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@  Modular  fluid  dispensing  nozzle. 

ACTOR  UM  AG 

A  modular  dispensing  nozzle  particularly  adapted  for  dis- 
pensing  gasoline  and  constructed  for  easy  repair  and  low 
pressure  drop  is  provided  with  a  novel  automatic  shut-off  me- 
chanism  which  terminates  fluid  flow  through  the  nozzle  in  re- 
sponse  to  predetermined  conditions. 



B a c k g r o u n d  

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  d i s p e n s i n g  

n o z z l e s   and  more  p a r t i c u l a r l y   c o n c e r n s   d i s p e n s i n g  

n o z z l e s   of  t h e   t y p e   u s e d   to  d i s p e n s e   l i q u i d .   T h e  

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

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

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

n o z z l e   w h e n e v e r   a  l i q u i d   l e v e l   in  a  f i l l   t a n k   r e a c h e s  

a  p r e d e t e r m i n e d   l e v e l .  

D i s p e n s i n g   n o z z l e s   a r e   in   w ide   s p r e a d   u se   t o d a y  

w h i c h   commonly   d i s p e n s e   g a s o l i n e   i n t o   f i l l   t a n k s   o f  

a u t o m o b i l e s   and  o t h e r   v e h i c l e s .   T h e s e   n o z z l e s  

g e n e r a l l y   c o n s i s t   of  a  n o z z l e   body  w i t h   an  i n t e r n a l  

f l o w   p a s s a g e   e x t e n d i n g   t h r o u g h   t h e   b o d y .   The  i n l e t   o f  

t he   n o z z l e   is   c o n n e c t e d   to  a  h o s e ,   u s u a l l y   f o r m e d   o f  

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

of  g a s o l i n e .   The  g a s o l i n e ,   u n d e r   p r e s s u r e   c r e a t e d   b y  

a  pump,  p a s s e s   t h r o u g h   t h e   n o z z l e   body   to   a  s p o u t  
w h i c h   is   a t t a c h e d   to  t h e   o u t l e t   or  d i s c h a r g e   end  o f  

t he   n o z z l e   b o d y .   The  s p o u t   i s   n o r m a l l y   i n s e r t e d   i n t o  

a  v e h i c l e   f i l l   t a n k   p r i o r   to  and  d u r i n g   the   p e r i o d   i n  

w h i c h   f l u i d   i s   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 .   I n  

g a s o l i n e   d i s p e n s i n g   n o z z l e s ,   i t   i s   common  f o r   t he   f l o w  

t h r o u g h   t h e   n o z z l e ' s   i n t e r n a l   f l o w   p a s s a g e   to  b e  

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

m a n u a l l y   o p e r a t e d   l e v e r .  

The  q u a n t i t y   of  g a s o l i n e   d i s p e n s e d   f rom  a  n o z z l e  

is  a l m o s t   a l w a y s   m e a s u r e d ,   most   commonly   w i t h   t h e  

m e a s u r e d   q u a n t i t y   b e i n g   v i s u a l l y   d i s p l a y e d   upon   t h e  

g a s o l i n e   pump  f a c e .   Also   d i s p l a y e d   v i s u a l l y   upon   t h e  

pump  f a c e   is  t h e   c o s t ,   a t   t h e   p r e v a i l i n g   r a t e s ,   of  t h e  

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

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



s e r v i c e   s t a t i o n   a t t e n d a n t   or  a  c o n s u m e r ,   t he   q u a n t i t y  

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

s p e c i f i c   amoun t   of  m o n e y .  
Due  to  t h e   e s c a l a t i o n   of  g a s o l i n e   p r i c e s   in   r e c e n t  

y e a r s ,   t h e   q u a n t i t y   of  g a s o l i n e   r e p r e s e n t e d   by  a  

s p e c i f i c   a m o u n t   of  money  has   d e c r e a s e d   s u b s t a n t i a l l y .  

As  a  r e s u l t ,   t he   o p e r a t o r   who  is   d i s p e n s i n g   g a s o l i n e  

is  r e q u i r e d   to   t e r m i n a t e   d i s p e n s i n g   b e t w e e n  

i n c r e a s i n g l y   s m a l l   i n c r e m e n t a l   a m o u n t s   of  g a s o l i n e .  

For  e x a m p l e ,   in   t h e   U n i t e d   S t a t e s ,   t h e   s m a l l e s t  

i n c r e m e n t a l   u n i t   of  money  is  a  p e n n y   ( $ . O 1 )   or  o n e  

c e n t .   If  a  c o n s u m e r   in  t h e   U n i t e d   S t a t e s   d e s i r e d   t o  

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

e x a c t l y   one  d o l l a r   ( $ 1 . 0 0 )   in  v a l u e ,   t he   o p e r a t o r  
w o u l d   be  r e q u i r e d   to  t e r m i n a t e   f l u i d   f l o w   t h r o u g h   t h e  

n o z z l e   when  t h e   v a l u e   of  t h e   d i s p e n s e d   g a s o l i n e   w a s  

midway  b e t w e e n   99  c e n t s   ( $ . 9 9 )   and  one  d o l l a r   and  o n e  

c e n t   * ( $ 1 . 0 1 ) .   I t   s h o u l d   be  r e a d i l y   a p p a r e n t   t h a t   t h i s  

i n c r e m e n t a l   a m o u n t   of  g a s o l i n e   v a r i e s   in  i n v e r s e  

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

w o r d s ,   as  t he   p r i c e   of  g a s o l i n e   g o e s   up,   t he   q u a n t i t y  

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

a m o u n t   of  money  d e c r e a s e s .  

In  some  c i r c u m s t a n c e s ,   i t   i s   a l s o   d e s i r a b l e   t o  

r e d u c e   f l o w   r e s i s t a n c e   t h r o u g h   t he   n o z z l e ' s   i n t e r n a l  

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

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

make  i t   e a s i e r   to  t e r m i n a t e   f l o w   by  s m a l l   i n c r e m e n t s .  

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

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

of  g a s o l i n e   d i s p e n s i n g   n o z z l e s .   A l t h o u g h   n o z z l e  

m a l f u n c t i o n s   a r e   r e l a t i v e l y   r a r e ,   t he   o c c u r r e n c e   of  a  

m a l f u n c t i o n   in  a  n o z z l e   may  r e q u i r e   t h e   s e r v i c e  

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

pump.  T h i s   p r o b l e m   is   c o m p o u n d e d   by  t h e   c o m p l e x i t y   o f  



m o d e r n   day  n o z z l e s   w h i c h   f r e q u e n t l y   make  i m m e d i a t e  

r e p a i r   by  t he   s e r v i c e   s t a t i o n   a t t e n d a n t   i m p r o b a b l e .  
T h i s   is   b e c a u s e   r e p a i r   o f t e n   r e q u i r e s   s p e c i a l   t o o l s  
and  e q u i p m e n t   or  b e c a u s e   t he   r e p a i r   is  b e y o n d   t h e  

t e c h n i c a l   c o m p e t e n c e   of  t he   s e r v i c e   s t a t i o n  

a t t e n d a n t .   As  a  r e s u l t ,   the   s e r v i c e   s t a t i o n   a t t e n d a n t  

is  o f t e n   r e q u i r e d   to  s h i p   t h e   e n t i r e   n o z z l e   a s s e m b l y  
b a c k   to  t he   f a c t o r y   f o r   r e p a i r .   The  n o z z l e   of  t h e  

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

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

o v e r c o m e s   t h e s e   p r o b l e m s .  

A c c o r d i n g l y ,   i t   i s   an  o b j e c t   of  t he   p r e s e n t  
i n v e n t i o n   to  p r o v i d e   a  d i s p e n s i n g   n o z z l e   t h r o u g h   w h i c h  

f l u i d   f l o w   r a t e   may  be  r e d u c e d   to  a  v e r y   s m a l l   l e v e l  

to  d i s p e n s e   l i q u i d s   in  s m a l l   i n c r e m e n t a l   q u a n t i t i e s .  

I t   is  a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  
r e d u c e   the   p r e s s u r e   d r o p   t h r o u g h   a  d i s p e n s i n g   n o z z l e .  

I t   is  a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   t o  

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

s i m p l y   r e p a i r a b l e   in  t h e   f i e l d   w i t h o u t   t he   use   o f  

s p e c i a l   t o o l s .  

I t   is   a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

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

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

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

In  a c c o r d a n c e   w i t h   one  a s p e c t   of  t h e   i n v e n t i o n ,   a  

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

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

f l u i d   f l o w   t h e r e t h r o u g h .   The  v a l v e   is  m o v a b l e   b e t w e e n  

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

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

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

f l o w   p a s s a g e   is   s u b s t a n t i a l l y   b l o c k e d .   An  a c t u a t o r   i s  

p r o v i d e d   f o r   mov ing   t he   v a l v e   b e t w e e n   t h e   open   a n d  



c l o s e d   p o s i t i o n s   u n d e r   p r e d e t e r m i n e d   c o n d i t i o n s .   A 

s h u t - o f f   m e c h a n i s m   is  a l s o   p r o v i d e d   f o r   mov ing   t h e  

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

c l o s e d   p o s i t i o n   i r r e s p e c t i v e   of  t he   p o s i t i o n   of  t h e  

a c t u a t o r .   T h i s   s h u t - o f f   m e c h a n i s m   i n c l u d e s   a  

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

c o u p l e a b l e   f o r   common  r o t a t i o n a l   movemen t   in  r e s p o n s e  
to  movemen t   of  t h e   a c t u a t o r .   Means  a re   a l s o   p r o v i d e d  
f o r   u n c o u p l i n g   t he   i n d e p e n d e n t l y   r o t a t a b l e   member s   i n  

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

r o t a t i n g   one  of  t he   r o t a t a b l e   member s   r e l a t i v e   to  t h e  

o t h e r   when  t he   i n d e p e n d e n t l y   r o t a t a b l e   m e m b e r s   a r e  

u n c o u p l e d .   T h i s   r o t a t i o n   moves  t h e   v a l v e   to  t h e  

c l o s e d   p o s i t i o n   i r r e s p e c t i v e   of  t he   p o s i t i o n   of  t h e  

a c t u a t o r .  

In  a c c o r d a n c e   to  a  f u r t h e r   a s p e c t   of  t h e  

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

n o z z l e   body  h a v i n g   an  i n t e r n a l   f l o w   p a s s a g e .   A  v a l v e  

is  m o v a b l y   d i s p o s e d   in   t he   i n t e r n a l   f l o w   p a s s a g e   f o r  

s e l e c t i v e l y   b l o c k i n g   f l u i d   f l o w   t h e r e t h r o u g h .   A  s t o p  

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

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

r e t a i n i n g   s u r f a c e .   A  f i r s t   l i n k a g e   is   r o t a t a b l y  

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

f i r s t   a x i s .   T h i s   f i r s t   l i n k a g e   h a s   an  e n g a g e m e n t  

s u r f a c e   f o r   c o n t a c t   by  an  a c t u a t o r   on  a  p o r t i o n   r e m o t e  

f rom  t h e   c o n n e c t i o n   w i t h   t he   n o z z l e   b o d y .   A  s e c o n d  

l i n k a g e   is  p i v o t a l l y   c o n n e c t e d   to  t h e   f i r s t   l i n k a g e   b y  

t he   s e c o n d   a x i s   s u b s t a n t i a l l y   p a r a l l e l   to  t he   f i r s t  

a x i s   at  a  l o c a t i o n   i n t e r m e d i a t e   of  t he   f i r s t   l i n k a g e ' s  

e n g a g e m e n t   s u r f a c e   and  t he   f i r s t   l i n k a g e ' s   c o n n e c t i o n  

to  the   n o z z l e   b o d y .   T h i s   s e c o n d   l i n k a g e   has   a  

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

t he   m o v a b l e   s t o p ,   and  when  so  e n g a g e d ,   r e t a i n s   t h e  



s u r f a c e   and  c a u s e s   i t   to  r o t a t e   a b o u t   t he   f i r s t   a x i s .  

Means  a r e   a l s o   p r o v i d e d   f o r   r o t a t i n g   t he   s e c o n d  

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

a x i s   when  t he   m o v a b l e   s t o p   is   d i s e n g a g e d   f rom  t h e  

r e t a i n i n g   s u r f a c e .   The  m o v e m e n t   of  t he   s e c o n d   l i n k a g e  

is  t r a n s l a t e d   i n t o   m o v e m e n t   of  t he   v a l v e   in  a  
d i r e c t i o n   s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t he   f i r s t   a n d  

s e c o n d   a x i s .  

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

i n v e n t i o n ,   a  d i s p e n s i n g   n o z z l e   is  p r o v i d e d   h a v i n g   a  

body  w i t h   an  i n t e r n a l   f l o w   p a s s a g e .   V a l v e   means   a r e  

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

s e l e c t i v e l y   b l o c k i n g   f l u i d   f l o w   t h e r e t h r o u g h .   T h e  

v a l v e   means   is   m o v a b l e   b e t w e e n   open   and  c l o s e d  

p o s i t i o n s   w h i c h   c o r r e s p o n d   to  open   and  c l o s e d  

p o s i t i o n s   of  an  a c t u a t o r .   In  t h e   a b s e n c e   o f  

p r e d e t e r m i n e d   c o n d i t i o n s ,   t he   v a l v e   means   a r e  

c o n t r o l l e d   by  t he   a c t u a t o r .   A  m e c h a n i s m   is  a l s o  

p r o v i d e d   f o r   r e l e a s i n g   t he   v a l v e   means   f rom  c o n t r o l   o f  

t he   a c t u a t o r   in  r e s p o n s e   to  t h e s e   p r e d e t e r m i n e d  

c o n d i t i o n s .   T h i s   m e c h a n i s m   f o r   r e l e a s i n g   t he   v a l v e  

f rom  c o n t r o l   of  t he   a c t u a t o r   is  s e l f - c o n t a i n e d   w i t h i n  

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

t he   c a r t r i d g e   f rom  the   n o z z l e   b o d y .  

In  a c c o r d a n c e   w i t h   y e t   a n o t h e r   a s p e c t   of  t h e  

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

is  p r o v i d e d .   T h i s   m o d u l a r   c o n s t r u c t i o n   i n c l u d e s   a  

n o z z l e   body  h a v i n g   an  i n t e r n a l   f l o w   p a s s a g e   w i t h   a  

v a l v e   a s s e m b l y   r e l e a s a b l y   f i t t e d   w i t h i n   t he   i n t e r n a l  

f l o w   p a s s a g e .   The  v a l v e   a s s e m b l y   i n c l u d e s   a  v a l v e  

m o v a b l e   b e t w e e n   open   and  c l o s e d   p o s i t i o n s   t o  

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

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

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



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

f l o w   p a s s a g e .   A  s h u t - o f f   m e c h a n i s m   is   m o v a b l y  

p o s i t i o n e d   w i t h i n   t h e   n o z z l e   and  o p e r a t i v e   t o  m o v e   t h e  

v a l v e   to  i t s   open   p o s i t i o n   in   r e s p o n s e   to  movemen t   o f  

an  a c t u a t o r   u n d e r   p r e d e t e r m i n e d   c o n d i t i o n s .   T h e  

s h u t - o f f   m e c h a n i s m   is   c o n t a i n e d   w i t h i n   a  c a r r i e r  

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

f rom  t he   n o z z l e   b o d y .   A  g u a r d   member  i s   r e l e a s a b l y  

s e c u r e d   to  t h e   n o z z l e   body  s u b j a c e n t   to  t he   s h u t - o f f  

m e c h a n i s m   and  t h e   a c t u a t o r   i s   p i v o t a l l y   c o n n e c t e d   t o  .  
t h e   g u a r d   member ,   and ,   when  a s s e m b l e d ,   e x t e n d s   t h r o u g h  

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

w i t h   t he   s h u t - o f f   m e c h a n i s m .   The  a c t u a t o r   i s  

u n s e c u r e d   to  t h e   n o z z l e   body  or  t h e   s h u t - o f f   m e c h a n i s m  

and  i s   r e m o v a b l e   f rom  t he   n o z z l e   body   w i t h   the   g u a r d  

m e m b e r .  

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

O t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n   w i l l  

become   a p p a r e n t   upon   r e a d i n g   t h e   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   and  upon   r e f e r e n c e   to  t he   d r a w i n g s ,   i n  

w h i c h :  

FIG.  1  i s   an  e l e v a t i o n a l   v i e w ,   p a r t i a l l y   in  c r o s s  

s e c t i o n ,   of  one  fo rm  of  d i s p e n s i n g   n o z z l e   made  i n  

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

c l o s e d   p o s i t i o n .  

FIG.  2  i s   an  e l e v a t i o n a l   v i e w ,   p a r t i a l l y   in  c r o s s  

s e c t i o n ,   of  t he   d i s p e n s i n g   n o z z l e   of  FIG.  1  w i t h   t h e  

a c t u a t i n g   and  a u t o m a t i c   s h u t - o f f   m e c h a n i s m   d e p i c t e d   i n  

f u l l y   open   p o s i t i o n .  

FIG.  3  i s   an  e l e v a t i o n a l   v i e w ,   p a r t i a l l y   in  c r o s s  

s e c t i o n   of  t h e   d i s p e n s i n g   n o z z l e   of  FIG.  1  w i t h   t h e  

a c t u a t i n g   member   in  open   c o n d i t i o n   and  a u t o m a t i c  

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



t he   c l o s e d   p o s i t i o n .  

FIG.  4a  t h r o u g h   4g  d e p i c t   v a r i o u s   s t a g e s   of  t h e  

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

a u t o m a t i c   s h u t - o f f   m e c h a n i s m   u s e d   in  t h e   d i s p e n s i n g  

n o z z l e   of  FIGS.   1 - 3 .  

FIG.  5  is   a  p l a n   v iew  of  t he   l a t c h   m o d u l e   d e p i c t e d  
in  FIG.  4 g .  

FIG.  6  is   a  s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e   6-6  o f  

FIG.  5  i l l u s t r a t i n g   t he   a u t o m a t i c   s h u t - o f f   m e c h a n i s m  

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

FIG.  7  is   a  s e c t i o n a l   v i ew   s i m i l a r   to  FIG.  6  b u t  

s h o w i n g   the   a u t o m a t i c   s h u t - o f f   m e c h a n i s m   in  an  o p e n  

p o s i t i o n .  

FIG.  8  is   a  s e c t i o n a l   v i ew   s i m i l a r   to  FIGS.   6  a n d  

7  bu t   s h o w i n g   t he   a u t o m a t i c   s h u t - o f f   m e c h a n i s m   in  a  

r e l e a s e d ,   s h u t - o f f   p o s i t i o n .  

F I G .   9  is   a  s e c t i o n a l   v i ew  of  t he   l a t c h   m o d u l e   o f  

F IG .  `6   t a k e n   a l o n g   l i n e   9-9  of  FIG.  6 .  

FIG.  10  i s   a  s e c t i o n a l   v i ew   of  t h e   l a t c h   m o d u l e   o f  

FIGS.  6  and  9  t a k e n   a l o n g   l i n e   1 0 - 1 0   in  FIG.  9 .  

FIG.  11  is   a  c r o s s   s e c t i o n a l   end  v i ew  of  t h e  

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

l a t c h   m o d u l e   w i t h i n   t he   n o z z l e   b o d y .  

FIG.  12  is  a  p e r s p e c t i v e   v iew  of  t he   a c t u a t i n g  

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

w i t h   t h e   l e v e r   g u a r d .  

FIG.  13  is  an  e x p l o d e d   v i ew  of  a  p o p p e t   or  b o d y  

c h a m b e r   m o d u l e   u s e d   in  t he   n o z z l e   of  FIG.  1 .  

FIG.  14  i s   a  c r o s s   s e c t i o n a l   e l e v a t i o n a l   v iew  o f  

t he   p o p p e t   or  body  c h a m b e r   m o d u l e   of  F I 6 .   13  as  i t   i s  

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

FIGS.   1 - 3 ,   b u t   d e p i c t i n g   t h e s e   c o m p o n e n t s   in  g r e a t e r  

d e t a i l .  

FIG.  15  i s   an  e n l a r g e d   f r a g m e n t a r y   v iew  of  t h e  



v e n t u r i   a r e a   of  t h e   p o p p e t   or  body  c h a m b e r   m o d u l e   o f  

FIG.  1 4 .  

FIG.  16  is  a  c r o s s   s e c t i o n a l   e l e v a t i o n a l   v i ew  o f  

the   a c t u a t i n g   l e v e r   u s e d   in  t he   n o z z l e   of  FIGS.  1 - 3  

w i t h   i t s   a t t a c h e d   a c t u a t i n g   cam  on  one  end  and  a  

" h o l d - o p e n "   c l i p   on  t he   o t h e r   e n d .  

FIG.  17  i s   an  end  v i ew   of  t h e   a c t u a t i n g   l e v e r   o f  

FIG.  1 6 .  

FIG.  18  is   a  c r o s s   s e c t i o n a l   e l e v a t i o n a l   v i ew  o f  

the   d i a p h r a g m   u s e d   in  t h e   n o z z l e   of  FIGS.   1 - 3  

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

FIG.  19  i s   a  p e r s p e c t i v e   v iew  of  t he   d i a p h r a g m   a n d  

c o n n e c t i n g   member   of  FIG.  1 8 .  

FIG.  20  is   an  e l e v a t i o n a l   v i e w ,   p a r t i a l l y   in  c r o s s  

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

n o z z l e   u t i l i z i n g   the   p r e s e n t   i n v e n t i o n .  

W h i l e   t he   i n v e n t i o n   w i l l   be  d e s c r i b e d   i n  

c o n n e c t i o n   w i t h   p r e f e r r e d   e m b o d i m e n t s ,   i t   w i l l   b e  

u n d e r s t o o d   t h a t   i t   i s   no t   i n t e n d e d   to  l i m i t   t h e  

i n v e n t i o n   to  t h o s e   e m b o d i m e n t s .   On  the   c o n t r a r y ,   i t  

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

and  e q u i v a l e n t s   as  may  be  i n c l u d e d   w i t h i n   t he   s p i r i t  

and  s c o p e  o f   t h e   i n v e n t i o n   as  d e f i n e d   by  the   a p p e n d e d  

c l a i m s .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t s  

R e f e r r i n g   now  to  t h e   d r a w i n g s   and  to  FIGS.  1-3  i n  

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

d e s i g n a t e d   by  t he   n u m e r a l   10  is  shown.   The  n o z z l e   10  

i n c l u d e s   a  body   p o r t i o n   12  w h i c h   has   a n  i n t e r n a l   f l o w  

p a s s a g e   14  w h i c h   e x t e n d s   t h r o u g h   t he   body  12  f rom  a n  

i n l e t   o p e n i n g   16  to  an  o u t l e t   o p e n i n g   18.  A  s p o u t   20 

is   s e c u r e d   to  t he   n o z z l e   12  a t   t h e   o u t l e t   o p e n i n g   1 8  

t h r o u g h   t h e   a g e n c y   of  a  s p o u t   a d a p t e r   2 2 .  



F l u i d   f l o w   t h r o u g h   the   n o z z l e ' s   i n t e r n a l   f l o w  

p a s s a g e   14  is  c o n t r o l l e d   by  a  p o p p e t   v a l v e   24  w h i c h   i s  

a x i a l l y   and  r e c i p r o c a l l y   m o v a b l e   w i t h i n   t he   i n t e r n a l  

f l o w   p a s s a g e   14  b e t w e e n   a  f i r s t   c l o s e d   or  s e a t e d  

p o s i t i o n   a g a i n s t   a  v a l v e   s e a t   26  ( i l l u s t r a t e d   in  F I G S .  

1 - 3 )   and  a  s e c o n d   open   or  u n s e a t e d   p o s i t i o n   in  w h i c h  

t he   v a l v e   24  is   moved  to  an  open   p o s i t i o n   ( n o t  

s h o w n ) .   T h i s   movement   of  t he   v a l v e   24  is  a c h i e v e d  

t h r o u g h   the   use   of  a  m a n u a l   l e v e r   28,  w h i c h   l e v e r   28  

is  p i v o t a l l y   s e c u r e d   to  a  g u a r d   30  f a s t e n e d   to  t h e  

n o z z l e   body  12  by  s u i t a b l e   f a s t e n i n g   means   2 9 ,  

p r e f e r a b l y   n u t s   and  b o l t s .  

When  the   l e v e r   28  i s   c o m p r e s s e d   r e l a t i v e   to  t h e  

body  12,  i t   r o t a t e s   c o u n t e r c l o c k w i s e   a b o u t   a  p i v o t   p i n  

32  to  move  a  r i g i d l y   a t t a c h e d   cam  34  i n t o   c o n t a c t   w i t h  

a n  e n g a g e m e n t   s u r f a c e   in  the   form  of  a  r o l l e r   36  of  a n  

a u t o m a t i c   s h u t - o f f   m e c h a n i s m   38,  the   d e t a i l s   of  w h i c h  

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

a u t o m a t i c   s h u t - o f f   m e c h a n i s m   by  t h e   cam  3 4  ( w h i c h ,  

t o g e t h e r   w i t h   l e v e r   28  f o r m s   an  a c t u a t o r )   i s  

t r a n s l a t e d   i n t o   a x i a l   movemen t   of  a  v a l v e   s t em  4 0 .  

T h i s   v a l v e   s t em  40  e x t e n d s   t h r o u g h   a  s p i d e r   t y p e   s t e m  

g u i d e   42  of  a  body   c h a m b e r   m o d u l e   or  c a r t r i d g e   4 4 .  

The  s t em  g u i d e   42  has   an  o p e n i n g   45  d e s i g n e d   t o  

r e c e i v e   and  s u p p o r t   t h e   s tem  40.  T h i s   o p e n i n g   45  i s  

c e n t r a l l y   d i s p o s e d   w i t h i n   t he   i n t e r n a l   f l o w   p a s s a g e   14  

in  a x i a l   a l i g n m e n t   w i t h   t he   l o n g i t u d i n a l   a x i s   of  t h e  

body  c h a m b e r   m o d u l e   or  c a r t r i d g e   44  and  is  s u p p o r t e d  

by  a  p l u r a l i t y   of  s u p p o r t s   46  e x t e n d i n g   r a d i a l l y  

i n w a r d   f rom  a  s l e e v e   or  o u t e r   h o u s i n g   p o r t i o n   48  o f  

the   body  c h a m b e r   m o d u l e   or  c a r t r i d g e   44.  An  e n d  

p o r t i o n   of  v a l v e   s tem  40,  d i s t a l   to  the   a u t o m a t i c  

s h u t - o f f   m e c h a n i s m   38,  is  g e n e r a l l y   cup  s h a p e d   to  f o r m  

a  t h i m b l e   t y p e   member  50  w i t h   a  c l o s e d   end  i n t e r n a l  



s p r i n g   r e c e p t i v e   c a v i t y   51.  T h i s   end  p o r t i o n   o r  

t h i m b l e   50  i s   n o r m a l l y   b i a s e d   r i g h t w a r d l y   in  t h e  

i l l u s t r a t i o n   by  a  f i r s t   c o m p r e s s i o n   s p r i n g   52,  t h e  

s p r i n g   52  b e i n g   p o s i t i o n e d   b e t w e e n   an  u n d e r s i d e   of  a n  

a n n u l a r   f l a n g e   50a  of  the   cup  s h a p e d   end  p o r t i o n   o r  

t h i m b l e   50  and  a  s h o u l d e r   42a  of  t h e   s t em  g u i d e   4 2 .  

In  t h i s   i l l u s t r a t e d   p o s i t i o n ,   t he   c o m p r e s s i o n   s p r i n g  
52  b i a s e s   t h e   a n n u l a r   f l a n g e   50a  i n t o   a b u t m e n t   w i t h  

t h e   p o p p e t   v a l v e   24  to  m a i n t a i n   t h e   v a l v e   24  in  i t s  

c l o s e d   or  s e a t e d   p o s i t i o n   a g a i n s t   s e a t   2 6 .  

A  s e c o n d   c o m p r e s s i o n   s p r i n g   54  is   l o c a t e d   in  t h e  

t h i m b l e ' s   i n t e r n a l   s p r i n g   r e c e p t i v e   c a v i t y   51  to  u r g e  
v a l v e   24  away  f rom  t he   t h i m b l e   50.  As  w i l l   b e  

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

c o m p r e s s i o n   s p r i n g   54  u r g e s   t he   v a l v e   24  to  a  c l o s e d  

or  s e a t e d   p o s i t i o n   w h e n e v e r   t he   v a l v e   s t em  40  has   b e e n  

moved  l e f t w a r d l y   ( i n   t he   i l l u s t r a t i o n )   and  the   b a c k  

p r e s s u r e   of  t h e   f l u i d   in  t he   i n t e r n a l   f l o w   p a s s a g e   1 4  

u p s t r e a m   of  t he   v a l v e   24  f a l l s   b e l o w   a  l e v e l   n e c e s s a r y  

to  o v e r c o m e   t he   b i a s   of  s p r i n g   5 4 .  

The  s p o u t   20  is   t h r e a d a b l y   r e c e i v e d   in  t he   s p o u t  

a d a p t e r   22  by  t h r e a d s   58  and  p l a c e d   in  f l u i d  

c o m m u n i c a t i o n   w i t h   the   i n t e r n a l   f l o w   p a s s a g e   14.  T h e  

s p o u t   a d a p t e d   22  i s ,   in  t u r n ,   s e a l i n g l y   f i t t e d   i n t o  

t h e   n o z z l e   o u t l e t   18  w h e r e   i t   i s   s e c u r e d   by  a  s c r e w   60  

e x t e n d i n g   i n t o   t he   s p o u t   a d a p t e r   22  t h r o u g h   t he   n o z z l e  

body   12.  As  i s   u s u a l   f o r   g a s o l i n e   d i s p e n s i n g   n o z z l e s ,  

the   s p o u t   20  has   a  l i q u i d   l e v e l   s e n s i n g   l i n e   62  w h i c h  

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

o p e n i n g   64  n e a r   t h e   end  of  t he   s p o u t   20  d i s t a l   to  t h e  

s p o u t   a d a p t e r   22.  The  o p p o s i t e   end  of  t he   l i q u i d  

l e v e l   s e n s i n g   l i n e   ( o p p o s i t e   t he   o p e n i n g   64)  l e a d s   t o  

a  p a i r   of  s u c c e s s i v e   p a s s a g e s   66  and  68  in  t h e   s p o u t  

a d a p t e r   22.  In  t he   i l l u s t r a t e d   e m b o d i m e n t ,   t h e   s e c o n d  



of  t h i s   p a i r   of  p a s s a g e s   68  is   in  f l u i d   c o m m u n i c a t i o n  

w i t h   an  a t t i t u d e   c h a m b e r   70  c o n t a i n i n g   a  b a l l   7 2 .  

T h i s   b a l l   72  is   m o v a b l e   f rom  one  end  of  t he   a t t i t u d e  

c h a m b e r   70  to  t h e   o t h e r   b u t   is   c o n s t r a i n e d   by  i t s   s i z e  

f rom  m o v e m e n t   b e y o n d   t he   c h a m b e r   70.  The  a t t i t u d e  

c h a m b e r   70  a l s o   c o m m u n i c a t e s   w i t h   a  p a s s a g e   74,  w h i c h ,  

l i k e   p a s s a g e   68,  has   a  d i a m e t r a l   d i m e n s i o n   l e s s   t h a n  

t h a t   of  the   b a l l   72.  The  p a s s a g e   74  c o m m u n i c a t e s   w i t h  

a  c h a m b e r   76  w h i c h ,   in  t u r n ,   c o m m u n i c a t e s   w i t h   a n  

a n n u l a r   c h a m b e r   78  t h r o u g h   a  c o n n e c t i n g   p a s s a g e   7 5 ,  

t h e   a n n u l a r   c h a m b e r   78  b e i n g   i n t e r p o s e d   b e t w e e n   t h e  

s p o u t   a d a p t e r   22  and  the   n o z z l e   body   12.  A n n u l a r  

c h a m b e r   78  is  s e a l e d   on  o p p o s i t e   s i d e s   by  0 - r i n g s   77 

and  79  and  i s   in  open   c o m m u n i c a t i o n   w i t h   a  c h a m b e r   82 

t h r o u g h   j o i n i n g   a d j a c e n t   p a s s a g e s   80a  and  80b,   t h e  

p a s s a g e   80a  b e i n g   in   t he   body   12  and  t h e   p a s s a g e   8 0 b  

b e i n g   in   a  cap  84  s e c u r e d   a t o p   the   n o z z l e   body  12  b y  

s u i t a b l e   f a s t e n i n g   e l e m e n t s   s u c h   as  s c r e w s   ( n o t   s h o w n ) .  

Chamber   82  is   f o r m e d   b e t w e e n   t he   cap  84  and  a 

d i a p h r a g m   86  w h i c h   p r o v i d e s   an  a i r   s e a l   b e t w e e n   t h e  

c h a m b e r   82  and  t h e   a u t o m a t i c   s h u t - o f f   m e c h a n i s m   38 

w h i c h   i s   p o s i t i o n e d   b e n e a t h   t h e   d i a p h r a g m   86.  A 

c o m p r e s s i o n   s p r i n g   90  i s   c e n t r a l l y   d i s p o s e d   w i t h i n   t h e  

c h a m b e r   82  to   u r g e   t he   c e n t r a l   p o r t i o n   of  t h e  

d i a p h r a g m   86  d o w n w a r d l y .   As  w i l l   be  e x p l a i n e d   i n  

d e t a i l   l a t e r ,   t h e   a u t o m a t i c   s h u t - o f f   m e c h a n i s m   i s  

i n t e r c o n n e c t e d   to  t he   d i a p h r a g m   8 6 .  

A  f u r t h e r   p a s s a g e w a y   81  p r o v i d e s   c o m m u n i c a t i o n  

b e t w e e n   t h e   a n n u l a r   c h a m b e r   78  and  an  a n n u l a r   g r o o v e  

or  p a s s a g e w a y   93  a b o u t   t h e   p e r i p h e r y   of  a  c a r r i e r  

h o u s i n g   159.   T h i s   p a s s a g e w a y   93  c o m m u n i c a t e s   w i t h  

a n o t h e r   p a s s a g e w a y   94  w h i c h ,   in  t u r n ,   c o m m u n i c a t e s  

w i t h   a  v e n t u r i   l o c a t e d   n e x t   to  t he   p o p p e t   v a l v e   24  b y  

way  of  a  p a s s a g e   96  f o r m e d   in  t h e   o u t e r   s i d e w a l l   48  o f  



t h e   body  m o d u l e   44.  The  p a s s a g e   96  c o m m u n i c a t e s   w i t h  

an  a n n u l a r   c h a m b e r   98  w h i c h   in  t u r n   c o m m u n i c a t e s   w i t h  

a  v e n t u r i   p a s s a g e   100  a d j a c e n t   s e a t   2 6 .  

The  n o z z l e   body  12  i s   c o n n e c t e d   to  a  r u b b e r   h o s e  

( n o t   shown)   w h i c h   l e a d s   to  a  p r e s s u r i z e d   s o u r c e   o f  

g a s o l i n e .   T h i s   c o n n e c t i o n   i s   by  way  of  a  s w i v e l   1 0 2  

c o n s i s t i n g   of  a  b a s e   p o r t i o n   1 0 2 a ,   t h r e a d a b l y   r e c e i v e d  

by  t h e   n o z z l e   body  12,  and  a  t a i l   p o r t i o n   1 0 2 b  

r o t a t a b l y   f i t t e d   to  t he   b a s e   p o r t i o n   1 0 2 a .   An  0 - r i n g  

1 0 1 - i s   i n t e r p o s e d   b e t w e e n   t h e   b a s e   p o r t i o n   102  and  t h e  

n o z z l e   body  12  f o r   s e a l i n g   p u r p o s e s .   S i m i l a r l y ,   a n  

0 - r i n g   104  i s   i n t e r p o s e d   b e t w e e n   the   b a s e   and  t a i l  

p o r t i o n s   102a  and  102b  to  p r o v i d e   a  f l u i d   s e a l   b e t w e e n  

t h o s e   two  e l e m e n t s   w h i l e   at   t h e   same  t i m e ,   p e r m i t t i n g  

r e l a t i v e   r o t a r y   m o t i o n   t h e r e b e t w e e n .   The  t a i l   p o r t i o n  

102b  r e c e i v e s   t h e   r u b b e r   h o s e   ( n o t   shown)   to  w h i c h   i t  

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

b e t w e e n   t h e   b a s e   102a  and  the   t a i l   102b  p o r t i o n s   o f  

t h e   s w i v e l   102  t h u s   p r o v i d e s   f o r   r e l a t i v e   r o t a r y  

m o t i o n   b e t w e e n   t h e   n o z z l e   b o d y   12  and  t h e   h o s e   ( n o t  

s h o w n )   w h i c h   d e l i v e r s   p r e s s u r i z e d   g a s o l i n e   f rom  a  p u m p  
( n o t   s h o w n ) .   A  r e t a i n i n g   r i n g   106  i s   f i t t e d   w i t h i n   a n  
e x t e r n a l   a n n u l a r   g r o o v e   in  t a i l   p o r t i o n   102b  t o  

p r e v e n t   r e l a t i v e   a x i a l   m o v e m e n t   b e t w e e n   t h e   two  s w i v e l  

c o m p o n e n t s   1 0 2 a   and  102b .   A  s p a c e r   107  i s   a l s o  

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

end  of  t a i l   p o r t i o n   102b  b e t w e e n   t h e   b a s e   p o r t i o n   1 0 2 b  

and  a  wave  s p r i n g   108.   The  s p a c e r   n o t   o n l y   c o n t a i n s  

t h e   r i n g   106  w i t h i n   i t s   a n n u l a r   g r o o v e ,   i t   p r o v i d e s   a n  

a x i a l   t h r u s t   a g a i n s t   t h e   wave  s p r i n g   108  to  u r g e   t h e  

body   m o d u l e   44  l e f t w a r d l y   in   t h e   i l l u s t r a t i o n .  

The  a u t o m a t i c   s h u t - o f f   m e c h a n i s m   38  of  FIGS.  1 - 3  

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



FIGS.  4a  t h r o u g h   4g,  and  FIGS.   5 - 1 1 .   FIG.  4a  shows  a  
s e c o n d   l i n k a g e   member  111  w h i c h   c o n s i s t s   of  a  p a i r   o f  

i n d i v i d u a l   e l o n g a t e d   l i n k s   110  and  112  j o i n e d   by  a  

s p a n n i n g   b r i d g e   member  114  w h i c h   r i g i d l y   c o n n e c t s   a n d  

a l i g n s   t h e   i n d i v i d u a l   l i n k s   110  and  112.   T h e  

e l o n g a t e d   l i n k s   110  and  112  a r e   a l s o   j o i n e d   by  a  

r o l l e r   116  p r o x i m a l   to  one  end  of  e a c h   of  t h e   l i n k s  

110  and  112.   Each   of  t he   l i n k s   110  and  112  a l s o   has   a  

p a i r   of  a p e r t u r e s   w h i c h   a re   a l i g n e d   w i t h   a  

c o r r e s p o n d i n g   a p e r t u r e   in   t h e   o t h e r   l i n k ,   a p e r t u r e s  
118  and  120  in   l i n k   110  b e i n g   a l i g n e d   w i t h   a p e r t u r e s  
122  and  124  in   l i n k   112.   The  s p a n n i n g   b r i d g e   m e m b e r  

114  and  t h e   r o l l e r   116  h o l d   t h e   l i n k s   in  a l i g n e d ,  

s p a c e d ,   p a r a l l e l   r e l a t i o n s h i p .  
As  shown  in  t h e   d e p i c t i o n   of  FIG.  4b,  t he   a l i g n e d ,  

s p a c e d ,   p a r a l l e l   l i n k s   110  and  112  w h i c h   fo rm  t h e  

s e c o n d   l i n k a g e   member  111  a r e   r o t a t a b l y   a t t a c h e d   to  a  

c o h n e c t i n g   member  in  t h e   f o rm  of  a  yoke  126.   The  y o k e  

c o n s i s t s   of  a  p a i r   of  s i d e w a l l s   126a  w h i c h   a r e   s p a n n e d  

by  a  c r o s s   p i e c e   126b .   The  s e c o n d   l i n k a g e   member  1 1 1  

is   a t t a c h e d   to  t h e   yoke   126  t h r o u g h   t h e   a g e n c y   of  a  

c o n n e c t i n g   p i n   128  w h i c h   p a s s e s   t h r o u g h   a l i g n e d  

a p e r t u r e s   120  and  124  in  t he   l i n k s   110  and  1 1 2  

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

a p e r t u r e s   in  t h e   yoke   s i d e w a l l s   1 2 6 a ,   w h i c h   s i d e w a l l s  

126a  a r e   d i s p o s e d   o u t s i d e   t h e   l i n k s   110  and  112  i n  

p a r a l l e l   r e l a t i o n s h i p   t h e r e t o .   A  s p r i n g   130  is   c o i l e d  

a b o u t   c o n n e c t i n g   p i n   128  w i t h   one  end  130a  d i s p o s e d  

a b o u t   t h e   c r o s s   p i e c e   126b .   The  o t h e r   end  130b  o f  

s p r i n g   130  i s   shown  e x t e n d i n g   i n t o   s p a c e   in   FIG.  4 b .  

T h i s   o t h e r   end  130b  w i l l   be  b i a s e d   a g a i n s t   a  

c o n n e c t i n g   member  e x t e n d i n g   t h r o u g h   a p e r t u r e s   118  a n d  

122  in  l a t e r   a s s e m b l y .  

FIG.  4c  shows  t he   s u b - a s s e m b l y   of  FIG.  4b  d i s p o s e d  



w i t h i n   a  f i r s t   l i n k a g e   member  or  a n c h o r   132.   T h e  

a n c h o r   132  i n c l u d e s   a  p a i r   of  l i n k s   134  and  136  w h i c h  

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

110  and  112.   T h e s e   p a r a l l e l   l i n k s   134  and  136  a r e  

s p a c e d   by  a  c r o s s   p o r t i o n   138  w h i c h   r i g i d l y   j o i n s   e a c h  

of  t he   l i n k s   134  and  136  n e a r   t h e i r   m i d - s e c t i o n s .   T h e  

l i n k s   134  and  136  have   a l i g n e d   a p e r t u r e s   142  and  1 4 4  

d i s p o s e d   s l i g h t l y   a b o v e   t h e i r   m i d - s e c t i o n s .   A  p i n   1 4 0  

e x t e n d s   t h r o u g h   t h e s e   a p e r t u r e s   142  and  144  a n d  

t h r o u g h   a p e r t u r e s   118  and  122  in  l i n k s   110  and  1 1 2 .  

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

l i n k s   134  and  136.   The  c o n n e c t i n g   p i n   140  t h u s  

s e c u r e s   t he   s u b - a s s e m b l y   of  FIG.   4b  to  t he   a n c h o r   1 3 2  

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

b e t w e e n   t h e   e n t i r e   FIG.  4b  s u b - a s s e m b l y   and  t h e   a n c h o r  

1 3 2 .  

A  s p r i n g   146  i s   c o i l e d   a b o u t   a  p o r t i o n   of  t he   p i n  

140  e x t e n d i n g   b e t w e e n   l i n k s   110  and  112.   The  f u n c t i o n  

of  t he   s p r i n g   146  is   to   b i a s   t he   FIG.  4  s u b - a s s e m b l y  

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

r e s p e c t   to   t h e   a n c h o r   132,   t h i s   p r e d e t e r m i n e d   p o s i t i o n  

b e i n g   t h a t   i l l u s t r a t e d   in   FIG.  4 c .  

FIG.  4d  d e p i c t s   a  s u b - a s s e m b l y   of  FIG.  4c  w i t h   t h e  

a d d i t i o n   of  t h e   r o l l e r   36  ( w h i c h   was  d i s c u s s e d ,   s u p r a ,  
in   c o n n e c t i o n   w i t h   FIG.  1)  e x t e n d i n g   f rom  l i n k   134  t o  

l i n k   136  t h r o u g h   a p e r t u r e s   150  and  152  r e s p e c t i v e l y  

n e a r   t h e   b o t t o m   of  t h e s e   l i n k s   134  and  136.   Due  t o  

t h e   p o s i t i o n i n g   of  t he   FIG.  4  s u b - a s s e m b l y   w i t h  

r e s p e c t   to  t he   f i r s t   l i n k a g e   or  a n c h o r   132,  t he   r o l l e r  

36  i s   p o s i t i o n e d   b e l o w   the   FIG.  4b  s u b - a s s e m b l y .   T h e  

l i n k s   134  and  136  a l s o   have   a p e r t u r e s   154  and  156  n e a r  

t h e i r   top   p o r t i o n s .   When  t h e   FIG.  4b  s u b - a s s e m b l y   i s  

p o s i t i o n e d   as  i l l u s t r a t e d   in   FIGS.   4c  and  4d  w i t h  

r e s p e c t   to   t h e   a n c h o r   132,   t h e s e   a p e r t u r e s   154  and  1 5 6  



a r e   in  a l i g n m e n t   w i t h   t he   r o l l e r   116  e x t e n d i n g   b e t w e e n  

l i n k s   110  and  1 1 2 .  

As  s e e n   in  FIG.  4e,   t he   s u b - a s s e m b l y   of  FIG.  4d  i s  

d i s p o s e d   w i t h i n   a  l a t c h   m o d u l e   h o u s i n g   158.   I t   i s  

r e t a i n e d   in  t h e   l a t c h   m o d u l e   h o u s i n g   158  by  a  p a i r   o f  

p i n s   160  and  162  ( p i n   162  is  no t   i l l u s t r a t e d   in  F I G .  

4e,   see   FIG.  9)  w h i c h   e x t e n d   f rom  t h e  l a t c h   m o d u l e  

h o u s i n g   158  t h r o u g h   the   p r e v i o u s l y   d e s c r i b e d   a p e r t u r e s  

154  and  156  to  p r o v i d e   a  r o t a t a b l e   m o v a b l e   c o n n e c t i o n  

b e t w e e n  t h e   f i r s t   l i n k a g e   or  a n c h o r   132  and  l a t c h  .  

m o d u l e   h o u s i n g   158.  As  i l l u s t r a t e d   in  FIG.  4e,   t h e  

p i n s   160  and  162  have   a x e s   w h i c h   a r e   c o i n c i d e n t   w i t h  

the   a x i s   of  r o l l e r   116.  Each  of  t he   p i n s   160  and  1 6 2  

have   a  r e t a i n i n g   r i n g   to  m a i n t a i n   t h e   p i n s '   (160  a n d  

162)  p o s i t i o n .   Only  r e t a i n i n g   r i n g   164  on  p i n   160  i s  

i l l u s t r a t e d   in  FIG.  4c.   H o w e v e r ,   p i n   162  c o n t a i n s   a  

s i m i l a r   r e t a i n e r   r i n g   165  ( s e e   FIG.  9 ) .  

FIG.  4f  d e p i c t s   a  c l e v i s   166  and  a  f u l c r u m   1 6 8  

w h i c h   i s   s e c u r e d   to  t he   c l e v i s   166  in  a  r o t a t a b l y  

m o v a b l e   i n t e r r e l a t i o n s h i p   by  a  c o n n e c t i n g   p i n   1 7 0 .  

The  c l e v i s   166  a l s o   has   a n o t h e r   o p e n i n g   172  a t   i t s   e n d  

w h i c h   i s   o p p o s i t e   to  t h e   end  w i t h   t h e   c o n n e c t i o n   w i t h  

f u l c r u m   168  by  p i n   170.   In  FIG.  4g  i t   is  s e e n   t h a t  

t h e   c l e v i s   166  is   r o t a t a b l y   s e c u r e d   to  t he   l a t c h  

m o d u l e   h o u s i n g   158  by  a  f u r t h e r   c o n n e c t i n g   p i n   1 7 4  

e x t e n d i n g   t h r o u g h   t h i s   o p e n i n g   172.   A  r e t a i n e r   r i n g  

176  is   a l s o   i l l u s t r a t e d   on  c o n n e c t i n g   p i n   174  to   k e e p  
t he   p i n   174  in  i t s   d e s i r e d   p o s i t i o n .   As  shown  in  F I G .  

4g,  t he   c l e v i s   166  p i v o t s   a b o u t   t h e   p i n   174 ,   w h i c h  

movemen t   p e r m i t s   i t   to  s e l e c t i v e l y   d r o p   down  o v e r  

r o l l e r   116.  When  so  d r o p p e d   down  o v e r   r o l l e r   116,   t h e  

c l e v i s   166  e n g a g e s   r o l l e r   116  and  p r e v e n t s  

c o u n t e r c l o c k w i s e   r o t a t i o n   of  t h e   r o l l e r   116  o t h e r   t h a n  

a b o u t   i t s   own  a x i s .  



FIG.  5  shows  t h e   l a t c h   m o d u l e   h o u s i n g   158  in  p l a n  

v iew  to  i l l u s t r a t e   t h e   i n t e r r e l a t i o n s h i p   of  t h e  

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

T h e s e   same  e l e m e n t s   a r e   i l l u s t r a t e d   in   t h e   c r o s s  
s e c t i o n a l   e l e v a t i o n a l   v i ew   of  FIG.  6.  As  e x p l a i n e d  

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

m o d u l e   h o u s i n g   158  p a r t i a l l y   c o m p r i s e   t he   s h u t - o f f  

m e c h a n i s m   38  in   t h e i r   r e l a t i v e   p o s i t i o n s   w h i c h  

c o r r e s p o n d   to  t h e   r e l a x e d   n o z z l e   p o s i t i o n   d e p i c t e d   i n  

FIG.  1 .  

When  i t   is  d e s i r e d   to  d i s p e n s e   g a s o l i n e   f rom  t h e  

n o z z l e ,   t h e   m a n u a l   l e v e r   28  (FIGS  1 - 3 )   i s   c o m p r e s s e d  

t o w a r d   t he   n o z z l e   body   12  to   p i v o t   t he   l e v e r   28  a b o u t  

p i v o t   p i n   32.  T h i s   f o r c e s   t h e   cam  34  to  c o n t a c t   a n d  

move  r o l l e r   36  on  t h e   s h u t - o f f   m e c h a n i s m   38  as  t h e   c am 

. 3 4   i s   r o t a t e d   c o u n t e r c l o c k w i s e   a b o u t   p i v o t   p i n   3 2 .  

T h i s   c o u n t e r c l o c k w i s e   m o v e m e n t   of  t he   cam  34  r e s u l t s  

in  c l o c k w i s e   r o t a t i o n   of  t he   a n c h o r   132 ,   as  w e l l   a s  

t h e   e n t i r e   s u b - a s s e m b l y   of  FIG.  4b  c o n t a i n e d   w i t h i n  

t h e   f i r s t   l i n k a g e   or  a n c h o r   132 ,   a b o u t   a  f i r s t   a x i s  

w h i c h   is  c o i n c i d e n t   w i t h   b o t h   t h o s e   of  t he   p i v o t   o f  

r o l l e r   116  and  p i v o t   p i n s   160  and  162.   T h i s   m o v e m e n t  

of  t h e   s h u t - o f f   m e c h a n i s m   38  i s   i l l u s t r a t e d   in  FIG.  7 

w h i c h   c o r r e s p o n d s   to  t he   p o s i t i o n   of  t h e   s h u t - o f f  

m e c h a n i s m   d e p i c t e d   in   t he   i l l u s t r a t i o n   of  FIG.  2.  As  

is   a p p a r e n t   f rom  t he   i l l u s t r a t i o n   of  FIG.  2,  c l o c k w i s e  

p i v o t i n g   of  t h e   s h u t - o f f   m e c h a n i s m   38  a b o u t   r o l l e r   1 1 6  

moves  t h e   v a l v e   s t em  40  l e f t w a r d l y ,   t he   v a l v e   s t em  40  

b e i n g   s e c u r e l y   c o n n e c t e d   to  yoke   126 .   T h i s   l e f t w a r d  

m o v e m e n t   of  t h e   v a l v e   s t em  r e s u l t s   b e c a u s e   t he   s e c o n d  

l i n k a g e   member  111  i s   s e c u r e l y   a t t a c h e d   to  a n c h o r   1 3 2  

a b o u t   c o n n e c t i n g   p i n   140  and  r o l l e r   116  is  p r o h i b i t e d  

f rom  o t h e r   t h a n   r o t a t i o n a l   m o v e m e n t   a b o u t   i t s   own  a x i s  

by  t h e   e n g a g e m e n t   by  c l e v i s   166.   The  e n g a g e m e n t   o f  



r o l l e r   116  by  t he   c l e v i s   166  e f f e c t i v e l y   c o u p l e s   t h e  

i n d e p e n d e n t l y   r o t a t a b l e   s e c o n d   l i n k a g e   member  111  a n d  

the   a n c h o r   132.   The  l e f t w a r d   m o v e m e n t   of  t he   v a l v e  

s tem  40  r e m o v e s   t he   cup  s h a p e d   end  t h i m b l e   50  of  t h e  

v a l v e   s t em  40  away  f rom  t he   p o p p e t   v a l v e   24.  T h e  

p o p p e t   v a l v e   24  is   u r g e d   to  t he   c l o s e d   p o s i t i o n   b y  

o n l y   c o m p r e s s i o n   s p r i n g   54.  T h u s ,   w h e n e v e r   t he   b a c k  

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

s u f f i c i e n t   to  o v e r c o m e   s p r i n g   54,  t he   p o p p e t   v a l v e   24  

i s  m o v e d   to  an  open   or  u n s e a t e d   p o s i t i o n .   T h u s ,   e v e n  

t h o u g h   t h e   p o p p e t   v a l v e   24  i s   shown  in  t he   c l o s e d   o r  

s e a t e d   p o s i t i o n   in  FIG.  2,  t he   p o s i t i o n   of  t h e  

s h u t - o f f   m e c h a n i s m   38  r e p r e s e n t s   t h a t   of  a  f u l l y   o p e n  

p o s i t i o n .  

For  r e a s o n s   w h i c h   w i l l   be  d i s c u s s e d   l a t e r ,   u n d e r  

c e r t a i n   c o n d i t i o n s ,   the   d i a p h r a g m   86  ( w h i c h   i s  

c o n n e c t e d   to   t h e   c l e v i s   166)   is   u r g e d   u p w a r d l y   a n d  

t h i s   u p w a r d   movemen t   r o t a t e s   t he   c l e v i s   166  a b o u t   p i n  

174  to  d i s e n g a g e   t he   c l e v i s   f rom  t he   r o l l e r   116  and  t o  

u n c o u p l e   a n c h o r   132  f rom  t he   s e c o n d   l i n k a g e   111.   O n c e  

f r e e   of  t h e   c o n s t r a i n t s   of  c l e v i s   166 ,   t h e  

s u b - a s s e m b l y   of  FIG.  4b  is   r o t a t a b l e   a b o u t  

i n t e r c o n n e c t i n g   p i n   140  u n d e r   t h e   i n f l u e n c e   of  s p r i n g  

146.   In  o t h e r   w o r d s ,   once   u n c o u p l e d ,   t he   s e c o n d  

l i n k a g e   111  and  a n c h o r   132  a r e   i n d e p e n d e n t l y  

r o t a t a b l e .   In  a d d i t i o n ,   c o m p r e s s i o n   s p r i n g   52  u r g e s  
the   t h i m b l e   50  r i g i d l y   s e c u r e d   to  t h e   s t em  40  

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

to  p i n   128  w h i c h   c o n n e c t s   t h e   yoke   126  to  the   s e c o n d  

l i n k a g e   111 .   T h i s ,   of  c o u r s e ,   a p p l i e s   a  

c o u n t e r c l o c k w i s e   moment  to  t h e   s e c o n d   l i n k a g e   111  

a b o u t   c o n n e c t i n g   p i n   140  b e t w e e n   t he   s e c o n d   l i n k a g e  

member  111  and  t he   a n c h o r   132.   T h i s   c a u s e s   t he   s e c o n d  

l i n k a g e   111  to  r o t a t e   r e l a t i v e   to  t he   a n c h o r   132  a b o u t  



a  s e c o n d   a x i s   c o i n c i d e n t   w i t h   t he   a x i s   of  c o n n e c t i n g  

p i n   140.   T h i s   s e c o n d   a x i s   is  s u b s t a n t i a l l y   p a r a l l e l  

to  t he   f i r s t   a x i s   c o i n c i d e n t   w i t h   t he   a x i s   of  r o l l e r  

116  and  p i n s   160  and  1 6 2 .  

FIG.  8  d e p i c t s ,   in  g r e a t e r   d e t a i l ,   t h e  

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

s h u t - o f f   m e c h a n i s m   38  in  t h e   s h u t - o f f   p o s i t i o n   s h o w n  

in  FIG.  3  a f t e r   t h e   c l e v i s   166  has   d i s e n g a g e d   t h e  

r o l l e r   116 .   In  t h i s   p o s i t i o n ,   t he   yoke   126  has   m o v e d  

r i g h t w a r d l y   as  t he   s e c o n d   l i n k a g e   member  111  p i v o t s  

a b o u t   c o n n e c t i n g   p i n   140 .   The  v a l v e   s tem  40  c o n n e c t e d  

to  t he   yoke   126  ( s e e   FIG.  3)  i s   t h u s   moved  r i g h t w a r d l y  

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

s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t he   f i r s t   and  s e c o n d  

a x e s   of  t h e   s h u t - o f f   m e c h a n i s m   38,  f o r c i n g   the   p o p p e t  

. v a l v e   24  i n t o   i t s   s e a t e d   p o s i t i o n   a g a i n s t   t h e  

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

n o z z l e   1 0 .  

In  FIG.  9,  t he   l a t c h   m o d u l e   158  c o n t a i n i n g   t h e  

s h u t - o f f   m e c h a n i s m   38  is   i l l u s t r a t e d   in   a  c r o s s  

s e c t i o n a l   v i ew   t a k e n   a l o n g   9-9  of  FIG.  6.  FIG.  9 

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

r e l a x e d   p o s i t i o n   (of   FIG.  6)  f rom  a  d i f f e r e n t   a n g l e .  

FIG.  10  is   t a k e n   a l o n g   l i n e   1 0 - 1 0   of  FIG.   9  to  o n c e  

a g a i n   i l l u s t r a t e   f rom  a  s t i l l   d i f f e r e n t   a n g l e ,   t h e  

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

s h u t - o f f   m e c h a n i s m   and  t h e i r   r e l a t i v e   p o s i t i o n s .  

In  FIG.  12,  t he   m a n u a l   a c t u a t i n g   l e v e r   28  and  t h e  

a t t a c h e d   a c t u a t i n g   cam  34  a r e   shown  in   a  n e s t i n g  

r e l a t i o n s h i p   to   t h e   g u a r d   30.  The  g u a r d   30  has   a n  

open   g r o o v e   180  w h i c h   n e s t i n g l y   r e c e i v e s   a  p i v o t a l   p i n  

182  w h i c h   e x t e n d s   t h r o u g h   t h e   l e v e r   28.  O n c e  

a s s e m b l e d ,   t h e   p i n   182  i s   r e t a i n e d   in   the   open   g r o o v e  
180  by  t h e   body   12  of  t h e   n o z z l e   to   w h i c h   the   g u a r d   30 



is  a s s e m b l e d .   As  s h o u l d   be  i m p l i c i t   f rom  t h e   a b o v e  

d e s c r i p t i o n ,   t he   g u a r d   30  and  t he   l e v e r   28  a r e  

a s s e m b l e d   p r i o r   to  the   a t t a c h i n g   t h e   g u a r d   30  to  t h e  

n o z z l e   body  1 2 .  

The  l a t c h   m o d u l e   158  and  t he   s h u t - o f f   m e c h a n i s m  

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

in  t he   c r o s s   s e c t i o n a l   d e p i c t i o n   of  FIG.  11  as  t h e s e  

c o m p o n e n t s   w o u l d   be  s e e n   f rom  the   s p o u t   end  of  t h e  

n o z z l e .   The  v i ew   shows  the   l a t c h   m o d u l e   158  d i s p o s e d  

i n  t h e   c a r r i e r   h o u s i n g   159,   w h i c h   c a r r i e r   h o u s i n g   1 5 9  

is  in  t u r n   d i s p o s e d   w i t h i n   t h e   i n t e r n a l   f l o w   p a s s a g e  
14  of  t h e   n o z z l e   10.  The  c a r r i e r   h o u s i n g   159  has   a  

p l u r a l i t y   of  l i q u i d   s e a l s   a b o u t   i t s   p e r i p h e r y .  

P r o x i m a l   to  t he   b o t t o m   of  t h e  f l o w   p a s s a g e   14,  a n  

0 - r i n g   190  i s   i n t e r p o s e d   b e t w e e n   the   c a r r i e r   h o u s i n g  

159  and  t he   n o z z l e   body  12.  S i m i l a r l y ,   a  p a i r   o f  

0 - r i n g s   192  and  194  c i r c u m s c r i b e   the   top   p o r t i o n   o f  

t he   c a r r i e r   h o u s i n g   159  in  0 - r i n g   r e c e p t i v e   g r o o v e s .  

The  0 - r i n g s   192  and  194  a r e   d i s p o s e d   on  o p p o s i t e   s i d e s  

( b o t t o m   and  top   r e s p e c t i v e l y ,   in   t he   i l l u s t r a t i o n )   o f  

the   a n n u l a r   g r o o v e   or  p a s s a g e w a y   93  w h i c h   f o r m s   p a r t  

of  t h e   a i r   p a s s a g e w a y   b e t w e e n   t h e   o p e n i n g   64  and  t h e  

v e n t u r i   p a s s a g e   100.  I t   is  t h u s   s e e n   t h a t   t h e s e  

0 - r i n g s   193  and  194  a l s o   s e r v e   to  s e a l   t he   p a s s a g e w a y  
93.  I t   is  t h u s   s e e n   t h a t   t he   c a r r i e r   h o u s i n g   1 5 9 ,  

w i t h   t he   a i d   o f   t he   a f o r e m e n t i o n e d   0 - r i n g s ,   c o o p e r a t e s  
w i t h   t h e   n o z z l e   body  12  to  p r o t e c t   t he   l a t c h   m o d u l e  

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

f l u i d   f l o w i n g   t h r o u g h   the   i n t e r n a l   f l o w   p a s s a g e   14  t o  

keep   t h e   l a t c h   m o d u l e   d r y .  

The  c a r r i e r   h o u s i n g   159  a l s o   has   an  o p e n i n g   196  i n  

i t s   b o t t o m   p o r t i o n   t h r o u g h   w h i c h   the   a c t u a t i n g   cam  34  

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

36.  The  m a n u a l   l e v e r   28  f rom  w h i c h   a c t u a t i n g   cam  34  

e x t e n d s   i s ,   of  c o u r s e ,   o u t s i d e   of  t he   p r o t e c t i v e  

c a r r i e r   h o u s i n g   159.   H o w e v e r ,   t he   o p e n i n g   196  i s  



b e n e a t h   t h e   l i q u i d   s e a l   f o r m e d   by  t h e   0 - r i n g   1 9 0 .  

As  p e r h a p s   b e s t   r e a l i z e d   f rom  a  j o i n t   v i e w i n g   o f  

FIGS.   11  and  12,  t he   g u a r d   30  is  a t t a c h e d   to  t h e  

n o z z l e   body  12  by  a  t h r e a d a b l e   f a s t e n i n g   e l e m e n t   1 9 8  

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

g u a r d   a s s e m b l y   s i d e w a l l s   30a  and  30b  as  w e l l   a s  

d o w n w a r d l y   e x t e n d i n g   f l a n g e s   12a  and  12b  e x t e n d i n g  

f rom  t h e   n o z z l e   body  1 2 .  

T u r n i n g   now  to  FIGS.   18  and  19,  t he   d i a p h r a g m   86 

is  shown  i s o l a t e d   and  in  g r e a t e r   d e t a i l .   T h i s  

d i a p h r a g m   86  has   a  c e n t r a l l y   d i s p o s e d   b i f u r c a t e d  

c o n n e c t i n g   member  200  w h i c h   i s   s e c u r e d   to  t h e  

u n d e r s i d e   of  t h e   d i a p h r a g m   86  t h r o u g h   t he   a g e n c y   of  a  

r i v e t   202.   The  r i v e t   202  e x t e n d s   t h r o u g h   t h e  

d i a p h r a g m   86  to  i n t e r l o c k   w i t h   a  cup  s h a p e d   w a s h e r   2 0 4  

on  t he   o t h e r   s i d e   of  t he   d i a p h r a g m   86.  The  d i a p h r a g m  
8 6 . a l s o   has   a  p l u r a l i t y   of  a p e r t u r e s   206  a b o u t   i t s  

p e r i p h e r y   f o r   s e c u r i n g   t he   d i a p h r a g m   86  to  t he   n o z z l e  

body   12.  The  l e v e r   168,   i l l u s t r a t e d   in   d e t a i l   in  F I G .  

4 f ,   i s   d i s p o s e d   b e t w e e n   the   b i f u r c a t e d   p o r t i o n s   o f  

c o n n e c t i n g   member  200  s u c h   t h a t   u p w a r d   m o v e m e n t   o f  

d i a p h r a g m   86  f o r c e s   s i m i l a r   u p w a r d   m o v e m e n t   of  l e v e r  

168  to   e f f e c t u a t e   r o t a t i o n a l   m o v e m e n t   of  t h e   c l e v i s  

166  a b o u t   p i v o t   p i n   172.   T h i s   r e l a t i o n s h i p   i s   p e r h a p s  

b e s t   shown  in   FIGS.  1 - 3 .  

FIGS.   16  and  17  show  t h e   m a n u a l   l e v e r   28  and  t h e  

a t t a c h e d   a c t u a t i n g   cam  34  i s o l a t e d   f rom  t he   n o z z l e  

body   in  g r e a t e r   d e t a i l .   I t   i s   s e e n   t h a t   the   end  o f  

t h e   l e v e r   28  d i s t a l   to  t h e   p i v o t i n g   p i n   32  has   a  

s p r i n g   b i a s e d   a u t o m a t i c   h o l d - o p e n   l e v e r   208.  T h i s  

a u t o m a t i c   h o l d - o p e n   l e v e r   208  i s   p i v o t a l l y   m o u n t e d   a t  

p i v o t   p i n   210  w h e r e   i t   is  u r g e d   c o u n t e r c l o c k w i s e  

a g a i n s t   t h e   a c t u a t i n g   l e v e r   28  by  a  s p r i n g   211  c o i l e d  

a b o u t   t h e   p i n   210.  The  a u t o m a t i c   h o l d - o p e n   l e v e r   2 0 8  



has   a  hook   p o r t i o n   212  w h i c h   e x t e n d s   o u t w a r d l y   i n  

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

p o r t i o n   208a  of  t h e   h o l d - o p e n   l e v e r   e x t e n s i o n .   As 

shown  in  FIG.  17,  the   end  of  t he   h o l d - o p e n   l e v e r   m o s t  

d i s t a l   to  t h e   p i v o t   p i n   210  has   o u t w a r d l y   e x t e n d i n g  

w i n g s   208b  on  b o t h   s i d e s   of  t h e   main   l e v e r   p o r t i o n  
208a .   The  w i n g s   208b  a r e   in  g e n e r a l l y   p e r p e n d i c u l a r  

r e l a t i o n s h i p   to  t h e   main   l e v e r   p o r t i o n   208a  as  w e l l   a s  

to  t he   hook  p o r t i o n   212.   As  s e e n   in  a n y  o n e   of  F I G S .  

1  t h r o u g h  3 ,   t h e   g u a r d   30  has   a  p l u r a l i t y   of  r e t a i n i n g  

p i n s   27  p r o m i x a l   to  t he   a r c u a t e   swing   of  t h e   l e v e r  

28.  When  i t   is   d e s i r e d   to  p o s i t i o n   the   n o z z l e   in  a n  
a u t o m a t i c   f i l l   mode,   t h e   h o l d - o p e n   l e v e r   is   p i v o t e d  

c l o c k w i s e   a b o u t   p i n   210  a g a i n s t   t h e   b i a s   s p r i n g   211  s o  

t h a t   hook   p o r t i o n   212  is   h o o k e d   a r o u n d   one  of  t h e   p i n s  

27  (F IGS .   1 - 3 ) .   When  the   l e v e r   is   r e l e a s e d ,   i t   w i l l  

b e  m o v e d   c l o c k w i s e   s l i g h t l y   a b o u t   p i v o t   p i n   32  so  a s  

to   f u l l y   e n g a g e   t h e   hook   212  a b o u t   one  of  t he   p i n s  

27.  T h i s   f u l l   e n g a g e m e n t   of  t he   hook   212  a b o u t   one  o f  

t h e   p i n s   27  w i l l   h o l d   t he   l e v e r   in   t he   s e l e c t e d   o p e n  

p o s i t i o n   u n t i l   t he   hook   is  d i s e n g a g e d   f rom  t h e   p i n   2 7 ,  

e i t h e r   m a n u a l l y   by  t h e   o p e r a t o r   or  by  v i r t u e   o f  

o p e r a t i o n   of  t h e   a u t o m a t i c   s h u t - o f f   m e c h a n i s m   38  

d e s c r i b e d   a b o v e .  

R e f e r r i n g   now  to  FIG.  14,  t h a t   i l l u s t r a t i o n  

d e p i c t s   t h e   body   c h a m b e r   m o d u l e   or  c a r t r i d g e   44  

i l l u s t r a t e d   in  FIGS.   1-3  in   g r e a t e r   d e t a i l   as  i t   i s  

a s s e m b l e d ,   w h e r e a s   FIG.  13  shows  t h e s e   same  c o m p o n e n t s  

in  an  e x p l o d e d   p i c t u r i z a t i o n .   The  body  m o d u l e   44  

i n c l u d e s   a  c y l i n d r i c a l   member  or  s l e e v e   48  w h i c h ,   i n  

the   a s s e m b l e d   c o n d i t i o n   d e p i c t e d   in  FIG.  14,  h o u s e s  

most   of  t he   body  c h a m b e r   m o d u l e ' s   mov ing   e l e m e n t s .  

T h i s   c y l i n d r i c a l   member  or  s l e e v e   48  has   a  c e n t r a l  

f l u i d   p a s s a g e   255  w h i c h   e x t e n d s   t h r o u g h   t h e  



c y l i n d r i c a l   member  or  s l e e v e   48.  As  m e n t i o n e d   a b o v e  

in   c o n n e c t i o n   w i t h   FIG.  1,  c y l i n d r i c a l   member  o r  
s l e e v e   48  c o n t a i n s   a  c e n t e r   hub  or  s p i d e r   t y p e   s t e m  

g u i d e   42  p r o m i x a l   to  one  end  w h i c h   is   p o s i t i o n e d   i n  

t he   c e n t e r   of  t he   c y l i n d r i c a l   body  member  48.  T h i s  

c e n t e r   hub  42  c o n t a i n s   a  c e n t r a l l y   d i s p o s e d   a p e r t u r e  
256  w h i c h   is  in   a l g i n m e n t   w i t h   t h e   l o n g i t u d i n a l   a x i s  

of  t he   body   c h a m b e r   m o d u l e   44.  The  c e n t e r   hub  42  i s  

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

l e g s . o r   s u p p o r t s   46  w h i c h  e x t e n d   r a d i a l l y   i n w a r d   f r o m  

t h e   i n n e r   w a l l s   of  t he   s l e e v e   48.  The  s l e e v e   48  h a s  

an  a n n u l a r   s l o t   of  r e d u c e d   d i a m e t r a l   d i m e n s i o n   260  o n  

i t s   o u t e r   p e r i p h e r a l   s u r f a c e   n e a r   t he   end  of  t h e  

s l e e v e   48  h a v i n g   a  c e n t e r   hub  42.  The  o p p o s i t e   end  o f  

t he   s l e e v e   48  h a s   an  a n n u l a r   f l a n g e   262  of  i n c r e a s e d  

d i a m e t r a l   d i m e n s i o n   on  i t s   o u t e r   c o n t o u r .   The  a i r  

p a s s a g e   96  is   shown  to  be  f o r m e d   by  an  a x i a l l y  

e x t e n d i n g   s l o t   or  o p e n i n g   w h i c h   e x t e n d s   a l o n g   a  

s u b s t a n t i a l   p o r t i o n   of  t h e   s l e e v e   48.  T h i s   s l o t   96 

e x t e n d s   i n t o   t h e   a n n u l a r   f l a n g e   262  a t   w h i c h   p o i n t   i t  

c o m m u n i c a t e s   w i t h   t he   i n t e r i o r l y   d i s p o s e d   p r e s s u r e  
c h a m b e r   98  w h i c h   was  d i s c u s s e d   in   c o n n e c t i o n   w i t h  

FIGS.   1 - 3 .  

The  i n t e r i o r   p r e s s u r e   c h a m b e r   98  i s   a  s p a c e  
d e f i n e d   by  t h e   i n n e r   w a l l s   of  t he   s l e e v e   48  and  t h e  

o u t e r   w a l l s   of  a  b u s h i n g   268.  As  shown  in  e i t h e r   o f  

FIGS.   13  or  14,  t h e   b u s h i n g   268  i s   a x i a l l y   a d v a n c e d  

t h r o u g h t   t he   o p e n i n g   in   the   end  of  t h e   s l e e v e   48  

h a v i n g   the   a n n u l a r   r i d g e   262.   The  b u s h i n g   268  a l s o  

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

268a  h a v i n g   a  f i r s t   d i a m e t r a l   d i m e n s i o n   and  w i t h   a n  

end  p o r t i o n   268b  h a v i n g   a  s e c o n d   d i a m e t r a l   d i m e n s i o n  

g r e a t e r   t h a n   t h a t   of  p o r t i o n   2 6 8 a .   T h i s   e n l a r g e d   e n d  

p o r t i o n   268b  a b u t s   t h e   i n n e r   w a l l   of  t he   s l e e v e   a t   a  

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

255a  i n t e r i o r l y   f o r m e d   in  t h e   s l e e v e   48  a t   t he   e n d  

o p p o s i t e   t h e   c e n t e r   hub  42,  t he   i n t e r f a c e   of  t h e  



c o u n t e r b o r e   255a  w i t h   t he   f l u i d   p a s s a g e   255  ( w h i c h   h a s  

a  l e s s e r   d i a m e t e r   t h a n   t h i s   c o u n t e r b o r e )   f o r m i n g   a n  
a b u t m e n t .   The  s p a c e   b e t w e e n   t h e   main   p o r t i o n   268a  o f  

t h e   b u s h i n g   268  and  the   i n n e r   w a l l s   of  t h e   c y l i n d r i c a l  
member  48  ( a t   t h e   l o c a t i o n   of  t he   c o u n t e r b o r e )   f o r m  

the   p r e s s u r e   c h a m b e r   98  d e s c r i b e d   a b o v e   w h i c h  

c o m m u n i c a t e s   w i t h   t he   l o n g i t u d i n a l   s l o t   96.  T h i s  

c o m m u n i c a t i o n   i s   made  t h r o u g h   a  b o r e   2 7 0 .  

The  a n n u l a r   f l a n g e   or  r i d g e   262  of  t he   s l e e v e   48  

has   an  i n t e r i o r l y   t h r e a d e d   s u r f a c e   272  w h i c h   r e c e i v e s  

e x t e r n a l   t h r e a d s   on  the   o u t e r   p e r i p h e r y   of  t he   s e a t  

r i n g   26.  The  s e a t   r i n g   26  has   a  s t em   s u p p o r t   2 7 6  

w h i c h   e x t e n d s   r a d i a l l y   i n w a r d   f rom  t he   i n n e r   w a l l s   o f  

t he   s e a t  r i n g .   T h i s   s tem  s u p p o r t   276  c o n t a i n s   a n  

o p e n i n g   277  w h i c h   i s   in  a x i a l   a l i g n m e n t   w i t h   t h e  

l o n g i t u d i n a l   a x i s   of  t he   body  c h a m b e r   m o d u l e   4 4  

w h e n e v e r   t h e   s e a t   r i n g   26  is   t h r e a d a b l y   r e c e i v e d   b y  

the   c y l i n d r i c a l   body  member  48.  The  p o p p e t   v a l v e   24 

has   a  s t em  24a  w h i c h   e x t e n d s   t h r o u g h   the   o p e n i n g   2 7 7  

f o r   a x i a l l y   r e c i p r o c a l   m o v e m e n t .  

The  p o p p e t   v a l v e   24  is   s e l e c t i v e l y   c o n s t r a i n e d   i n  

i t s   a x i a l   m o v e m e n t   by  the   cup  s h a p e d   t h i m b l e   member  50 

w h i c h   is   a l s o   a x i a l l y   m o v a b l e   a l o n g   the   c y l i n d r i c a l  

members   l o n g i t u d i n a l   a x i s .   The  t h i m b l e   or  cup  s h a p e d  
member  50  has   a  t h r e a d e d   o p e n i n g   in  i t s   end  o p p o s i t e  

the   p o p p e t   v a l v e   24  w h i c h   a c c e p t s   a  m a t i n g l y   t h r e a d e d  

end  40a  of  t h e   s t em  40.  As  shown  most   c l e a r l y   in  F I G .  

14,  t h e   s t em  40  e x t e n d s   t h r o u g h   t he   a p e r t u r e   256  o f  

t h e   c e n t e r   hub  42.  The  c e n t e r   hub  4 2 ,  o f   c o u r s e ,  

s u p p o r t s   t h e   s t em  40  f o r   a x i a l l y   r e c i p r o c a l   m o v e m e n t  

of  t h e   cup  l i k e   t h i m b l e   member  50  to  s e l e c t i v e l y   l i m i t  

a x i a l   m o v e m e n t   of  t h e   p o p p e t   v a l v e   2 4 .  

The  cup  t y p e   t h i m b l e   member  50  is  u r g e d   a g a i n s t  

t he   p o p p e t   v a l v e   24  by  the   c o m p r e s s i o n   s p r i n g   52  w h i c h  



is  i n t e r p o s e d   b e t w e e n   t he   a n n u l a r   f l a n g e   50a  on  t h e  

end  of  t h e   t h i m b l e   most   p r o x i m a l   to  t he   p o p p e t   v a l v e  

24  and  t h e   i n t e r f a c e   of  t he   c e n t e r   hub  42  and  t h e  

r a d i a l   s u p p o r t s   46.  A  f u r t h e r   c o m p r e s s i o n   s p r i n g   54 

is   p o s i t i o n e d   b e t w e e n   the   t h i m b l e   t y p e   member  50  a n d  

t he   p o p p e t   v a l v e   24  and  is   r e c e i v e d   in  o p p o s e d   s p r i n g  

r e c e p t i v e   o p e n i n g s   51  and  25  in  t he   t h i m b l e   and  t h e  

p o p p e t   v a l v e   24  r e s p e c t i v e l y .  

A  s t i l l   f u r t h e r   c o m p r e s s i o n   s p r i n g   288  e n v e l o p s  

s t em  40  on  t h e   o t h e r   s i d e   of  c e n t e r   hub  42  d i s t a l   t o  

t he   p o p p e t   v a l v e   24.  T h i s   s t i l l   f u r t h e r   c o m p r e s s i o n  

s p r i n g   288  i s   p o s i t i o n e d   b e t w e e n   t he   i n t e r f a c e   of  t h e  

c e n t e r   hub  42  and  i t s   s u p p o r t i n g   member s   46  on  o n e  

s i d e   and  a  b a c k u p   w a s h e r   289  w h i c h   e n g a g e s   t he   s t e m  

s e a l   41  on  t he   o t h e r   e n d .  

As  i t   w i l l   a l s o   be  n o t i c e d   f rom  a  v i e w i n g   of  F I G .  

1 4 , - t h e   v a l v e   s tem  40  has   a  n o t c h   292  on  i t s   e n d  

p o r t i o n   o p p o s i t e   t he   cup  l i k e   t h i m b l e   member  50.  T h i s  

n o t c h   292  is  d e s i g n e d   to  r e c e i v e   the   yoke   126  of  t h e  

s h u t - o f f   m e c h a n i s m   3 8 .  

FIG.  15  shows  an  e n l a r g e d   v i e w   of  t he   v e n t u r i  

p o r t i o n   of  t he   body  m o d u l e   48.  As  shown  mos t   c l e a r l y  

in  t h i s   d e p i c t i o n ,   t h e   p o p p e t   v a l v e   24  e n g a g e s   t h e  

s e a t   26.  P r o x i m a l   to  t h i s   s e a t i n g   l o c a t i o n ,   a  

p a s s a g e w a y   100  is   p r o v i d e d   w h i c h   c o m m u n i c a t e s   b e t w e e n  

the   a n n u l a r   i n t e r i o r   p r e s s u r e   c h a m b e r   98  and  t h e  

i n t e r n a l   f l o w   p a s s a g e   1 4 .  

In  o p e r a t i o n ,   t h e   d i s p e n s i n g   n o z z l e   of  FIG.  1  i s  

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

t a n k   w i t h   t he   s p o u t   20  e x t e n d i n g   d o w n w a r d l y   i n t o   t h e  

f i l l   t a n k .   When  p r o p e r l y   p o s i t i o n e d ,   an  o p e r a t o r  

m a n u a l l y   c o m p r e s s e s   t h e   l e v e r   28  by  r o t a t i n g   the   l e v e r  

28  c o u n t e r c l o c k w i s e   a b o u t   p i v o t   p i n   32.  T h i s  

c o u n t e r c l o c k w i s e   r o t a t i o n   of  t h e   l e v e r   28  f o r c e s  



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

a c t u a t i n g   cam  34  so  as  to  e n g a g e   the   a c t u a t i n g   cam  34  

w i t h   t he   r o l l e r   36  of  t he   a u t o m a t i c   s h u t - o f f   m e c h a n i s m  

38.  C o n t i n u e d   c o u n t e r c l o c k w i s e   r o t a t i o n   of  t he   l e v e r  

28  and  cam  34  f o r c e s   t he   f i r s t   l i n k a g e   or  a n c h o r   1 3 2  

of  s h u t - o f f   m e c h a n i s m   38  to  r o t a t e   a b o u t   a l i g n e d   p i v o t  

p i n s   160  and  162.   S i n c e   a n c h o r   132  is  c o n n e c t e d   t o  

l i n k s   110  and  112  by  c o n n e c t i n g   p i n   140  and  s i n c e  

c l e v i s   166  is   in  e n g a g e m e n t   w i t h   c o n n e c t i n g   member  o r  

r o l l e r   116  b e t w e e n   l i n k s   110  and  112  p r e v e n t i n g   o t h e r  

t h a n   r o t a t i o n a l   movemen t   of  t he   r o l l e r   116  a b o u t   i t s  

own  a x i s ,   t he   l i n k s   110  and  112  a r e   r o t a t e d   a b o u t   t h e  

a x i s   of  c o n n e c t i n g   member  116.   The  r o l l e r   116  o r  

c o n n e c t i n g   member  a x i s   is   c o i n c i d e n t   w i t h   t h a t   o f  

p i v o t   p i n s   160  and  162  so  t h a t   t he   l i n k s   110  and  1 1 2  

p i v o t   a b o u t   a  common  a x i s .  

The  c o u n t e r c l o c k w i s e   r o t a t i o n   of  l i n k s   110  and  1 1 2  

c o m p e l s   m o v e m e n t   of  t he   a t t a c h e d   yoke  126,   w h i c h ,   i n  

t u r n ,   f o r c e s   l e f t w a r d   ( i n   t he   i l l u s t r a t i o n )   m o v e m e n t  

of  s tem  40  and  i t s   a t t a c h e d   t h i m b l e   50,  t he   m o v e m e n t  

of  t he   s tem  40  and  t h i m b l e   50  b e i n g   g e n e r a l l y  

r e c t i l i n e a r   and  b e i n g   g u i d e d   by  s t em  g u i d e   42.  T h e  

movemen t   of  t h e   s t em  40  and  t h i m b l e   50  is  in  a 

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

s h u t - o f f   m e c h a n i s m   38  and  is   a c h i e v e d   a g a i n s t   the   b i a s  

of  c o m p r e s s i o n   s p r i n g   5 2 .  

When  the   t h i m b l e   50  is  moved  l e f t w a r d l y ,   i t s  

r e s t r a i n i n g   e f f e c t   upon  p o p p e t   v a l v e   24  is  p a r t i a l l y  

r e m o v e d .   The  p o p p e t   v a l v e   24  is   s t i l l ,   h o w e v e r ,   u r g e d  

i n t o   a  s e a t e d   p o s i t i o n   by  c o m p r e s s i o n   s p r i n g   54.  T h e  

r e s i s t a n c e   o f f e r e d   by  s p r i n g   54,  is   h o w e v e r ,  

s u b s t a n t i a l l y   l e s s   t h a n   t h a t   of  s p r i n g   52.  The  s p r i n g  

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

be  l e s s   t h a t   t h a t   d e v e l o p e d   by  t he   p r e s s u r i z e d  



g a s o l i n e   on  t h e   o t h e r   s i d e   of  t he   p o p p e t   v a l v e   2 4 .  

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

p o p p e t   v a l v e   24  to  open   a g a i n s t   t he   b i a s  o f   s p r i n g   54  

w h e n e v e r   t h i m b l e   50  i s   moved  f rom  the   p o p p e t   v a l v e ' s  

24  p a t h .   As  t he   p o p p e t   v a l v e   24  is   o p e n e d ,   f l u i d   i s  

p e r m i t t e d   to  f l o w   t h r o u g h   t h e   n o z z l e ' s   i n t e r n a l   f l o w  

p a s s a g e   14  f o r   d i s c h a r g e   i n t o   t he   f i l l   t a n k   t h r o u g h  

t he   s p o u t   2 0 .  

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

t h r o u g h   the   n o z z l e , b y   e i t h e r   c o n t i n u i n g   to  h o l d   l e v e r  

28  in  an  open   p o s i t i o n   or  by  e n g a g i n g   one  of  t h e  

r e t a i n i n g   p i n s   27  w i t h   hook  p o r t i o n   212  of  t h e  

a u t o m a t i c   h o l d   open  l e v e r   208.   So  l ong   as  t h e  

p r e s s u r i z e d   f o r c e   of  t he   f l u i d   b e i n g   d i s p e n s e d   e x c e e d s  

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

the   b i a s   of  s p r i n g   54,  t he   n o z z l e   w i l l   c o n t i n u e   t o  

d i s c h a r g e   t h e   f l u i d   u n t i l   one  of  t he   two  c o n d i t i o n s   i s  

met .   The  f l u i d   f l o w   may  be  t e r m i n a t e d   by  r o t a t i n g   t h e  

l e v e r   c l o c k w i s e ,   e i t h e r   by  r e l e a s i n g   m a n u a l   p r e s s u r e  

on  t he   h a n d l e   or  by  d i s e n g a g i n g   the   h o l d   open  l e v e r  

208  f rom  t he   r e t a i n i n g   p i n s   ( d e p e n d i n g   upon  the   m o d e  

in  w h i c h   t h e   n o z z l e   is  o p e r a t i n g ) .   F l u i d   f l o w   may  
a l s o   be  t e r m i n a t e d   by  r e d u c i n g   t he   p r e s s u r e   in  c h a m b e r  

82.  T h i s   p r e s s u r e   in  c h a m b e r   82  may  a l s o   be  r e d u c e d  

in  two  d i f f e r e n t   w a y s .  
As  has   b e e n   d e s c r i b e d   p r e v i o u s l y ,   t he   c h a m b e r   82 

is   in  f l u i d   c o m m u n i c a t i o n   w i t h   b o t h   the   v e n t u r i  

p a s s a g e   100,   on  one  s i d e ,   and  t h e   o p e n i n g   64  at   t h e  

end  of  t he   s p o u t   20,  on  t h e   o t h e r   s i d e .   W h e n e v e r  

l i q u i d   f l o w s   t h r o u g h   t h e   i n t e r n a l   f l o w   p a s s a g e   14  p a s t  

p o p p e t   v a l v e   24  and  s e a t   26,  a  v e n t u r i   e f f e c t   i s  

c r e a t e d   and  a i r   i s   d r a w n   f rom  o p e n i n g   64  to  v e n t u r i  

p a s s a g e   100.   Unde r   s u c h   c o n d i t i o n s ,   s i n c e   the   c h a m b e r  

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



f rom  o p e n i n g   64  to  v e n t u r i   p a s s a g e   100,   a  p a r t i a l  

vacuum  e x i s t s   in  c h a m b e r   82.  A i r   f l o w   f rom  o p e n i n g   64  

to  v e n t u r i   p a s s a g e   100  may  be  t e r m i n a t e d   in  t w o  

d i f f e r e n t   ways .   The  l i q u i d   l e v e l   of  t he   t a n k   b e i n g  

f i l l e d   may  r i s e   to  a  h e i g h t   t h a t   b l o c k s   o p e n i n g   6 4  

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

A d d i t i o n a l l y ,   b a l l   72  in  a t t i t u d e   c h a m b e r   70  may  b e  

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

t e r m i n a t e s   t he   a i r   f l o w .   The  b a l l   72  w o u l d   be  m o v e d  

to  s u c h   a  p o s i t i o n   i f   t h e   n o z z l e   were   a c c i d e n t a l l y  '  

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

o r i e n t a t i o n s . ,  

W h a t e v e r   t he   c a u s e ,   w h e n e v e r   t he   a i r   p a s s a g e  
b e t w e e n   o p e n i n g   64  and  v e n t u r i   p a s s a g e   100  is   b l o c k e d ,  

t h e   p a r t i a l   vacuum  in  c h a m b e r   82  is  i n c r e a s e d   due  t o  

a i r   b e i n g   d r awn   t h e r e f r o m   due  to  t he   v e n t u r i   e f f e c t   i n  

v e n t u r i   p a s s a g e   100.  The  i n c r e a s e   in   t he   p a r t i a l  

vacuum  moves  t h e   d i a p h r a g m   86  u p w a r d l y   a g a i n s t   t h e  

b i a s   of  s p r i n g   90.  T h i s   v e n t u r i   e f f e c t   is   now  w i d e l y  

known  in  t he   a r t   and  more  p a r t i c u l a r l y   d e s c r i b e d   i n  

U.S .   P a t e n t   3 , 0 8 5 , 6 0 0   to  B r i e d e .  

The  u p w a r d   movemen t   of  t he   d i a p h r a g m s   86  l i f t s  

l e v e r   168  by  v i r t u e   of  t h a t   l e v e r ' s   ( 1 6 8 )  

i n t e r c o n n e c t i o n   w i t h   b i f u r c a t e d   c o n n e c t i n g   member  2 0 0  

a t t a c h e d   to   t h e   d i a p h r a g m .   The  l e v e r   168  is   a t t a c h e d  

to  c l e v i s   166  and  when  t he   l e v e r   is   so  l i f t e d ,   t h e  

c l e v i s   166  is   f o r c e d   to  p i v o t   a b o u t   p i n   1 7 2 ,  

d i s e n g a g i n g   t h e   c l e v i s   f rom  r o l l e r   116.   B e i n g   f r e e d  

f rom  e n g a g e m e n t   w i t h   c l e v i s   166,   l i n k s . 1 1 0   and  1 1 2  

r o t a t e   a b o u t   p i v o t   p i n   140  f rom  t he   p o s i t i o n   d e p i c t e d  

in  FIGS.   2  and  7  to  t he   p o s i t i o n   d e p i c t e d   in  FIGS.  3 

and  8  u n d e r   t he   i n f l u e n c e   of  s p r i n g   52.  The  t h i m b l e  

50  is   t h u s   moved  r i g h t w a r d l y   to  once   a g a i n   c l o s e   t h e  

p o p p e t   v a l v e   25  a g a i n s t   s e a t   26  and  to  t e r m i n a t e   f l u i d  

f l o w   t h r o u g h   t he   n o z z l e   1 0 .  

An  a l t e r n a t e   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n  

i s   i l l u s t r a t e d   in  FIG.  20.  A  f l u i d   d i s p e n s i n g   n o z z l e  



300  is   shown  w i t h   a  body  p o r t i o n   302  and  a  s p o u t   3 0 4 .  

The  n o z z l e   300  has   a  m a n u a l l y   o p e r a t e d   l e v e r   3 0 6  

p i v o t a l l y   a t t a c h e d   to  a  g u a r d   308  a b o u t   a  p i v o t   p i n  
310.  The  g u a r d   308  i s ,   in  t u r n ,   s e c u r e d   to  t he   n o z z l e  

body  302  by  s u i t a b l e   f a s t e n i n g   means   312.   The  n o z z l e  

body  302  has   an  i n t e r n a l   f l o w   p a s s a g e   314  w h i c h  

e x t e n d s   t h r o u g h   t h e   n o z z l e   body  302  b e t w e e n   an  i n l e t  

316  and  an  o u t l e t   3 1 8 .  

F l u i d   f l o w   t h r o u g h   the   i n t e r n a l   f l o w   p a s s a g e   3 1 4  

is   c o n t r o l l e d   by  a  p a i r   of  p o p p e t   v a l v e s ,   a  l e a d e r  -  

p o p p e t   320  and  a  c o n t r o l   p o p p e t   322.   Bo th   of  t h e s e  

v a l v e s   320  and  322  a r e   s u p p o r t e d   upon  a  v a l v e   s t e m  

324,   in  a  m a n n e r   t h a t   p e r m i t s   a x i a l   movemen t   w i t h  

r e s p e c t   to  t h a t   s tem  324.   The  s t em  324  is  a t t a c h e d   t o  

an  a c t u a t i n g   and  s h u t - o f f   m e c h a n i s m   326  w h i c h   i s  

i d e n t i c a l   to  t h e   s h u t - o f f   m e c h a n i s m   38  in   t h e  

p r e v i o u s l y   d e s c r i b e d   e m b o d i m e n t   of  FIGS.  1 - 1 9 .   F o r  

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

d e s c r i p t i o n   of  a c t u a t i n g   and  s h u t - o f f   m e c h a n i s m   3 8 ,  
s h u t - o f f   m e c h a n i s m   326  c a u s e s   g e n e r a l l y   r e c t i l i n e a r  

m o v e m e n t   of  t h e   s t em  324  in   r e s p o n s e   to  f o r c e s  

t r a n s m i t t e d   by  an  a c t u a t i n g   cam  330  a t t a c h e d   to  l e v e r  

306.  T h i s   r e c t i l i n e a r   m o v e m e n t   p u l l s   a  s p i d e r   o r  

r e t a i n i n g   member  332  away  f rom  p o p p e t   v a l v e   320  t o  

p e r m i t   t he   p o p p e t   v a l v e   320  to  o p e n .   In  t he   r e l a x e d  

p o s i t i o n   i l l u s t r a t e d   in  FIG.  20,  a  c o m p r e s s i o n   s p r i n g  

334  i s   i n t e r p o s e d   b e t w e e n   the   s p i d e r   332  and  a  s t e m  

g u i d e   336  to  u r g e   t he   p o p p e t   v a l v e   to  a  c l o s e d  

p o s i t i o n .   The  s p r i n g   334  p r o d u c e s   a  f o r c e   w h i c h   i s  

g r e a t e r   t h a n   t he   c o u n t e r - v a i l i n g   f o r c e   f rom  t h e   f l u i d  

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

o p p o s i t e   u p s t r e a m   s i d e   of  p o p p e t   v a l v e   3 2 0 .  

The  s t em  g u i d e   336  has   a  c e n t e r   hub  336a  h a v i n g   a  

c e n t r a l   a p e r t u r e   to  a c c o m m o d a t e   t he   s tem  324.   A 



p l u r a l i t y   of  l e g s   336b  e x t e n d   r a d i a l l y   i n w a r d   f rom  a  

c i r c u l a r   p o r t i o n   336c  of  t h e   s tem  g u i d e   c l o s e l y   f i t t e d  

w i t h i n   t he   i n t e r n a l   f l o w   p a s s a g e   3 1 4 .  

W h e n e v e r   t h e   l e a d e r   p o p p e t   320  is  o p e n e d ,  

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

i n t e r n a l   f l o w   p a s s a g e   314  to  c o n t a c t   c o n t r o l   p o p p e t  
322.   The  c o n t r o l   p o p p e t   322  is  n o r m a l l y   u r g e d   to  a  
c l o s e d   or  s e a t e d   p o s i t i o n   a g a i n s t   a  v e n t u r i   s e a t   3 3 8  

by  a  c o m p r e s s i o n   s p r i n g   340  w h i c h   is  c o i l e d   a b o u t   s t e m  

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

in  t he   c o n t r o l   p o p p e t   322  f rom  a  r i g i d l y   f i x e d  

s e c o n d a r y   v e n t u r i   member  3 4 2 .  

A  d e f l e c t o r   344  i s   c l o s e l y   p o s i t i o n e d   on  t h e  

d o w n s t r e a m   s i d e   of  t he   v e n t u r i   s e a t   338  a l o n g   w i t h  

v e n t u r i   s e a t   338 ,   form  the   v e n t u r i   a r e a .   A  v e n t u r i  

p a s s a g e   346  is   f o r m e d   in  t he   a x i a l   s p a c e   b e t w e e n   t h e  

s e a t  3 3 8   and  d e f l e c t o r   344.  T h i s   p a s s a g e   346  p r o v i d e s  

c o m m u n i c a t i o n   w i t h   an  a n n u l a r   c h a m b e r   348  b e t w e e n   t h e  

o u t e r   p e r i p h e r y   of  t he   d e f l e c t o r   and  the   i n t e r i o r  

c i r c u m f e r e n t i a l   s u r f a c e   of  the   n o z z l e   body  302.  T h e  

a n n u l a r   c h a m b e r   348  is   in  f l u i d   c o m m u n i c a t i o n   w i t h   a  

c h a m b e r   350  f o r m e d   b e t w e e n   a  d i a p h r a g m   352  and  a  c a p  
354  s e c u r e d   a t o p   t he   n o z z l e   body  302.  T h i s  

c o m m u n i c a t i o n   i s   by  way  of  a  p a s s a g e   3 5 6 .  

The  s e c o n d a r y   v e n t u r i   member  342  a s s i s t s   i n  

o p e n i n g   c o n t r o l   p o p p e t   v a l v e   322  at   h i g h e r   f l o w  

r a t e s .   The  f l o w   b e t w e e n   the   s e c o n d a r y   v e n t u r i   m e m b e r  

342  and  t h e   d e f l e c t o r   344  c r e a t e s   a  p a r t i a l   vacuum  i n  

the   a x i a l   s p a c e   b e t w e e n   the   v e n t u r i   member  342  a n d  

c o n t r o l   p o p p e t   v a l v e   322,   and  t h i s   p a r t i a l   v a c u u m  

c r e a t e s   a  f o r c e   a g a i n s t   the   v a l v e   322  to  a s s i s t   i n  

o v e r c o m i n g   t h e   s p r i n g   3 4 0 .  

L i k e   t he   e m b o d i m e n t   of  FIGS.   1 - 1 9 ,   the   s h u t - o f f  

m e c h a n i s m   326  is   m o d u l a r   and  d i s p o s e d   w i t h i n   a  c a r r i e r  



h o u s i n g   358  w h i c h   p r o t e c t s   the   m e c h a n i s m   326  f rom  t h e  

f l u i d   f l o w i n g   t h r o u g h   i n t e r n a l   f l o w   p a s s a g e   314  a n d  

k e e p s   t h e   m e c h a n i s m   326  d r y .   The  c a r r i e r   h o u s i n g   3 5 8  

has   an  o p e n i n g   360  t h r o u g h   w h i c h   the   s t em  3 2 4  

e x t e n d s .   T h i s   o p e n i n g   360  is  s e a l i n g l y   p r o t e c t e d  

a g a i n s t   t he   f l u i d   by  a  b e l l o w s   t y p e   s e a l   362  s e a l i n g l y  

e n g a g e d   to  b o t h   the   s tem  324  and  c a r r i e r   h o u s i n g   3 5 8  

and  d e s i g n e d   to  c o l l a p s e   and  e x p a n d   as  t h e   s tem  i s  

moved  f o r w a r d   and  away  f rom  the   c a r r i e r   h o u s i n g   3 5 8 .  

The  s p o u t   304  i s   t h r e a d a b l y   s e c u r e d   to  a  s p o u t  

a d a p t e r   364  w h i c h   is  f a s t e n e d   to  t h e   d i s c h a r g e   o r  

d o w n s t r e a m   end  of  t h e   n o z z l e   body  302  t h r o u g h   t h e  

a g e n c y   of  a  s c r e w   366.   A  l i q u i d   l e v e l   s e n s i n g   l i n e  

368  p r o v i d e s   f l u i d   c o m m u n i c a t i o n   b e t w e e n   a  p a s s a g e   3 7 0  

in  the   s p o u t   and  an  o p e n i n g   372  p r o x i m a l   to  t h e  

d i s c h a r g e   end  of  t he   s p o u t   304.   The  p a s s a g e   3 7 0  

c o m m u n i c a t e s   by  way  of  p a s s a g e   372  w i t h   an  a t t i t u d e  

c h a m b e r   374  h a v i n g   a  b a l l   376  c o n s t r a i n e d   by  i t s  

d i m e n s i o n s   w i t h i n   t he   c h a m b e r   374.   T h r o u g h   a  s e r i e s  

of  j o i n e d   a i r   p a s s a g e s   378,   380,   and  382,  t he   a t t i t u d e  

c h a m b e r   374  is   j o i n e d   to  an  a n n u l a r   c h a m b e r   3 8 4  

b e t w e e n   t he   s p o u t   a d a p t e r ' s   ( 3 6 4 )   o u t e r  

c i r c u m f e r e n t i a l   p e r i p h e r y   and  t h e   n o z z l e   body  3 0 2 .  

The  a n n u l a r   c h a m b e r   384  u l t i m a t e l y   c o m m u n i c a t e s   w i t h  

t he   c h a m b e r   350  t h r o u g h   p a s s a g e s   386  and  388  in  t h e  

body   302  and  cap  354  r e s p e c t i v e l y .   As  is   t h u s   s e e n ,   a  

p l u r a l i t y   of  p a s s a g e s   j o i n   o p e n i n g   372  w i t h   v e n t u r i  

p a s s a g e   346  t h r o u g h   i n t e r m e d i a t e   c h a m b e r   350.  T h e  

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

t he   p r e v i o u s l y   d e s c r i b e d   e m b o d i m e n t .   F u r t h e r ,   b a l l  

376  in  a t t i t u d e   c h a m b e r   374  c o r r e s p o n d s   in  f u n c t i o n  

and  o p e r a t i o n   to   b a l l   72  and  c h a m b e r   70  of  t h e  

p r e v i o u s l y   d e s c r i b e d   e m b o d i m e n t .  

A l s o   l i k e   t he   e m b o d i m e n t   of  FIGS.   1 - 1 9 ,   the   F I G .  



20  e m b o d i m e n t   has   a  s w i v e l   w i t h   a  b a s e   p o r t i o n   3 9 0 a  

and  a  t a i l   p o r t i o n   390b .   The  b a s e   p o r t i o n   390a  i s  

t h r e a d a b l y   i n s e r t e d   i n t o   t he   i n l e t   316  of  i n t e r n a l  

f l o w   p a s s a g e   314.  The  t a i l   p o r t i o n   390b  is   r o t a t a b l y  
f i t t e d   w i t h i n   the   b a s e   p o r t i o n   390a  and  is   r e t a i n e d  

t h e r e i n   a g a i n s t   a x i a l   m o v e m e n t   by  a  r e t a i n i n g   r i n g   3 9 2  

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

the   b a s e   p o r t i o n   390a .   The  r e t a i n i n g   r i n g   392  a b u t s   a  

b e a r i n g   s u r f a c e   394  on  the   a x i a l   i n b o a r d   s u r f a c e   o f  

b a s e   p o r t i o n   390a .   0 - r i n g s   396  and  398  a re   p o s i t i o n e d  

b e t w e e n   t he   n o z z l e   body  302  and  b a s e   p o r t i o n   390a  a n d  

b e t w e e n   the   b a s e   end  p o r t i o n s   390a  and  390b  to  p r o v i d e  

f l u i d   s e a l s   b e t w e e n   t h e s e   e l e m e n t s .  

S i g n i f i c a n t l y ,   t he   l e a d e r   p o p p e t   320  s e a t s   a g a i n s t  

the   t a i l   p o r t i o n   390b  of  t he   s w i v e l .   By  u s i n g   t h e  

t a i l   p o r t i o n   390b  as  t he   s e a t ,   t he   s e a l s   b e t w e e n   t h e  

s w i v e l   c o m p o n e n t s   and  b e t w e e n   s w i v e l   and  t he   body  3 0 2  

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

p r e s s u r e .   I n s t e a d ,   in  t he   i l l u s t r a t e d   a r r a n g e m e n t   o f  

FIG.  20,  t h e   s e a l s   396  and  398  a r e   o n l y   e x p o s e d   t o  

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

320  is   moved  to  an  open   or  u n s e a t e d   p o s i t i o n .  

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

396  and  398  i s   t h e   d y n a m i c   p r e s s u r e   of  the   f l o w i n g  

f l u i d ,   a  f o r c e   w h i c h   is  c o n s i d e r a b l y   l e s s   t h a n   t h e  

s t a t i c   b a c k   p r e s s u r e   of  t h e   f l u i d   u n d e r   pump 

p r e s s u r e .   Even  i f   t he   s e a l s   396  and  398  were   to  l e a k ,  

any  l e a k a g e   wou ld   be  d e l a y e d   u n t i l   l e a d e r   p o p p e t   3 2 0  

was  u n s e a t e d .   F u r t h e r ,   t he   p r e s s u r e   of  the   f l u i d  

a f t e r   l e a d e r   p o p p e t   320  was  o p e n e d   w o u l d   be  t h a t   o f  

the   d y n a m i c a l l y   f l o w i n g   f l u i d .  

As  w i l l   be  r e a l i z e d   f rom  the   f o r e g o i n g  

d e s c r i p t i o n ,   t h e   d i s p e n s i n g   n o z z l e   of  t he   p r e s e n t  

i n v e n t i o n   h a s   many  a d v a n t a g e o u s   f e a t u r e s .   The  p r e s e n t  



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

g r e a t l y   f a c i l i t a t e s   r e p a i r   by  a  s e r v i c e   s t a t i o n  

a t t e n d a n t .   When  r e p a i r   on  t he   n o z z l e   i s   r e q u i r e d   t h e  

s e r v i c e   s t a t i o n   a t t e n d a n t   may  r e m o v e   and  r e p l a c e   o n e  
of  s e v e r a l   m o d u l e s   f rom  t h e   n o z z l e .   The  s h u t - o f f  

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

r e m o v a l   w i t h   t h a t   h o u s i n g   f rom  t h e   n o z z l e   b o d y .   T h i s  

h o u s i n g   is  r e m o v a b l e   by  s i m p l y   d e t a c h i n g   t he   cap  a n d  

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

s h u t - o f f   m e c h a n i s m   is   t h e n   r e m o v e d   f rom  the   r e s u l t i n g .  

o p e n i n g .  

S i m i l a r l y ,   t he   body   m o d u l e   c o n t a i n i n g   the   v a l v e  

means   is   c o n t a i n e d   w i t h i n   a  r e m o v a b l e   c a r t r i d g e .   T h e  

s w i v e l   p o r t i o n   of  t he   n o z z l e   i s   t h r e a d a b l y   r e m o v e d  

f rom  t he   body   p o r t i o n   and  t he   body  m o d u l e   is   r e m o v e d  

as  a  u n i t .   The  s p o u t   is  t h r e a d a b l y   c o n n e c t e d   to  a  

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

the   a t t i t u d e   d e v i c e   is  r e m o v e d   by  u n s e c u r i n g   t h e  

f a s t e n i n g   s c r e w   and  r e m o v i n g   t he   e n t i r e   s p o u t   u n i t .  

The  a c t u a t o r   i n c l u d i n g   the   l e v e r   and  a c t u a t i n g   cam  i s  

c o n n e c t e d   o n l y   to  t he   g u a r d .   When  t he   s i m p l e  

c o n n e c t i n g   n u t s   and  b o l t s   a re   r e m o v e d ,   t he   g u a r d   a n d  

a c t u a t o r   a r e   commonly   r e m o v e d   f rom  t h e   n o z z l e   b o d y .  

Thus ,   t he   n o z z l e   can  be  r e p a i r e d   in  most   c i r c u m s t a n c e s  

by  a  r e l a t i v e l y   u n s k i l l e d   s e r v i c e   s t a t i o n   a t t e n d a n t  

w i t h   o n l y   commonly   a v a i l a b l e  t o o l s   s u c h   as  a  
s c r e w d r i v e r   and  a  p a i r   of  p l i e r s .  

I t   is   a l s o   s e e n   t h a t   t h e   n o z z l e   of  t he   p r e f e r r e d  

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

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

f l o w   and  makes   i t   e a s i e r   to  " t o p   o f f "   i . e . ,   t o  

t e r m i n a t e   f l o w   b e t w e e n   s m a l l   i n c r e m e n t a l   a m o u n t s   o f  

g a s o l i n e .   T h i s   d e s i g n   of  t he   n o z z l e   a l s o   r e s u l t s   in   a  

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



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

T h u s ,   i t   is   a p p a r e n t   t h a t   t h e r e   has   been   p r o v i d e d ,  

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 ,   a  d i s p e n s i n g   n o z z l e  

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

f o r t h   a b o v e .   W h i l e   the   i n v e n t i o n   has   been   d e s c r i b e d  

in  c o n j u n c t i o n   w i t h   s p e c i f i c   e m b o d i m e n t s   t h e r e o f ,   i t  

is  e v i d e n t   t h a t   many  a l t e r n a t i v e s ,   m o d i f i c a t i o n s ,   a n d  

v a r i a t i o n s   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  t h e  

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

A c c o r d i n g l y ,   i t   i s   i n t e n d e d   to  e m b r a c e   a l l   s u c h  

a l t e r n a t i v e s ,   m o d i f i c a t i o n s   and  v a r i a t i o n s   as  f a l l  

w i t h i n   t he   s p i r i t   and  b r o a d   s c o p e   of  t he   a p p e n d e d  
c l a i m s .  



1.  A  d i s p e n s i n g   n o z z l e   w i t h   an  a u t o m a t i c   s h u t - o f f  

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

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

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

s a i d   v a l v e   b e i n g   m o v a b l e   b e t w e e n   an  open  p o s i t i o n   i n  

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

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

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

b l o c k e d  ;   an  a c t u a t o r   f o r   moving   the   v a l v e   b e t w e e n   o p e n  
and  c l o s e d   p o s i t i o n s   u n d e r   p r e d e t e r m i n e d   c o n d i t i o n s ;  

means  f o r   mov ing   t h e   v a l v e   to  t h e   c l o s e d   p o s i t i o n  

i r r e s p e c t i v e   of  the   p o s i t i o n   of  the   a c t u a t o r   u n d e r  

o t h e r   p r e d e t e r m i n e d   c o n d i t i o n s ,   s a i d   mov ing   m e a n s  

b e i n g   c h a r a c t e r i z e d   b y  

i)   a  p l u r a l i t y   of  i n d e p e n d e n t l y   r o t a t a b l e  

m e m b e r s ;  

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

r o t a t a b l e   members   f o r   common  r o t a t i o n a l  

movemen t   in   r e s p o n s e   to  movemen t   of  s a i d  

a c t u a t o r ;  

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

in  r e s p o n s e   to  a  p r e d e t e r m i n e d   c o n d i t i o n ;   a n d  

iv )   means   f o r   r o t a t i n g   one  of  s a i d   r o t a t a b l e  

member s   r e l a t i v e   to  t he   o t h e r   when  s a i d  

member s   a r e   u n c o u p l e d   to  move  t h e   v a l v e   t o  

t he   c l o s e d   p o s i t i o n   i r r e s p e c t i v e   of  t h e  

p o s i t i o n   of  t he   a c t u a t o r .  

2.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   1 

c h a r a c t e r i z e d   by  means   f o r   r o t a t i n g   s a i d . - i n d e p e n d e n t l y  

r o t a t a b l e   members   in  common  r o t a t i o n a l   movemen t   a b o u t  

a  f i r s t   a x i s ,   w h e r e i n   s a i d   means   f o r   r o t a t i n g   s a i d  

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

r o t a t e s   s a i d   members   a b o u t   a  s e c o n d   a x i s   s u b s t a n t i a l l y  

p a r a l l e l   to  s a i d   f i r s t   a x i s .  

3.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   2 



c h a r a c t e r i z e d   in  t h a t   s a i d   a c t u a t o r   is  o p e r a t i v e   t o  

r o t a t e   s a i d   r o t a t a b l e   members   in  a  f i r s t   r o t a t i o n a l  

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

members   r o t a t e s   one  of  s a i d   members   in  a  s e c o n d  

r o t a t i o n a l   d i r e c t i o n   w h i c h   is   o p p o s i t e   to  the   f i r s t  

r o t a t i o n a l   d i r e c t i o n ,   s a i d   i n d e p e n d e n t l y   r o t a t a b l e  

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

the   n o z z l e   body  and  a  s e c o n d   l i n k a g e   member  r o t a t a b l y  

s e c u r e d   to  the   f i r s t   l i n k a g e   and  by  a  m o v a b l e   s t o p  

s e l e c t i v e l y   e n g a g a b l e   w i t h   s a i d   s e c o n d   l i n k a g e ,   s a i d  

s t o p   b e i n g   o p e r a t i v e   to  p r e v e n t   r e l a t i v e   r o t a t i o n  

b e t w e e n   s a i d   f i r s t   and  s e c o n d   l i n k a g e s   when  e n g a g e d  

w i t h   s a i d   s e c o n d   l i n k a g e   and  means   f o r   d i s e n g a g i n g  

s a i d   m o v a b l e   s t o p   f rom  s a i d   s e c o n d   l i n k a g e   in  r e s p o n s e  
to  p r e d e t e r m i n e d   c o n d i t i o n s .  

4.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   3 
c h a r a c t e r i z e d   in  t h a t   s a i d   m o v a b l e   s t o p   e n g a g e s   s a i d  

s e c o n d   l i n k a g e   on  a  f i r s t   end  of  t he   s e c o n d   l i n k a g e  

s p a c e d   a  p r e d e t e r m i n e d   d i s t a n c e   f rom  the   r o t a t i o n a l  

c o n n e c t i o n   to  t he   f i r s t   l i n k a g e   and  by  a  c o n n e c t i n g  

member  b e t w e e n   s a i d   s e c o n d   l i n k a g e   and  s a i d   v a l v e ,  

s a i d   c o n n e c t i n g   member  b e i n g   r o t a t a b l y   c o n n e c t e d   t o  

s a i d   s e c o n d   l i n k a g e   on  a  s e c o n d   end  of  the   s e c o n d  

l i n k a g e   w h i c h   is  on  the   o p p o s i t e   s i d e   of  the   p i v o t a l  

c o n n e c t i o n   f rom  the   f i r s t   e n d .  

5.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   1 

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

members   i n c l u d e :  

i)   a  m o v a b l e   s t o p ;  
i i )   a  f i r s t   l i n k a g e   r o t a t a b l y   c o n n e c t e d   to  t h e  

n o z z l e   body  at  a  f i r s t   l o c a t i o n   a b o u t   a  f i r s t  

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

l o c a t i o n ;  



i i i )   a  s e c o n d   l i n k a g e   p i v o t a l l y   c o n n e c t e d   to  t h e  

f i r s t   l i n k a g e   a b o u t   a  s e c o n d   a x i s  

s u b s t a n t i a l l y   p a r a l l e l   to  t he   f i r s t   a x i s   at  a  

l o c a t i o n   i n t e r m e d i a t e   of  t he   f i r s t   l i n k a g e ' s  

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

to  t he   b o d y ,   s a i d   s e c o n d   l i n k a g e   h a v i n g   a  

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

c o n n e c t i o n   to  the   f i r s t   l i n k a g e   o p p o s i t e   t h e  

e n g a g e m e n t   s u r f a c e   f o r   s e l e c t i v e   e n g a g e m e n t  

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

b e i n g   r o t a t a b l e   a b o u t   s a i d   f i r s t   a x i s   when  i n  

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

i v )   means   f o r   r o t a t i n g   s a i d   s e c o n d   l i n k a g e  

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

s e c o n d   a x i s   when  s a i d   m o v a b l e   s t o p   i s  

d i s e n g a g e d   f rom  t he   r e t a i n i n g   s u r f a c e ;   a n d  

v)  means  f o r   t r a n s l a t i n g   m o v e m e n t   of  t he   s e c o n d  

l i n k a g e   to  movemen t   of  the   v a l v e   in  a 

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

f i r s t   and  s e c o n d   a x i s .  

6.  A  d i s p e n s i n g   n o z z l e ,   i n c l u d i n g   a  body  h a v i n g  

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

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

open  and  c l o s e d   p o s i t i o n s ;   v a l v e   means  m o v a b l y  

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

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

v a l v e   means   h a v i n g   open  and  c l o s e d   p o s i t i o n s  

c o r r e s p o n d i n g   to  s a i d   open  and  c l o s e d   p o s i t i o n s   o f  

s a i d   a c t u a t o r   and  b e i n g   r e s p o n s i v e   to  and  u n d e r  

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

c o n d i t i o n s ;   and  means   f o r   r e l e a s i n g   s a i d   v a l v e   m e a n s  

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

p r e d e t e r m i n e d   c o n d i t i o n s ;   c h a r a c t e r i z e d   in  t h a t   s a i d  

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



a  c a r t r i d g e   f o r   common  r e m o v a l   w i t h   the   c a r t r i d g e   t r o m  

the   b o d y .  

7.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   6 

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

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

w i t h i n   t h e   c a r t r i d g e   and  s e a l e d   f rom  any  f l u i d   in  t h e  

f l o w   p a s s a g e .  
8.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   7 

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

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

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

c a r t r i d g e   has   a  b o t t o m   o p e n i n g ,   s a i d   a c t u a t o r  

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

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

o p e n i n g   and  s a i d   r e l e a s i n g   means   is   i n t e r c o n n e c t e d   t o  

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

p r e d e t e r m i n e d   c o n d i t i o n s ,   t h e   movement   of  s a i d  

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

means  f o r   r e l e a s i n g   t he   v a l v e   means  f rom  c o n t r o l   o f  

the   a c t u a t o r .  

9.  A  d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m   1 

c h a r a c t e r i z e d   by  a  g u a r d   member  r e l e a s a b l y   s e c u r e d   t o  

s a i d   n o z z l e   body  s u b j a c e n t   s a i d   v a l v e   c l o s i n g   m e a n s ,  
s a i d   a c t u a t o r   b e i n g   p i v o t a l l y   c o n n e c t e d   to  s a i d   g u a r d  

member  and  e x t e n d i n g   t h r o u g h   s a i d   h o u s i n g   to  i n t e r a c t  

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

u n s e c u r e d   to  t he   n o z z l e   body  or  v a l v e   c l o s i n g   m e a n s  

and  r e m o v a b l e   f rom  t h e   n o z z l e   body  w i t h   t he   g u a r d  

m e m b e r .  

10.  A  f l u i d   d i s p e n s i n g   n o z z l e   a c c o r d i n g   to  c l a i m  

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

s e a l e d   and  r o t a t a b l e   c o n n e c t i o n   b e t w e e n   the   i n t e r n a l  

f l o w   p a s s a g e   in  t he   n o z z l e   body  and  an  e x t e r n a l   f l o w  

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



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

e x t e n d i n g   i n t o   s a i d   i n t e r n a l   f l o w   p a s s a g e   to  fo rm  a  

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

w i t h   r e s p e c t   to  b o t h   s a i d   n o z z l e   body  and  s a i d   t a i l  

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

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 t e r n a l   f l o w   p a s s a g e   a n d  

t he   e x t e r n a l   f l o w   c o n d u i t ,   and  a  v a l v e   m o v a b l y  

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

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

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

u n b l o c k e d   and  a  s e c o n d   s e a t e d   p o s i t i o n   in  w h i c h   s a i d  

v a l v e   is   s e a t e d   a g a i n s t   s a i d   t a i l   p o r t i o n .  
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