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©  Valve  for  fuel  gas  cylinders. 
A  valve  comprising  a  spring-loaded,  ball-shaped  valve 

body  (28)  is  provided  for  closing  a  gas  container.  The  valve 
includes  a  gas  inlet  canal  (31)  which  has  a  relatively  wide 
diameter  and  which  after  filling  the  container  will  be  closed 
tightly  by  means  of  a  capsula  (30).  The  capsula  (30) 
comprises  an  elastic  sealing  part  having  a  pipe  connection 
(29)  which  penetrates  into  the  gas  inlet  canal  (31).  The  pipe 

connection  (29)  reduces  the  diameter  of  the  gas  inlet  canal 
(31)  and  forms  the  valve  seat  for  the  valve  body  (28).  In 
operation,  a  pressure  reduction  valve  is  seated  on  this  valve. 
The  pressure  reduction  valve  includes  a  connection  cannula 
piercing  through  the  capsula  (30)  and  removing  the  valve 
body  (28)  from  its  seat. 



1.  GENERALITIES 

The  f u e l   g a s e s   e x i s t i n g   a t   p r e s e n t   in   t h e   m a r k e t  

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

f o l l o w i n g   p h y s i c a l   s t a t e s :  

-  G a s e o u s   s t a t e .  

The  d i s t r i b u t i o n   t o   t h e   c o n s u m e r   i s   m a d e  

t h r o u g h   a d e q u a t e   p i p e - l i n e s .  

-  L i q u i d   s t a t e .  

The  d i s t r i b u t i o n   to   t h e   c o n s u m e r   i s   m a d e  

by  u s i n g   l i q u e f i e d   gas   c o n t a i n e r s .  

I t   i s   s e c o n d   c a s e   t h a t   one  of  i n t e r e s t   to   u s ,   b e -  

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

c o n t a i n e r s .  

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

c y l i n d r i c a l   s t e e l   b o t t l e s ,   c o m m o n l y   named  " g a s   c y l -  

i n d e r s "   or  " g a s   b o t t l e s " .  

I t   i s   common  k n o w l e d g e   t h a t   t h e r e   a r e   in   t h e   m a r -  

k e t   a  l o t   o f   c y l i n d e r   m o d e l s ,   of  v a r i o u s   s i z e s ,   g e n e r -  

a l l y   c o n s t r u c t e d   in  s t e e l - s h e e t ,   and  a r e   s o l d   c o n t a i n -  

ing   a  c e r t a i n   q u a n t i t y   of  l i q u e f i e d   f u e l   g a s .  



T h e s e   c y l i n d e r s   a r e   f i t t e d   w i t h   a  c o m p o n e n t   p a r t  
1  (Dwg.  N o .  1 )   named  " v a l v e " ,   w h i c h   i s   g e n e r a l l y   t h r e a -  

ded   in   t h e   u p p e r   p a r t   of   t h e   c y l i n d e r .   T h i s   c o m p o n e n t  

p a r t   o w i n g   t o   i t s   c h a r a c t e r i s t i c s   and   t h r o u g h   an  a d e -  

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

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

t h u s   b o t h   t h e   gas   i n l e t   i n t o   t h e   c y l i n d e r   ( f i l l i n g )  

and   t h e   g a s   o u t l e t   f r o m   t h e   c y l i n d e r   ( c o n s u m p t i o n ) .  

The  p a r t   1  (Dwg.  N o .  1 )   p e r f o r m s   i n   f u l l   i t s   f u n c -  

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

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

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

i t   i s   l i q u e f i e d   i n t o   t h e   c y l i n d e r .  

I t   w i l l   be  t h e r e f o r e   n e c e s s a r y   to   h a v e   a n o t h e r  

c o m p o n e n t   p a r t   named  " p r e s s u r e   r e g u l a t o r "   2  (Dwg.  N o .  

1)  w h i c h   i s   a d j u s t a b l e   to   t h e   " v a l v e "   and  r e c e i v e s  

t h r o u g h   i t   t h e   gas   c o m i n g   f rom  t h e   c y l i n d e r   r e d u c i n g  

i t s   p r e s s u r e   to   t h e   v a l u e s   r e q u i r e d   by  l e g a l   r u l e s   e x -  

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

" V a l v e "   and  " P r e s s u r e   R e g u l a t o r "   f o r m   t o g e t h e r   a  

n e c e s s a r y   w h o l e   when  i t   i s   r e q u i r e d   t o   u s e   l i q u e f i e d  
f u e l   gas   f rom  c y l i n d e r s .  

W i t h   r e g a r d   to   t h e   " v a l v e "   i t   i s   c o n v e n i e n t   t o  

e m p h a s i z e   t h a t   w h a t   w i l l   be  e x p o s e d   n e x t   i s   r e f e r r i n g  
to   " s e l f - c l o s i n g "   v a l v e s   and  t h e r e f o r e   i t   w i l l   n o t   b e  
of   i n t e r e s t   to   r e f e r   h e r e   to   " m a n u a l - c l o s i n g "   v a l v e s ,  

as   our   i n v e n t i o n   i s   m a i n l y   u s e f u l   in  " s e l f - c l o s i n g "  

v a l v e s   a l t h o u g h   i t   can   be  u s e d   t o o   in   " m a n u a l - c l o s i n g "  
v a l v e s .  



2.  DESCRIPTION  OF  EQUIVALENT  MATERIAL  ALREADY  KNOWN 

2 . 1  -   VALVE 

In  t h e   Dwg.  N o .  2   i t   i s   shown  a  " s e l f - c l o s i n g "  

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

2 . 2  -   REGULATOR 

In  t h e   Dwg.  N o .  3   i t   i s   shown  a  s c h e m a t i z e d   p r e s -  
s u r e   r e g u l a t o r   w i d e l y   u s e d   a l l  o v e r   t h e   w o r l d .   I t   i s  

c o m p o s e d   of  t h e   f o l l o w i n g   ma in   p a r t s :  



2 . 3  -   VALVE-REGULATOR  SYSTEM 

In  t h e   Dwg.  N o .  4   i t   i s   shown  t h e   s e q u e n c e   o f  

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

to   t h e   v a l v e .   The  f i g .   1  shows   t h e   two  p a r t s   of   t h e  

s y s t e m   in  p o s i t i o n   b e f o r e   c o n n e c t i o n .   In  t h e   f i g .   2 

t h e   r e g u l a t o r   was  i n t r o d u c e d   in   t h e   u p p e r   p a r t   of  t h e  

v a l v e   and  t h e   r e g u l a t o r   i n l e t   c o n n e c t i o n   11  can   be  s e e n  
i n t r o d u c e d   a t   t h e   v a l v e   o u t l e t   c a n a l   2  p a s s i n g   t h r o u g h  

t h e   c o n n e c t i o n   j o i n t   6  b u t   t h e   c l a m p i n g   s y s t e m   has   n o t  

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

In  t h e   f i g .   3  t h e   r e g u l a t o r   c a n   be  s e e n   c o m p l e t e l y  

i n t r o d u c e d   in   t h e   v a l v e   and  t h e   s e c u r i t y   s y s t e m   (12  a n d  

24)  i s   a l r e a d y   in   t h e   f i n a l   p o s i t i o n .   H o w e v e r ,   t h e  

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

In  t h e   f i g .   4  t h e   h a n d l e   13  w h i c h   makes   t h e   s t e m  

14  to   come  down  by  i n t e r m e d i a r y   of  t h e   e c c e n t r i c   23  a n d  

o p e n s   t h e   p l u n g e r   3  has   a l r e a d y   b e e n   t u r n e d   r o u n d .  

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

t i l   i t   w i l l   r e a c h   t h e   o u t l e t   c a n a l   15  f o r   c o n s u m p t i o n .  

3.  MAIN  INCONVENIENCES  OF  THE  EXISTING  VALVE-REGUALTOR 

SYSTEMS 

The  m a i n   i n c o n v e n i e n c e s   of  t h e   s y s t e m s   u s e d   a t  

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

t h e   r e g u l a t o r   and  e v e n   in   t h e   own  v a l v e   b e f o r e   t h e   r e g -  
u l a t o r   b e i n g   a p p l i e d   to   i t .  

3 . 1  -   Any  of   t h e   v a l v e s   known  (Dwg.  N o .  2 )   has   a  c a n a l  

2  a l l o w i n g   t h e   p a s s a g e   b e t w e e n   t h e   i n t e r i o r   and  e x -  

t e r i o r   of   t h e   c y l i n d e r .   T h i s   c a n a l   a l l o w s   t h e   c y l i n -  

d e r   to   be  f i l l e d   w i t h   gas   and  i t   i s   a l s o   s u i t a b l e   ( i n  

t h e   i n v e r s e   d i r e c t i o n )   f o r   t h e   gas   o u t l e t   f o r   c o n -  

s u m p t i o n .  



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

i n g   to   t h e   m a n u f a c t u r e r ,   i s   u s u a l l y   of  6  to   8  mm. 

T h i s   d i a m e t e r   has   to   be  of  t h i s   s i z e   so  t h a t   t h e  

c y l i n d e r   f i l l i n g   i s   made  q u i c k l y   (15  to   20  s e c o n d s )   i n  

o r d e r   t h a t   t h e   f i l l i n g   p l a n t s   a r e   p r o f i t a b l e .   H o w e v e r ;  

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

in   r e s p e c t   of  t h e   n o r m a l   c o n s u m p t i o n   r e q u i r e m e n t s ,   a s  

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

w i t h i n   15  to   20  d a y s .   In  t h i s   way,   t h e   r e l a t i o n   b e t -  

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

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

u t i l i z a t i o n   i s   10%  of  t o t a l   t i m e   to   e m p t y   a  c y l i n d e r  

(15  d a y s )   a t   t h e   c o n s u m e r   home,   w i l l   b e :  

V  =  F i l l i n g   s p e e d  

v  =  C o n s u m p t i o n   s p e e d  

T  =  C o n s u m p t i o n   t i m e  

t  =  F i l l i n g   t i m e  

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

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

b e t w e e n   t h e   gas   s p e e d   to   f i l l   t h e   c y l i n d e r   and  t h e   g a s  

s p e e d   a t   t h e   c o n n e c t i o n   j o i n t   a r e a   f o r   c o n s u m p t i o n .   We 

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

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



In  p r a c t i c e   wha t   i s   f o u n d   by  t e s t i n g   i s   t h a t   t h e  

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

n o r m a l   c o n s u m p t i o n   gas   f l o w   i s   s i z e d   b e t w e e n   1 .2   a n d  

1 .8   mm  f o r   c y l i n d e r s   i n t e r n a l   p r e s s u r e s   of  7  k g / c m 2  

and  0 . 5   k g / c m 2   r e s p e c t i v e l y .  

In  c o n c l u s i o n   we  c a n   s a y   t h a t   t h e   i n l e t   and  o u t -  

l e t   c a n a l   2  (Dwg.  N o .  1 )   e x i s t i n g   in   t h e   c o n v e n t i o n a l  

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

b u t   i t   i s   v e r y   e x c e s s i v e   f o r   t h e   c o n s u m p t i o n .   T h u s ,   a  

gas   l e a k   can   o c c u r   more   e a s i l y   d u r i n g   t h e   c o n s u m p t i o n  

b e c a u s e   l a r g e r   d i a m e t e r s   h a v e   to   be  u s e d   in   t h e   v a l v e -  

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

The  p r o b a b i l i t y   to   o c c u r  a   gas   l e a k   a t   c o n n e c t i o n  

j o i n t   w i l l   be  i n c r e a s i n g   w i t h   t h e   d i a m e t e r   of   c a n a l   2 

(Dwg.  N o .  2 ) .  

3 . 2  -   In  t h e   v a l v e s   e x i s t i n g   a c t u a l l y   in  t h e   m a r k e t   t h e  

u p p e r   a r e a   w h e r e   i s   made  t h e   r e g u l a t o r   c o n n e c t i o n   ( s e e  

Dwg.  N o .  5 )   i s   s u b j e c t   n o t   o n l y   t o   t h e   e n t r y   of   a l l  

k i n d   of   f o r e i g n   m a t t e r ,   s u c h   a s ,   s a n d ,   d u s t ,   e t c . ,   b u t  

a l s o   to   d e l i b e r a t e d   or  a c c i d e n t a l   m e c h a n i c a l   a c t i o n s  

w i t h   i n s t r u m e n t s   t h a t   c a n   a f f e c t   t h e   s e a t   d i s c   4  (Dwg. 

N o .  2 )   and  c o n n e c t i o n   j o i n t   6  (Dwg.  Nos .   2  and  5 ) .  

When  t h i s   h a p p e n s ,   t h e   v a l v e   can   s t o p   g u a r a n t e e i n g  

a  good   g a s   s e a l i n g   and  c a u s e   d a n g e r   s i t u a t i o n s   and  f u e l  

gas   l o s s e s .  

T h i s   t y p e   of  s i t u a t i o n   i s   f r e q u e n t   in   p r a c t i c e  

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

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

t h e   v a l v e   as  t h e   r e g u l a t o r   i s   a  c o n s u m e r ' s   p r o p e r t y  

and  i s   f i t t e d   when  t h e   c o n s u m e r   s t a r t s   u s i n g   a  n e w  

b o t t l e .  



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

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

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

p o r t .  

In  t h e   Dwg.  N o .  5   a r e   shown  t h r e e   t y p e s   of  v a l v e s  

w e l l   known  in  t h e   m a r k e t .   The  a r e a s   s u b j e c t   to   f o r e i g n  

m a t t e r s   a r e   shown  in  v e r t i c a l   b r o k e n   l i n e s .  

In   s h o r t ,   we  can   say   t h a t   t h e   m a i n   i n c o n v e n i e n c e s  

of  t h e   e x i s t i n g   v a l v e s   a r e :  

a)  J u s t   one  c a n a l   f o r   f i l l i n g   and  c o n s u m p t i o n  
w i t h   an  o v e r d i m e n s i o n e d   d i a m e t e r   f o r   t h e  

c o n s u m p t i o n .   A  gas   l e a k   can   h a p p e n   m o r e  

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

be  u s e d .  

b)  T h e  p r i n c i p a l   s e a l i n g   p a r t s   of  t h e   v a l v e s  

a r e   e a s y   t o   r e a c h  f r o m  t h e  e x t e r i o r ,   a l l o w -  

ing   t h a t   f u e l   l o s s e s  o c c u r   p u r p o s e l y   o r  

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

f rom  t h e . f i l l i n g   p l a n t   to   t h e   c o n s u m e r   h o m e  

and  a l s o   t h a t   t h e   r e f e r r e d   l e a k   c o n t i n u e s  

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

d a n g e r s .  

c)  As  t h e r e   a r e   i m p o r t a n t   a r e a s   of  t h e   v a l v e -  

r e s p e c t i n g   to   t h e   s e a l i n g   w h i c h   a r e   s u b j e c t  

to   t h e   e n t r y   of  f o r e i g n   m a t t e r s   ( s e e   Dwg.  

N o .  5 )   we  c a n n o t   be  s u r e   t h a t ,   when  f i t -  

t i n g   t h e   r e g u l a t o r ,   i t s   gas   i n l e t   c o n n e c -  
t i o n   11  (Dwg.  N o .  3 )   w i l l   g u a r a n t e e   a  g o o d  

s e a l i n g   in  t h e   c o n n e c t i o n   j o i n t   6  (Dwg.  N o .  

2)  and  i t   can   h a p p e n   t h a t   gas  l e a k s   o c c u r ,  

in  t h a t   a r e a ,   a t   t h e   c o n s u m e r   h o m e .  



3 . 3  -   W i t h   r e g a r d   to   t h e   r e g u l a t o r s   e x i s t i n g   in   t h e  

a c t u a l   m a r k e t ,   a  d e s c r i p t i o n   of   w h i c h   was  a l r e a d y   m a d e  

in  t h e   Dwg.  N o .  3 ,   t h e r e   a r e   n o t   s o  m u c h   i n c o n v e n i e n c e s ,  

in   r e s p e c t   to   t h e   r e g u l a t o r   we  a r e   i n t r o d u c i n g ,   as  i n  

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

H o w e v e r ,   t h e y   h a v e   a  common  c h a r a c t e r i s t i c ,   w h i c h  

i s   n o t   a d v i s a b l e ,   c o n s i s t i n g   in   t h e   f a c t   of  n o t   a l l o w -  

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

of  t h e   v a l v e   c l o s i n g   ( s e e   Dwg.  N o .  4 ) .   T h e r e   i s  ,   t h u s ,  

t h e   p o s s i b i l i t y   of   t h e   v o l u m e   of   gas   c o n t a i n e d   a t   t h e  

n o z z l e   16  d o w n s t r e a m ,   t o   come  b a c k   t o   t h e   a t m o s p h e r e  

when  t h e   r e g u l a t o r   i s   r e m o v e d   f r o m   t h e   v a l v e .  

F u r t h e r m o r e ,   a l l   t h e m   d i s p o s e   of  a  f i x i n g   s y s t e m  

to   t h e   v a l v e   ( s e e   Dwg.  N o .  3 )   v e r y   r o b u s t   m e c h a n i c a l l y  

to   r e s i s t   to  t h e   b i g   f o r c e s   t h a t ,   in  t h e   s y s t e m ,   t e n d  

to  r e m o v e   t h e   r e g u l a t o r   f r o m   t h e   v a l v e   ( s e e   T a b l e   N o .  

I)  w h i c h   a r e   due  to   t h e   e x i s t i n g   e x c e s s i v e   s e c t i o n s .  

T h e r e   a r e   a l s o   in   t h e   r e f e r r e d   r e g u l a t o r s   i n t e r -  

l o c k i n g   s y s t e m s   ( s e e   Dwg.  N o .  4  -   f i g .   4)  n o t   a l l o w i n g  

t h e   r e g u l a t o r   t o   be  f i t t e d   or  r e m o v e d   f rom  t h e   v a l v e  

w i t h o u t   c l o s i n g   p r e v i o u s l y   t h e   g a s   i n   t h e   s e a t   5  (Dwg.  

N o .  4 ) .  

T a k i n g   i n t o   a c c o u n t   t h a t   t h e   v a l v e s   a r e   s e l f - c l o s -  

ing   t y p e ,   t h e s e   s y s t e m s   w o u l d   be  u s e l e s s   i f   i t   t h e r e  

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

wou ld   r e d u c e ,   as  i t   can   be  s e e n   in   t h e   T a b l e   I  ( C a p s u l a  

S y s t e m ) ,   t h e   t o t a l   e j e c t i o n   f o r c e   e x e r t e d   in  t h e   r e g u -  
l a t o r   to   i n s u f f i c i e n t   v a l u e s   to   e j e c t   i t .  

E x p l a i n e d  t h e   ma in   i n c o n v e n i e n c e s   of  t h e   c o n v e n -  

t i o n a l   v a l v e - r e g u l a t o r   s y s t e m s   e x i s t i n g   in  t h e   m a r k e t ,  

we  w i l l   be  r e l a t i n g   now  w h a t   was  t r i e d   to   put   i n t o   p r a c -  



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

p a t e n t .  

4.  INVENTION  PURPOSES 

In  v i e w   of   t h e   e x p o s e d   b e f o r e   t h e   p u r p o s e s   to   b e  

r e a c h e d   w i t h   t h e   new  V a l v e - R e g u l a t o r   s y s t e m   a r e   a s  

f o l l o w s :  

4 . 1  -   To  r e d u c e   t h e   c a n a l   d i a m e t e r   2  ( s e e   Dwg.  N o .  2 )  

when  t h e   s y s t e m   i s   in   gas   c o n s u m p t i o n   s e r v i c e   w i t h o u t  

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

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

t h e   gas   l e a k   p o s s i b i l i t i e s ,   when  c o n n e c t i n g   t h e   r e g u -  
l a t o r   to   t h e   v a l v e ,   in  v i e w   of  t h e   s m a l l   s e c t i o n s   u s e d .  

4 . 2  -   To  a v o i d   t h a t   t h e   v a l v e   a r e a   ( s e e   Dwg.  N o .  3 ) ,  

w h e r e   t h e   ma in   s e a l i n g   p a r t s   5  and  6  (Dwg.  N o .  5 )   a r e  

f o u n d ,   c o u l d   be  e a s i l y   r e a c h e d   f rom  o u t s i d e   e i t h e r   b y  

f o r e i g n   m a t t e r s ,   t h a t   can   be  l o d g e d   in  t h a t   a r e a ,   o r  

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

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

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

c a u s e d   by  gas   l e a k s .  

4 . 3  -   To  become  t h e   v a l v e   c o m p l e t e l y   i n v i o l a b l e ,   a n d  

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

f rom  t h e   f i l l i n g   p l a n t   to   t h e   c o n s u m p t i o n   p l a c e .  

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

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

to   t h e   c o n s u m e r   t h e   r i g h t   q u a n t i t y   of  gas   he  a c q u i r e d .  

4 . 4  -   To  g u a r a n t e e   t h a t   t h e   f o r c e s   p r o c e e d i n g   f r o m   t h e  



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

n e c t i o n   11  (Dwg.  N o .  4 )   a r e   i n s u f f i c i e n t   t o   e j e c t   i t  

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

s y s t e m   b e t w e e n   p a r t   1  and  p a r t   2  of  t h e   s y s t e m   (Dwg.  

N o .  1 ) .  

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

c o s t   p r i c e s .  

4 . 5  -   To  b e c o m e   t h e   c o n s u m p t i o n   gas   c l o s i n g   i n d e p e n -  
d e n t   f r o m   t h e   v a l v e ,   b e i n g   t h a t   o p e r a t i o n   made  j u s t   i n  

t h e   r e g u l a t o r .  

I t   w o u l d   be  t h u s   a v o i d e d   l e a k s   of   t h e   gas   c o n -  
t a i n e d   d o w n s t r e a m   of   t h e   n o z z l e   16  (Dwg.  N o .  4 )   w h e n  

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

4 . 6  -   To  g e t   t h a t   t h e   gas   c l o s i n g  i n s i d e   t h e   r e g u l a t o r  

w i l l   be  d o n e   a u t o m a t i c a l l y   when  t h e   r e g u l a t o r   i s   r e -  

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

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

m a n u a l l y .  

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

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

i m m e d i a t e l y   t o   t h e   o u t l e t   c a n a l   15  (Dwg.  N o .  3 ) .  

5.  INVENTION  DESCRIPTION 

5 . 1  -   C o m p o s i t i o n   of  p a r t s   1  and  2  (Dwg.  N o .  1 )  

5 . 1 . 1  -   VALVE 

The  v a l v e   i s   c o m p o s e d   as   shown  on  Dwg. 
N o .  6   and  t h e   c o m p o n e n t s   a r e   as  f o l l o w s :  

2 5  -   B o d y  



5 . 1 . 2  -   REGULATOR 

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

Dwg.  N o .  7   in   gas   c l o s e d   p o s i t i o n .   T h e  

c o m p o n e n t s   a r e   as  f o l l o w s :  

5 . 1 . 3  -   VALVE-REGULATOR  SYSTEM 

In  t h e   Dwg.  No.  9  i t   i s   shown  t h e   V a l v e -  



R e g u l a t o r   s y s t e m   in  i t s   s e q u e n t i a l   c o n n e c -  

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

5 . 2  -   OPERATING  P R I N C I P L E  

5 . 2 . 1  -   FILLING  ( s e e   Dwg.  N o .  8 )  

The  v a l v e   i s   t h r e a d e d   in   t h e   c y l i n d e r  

u p p e r   p a r t   and  i t   i s   s u b m i t t e d   to   f i l l i n g  

o p e r a t i o n   w i t h o u t   t h e   p a r t s   29  and  3 0  

( f i g .   1  -   Dwg.  N o .  8 ) .   In   t h i s   s t a g e   t h e  

b a l l   28  i s   a c t u a t e d   by  t h e   s p r i n g   34  

a g a i n s t   t h e   s e a t   3 3 .  

In  t h e   f i l l i n g   p l a n t   i t   i s   a d j u s t e d   t o  

t h e   p a r t   27  a  d e v i c e   54  (Dwg.  N o .  8 )   s p e -  

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

c o n n e c t e d   to   t h e   h i g h   p r e s s u r e   gas  l i n e .  

The  gas   u n d e r   p r e s s u r e   w i l l   p a s s   i n t o   t h e  

c a n a l   31  f o r c i n g   t h e   b a l l   28  to   come  d o w n .  

Then   t h e   gas   w i l l   p a s s   b e t w e e n   t h e   s e a t  

33  and  t h e   b a l l   28  to   i n s i d e   of  t h e   c y l -  

i n d e r .  

Once  t h e   c y l i n d e r   i s   f u l l   of  gas   w h i c h  

can   be  p r o v e d   t h r o u g h   w e i g h i n g   d e v i c e s  

a l r e a d y   k n o w n ,   t h e   f i l l i n g   d e v i c e   i s   r e -  

moved  and  t h e   b a l l   28  a c t u a t e d   by  t h e  

s p r i n g   34  and  t h e   gas   p r e s s u r e   in   t h e  

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

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

c l o s i n g   by  s e a l i n g   t h e   s e a t   33  ( f i g .   3  -  

Dwg.  8 ) .  

In  t h e   s e c o n d   s t a t i o n   of   f i l l i n g   p l a n t  

t h e   p a r t s   29  and  30  a r e   i n t r o d u c e d   in  t h e  



u p p e r   p a r t   of  t h e   v a l v e   by  means   of   a  

s p e c i a l   d e v i c e   55  (Dwg.  N o .  8 )   w h i c h  

e f f e c t s   no t   o n l y   t h i s   i n t r o d u c t i o n   b u t  

a l s o   c l i p s   f i r m l y   p a r t   30  in   t h e   g r o o v e  
53  e x i s t i n g   in  p a r t   27  g u a r a n t e e i n g  t h u s  
t h e   c o m p l e t e   t i g h t n e s s   and  i n v i o l a b i l i t y  

of   t h e   gas   c y l i n d e r .  

At  t h e   same  t i m e ,   t h e   b a l l   28  w i l l   b e  

s l i g h t l y   p u s h e d   down  when  t h e   b o t t o m   s i d e   o f  

p a r t   29  t o u c h e s   i t   l o o s i n g   t h e   c o n t a c t  

w i t h   p a r t   33  ( f i g .   4  -   Dwg.  8 ) .  

The  p a r t   30  b e i n g   made  in   b r a s s - s h e e t   a n d  

h a v i n g   a  c e n t r a l   h o l e   56  and  t h e   p a r t   29  

( s e e   Dwg.  Nos.   6  and  9)  b e i n g   d e s i g n e d  

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

i n t r o d u c t i o n   t h r o u g h   t h e m   of  t h e   r e g u l a -  
t o r   gas   i n l e t   c o n n e c t i o n   36,   w h i c h   w i l l  

be  a d j u s t e d   in  t h e   i n t e r n a l   o r i f i c e   o f  

p a r t   29  ( 2 .5   mm  d i a m e t e r )   as  shown  o n  

Dwg.  N o .  9 .  

I t   w i l l   be  p o s s i b l e   w i t h   t h i s   new  s y s t e m :  

1)  To  u se   f o r   f i l l i n g   t h e   c a n a l   31  w i t h  

a  d i a m e t e r   of  t h e   o r d e r   of   6  mm. 

2)  To  r e p l a c e   t h a t   c a n a l   by  t h e   c a n a l   o f  

2 ,5   mm  d i a m e t e r   e x i s t i n g   in   p a r t   29  f o r  

c o n s u m p t i o n .  

3)  T h a t   t h e   b a l l   28  e f f e c t i n g   t h e   g a s  

s e a l i n g   in  t h e   s e a t   33  f o r   f i l l i n g   p u r -  

p o s e s ,   w i l l   be  p u s h e d   down  s l i g h t l y   a n d ,  

l o o s i n g   t h e   c o n t a c t   w i t h   t h e   p a r t   3 3 ,  



s t a r t s   s e a l i n g   t h e   gas   in   t h e   b o t t o m   o f  

p a r t   29  ( 2 , 5   mm  d i a m e t e r   o r i f i c e ) .   T h i s  

o r i f i c e   w i l l   be  r e a d y   f r o m   now  to  o p e r a t e  

as  c o n s u m p t i o n   s e a t   ( f i g .   4  -   Dwg.  N o .  8 ) .  

4)  T h a t   t h e   v a l v e   a r e a   w h e r e   t h e   m a i n  

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

p r o t e c t e d   f rom  t h e   e n t r y   of  f o r e i g n   m a t -  

t e r s .  

5)  T h a t   t h e   v a l v e - c y l i n d e r   s y s t e m   i s  

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

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

T h u s ,   we  r e a c h   t h e   p u r p o s e s   e x p o s e d   i n  

4 . 1 ,  4 . 2   and  4 . 3 .  

5 . 2 . 2  -   GAS  CONSUMPTION 

Once  e f f e c t e d   t h e   f i l l i n g ,   as   e x p l a i n e d  

in   5 . 2 . 1 ,   t h e   c y l i n d e r   i s   s e n t   to   t h e  

c o n s u m p t i o n   p l a c e   w h e r e   t h e   p r e s s u r e  
r e g u l a t o r   i s   a d j u s t e d   t o   i t   ( s e e   Dwg.  

No.  9 ) .  

In  t h e   f i g .   1  i t   i s   shown  how  t h e   r e g u -  
l a t o r   i s   a p p l i e d .   The  n e e d l e - s h a p e d   g a s  
i n l e t   c o n n e c t i o n   36  w i t h   an  o u t s i d e   d i a -  

m e t e r   of  2 ,5   mm  w i l l   be  p i e r c i n g   ( f i g .   2)  

in   t h e   c e n t e r   of  t h e   p a r t   29  t h r o u g h   t h e  

h o l e   56  e x i s t i n g   a t   t h e   c e n t e r   of  p a r t  

30  and  i t   w i l l   be  i n t r o d u c e d   in   t h e   r e -  

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

t o   g u a r a n t e e   a  good  gas   s e a l i n g   b e t w e e n  

p a r t s   29  and  3 6 .  



The  p a r t   36  on  c o m i n g   down  i n s i d e   t h e  

p a r t   29  w i l l   be  p u s h i n g   down  t h e   b a l l   28  

p r e s s i n g   t h e   s p r i n g   34  o p e n i n g   t h u s   t h e  

gas   p a s s a g e   to   t h e   p a r t   36  i n t e r n a l   c a n a l  

( 1 , 8   mm  d i a m e t e r ) .  

The  e j e c t i o n   f o r c e   e x e r t e d   by  t h e   g a s  

p r e s s u r e   on  t h e   p a r t   36  o w i n g   t o   i t s  

s m a l l   c r o s s   s e c t i o n   ( s e e   T a b l e   I)  i s   i n -  

s u f f i c i e n t   t o   e x p e l   t h e   p a r t   36  (and  c o n -  

s e q u e n t l y   t h e   r e g u l a t o r )   f r o m   i t s   l o d g e -  

m e n t   in   t h e   p a r t   29  r e a s o n   why  i t   w i l l  

n o t   be  n e c e s s a r y   any  f i x i n g   s y s t e m   b e t -  

ween  v a l v e   and  r e g u l a t o r .  

The  gas   w i l l   p a s s   t h e n   up  to   t h e   r e g u -  
l a t o r   c h a m b e r   51  bu t   i t   w i l l   n o t   r e a c h  

t h e   o u t l e t   c a n a l   38  b e c a u s e   t h e   gas   o n -  

o f f   s y s t e m   c o m p o s e d   of  p a r t s   37,  46,  4 7 ,  

48,  49,  50  and  52  i s   in  t h e   m o s t   a d -  

v a n c e d   p o s i t i o n ,   c l o s i n g   t h e   c h a m b e r   51 

o w i n g   to   t h e   a c t i o n   of  s p r i n g   49  ( f i g .   2 ) .  

The  u s e r   m u s t   t h e n   t u r n   r o u n d   t h e   l e v e r  

37  which  w i l l   make  rove  the  on -o f f   p lunger   47 

by  m e a n s   of  t h e   h e l i c a l   ramp  46  and  r a m p  
p i n   50  p u l l i n g   t h e   s p r i n g   49  to   t h e   m o s t  
b a c k w a r d   p o s i t i o n   ( f i g .   3  -   Dwg.  N o .  9 )  

o p e n i n g   t h e   c h a m b e r   51  and  a l l o w i n g   t h e  

gas   p a s s a g e   to   t h e   gas  o u t l e t   c a n a l  

t h r o u g h   t h e   n o z z l e   39  and  t h e n c e   to   t h e  

gas   c o n s u m p t i o n .  

The  o n - o f f   p l u n g e r   4 7  w i l l   be  m a i n t a i n e d  

a t   i t s   m o s t   b a c k w a r d   p o s i t i o n   by  t h e   g a s  

p r e s s u r e   a c t i o n   in  c h a m b e r   51  w h i c h  



a c t u a t e s   on  t h e   f o r w a r d   s u r f a c e   of  o n -  

o f f   p l u n g e r .   The  two  O - R i n g s   48  a r e   o p e r -  

a t i n g   now  as  p i s t o n   r i n g s .  

O b v i o u s l y ,   i t   i s   p o s s i b l e   f o r   t h e   c o n s u -  

mer  to   c l o s e   t h e   gas   p a s s a g e   a t   any  m o -  

men t   by  u s i n g   t h e   l e v e r   in   t h e   i n v e r s e  

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

gas   as  t h e   c h a m b e r   51  r e c e i v i n g   t h e   g a s  
f rom  t h e   g a s   i n l e t   c o n n e c t i o n   36  i s   r i n g -  

s h a p e d   and   on  m o v i n g   t h e   p l u n g e r   47  a h e a d  

t h e   c h a m b e r   w i l l   be  c o n f i n e d   of   b o t h   s i -  

des   by  t h e   two  O - R i n g s   48  e x i s t i n g   i n  

t h e   s t e m   e n d .  

S h o u l d   t h e   r e g u l a t o r   be  r e m o v e d   w r o n g l y  

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

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

b r e a k   o f f   a t   t h e   f o r w a r d   p l u n g e r   47  s u r -  

f a c e   and  t h e   s p r i n g   49  w i l l   move  a h e a d  

a u t o m a t i c a l l y   t h e   p l u n g e r   47  and  c o n s e -  

q u e n t l y   t h e   O - R i n g s   48  w h i c h   w i l l   c o n -  

f i n e   t h e   c h a m b e r   51  as  shown  on  f i g .   2 

(Dwg.  N o .  9 )   a v o i d i n g   in   t h i s   way  t h a t  

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

can   p a s s   to   t h e   a t m o s p h e r e   t h r o u g h   t h e  

gas   i n l e t   c o n n e c t i o n   3 6 .  

The  a u t o m a t i c   c l o s i n g   w i l l   a v o i d   a l s o  

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

t h e   v a l v e   in   t h e   "ON"  p o s i t i o n   ( g a s  

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

t i o n s   s h o u l d   t h e   gas   b u r n e r   v a l v e s   b e  

o p e n e d .  

I t   w i l l   be  p o s s i b l e   w i t h   t h i s   new  s y s t e m :  



1)  To  g u a r a n t e e   t h a t   t h e   gas   p r e s s u r e  

a c t i o n   w i l l   n o t   e j e c t   t h e   r e g u l a t o r   f r o m  

i t s   l o d g i n g   in   t h e   v a l v e ,   b e c o m i n g   u n -  

n e c e s s a r y   any  c o m p l e x   m e c h a n i c a l   f i x i n g  

s y s t e m s .  

2)  To  t u r n   t h e   gas   f l o w   o f f   i n d e p e n d e n t -  

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

3)  To  o b t a i n   t h e   a u t o m a t i c   gas   c l o s i n g  

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

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

t h e   c o n s u m e r   w i l l   no t   a c t u a t e   v o l u n t a r i -  

ly   t o   open   t h e   g a s .  

T h u s ,   i t   w i l l   be  r e a c h e d   t h e   p u r p o s e s   4 . 4 ,  

4 .5   and  4 . 6 .  

5 . 2 . 3  -   REFILLING  ( s ee   Dwg.  No.  1 0 )  

Once  t h e   gas   c o n t a i n e d   in  t h e   c y l i n d e r  

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

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

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

p l a n t .  

The  f i l l i n g   p l a n t   mus t   r e m o v e   t h e   p a r t s  

29  and  30  f rom  t h e   v a l v e   so  t h a t   t h e  

s y s t e m   comes  b a c k   to   t h e   same  p o s i t i o n  

as  i n d i c a t e d   in   5 . 2 . 1   and  a c c o r d i n g   t o  

f i g .   1  (Dwg.  N o .  8 ) .  

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

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

The  p a r t   29  i s   made  in  s y n t h e t i c   r u b b e r  



and  i t s   s i z e s   s t u d i e d   in   s u c h   a  way  t h a t ,  

when  e x e r t i n g   a  c o m p r e s s i o n   w i t h   a  s p e -  

c i a l l y   d e s i g n e d   d e v i c e   57  (Dwg.  No.  10)  

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

t a i n e d   b e t w e e n   t h e   p a r t s   27  and  30  f l o w s  

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

an  a d e q u a t e   f o r c e   in   t h e   i n t e r i o r   s u r f a c e  

of  t h e   " c a p s u l a "   30  to   e x t r a c t   i t   f r o m  

t h e   g r o o v e   53  ( f i g .   2  -   Dwg.  No.  1 0 ) .  

The  p a r t s   29  and  30  a r e   t h e n   r e m o v e d   f r o m  

t h e   t o p   of  p a r t   27  and  t h e y   m u s t   b e  

s c r a p e d .  

The  v a l v e   w i l l   be  now  in   c o n d i t i o n s   t o  

a l l o w   a  new  f i l l i n g   o p e r a t i o n   and  t h e n  

a  new  c y c l e   can   s t a r t .  





1.  V a l v e   f o r   f u e l   gas   c y l i n d e r s   c  h  a  r  a c t  e  r  i  z e d  

by  a  gas   i n l e t   c a n a l   i n s i d e   w h i c h   t h e r e   can   be  l o d g e d ,  

a f t e r   t h e   b o t t l e   f i l l i n g   o p e r a t i o n ,   a  p a r t   c o n t a i n i n g  

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

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

2.  V a l v e   a c c o r d i n g   to   c l a i m   1,  characterized 

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

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

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

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

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

f o r a t i o n   by  m e a n s   of  a  s u i t a b l e   p e r f o r a t i n g   p a r t   e x i s t -  

i n g   in   t h e   r e g u l a t o r   w h i c h   i s   a l w a y s   n e c e s s a r y   to   b e  

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

f o r   n o r m a l   c o n s u m p t i o n .  

3.  V a l v e   a c c o r d i n g   to   c l a i m   1  or  2,  c  h  a  r  a c t  e  r -  

i  z e d   by  a  p a r t   ( C a p s u l a )   t h a t   can   be  c l i p p e d   f i r m -  

ly   t o   t h e   v a l v e   b o d y ,   by  means   of  a  s u i t a b l e   t o o l ,  

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

t h e   s m a l l e r   c a n a l   and  a l l o w i n g   a  good   t i g h t n e s s   b e t -  

ween  i n s i d e   s u r f a c e   of  l a r g e r   c a n a l   and  e x t e r n a l   s u r -  

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

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



4.  V a l v e   a c c o r d i n g   to   c l a i m   1,  2  or  3,  c  h  a  r  a  c -  

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

c a n a l   i s   o b t a i n e d   f rom  a  raw  m a t e r i a l   t h a t   can  r e s i s t  

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

p r e s s u r e   g u a r a n t e e i n g  t h e   t i g h t n e s s   of  t h e   v a l v e .  

5.  P a r t   of  t h e   v a l v e   a c c o r d i n g   to   c l a i m   3  and  4,  c  h  a -  

r  a c t  e  r  i  z e d   by  b e i n g   d e s i g n e d   in   such   a  w a y  
t h a t   i t   has   a  c a l c u l a t e d   v o l u m e   and  a  g e o m e t r y   s u c h  

t h a t ,   when  c o m p r e s s e d   by  t h e   p a r t   c a l l e d   " C a p s u l a " ,  

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

c l a i m   3  and  when  s u b j e c t e d   to   a  m e c h a n i c a l   d e f o r m a -  

t i o n ,   by  means   of  a  s u i t a b l e   t o o l ,   can   e x t r a c t   i t s e l f  

t o g e t h e r   w i t h   t h e   p a r t   " C a p s u l a "   f rom  t h e   v a l v e   b o d y  

w i t h o u t   d e s t r o y i n g   t h i s   b o d y .  

6.  P r e s s u r e   r e g u l a t o r   to   a p p l y   in   f u e l   gas   c y l i n d e r s ,  

c o m p r i s i n g   a  v a l v e   p a r t   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   by  h a v i n g   an  i n c o r p o r a t e d   p e r -  
f o r a t i n g   p a r t   s h a p e d   as  a  h o l l o w   n e e d l e   d e s i g n e d   s o  

t h a t   can  p e r f o r a t e   e a s i l y   t h e   v a l v e  p a r t   and  t h u s   t o  

a l l o w   to   t a k e   t h e   gas   o u t   t h e   c y l i n d e r   f o r   c o n s u m p t i o n .  

7.  P r e s s u r e   r e g u l a t o r   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   by  t h e   p e r f o r a t i n g   p a r t   h a v i n g   a  d i a -  

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

b e t w e e n   r e g u l a t o r   and  v a l v e .  

8.  P r e s s u r e   r e g u l a t o r   a c c o r d i n g   to   c l a i m   6  or  7,  c  h  a -  

r  a c t  e  r  i  z e d   by  h a v i n g   i n s i d e   i t   a  d e v i c e   t h a t  

a l l o w s   to   c u t   t h e   gas   f l o w   a u t o m a t i c a l l y   when  t h e   r e -  

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

gas   f l o w   w i l l   be  s h u t   o f f   when  i n s e r t i n g   t h e   r e -  

g u l a t o r   in  t h e   v a l v e .  
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