n g a g e m e n t   w i t h   t h e   s e a t i n g .   In  c o n s e q u e n c e   i n  

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

c o n t a i n e r   a c t s   on  t h e   v a l v e   member   in  a  d i r e c t i o n   t e n d i n g  

to  u r g e   i t   away  f rom  t h e   s e a t i n g ,   t h e   s p r i n g   h a s   to  b e  

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

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

A c c o r d i n g   to  ou r   i n v e n t i o n   in  a  h a n d - o p e r a t e d  

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

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

the   s p o o l   h a v i n g   a  l o n g i t u d i n a l l y   e x t e n d i n g   p a s s a g e  

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

the   d i s c h a r g e   n o z z l e ,   and  a  head   d e f i n e d   by  t h e   end  o f  

the   s p o o l   r e m o t e   f rom  t h e   n o z z l e   f o r   e n g a g e m e n t   w i t h   a  

s e a t i n g   in   t h e   head   to   i s o l a t e   t he   i n l e t   f rom  t h e   p a s s a g e  

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

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



i s   in  e n g a g e m e n t   w i t h   t h e   s e a t i n g ,   an  a n n u l a r   s e a l   o f  

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

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

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

l e a k a g e   of  l i q u i d   f rom  t h e   b o r e ,   and  a  m a n u a l l y - o p e r a b l e  

member   f o r   m o v i n g   t h e   v a l v e   i n t o   an  open  p o s i t i o n   a g a i n s t  

t h e   f o r c e   in  t h e   s p r i n g .  

The  a n n u l a r   s e a l   i s   t h u s   in  f r i c t i o n a l   e n g a g e m e n t  
w i t h   t he   s p o o l ,   and  t h i s   i n c r e a s e s   t he   r e s i s t a n c e   t o  

m o v e m e n t   of  t h e   s p o o l   w i t h   r e s p e c t   to  t he   b o r e   in  b o t h  

d i r e c t i o n s   b e t w e e n   t h e   o p e n   and  c l o s e d   p o s i t i o n s .   T h i s  

e n a b l e s   us  to  c h o o s e   a  s p r i n g ,   t h e   s t r e n g t h   of  w h i c h   c a n  

c o m f o r t a b l y   be  o v e r c o m e   by  a  m a n u a l   f o r c e   a p p l i e d   to  t h e  

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

b u t   t h e   s p r i n g   m u s t   be  s u f f i c i e n t l y   s t r o n g   to   o v e r c o m e  

any  p r e s s u r e   of  l i q u i d   a c t i n g   on  t h e   head   a t   l e a s t   d u r i n g  

m o v e m e n t   of  t h e   h e a d   t o w a r d s   t h e   s e a t i n g .  

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

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

b e t w e e n   t he   s e a l   and  t h e   s e a t i n g .   The  s e a l   t h e r e f o r e  

p r e v e n t s   e x t e r n a l   l e a k a g e   of   l i q u i d   f rom  t h e   i n l e t   w h e n  

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

s e a l   i s   s u b j e c t e d   a t   a l l   t i m e s   to  any  p r e s s u r e   in  t h e  

c o n t a i n e r   t he   s e a l i n g   e f f e c t ,   and  in  c o n s e q u e n c e   t h e  

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

e n h a n c e d   by  t h e   p r e s s u r e   a c t i n g   on  i t .  

P r e f e r a b l y   t h e   a n n u l a r   s e a l   i s   h o u s e d   in  a  r a d i a l  

r e t a i n i n g   g r o o v e   in  t h e   w a l l   of  t he   b o r e   and  t he   s p o o l   i s  

g u i d e d   to  s l i d e   t h r o u g h   t h e   s e a l .   Th i s   has  t he   a d v a n t a g e  

t h a t   any  t o l e r a n c e   v a r i a t i o n s   b e t w e e n   t h e   s p o o l   and  t h e  

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

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



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

t h e y   do  no t   e n g a g e   d i r e c t l y .  

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

s p o o l ,   and  t h e   s e a t i n g   may  c o m p r i s e   a  r e s i l i e n t   m e m b e r  

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

In  s u c h   a  c o n s t r u c t i o n   t h e   head   may  be  of  r e l a t i v e l y  

s m a l l   d i a m e t e r .   T h i s   r e d u c e s   to   a  min imum  t h e   f o r c e ,  

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

s p o o l ,   w h i c h   u r g e s   t he   s p o o l   away  from  t he   s e a t i n g ,  

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

s p r i n g .  

The  n o z z l e   may  c o m p r i s e   a  s e p a r a t e   member   s c r e w e d  

o n t o   t h e   o u t e r   end  p o r t i o n   of  t h e   s p o o l .   A  s e c o n d  

a n n u l a r   s e a l   of   e l a s t o m e r i c   m a t e r i a l   may  be  d i s p o s e d  

b e t w e e n   t h e   n o z z l e   and  t h e   s p o o l   to  p r e v e n t   t h e   e x t e r n a l  

e s c a p e   of   l i q u i d   e x c e p t   t h r o u g h   t he   n o z z l e .  

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

at   i t s   o u t e r   end  and  may  c o m m u n i c a t e   w i t h   t he   n o z z l e  

t h r o u g h   one  or   more  r a d i a l   p o r t s   in  t h e   s p o o l .  

The  s p o o l   may  be  c o n s t r u c t e d   f rom  two  s e p a r a t e   p a r t s  

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

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

s e c o n d   a n n u l a r   s e a l   and  r e c e i v i n g   t he   n o z z l e   in  a  

s c r e w - t h r e a d e d   e n g a g e m e n t .  

One  e m b o d i m e n t   of  our   i n v e n t i o n   i s   i l l u s t r a t e d   i n  

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

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

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

v a l v e   in  a  c l o s e d   p o s i t i o n ;   a n d  



F i g u r e   2  i s   s i m i l a r   to   F i g u r e   1  bu t   s h o w i n g   t h e  

v a l v e   in  an  open   p o s i t i o n .  

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

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

l i q u i d .   The  p o r t i o n   c o m p r i s e s   a  s p r a y   head   1  i n c l u d i n g   a  

l o n g i t u d i n a l l y   e x t e n d i n g   b o r e   2  w h i c h   i s   c l o s e d   a t   i t s  

i n n e r   end  by  a  w a l l   3,  and  a  m a n u a l l y - o p e r a b l e   v a l v e  

i n c l u d i n g   a  t w o - p a r t   s p o o l   a s s e m b l y   4,  f o r   c o n t r o l l i n g  

d i s c h a r g e   of  l i q u i d   f rom  an  i n l e t  2 1   to  a  d i s c h a r g e  

n o z z l e   1 4 .  

The  s p o o l   a s s e m b l y   4  c o m p r i s e s   a  s p o o l   5  w h i c h   w o r k s  

in  t h e   b o r e   2  and  has   a  l o n g i t u d i n a l l y   e x t e n d i n g  

p a s s a g e   6,  and  a  h o l l o w   f o r w a r d   e x t e n s i o n   7  w h i c h   i s  

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

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

p o r t s   8.  A  f i r s t   s e a l i n g   'O'  r i n g   9  of  e l a s t o m e r i c  

m a t e r i a l   i s   r e c e i v e d   in  a  r a d i a l   g r o o v e   10  d e f i n e d  

b e t w e e n   t h e   open   o u t e r   end  of   t h e   b o r e   2  and  a  

r e t a i n e r   11,  so  t h a t   i t   s u r r o u n d s   t he   s p o o l   5  and  i s   i n  

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

'O'  r i n g   12  of   e l a s t o m e r i c   m a t e r i a l   i s   r e c e i v e d   in  a  

r a d i a l   g r o o v e   13  p r o v i d e d   in   t h e   e x t e n s i o n   7  in  a  

p o s i t i o n   i n w a r d l y   of  t h e   p o r t s   8  to  s e a l   a g a i n s t   t he   w a l l  

of   t h e   n o z z l e   14,  w h i c h   i s   s c r e w e d   o n t o   t he   o u t e r   end  o f  

t h e   e x t e n s i o n   7.  The  n o z z l e   14  has   a  c e n t r a l   d i s c h a r g e  

o p e n i n g   15  w i t h   w h i c h   t h e   p o r t s   8  c o m m u n i c a t e   t h r o u g h   a 

c l e a r a n c e   16  b e t w e e n   t h e   e x t e n s i o n   7  and  n o z z l e   and  a 

s w i r l   s l o t   in  t h e   a d j a c e n t   c l o s e d   end  of  t he   e x t e n s i o n   7 .  

A  m a n u a l l y - o p e r a b l e   member   in  t he   form  of   a  

t r i g g e r   17  f i t s   o v e r   t h e   s p r a y   head   1,  and  i s   c o u p l e d   t o  

t h e   n o z z l e   14  by  means   of  a  f o r k   18  w h i c h   i s   r e c e i v e d   i n  

a n n u l a r   r e c e s s   18a  in  t h e   n o z z l e   14.  A  s p r i n g   ( n o t  

shown)  a c t s   b e t w e e n   t h e   head   1  and  t he   t r i g g e r   17 



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

in  F i g u r e   1  w i t h   a  h e a d   19  c o m p r i s i n g   the   p l a i n   i n n e r   e n d  

of  t h e   s p o o l  5   in  e n g a g e m e n t   w i t h   a  s e a t i n g   c o m p r i s i n g   a n  

' 0 '   r i n g   s e a l   20  of   e l a s t o m e r i c   m a t e r i a l   s u p p o r t e d   by  t h e  

w a l l   3  a t   t h e   c l o s e d   i n n e r   end  of   t h e   b o r e   2.  In  t h i s  

p o s i t i o n   t h e   r a d i a l   i n l e t   21  in   t h e   w a l l   of  t he   head   1  i s  

i s o l a t e d   f rom  t h e   p a s s a g e  6 ,   and  e x t e r n a l   l e a k a g e   o f  

l i q u i d   f rom  t h e   s p a c e   b e t w e e n   t h e   s p o o l   5  and  t h e   b o r e   2 

i s   p r e v e n t e d   by  t h e   s e a l   9 .  

When  t h e   t r i g g e r   17  i s   o p e r a t e d   m a n u a l l y   a g a i n s t   t h e  

f o r c e   in  t h e   s p r i n g ,   t he   f o r c e   h o l d i n g   the   head   19 

a g a i n s t   t h e   s e a t i n g   20  i s   r e l i e v e d   bu t   t he   v a l v e   w i l l   n o t  

n o r m a l l y   open   u n t i l   t h e   t r i g g e r   17  p h y s i c a l l y   a p p l i e s   a  

f o r c e   to  t h e   s p o o l  5   v i a   t he   n o z z l e   14  in  t h a t   d i r e c t i o n ,  

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

s e a l   9  w i t h   t h e   s p o o l  5 .   As  t h e   head   19  moves  away  f r o m  

t h e   s e a t i n g   20  i n t o   t h e   p o s i t i o n   shown  in  F i g u r e   2 ,  

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

t h e   head   19,  w h i c h   c o m p r i s e s   a  r e l a t i v e l y   s m a l l   a n n u l a r  

a r e a   s u r r o u n d i n g   t h e   b o r e   6,  t o   a u g m e n t   t he   o p e n i n g   f o r c e  

and  such   l i q u i d   a l s o   p a s s e s   f rom  the   n o z z l e   t h r o u g h   t h e  

b o r e   6  and  t h e   r a d i a l   p o r t s   8,  to  be  d i s c h a r g e d   t h r o u g h  

t h e   o p e n i n g   15  in  t h e   n o z z l e .   E x t e r n a l   l e a k a g e   of   l i q u i d  

f rom  t he   s p a c e   b e t w e e n   the   n o z z l e   14  and  the   e x t e n s i o n   7 

is   p r e v e n t e d   by  t h e   p r o v i s i o n   of  the   s e a l i n g   r i n g   1 2 .  

The  s p r a y   h e a d   d e s c r i b e d   a b o v e   can  be  i n c o r p o r a t e d  

in  a  h a n d - o p e r a t e d   s p r a y e r   of   t h e   p r e s s u r i s e d   l i q u i d   t y p e  

f o r m i n g   t h e   s u b j e c t   of   our   p e n d i n g   P a t e n t  

A p p l i c a t i o n s   G B - A - 2 0 8 4 2 5 8   and  8 3 1 3 9 0 0 .  



1.  A  h a n d - o p e r a t e d   s p r a y e r   of  t h e   k i n d   s e t   f o r t h ,   i n  

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

movement   in  a  b o r e   in   t h e   h e a d ,   t he   s p o o l   h a v i n g   a  

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

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

and  a  h e a d   d e f i n e d   by  t h e   end  of  t h e   s p o o l   r e m o t e   f r o m  

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

i s o l a t e   t h e   i n l e t   f rom  t h e   p a s s a g e   in  t h e   s p o o l ,   t h e  

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

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

t he   s e a t i n g ,   an  a n n u l a r   s e a l   of  e l a s t o m e r i c   m a t e r i a l  

d i s p o s e d   in   t h e   b o r e   and  s u r r o u n d i n g   t h e   s p o o l ,   t h e  

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

s p o o l   and  b e i n g   a d a p t e d   to   p r e v e n t   e x t e r n a l   l e a k a g e   o f  

l i q u i d   f r o m   t h e   b o r e ,   and  a  m a n u a l l y - o p e r a b l e   member   f o r  

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

in  t he   s p r i n g .  

2.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  c l a i m   1,  i n  

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

b o r e ,   t h e   p o r t   b e i n g   l o c a t e d   in  an  a x i a l   p o s i t i o n   b e t w e e n  

t he   s e a l   and  t h e   s e a t i n g .  

3.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  c l a i m   1  o r  

c l a i m   2,  in  w h i c h   t h e   a n n u l a r   s e a l   i s   h o u s e d   in  a  r a d i a l  

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

g u i d e d   to   s l i d e   t h r o u g h   t he   s e a l .  

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

c l a i m ,   in   w h i c h   t he   head   c o m p r i s e s   a  p l a i n   f a c e   a t   t h e  

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

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

b o r e .  



5.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  c l a i m   4,  i n  

w h i c h   t h e   head   is   of   r e l a t i v e l y   s m a l l   d i a m e t e r .  

6.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m ,   in   w h i c h   the   n o z z l e   c o m p r i s e s   a  s e p a r a t e   m e m b e r  

s c r e w e d   o n t o   t h e   o u t e r   end  p o r t i o n   of  t h e   s p o o l .  

7.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  c l a i m   6,  i n  

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

d i s p o s e d   b e t w e e n   t he   n o z z l e   and  t h e   s p o o l .  

8.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  any  p r e c e d i n g  

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

c l o s e d   a t   i t s   o u t e r   end ,   and  c o m m u n i c a t e s   w i t h   t h e   n o z z l e  

t h r o u g h   one  or  more  r a d i a l   p o r t s   in  t h e   s p o o l .  

9.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  any  p r e c e d i n g  

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

s e p a r a t e   p a r t s ,   w i t h   a  f i r s t   p a r t   g u i d e d   to  s l i d e   in  t h e  

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

in  s c r e w - t h r e a d e d   e n g a g e m e n t .  

10.  A  h a n d - o p e r a t e d   s p r a y e r   as  c l a i m e d   in  c l a i m   7  a n d  

c l a i m   9,  in   w h i c h   t h e   s e c o n d   p a r t   of   t he   s p o o l   c a r r i e s  

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