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!54)  Automatic  limited  delivery  apparatus  for  liquefied  gas. 

An  apparatus  for  automatically  limited  delivery  of  a  flow  of 
liquid,  e.g.  gasol  in  its  liquid  phase,  from  a  store  (1)  provided 
with  pressurizing  means  (3)  to  a  tank  (2),  e.g.  a  vehicle  tank. 
The  delivery  takes  place  via  a  supply  line  (4)  connectable  to  a 
tank  inlet  line  (7).  A  non-return  valve  (30)  is  disposed  in  or 
downstream  of  a connection  means  (6)  for the  supply  line  in  the 
tank inlet line.  An  overfill  monitor  (8 - 10)  breaks  off the  delivery 
by  closing  a  filling  valve  (10).  The  filling  valve  is  situated  down- 
stream  of  the  non-return  valve  and  implemented  with  a 
constricted  bypass  passage  affording,  in  the  closed  position  of 
the  valve,  pressure  equalizition  between  the  inlet  and  outlet  of 
said  valve. 



The  i n v e n t i o n   r e l a t e s   to   a p p a r a t u s   f o r   a u t o m a t i c -  

a l l y   l i m i t e d   d e l i v e r y   of  a  s t r e a m   of  l i q u i d ,   p a r t i c u l a r l y  

l i q u i d   p e t r o l e u m   gas   s u c h   as  b u t a n e   or   p r o p a n e ,   o r  

a n o t h e r   gas   in   i t s   l i q u i d   p h a s e ,   to   a  t a n k   f rom  a  s t o r e  

p r o v i d e d   w i t h   p r e s s u r i z i n g   means   and  u s u a l l y   f l o w -  

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

s u p p l y   l i n e ,   t h e   o u t l e t   of  w h i c h   i s   c o n n e c t a b l e   to   a  

c o n n e c t i o n   means   in  c o m m u n i c a t i o n   w i t h   t h e   t a n k   v i a   a  

t a n k   i n l e t   l i n e .   A  n o n - r e t u r n   v a l v e   i s   d i s p o s e d   in   t h e  

c o n n e c t i o n   m e a n s ,   or   d o w n s t r e a m s   t h e r e o f ,   in   t h e   t a n k  

i n l e t   l i n e .   For   a  p r e d e t e r m i n e d   f i l l i n g   l e v e l ,   o v e r f i l l  

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

s u p p l y   by  c l o s i n g   a  f i l l i n g   v a l v e .  

Such   a p p a r a t u s   w i l l   h a v e   come  i n t o   p r a c t i c a l  

e x e c u t i o n   in   gas   s t a t i o n s   f o r   f i l l i n g   t a n k s   in  m o t o r  

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

d i c a t e d   f o r   r e a s o n s   of   s a f e t y   w i t h   r e g a r d   to   t h e   g a s ' s  

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

c o r r e s p o n d i n g   to   80  %  of  t h e   t a n k ' s   t o t a l   v o l u m e .   By  

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

w h e r e   t h e   gas   m e n t i o n e d   in   t h e   i n t r o d u c t i o n   may  b e  

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

m e n t i o n e d   i s   t h e n   a r r a n g e d   in   t h e   v e h i c l e   t a n k ,   in  t h e  

s h a p e   of  a  f l o a t   v a l v e .   The  s u p p l y   l i n e   o u t l e t   i s  

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

l i n e   to   t h e   c o n n e c t i o n   means   on  t h e   v e h i c l e ,   and  t h e  

n o n - r e t u r n   v a l v e   i n ,   or   d o w n s t r e a m   of  t h e   means   s e r v e s  

to  p r e v e n t   gas   l o s s   f rom  t h e   t a n k   i n l e t   l i n e   when  t h e  

f i l l i n g   n o z z l e   i s   t a k e n   away  f rom  t h e   v e h i c l e .   The  f i l l -  

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

o p e r a b l e   v a l v e .   A  f u r t h e r   n o n - r e t u r n   v a l v e   can   be  a r r a n g e d  
in  t h e   t a n k   i n l e t   l i n e ,   c l o s e r   to   t h e   t a n k .   When  t h e  

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

t h e   t a n k   i n l e t   and  s u p p l y   l i n e s ,   t h e   p r e s s u r i z i n g   a n d  

m e t e r i n g   means   of   t h e   gas   s t a t i o n   b e i n g   d i s p o s e d   t o  



a l l o w   t h e   pump  of  t h e   p r e s s u r i z i n g   means   to   s t o p  

a u t o m a t i c a l l y   or   be  s h u n t e d ,   t h e   c o u n t i n g   m e c h a n i s m  

t h e n   s t o p p i n g .  

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

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

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

d e s i r a b l e .  

The  o b j e c t   of   t h e   i n v e n t i o n   i s   t h e r e f o r e   t o  

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

t h e   same  t i m e .  

The  i n t e n d e d   r e s u l t   i s   o b t a i n e d   by  t h e   a p p a r a t u s  

h a v i n g   b e e n   g i v e n   t h e   c h a r a c t e r i z i n g   f e a t u r e s   a p p a r e n t  

f r o m   t h e   f o l l o w i n g   c l a i m   1 .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   d e s c r i b e d  

in  t h e   f o l l o w i n g   in   d e t a i l   w i t h   r e f e r e n c e   to   t h e  

a p p e n d e d   d r a w i n g s .  

F i g u r e   1  s c h e m a t i c a l l y   i l l u s t r a t e s   a  gas   s t o r a g e  

and  a  t a n k ,   w i t h   means   d i s p o s e d   in   c o n j u n c t i o n   t h e r e w i t h  

f o r   p e r f o r m i n g   f i l l i n g .  

F i g u r e   2  i s   a  l o n g i t u d i n a l   s e c t i o n   t h r o u g h   a  

s o l e n o i d   v a l v e   s e r v i n g   as  a  f i l l i n g   v a l v e .  

F i g u r e   3  i s   a  f u n c t i o n a l   d i a g r a m   i l l u s t r a t i n g  

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

The  a p p a r a t u s   s c h e m a t i c a l l y   i l l u s t r a t e d   i n  

F i g u r e   1  i s   d i s p o s e d   f o r   p r o v i d i n g   an  a u t o m a t i c a l l y  
l i m i t e d   d e l i v e r y   of   a  s t r e a m   of  t h e   gas   to   a  t a n k   2  f r o m  

a  s t o r e   1  of   gas   in  l i q u i d   p h a s e .   The  t a n k   2  may  b e  

a r r a n g e d   as  a  f u e l   t a n k   in   a  v e h i c l e ,   t h e   gas   t h e n  

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

p r o p a n e   or  m i x t u r e s   t h e r e o f .   The  s t o r e   1  i s   p l a c e d   in   a  

gas   s t a t i o n ,   in   s u c h   a  c a s e ,   and  e q u i p p e d   w i t h   a  

p r e s s u r i z i n g   means   3,  as  w e l l   as  f l o w - m e a s u r i n g   m e t e r -  

i n g   m e a n s   ( n o t   shown)   f o r   m o t o r   gas   in  i t s   l i q u i d   p h a s e .  

L i q u i d   f r o m   t h e   t a n k   1  i s   t a k e n   v i a  a   s u p p l y  

l i n e   4  c o m p r i s i n g   in   i t s   t e r m i n a l   p o r t i o n   a  h o s e   w i t h  

a  f i l l i n g   n o z z l e   5  a t   t h e   o u t l e t   end  t h e r e o f .   T h e  

n o z z l e   5  i s   c o n n e c t a b l e   to   a  c o n n e c t i o n   m e a n s  6   in   t h e  

u p s t r e a m   end  of  a  t a n k   i n l e t   l i n e   7 .  



A  n o n - r e t u r n   v a l v e   30  i s   d i s p o s e d   in  t h e   c o n n e c -  

t i o n   means   6,  or   i m m e d i a t e l y   d o w n s t r e a m   t h e r e o f   in   t h e  

t a n k   i n l e t   l i n e   7 .  

The  s e n s o r   p o r t i o n   8,  9  of  an  o v e r f i l l   m o n i t o r  

8  -   10  i s   a d a p t e d   to   i n i t i a t e   b r e a k i n g   o f f   t h e   s u p p l y  

by  c l o s i n g   a  f i l l i n g   v a l v e   10,  a t   a  p r e d e t e r m i n e d   f i l l -  

i ng   l e v e l   in   t h e   t a n k   2 .  

A  f u r t h e r   n o n - r e t u r n   v a l v e   31  i s   a r r a n g e d   i n  

t h e   v i c i n i t y   of   t h e   t a n k   2  in   t h e   t a n k   i n l e t   l i n e   7 ,  

as  an  e x t r a   s a f e t y   m e a s u r e ,   so  t h a t   s h o u l d   t h e r e   b e  

l e a k a g e   in   t h e   l i n e   or  l i n e   f i t t i n g s   b e t w e e n   t h i s   v a l v e  

31  and  t h e   c o n n e c t i o n   means   8,  any  l e a k a g e   f rom  t h e  

t a n k   2  w i l l   be  i n h i b i t e d .  

The  o v e r f i l l   m o n i t o r   8  -   10  has   two  t e m p e r a t u r e -  

s e n s i t i v e   r e s i s t o r s   8,  9,  as  shown  in  F i g u r e   1  and  3 ,  

p r e f e r a b l y   PTC  r e s i s t o r s ,   of   w h i c h   one  8  i s   s i t u a t e d  

a t   t h e   p r e d e t e r m i n e d   l e v e l   in   t h e   t a n k   2  and  t h e   o t h e r  

9  a t   a  h i g h e r   and  c o n s t a n t l y   l i q u i d - f r e e   l e v e l   in  t h e  

t a n k .   B o t h   r e s i s t o r s   a r e   n a t u r a l l y   s u p p l i e d   w i t h  

c u r r e n t ,   a t   l e a s t   d u r i n g   f i l l i n g .   D u r i n g   f i l l i n g ,   w h e n  

t h e   l i q u i d   in   t h e   t a n k   2  a p p r o a c h e s   t h e   PTC  r e s i s t o r   8 

a t   t h e   p r e d e t e r m i n e d   maximum  l e v e l ,   t h e   h e a t   t r a n s f e r  

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

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

t h i s   r e s i s t o r   was  s u r r o u n d e d   by  t h e   gas   p h a s e ,   s i m i l a r  

to   t h e   s i t u a t i o n   of   t h e   u p p e r   r e s i s t o r   9.  The  m o r e  

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

r e s i s t o r   i m m e r s e d   in  l i q u i d ,   and  t h e r e b y   i t s   r e s i s t a n c e .  

C o n v e n t i o n a l   e l e c t r o n i c   m e a n s ,   n o t   i l l u s t r a t e d  

in  d e t a i l ,   a r e   c o m m o n l y   d e n o t e d   11  in   F i g u r e   3,  t h e s e  

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

t h e   r e s i s t o r s   8  and  9  in   o r d e r   to   a u t o m a t i c a l l y  
d e t e r m i n e   any  d e v i a t i o n   b e t w e e n   t h e m ,   i n d i c a t i n g   t h a t  

t h e   r e s i s t o r   8  has   come  i n t o   c o n t a c t   w i t h   m o t o r   gas   i n  

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

i s   t h u s   p r o v i d e d   f o r   u r g i n g   t h e   f i l l i n g   v a l v e   10  to   c l o s e .  



B o t h   F i g u r e s   1  and  3  i l l u s t r a t e   f u r t h e r  

t e m p e r a t u r e - s e n s i t i v e   r e s i s t o r s   12,  w h i c h   a r e   d i s p o s e d  

a t   l o w e r   l e v e l s   in   t h e   t a n k   2  f o r   s e r v i n g   in   c o m b i n a -  

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

l e v e l   in   t h e   t a n k   when  r u n n i n g   t h e   v e h i c l e .   T h e s e   a r e  

p r e f e r a b l y   PTC  r e s i s t o r s   a l s o .   A  l e v e l   i n d i c a t o r   20  i s  

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

a t   l e a s t   one   l i g h t - e m i t t i n g   d i o d e   (LED)  f o r   e a c h  

r e s i s t o r .  

I t   w i l l   f u r t h e r   be  s e e n   f r o m   F i g u r e s   1  and  3 

t h a t   a  p r e s s u r e - s e n s i t i v e   e l e c t r i c a l   b r e a k e r   13  i s  

d i s p o s e d   in   t h e   t a n k   i n l e t   l i n e   7  b e t w e e n   t h e   n o n - r e t u r n  

v a l v e   30  and  t h e   c o n n e c t i o n   means   6  f o r   a c t i v a t i n g ,   v i a  

t h e   e l e c t r o n i c   m e a n s   11,  t h e   t e m p e r a t u r e - s e n s i t i v e  

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

by  t h e   p r e s s u r i z i n g   means   3,  i . e .   a f t e r   t h e   s u p p l y  

l i n e   4  has   b e e n   c o u p l e d   to   t h e   c o n n e c t i o n   means   6 , .  a n d  

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

n o z z l e   5.  S i m i l a r l y   v i a   t h e   e l e c t r o n i c   means   11,  t h e  

n o w - c l o s e d   b r e a k e r   13  s i m u l t a n e o u s l y   c a u s e s   t h e   f i l l i n g  

v a l v e   10  to   o p e n ,   so  t h a t   f i l l i n g   can   t a k e   p l a c e .  

S u i t a b l y ,   t h e   r e s i s t o r s   12  and  l e v e l   i n d i c a t o r   20  a r e  

a l s o   a c t i v a t e d .  

F i g u r e   3,  p r i m a r i l y   i n t e n d e d   to   i l l u s t r a t e   t h e  

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

t h e   f u e l   t a n k   of   a  v e h i c l e ,   i l l u s t r a t e s   f u r t h e r   t h a t  

t h e   b r e a k e r   13  i s   d i s p o s e d   in   a  c i r c u i t   14  a l s o   h a v i n g  

a  r e l a y   15.  When  t h e   c i r c u i t   14  i s   c l o s e d   by  t h e  

b r e a k e r   13,  t h e   r e l a y   15  i n t e r r u p t s   t h e   c i r c u i t   16  o f  

t h e   v e h i c l e   s t a r t   m o t o r   17,  r e s u l t i n g   in   t h a t   t h e  

v e h i c l e   c a n n o t   be  s t a r t e d   as  l o n g   as  f i l l i n g   p r e s s u r e  
r e m a i n s   on  t h e   b r e a k e r   1 3 .  

The  v e h i c l e   i s   a l s o   e q u i p p e d ,   as  w i l l   be  s e e n   f r o m  

F i g u r e   3,  w i t h   a  s w i t c h   c o n s i s t i n g   of  a  s e l e c t o r   18  f o y  

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

p e t r o l   and  p o s i t i o n   G  f o r   g a s o l .   When  t h e   p o s i t i o n   G 

i s   s e l e c t e d ,   a l l   t h e   PTC  r e s i s t o r s   8,  9  and  12  a r e  

a c t i v a t e d   f o r   i n d i c a t i n g   t h e   l i q u i d   l e v e l   in  t h e   t a n k   2 ,  



p r o v i d i n g   t h a t   t h e   c o n v e n t i o n a l   i g n i t i o n   l o c k   19,  i n  

s e r i e s   w i t h   t h e   s e l e c t o r   18,  i s   s e t   in   t h e   p o s i t i o n   T .  

The  m e a s u r e m e n t   r e s u l t   i s   t a k e n   o u t   v i a   t h e   e l e c t r o n i c  

means   11  to   t h e   l e v e l   i n d i c a t o r   2 0 .  

When  d r i v i n g   on  m o t o r   gas   t h e   e l e c t r o n i c  

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

l o c k   19  v i a   t h e   s e l e c t o r   18,  t h e   s e n s o r ' s   r e s i s t o r s   8 ,  

9,  12  as  w e l l   as  t h e   l e v e l   i n d i c a t o r   20  t h u s   b e i n g  

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

f i l l i n g   v a l v e   10  to   open   a r e   n o t   a c t i v a t e d .  

The  f i l l i n g   v a l v e   10  i s   p l a c e d ,   as  w i l l   be  s e e n  

f rom  F i g u r e   1,  d o w n s t r e a m   of  t h e   n o n - r e t u r n   v a l v e   30  i n  

t h e   t a n k   i n l e t   l i n e   7.  As  shown  in  F i g u r e   2,  i t   i s  

i m p l e m e n t e d   w i t h   a  b y p a s s   p a s s a g e   21  a f f o r d i n g ,   in   t h e  

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

b e t w e e n   t h e   i n l e t   22  and  o u t l e t   23  of  t h e   v a l v e .   T h e  

b y p a s s   p a s s a g e   21  i s   c o n s t r i c t e d   in   c o m p a r i s o n   w i t h  

t h e   t h r o u g h - f l o w   a r e a   of   t h e   v a l v e   in  i t s   o p e n   p o s i t i o n .  

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

w h i c h ,   as  a  r e s u l t   of   t h e   p r e s s u r e   e q u a l i z a t i o n ,   o n l y  

r e q u i r e s   m o d e r a t e   o p e r a t i o n a l   f o r c e .   The  v a l v e   has   a  

v a l v e   h o u s i n g   24  in   w h i c h   a  v a l v e   s e a t   25  i s   d i s p o s e d  

b e t w e e n   t h e   i n l e t   22  and  o u t l e t   23.  A  v a l v e   body   2 7 ,  

p r o v i d e d   w i t h   s a i d   b y p a s s   p a s s a g e   21,   i s   u r g e d   s e a l i n g -  

ly  a g a i n s t   t h e   s e a t   25  f o r   c l o s u r e   w i t h   t h e   a i d   of  a  

s p r i n g   26.   The  v a l v e   body   i s   p r o v i d e d   w i t h   a  c o r e   28  

w h i c h   i s   a c t u a b l e   by  a  c o i l   2 9 .  

The  b y p a s s   p a s s a g e   21  i s   d i m e n s i o n e d   s u c h   t h a t ,  

a t   t h e   p r e s s u r e   n o r m a l l y   p r e v a i l i n g   in   t h e   s u p p l y   l i n e   4 

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

s u f f i c i e n t l y   r a p i d l y   f o r   t h e   f i l l i n g   v a l v e   10  to   b e  

c a p a b l e   of  o p e n i n g   w i t h i n   a b o u t   5  s e c o n d s   a f t e r   t h e  

f i l l i n g   n o z z l e   5  of   t h e   s u p p l y   l i n e   has   b e e n   c o u p l e d  

to  t h e   c o n n e c t i o n   means   6.  In  o t h e r   w o r d s ,   t h i s   i s   a  

d i m e n s i o n i n g   c o n s i d e r a t i o n   r e q u i r i n g   a  g i v e n   l e a s t  

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



b y p a s s   p a s s a g e ,   i . e .   a  g i v e n   maximum  p e r m i t t e d   p r e s s u r e  

d r o p   a c r o s s   t h e   e n d s   of   t h e   p a s s a g e .   A  r e v e r s e   d e m a n d  

t h a t   m u s t   be  met   by  t h e   p a s s a g e   i s   t h a t   i t   m u s t   b e  

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

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

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

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

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

and  t h a t   t h e   m a n u a l   g r i p   on  t h e   f i l l i n g   n o z z l e   t r i g g e r  

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

c o m m u n i c a t i o n   w i t h   t h e   c o n n e c t i o n   means   6  can   be  b r o k e n  

by  r e m o v i n g   t h e   n o z z l e .  

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

p a s s a g e   21  h a v i n g   t h e   l e a s t   t h r o u g h - f l o w   c r o s s - s e c t i o n  

i s   a  d i a m e t e r   of   a b o u t   0 , 5  -   1  mm,  p r e f e r a b l y   a b o u t  

0 ,8   mm  f o r   m o t o r   g a s .  
The  p r e s s u r e   d r o p   in   t h e   b y p a s s   p a s s a g e   21  a n d  

t h e   c l o s i n g   f o r c e   of   t h e   n o n - r e t u r n   v a l v e   30  may  b e  

b a l a n c e d   s u c h   t h a t   t h e   v a l v e   30  c l o s e s   when  t h e   f i l l i n g  

v a l v e   10  c l o s e s ,   w h e r e b y   gas   l o s s   on  t h e   r e m o v a l   of  t h e  

f i l l i n g   n o z z l e   i s   r e d u c e d   to   a  m i n i m u m .  

The  b y p a s s   p a s s a g e   21  d o e s   n o t   n e c e s s a r i l y   n e e d  

to   be  d i s p o s e d   in   t h e   v a l v e   body   21,  17,  b u t   may  b e  

s i t u a t e d   in   t h e   v a l v e   h o u s i n g   24,   f o r   e x a m p l e ,   or  in   a  

s e p a r a t e   s h u n t   l i n e   ( n o t   s h o w n ) .   In  b o t h   t h e   l a t t e r  

c a s e s ,   i t   can   e a s i l y   be  i m p l e m e n t e d   so  as  to   be  a d j u s t a b l e  

w i t h   t h e   a i d   of   some  s i m p l e   v a l v e   m e a n s ,   e . g .   a  s e t  

s c r e w   made  as  t h e   a c t i v e   p o r t i o n   of   a  n e e d l e   v a l v e .  

The  f i l l i n g   v a l v e   10  can   be  a d a p t e d   f o r   a s s u m i n g  

an  o p e n   p o s i t i o n   when  u n a c t u a t e d ,   i n s t e a d   of  a  c l o s e d  

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

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

when  t h e   p r e d e t e r m i n e d   l e v e l   has   b e e n   a r r i v e d   a t   d u r i n g  

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

v a l v e   30  has   c l o s e d ,   i . e .   u s u a l l y   u n t i l   t h e   f i l l i n g  

p i s t o l   5  has   b e e n   r e m o v e d   f rom  t h e   c o n n e c t i o n   means   6 .  



The  means   a d o p t e d   f o r   p r e v e n t i n g   s t a r t i n g   o r  

m o v i n g   t h e   v e h i c l e   d u r i n g   f i l l i n g   may  be  of  some  o t h e r  

k i n d   t h a n   w h a t   has   b e e n   d e s c r i b e d .   T h u s ,   t h e   e n g i n e  

i g n i t i o n   c i r c u i t   a n d / o r   a n o t h e r   c i r c u i t   c o n t r o l l i n g  

s t a r t i n g   t h e   e n g i n e   or  m o v i n g   t h e   v e h i c l e   can   b e  

a c t i v a t e d   when  t h e   p r e s s u r e   s e n s i t i v e   b r e a k e r   13,  o r  

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

or   t h e   p r e s e n c e   of  t h e   f i l l i n g   n o z z l e   5  in   t h e   c o n n e c -  

t i o n   means   6,  i n d i c a t e s   t h a t   c o m m u n i c a t i o n   w i t h   t h e  

gas   s u p p l y   1  has   b e e n   e s t a b l i s h e d .  

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

p a s s a g e   d o e s   n o t   n e e d   to   be  a  s o l e n o i d   v a l v e   e i t h e r ,  

b u t   o t h e r   k i n d s   of   d i r e c t l y   or   i n d i r e c t l y   e l e c t r i c a l l y  

c o n t r o l l e d   v a l v e   may  be  u s e d .  

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

e m b o d i m e n t   e i t h e r   by  w h a t   has   b e e n   s t a t e d   a b o v e   or  i n  

o t h e r   r e s p e c t s ,   b u t   may  be  v a r i e d   w i t h i n   t h e   s c o p e   o f  

t h e   c l a i m s .  



1.  A p p a r a t u s   f o r   a u t o m a t i c a l l y   l i m i t e d   d e l i v e r y   of  a  

s t r e a m   of  l i q u i d ,   p a r t i c u l a r l y   l i q u i d   p e t r o l e u m   g a s ,  
s u c h   as  b u t a n e   or   p r o p a n e ,   or  a n o t h e r   gas   in   i t s   l i q u i d  

p h a s e ,   f r o m   a  s u p p l y   (1)  p r o v i d e d   w i t h   p r e s s u r i z i n g  

m e a n s   (3)  and  u s u a l l y   f l o w - m e a s u r i n g   and  m e t e r i n g   m e a n s ,  

to   a  t a n k   (2)  v i a   a  s u p p l y   l i n e   ( 4 ) ,   t h e   o u t l e t   (5)  o f  

w h i c h   i s   c o n n e c t a b l e   to   c o n n e c t i o n   means   (6)  in  c o m m u n i c a -  

t i o n   w i t h   t h e   t a n k   v i a   a  t a n k   i n l e t   l i n e   ( 7 ) ,   t h e r e  

b e i n g   a  n o n - r e t u r n   v a l v e   (30)  d i s p o s e d   in   t h e   c o n n e c t i o n  

m e a n s   (6)  or   d o w n s t r e a m   t h e r e o f   in   t h e   t a n k   i n l e t   l i n e  

( 7 ) ,   and  an  o v e r f i l l   m o n i t o r   ( 8  -   10)  a d a p t e d   f o r  

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

by  c l o s i n g   a  f i l l i n g   v a l v e   ( 1 0 ) ,   c h a r a c t e r i z e d   in   t h a t  

t h e   f i l l i n g   v a l v e   (10)  i s   s i t u a t e d   in   t h e   t a n k   i n l e t   l i n e  

(7)  d o w n s t r e a m   of   t h e   n o n - r e t u r n   v a l v e   (30)  a n d  

i m p l e m e n t e d   w i t h   a  b y p a s s   p a s s a g e   (21)  w h i c h   i s   c o n s t r i c t e d  

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

i t s   o p e n   p o s i t i o n ,   s a i d   p a s s a g e   b e i n g   s i t u a t e d   b e t w e e n  

t h e   i n l e t   (22)  and  o u t l e t   (23)  of   s a i d   f i l l i n g   v a l v e   ( 1 0 )  

and   p r e f e r a b l y   d i s p o s e d   in   t h e   v a l v e   b o d y   (27)  or   h o u s i n g  

(24)  of   s a i d   v a l v e .  

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

t h a t   t h e   f i l l i n g   v a l v e   (10)  i s   a  s o l e n o i d   v a l v e .  

3.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   1  or   2 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   b y p a s s   p a s s a g e   (21)  i s  

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

r a p i d   p r e s s u r e   e q u a l i z a t i o n   in   t h e   p r e s s u r e   p r e s e n t   i n  

t h e   s u p p l y   l i n e   (4)  t h a t   t h e   f i l l i n g   v a l v e   (10)  i s   c a p a b l e  

of   o p e n i n g   w i t h i n   a b o u t   5  s e c o n d s   a f t e r   t h e   o u t l e t   of  t h e  

s u p p l y   l i n e   (4)  has   b e e n   c o n n e c t e d   to   t h e   c o n n e c t i o n  

m e a n s   ( 6 ) .  

4.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   3,  c h a r a c t e r i z e d  

in   t h a t   t h e   b y p a s s   p a s s a g e   (21)  i s   d i m e n s i o n e d   s o  

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

t h e   s u p p l y   i s   d i s a b l e d   when  t h e   f i l l i n g   v a l v e   (10)  i s  

c l o s e d .  



5.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   4  f o r   t h e   c a s e  

w h e r e   i t   i s   a d a p t e d   f o r   m o t o r   g a s ,   c h a r a c t e r i z e d   in  t h a t  

t h e   b y p a s s   p a s s a g e   (21)  c o n s i s t s   of   a  h o l e   w i t h   a  

d i a m e t e r   of  0 . 5  -   1  mm,  p r e f e r a b l y   a b o u t   0 .8   mm  a t   i t s  

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

6.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   1  or   2,  c h a r a c t e r -  

i z e d   in   t h a t   t h e   b y p a s s   p a s s a g e   (21)  and  n o n - r e t u r n  

v a l v e   (30)  a r e   d i m e n s i o n e d   s u c h   t h a t   t h e   v a l v e   ( 3 0 )  

c l o s e s   when  t h e   f i l l i n g   v a l v e   (10)  c l o s e s .  

7.  A p p a r a t u s   as  c l a i m e d   in   any  of  c l a i m s   2  -   6 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   s o l e n o i d   c o i l   (29)  of  t h e  

f i l l i n g   v a l v e   (10)  i s   s i t u a t e d   in  an  e l e c t r i c a l  

o p e r a t i o n a l   c i r c u i t   (14)  v i a   w h i c h   t h e   f i l l i n g   v a l v e  

(10)  i s   c o n t r o l l e d   f o r   o p e n i n g   when  a  p r e s s u r e - s e n s i t i v e  

e l e c t r i c a l   b r e a k e r   (13)  s i t u a t e d   u p s t r e a m   of  t h e   f i l l i n g  

v a l v e   (10)  i s   p u t   u n d e r   p r e s s u r e   a f t e r   t h e   s u p p l y  
l i n e   (4)  has   b e e n   c o u p l e d   to   t h e   c o n n e c t i o n   means   ( 6 ) .  

8.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   7,  f o r   t h e   c a s e  

w h e r e   t h e   t a n k   (1)  i s   a d a p t e d   as  a  f u e l   t a n k   in   a  

v e h i c l e ,   c h a r a c t e r i z e d   in   t h a t   t h e   b r e a k e r   ( 1 3 ) ,   w h e n  

i t   c l o s e s   t h e   o p e r a t i o n a l   c i r c u i t   (14)  o p e n i n g   t h e  

f i l l i n g   v a l v e   (10)  i s   a l s o   a d a p t e d   f o r   b r e a k i n g   t h e  

s t a r t   m o t o r   c i r c u i t   (16)  of   t h e   v e h i c l e   e n g i n e ,   a n d / o r  

t h e   i g n i t i o n   c i r c u i t   a n d / o r   a c t u a t i n g   a n o t h e r   c i r c u i t  

c o n t r o l l i n g   s t a r t i n g   t h e   e n g i n e   or  m o v i n g   t h e   v e h i c l e  

f o r   t h e   i n h i b i t i o n   of  s u c h   s t a r t i n g   or   m o v i n g .  

9.  A p p a r a t u s   as  c l a i m e d   in  any  of  c l a i m s   2  -   8 ,  

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

(10)  has   i t s   s o l e n o i d   c o i l   (29)  c o n n e c t e d   to   e l e c t r i c a l  

c o n t r o l   means   (11)  c o m p r i s i n g   t h e   o v e r f i l l   m o n i t o r  

( 8  -   10)  and  h a v i n g   a t   l e a s t   two  r e s i s t o r s ,   s a i d  

r e s i s t o r s   d u r i n g   t h e   s u p p l y   of  t h e   f l o w   of  l i q u i d   b e i n g  

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

r e s i s t o r   ( 8 ) ' b e i n g   s i t u a t e d   a t   t h e   p r e d e t e r m i n e d   l e v e l  

in   t h e   t a n k   and  t h e   o t h e r   (9)  a t   a  h i g h e r   a n d  

c o n t i n u o u s l y   l i q u i d - f r e e   l e v e l   in   t h e   t a n k ,   t h e   l e v e l  



of  t h e   l i q u i d   and  i t s   c o n t a c t   w i t h   t h e   r e s i s t o r   (8)  a t  

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

by  e l e c t r o n i c   means   (11)  c o m p a r i n g   t h e   v o l t a g e   or   c u r r e n t  

p a r a m e t e r s   of   b o t h   r e s i s t o r s   (8,  9 ) ,   f o r   a c t u a t i n g   t h e  

f i l l i n g   v a l v e   (10)  to  c l o s e   when  t h e   h e a t   t r a n s f e r   f r o m  

t h e   r e s i s t o r   (8)  to   i t s   s u r r o u n d i n g s   i n c r e a s e s   t o w a r d s  

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

l i q u i d .  
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