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©  Process  for  producing  a  valve-and-lid  assembly  and  improvements  in  the  latter. 
A  process  for  producing  a  valve-and-lid  assembly  con- 

sisting  essentially  of  a  lid  and  a  valve  body,  comprises  the 
steps  of 

(A)  producing, in  finished  condition, the  said  lid  with  a 
collar  portion  having  a  shoulder  or  a  rim  about  a  central 
opening, 

(B)  producing  separately, in  finished  condition, the  said 
valve  body  having  an  upper  body  portion  preferably  bearing 
a  dowel  portion,  and  on  the  latter  a  valve  stem  bearing  at its 
free  end  a  valve  head  of  enlarged  diameter, 

(C)  mounting  the  valve  body  on  the  mandrel  of  a  piston 
movable  in  a  pressure  cylinder  aligned  with  the  central  axis 
of  the  valve-and-lid  assembly,  or  placing  it  loosely  in  said 
collar  portion  above  said  central  opening, 

(D)  striking  the  mandrel  with  sufficient  force,  e.g. 
preferably  15  to  25  kilopond, to  drive  the  same  together  with 
the  valve  body  abruptly  through  the  collar  portion  of  the  lid 
and  to  pass  the  valve  head  out  of  the  said  central  opening 
with  stretching  or  bending  the  valve  stem  or  an  adjacent  part 
of the  valve  body,  so  that,  upon  withdrawel  of the  mandrel,  a 
rearward  face  of  the  valve  head  sealingly  engages  the 
shoulder  or  rim  about  the  central  opening 

The  self-closing  valve-and-lid  assembly  which  can  be 
produced  by  this  process  is  adapted  for  closing  the  open  top 
end  of  the  interior  of  a  container  fillable  with  pressurized 

product  and  comprises  a  lid  having  a  dome  part  and  a  collar 
portion  on  the  latter,  as  well  as  a  valve  body  mounted  in  the 
hollow  interior  of  the  dome  part  and  being  of  elastically 
flexible  material.  The  valve  body  has  a  head  bearing  an 
annular  contact  zone  which  sealingly  engages  a  similar 
contact  zone  on  an  annular  indentation  or  inner  annular 
shoulder  of  the  dome  part. 

One  of  the  annular  contact  zones  of  the  inner  wall 
surface  of  the  dome  part  and  of  the  valve  head  is  located  in  a 
conically  tapered  surface  on  one  of  the  two  last-mentioned 
parts  with  the  central  assembly  axis  as  cone  axis,  and  the 
other  annular  contact  zone  is  a  substantially  circular  edge  on 
the  other  one  of  the  two  last-mentioned  parts,  opposite  the 
said  conically  tapered  surface. 





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

a  v a l v e - a n d - l i d   a s s e m b l y   c o m p r i s i n g   a  v a l v e   body   a n d  

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

c l o s i n g   t h e   open   t o p   end  of  a  c o n t a i n e r ,   and  p r e f e r a b l y  

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

More  p a r t i c u l a r l y   t h i s   p r o c e s s   r e l a t e s   to  p r o d u c i n g   a  
n o v e l   v a l v e   b o d y ,   and  a  n o v e l   c o m b i n a t i o n   of  s t e p s  

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

in   f i n i s h e d   c o n d i t i o n .  

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

can  be  of  known  or   of  n o v e l   s t r u c t u r e .   The  l i d ,   i n   f i n i s h e d  

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

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

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

g e n e r a l l y   t r a n s v e r s e   t o  t h e   c e n t r a l   a s s e m b l y   a x i s ;   t h e  

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

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

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

s a i d   c o n t a i n e r ;  

t h e   l i d   p r e f e r a b l y   has   a  f l a t   l i d   p a r t   and  e x t e n d s  

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

a s s e m b l y   a x i s ,   and  a b o u t   t h e   d o m e ;  

a t   l e a s t   a  p o r t i o n   of  t h e   dome  i s   a  c o l l a r   p o r t i o n  

c o m p r i s i n g   an  a n n u l a r   r im   or  s h o u l d e r   edge   a d a p t e d   f o r  

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

w i t h   t h e   v a l v e   body   in   a  f i r s t   a n n u l a r   c o n t a c t   zone  o f  

t h e   l a t t e r .  



I n   U . S .   p a t e n t   3 , 1 4 4 , 1 7 9   to   A.M.  G i l d o n e ,   t h e r e   h a s  

a l r e a d y   b e e n   d e s c r i b e d   a  v a l v e - a n d - l i d   a s s e m b l y   i n   w h i c h  

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

to   a c h i e v e   i t s   f i n i s h e d   c o n d i t i o n   a f t e r   an  e q u a l l y   u n -  

f i n i s h e d   v a l v e   body   h a s   b e e n   l o d g e d   in   t h e   s a m e .  

The  u n f i n i s h e d   v a l v e   b o d y   u s e d   to  p r o d u c e   t h e   G i l d o n e -  

a s s e m b l y   c o m r i s e s ,   as   an  a n n u l a r   p o r t i o n   w h i c h   i s   e l a s t i -  

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

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

f l e x i b l e   d i a p h r a g m   t h e   p e r i p h e r y   of  w h i c h   has   t h e   s h a p e  

of  an  a n n u l a r   s k i r t .   The  d i a p h r a g m   i s   a t t a c h e d   as  a  

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

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

c e n t e r   of   t h e   l a t t e r .   A  v a l v e   s t e m   p r o j e c t s   b e l o w  t b e  i n n e r ,  

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

by  two  c i r c u m f e r e n t i a l l y   s p a c e d   webs . -   T h i s   v a l v e   body;  i s  

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

a  r a d i a l l y   i n w a r d l y   p r o j e c t i n g   c r i m p   in   t h e   f l a t   l i d  

p a r t   a b o u t   t he   c e n t r a l   o p e n i n g   w h i c h   c r i m p ' i s   s u r r o u n d e d  

d o w n w a r d l y   or  u p w a r d l y   by  an  o p e n   s l e e v e   p o r t i o n   of  t h e  

l i d   w h i c h   i s   t h e n   c o l d - s h a p e d   to  f o r m   a  cup  or  d o m e  

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

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

m o s t   end  of  t h e   v a l v e   s t e m   p r o t r u d e s ,   w h i l e   t h e   l a s t -  

m e n t i o n e d   v a l v e   s t em   end  i s   h e a t - d e f o r m e d   to  be  s h o r t e n e d  

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

f a c e   of   w h i c h   i s   to  be  b r o u g h t   i n t o   s e a l i n g   c o n t a c t   w i t h  

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

l i d   c u p .   The  v a l v e   s t e m ,   t h e   s t e m   h e a d   and  t he   cup  a r e  

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

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

r i m   of   t h e   c u p  i n l e t   o p e n i n g .  



In  t h e   f i n i s h e d   v a l v e   b o d y   of  t he   G i l d o n e   a s s e m b l y ,  

as  m o u n t e d   in   t he   l i d   cup  t h e r e o f ,   t h e   t u b u l u r e   of  t h e  

v a l v e   body   has   an  a x i a l l y   e x t e n d i n g   p a s s a g e w a y   or  c a v i t y  

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

l a t t e r .   When  t he   d i a p h r a g m   i s   p r e s s e d   d o w n w a r d l y ,   e . g .   b y  

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

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

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

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

v i a   t h e   two  s t a y s ,   and  t h e   a n n u l a r   c o n t a c t   f a c e   on  t h e  

u p p e r   s i d e   of  t he   s t e m   h e a d   i s   moved  d o w n w a r d l y   ou t   o f  

c o n t a c t   w i t h   t h e   a n n u l a r   r i m   a b o u t   t h e   n a r r o w   cup  i n l e t  

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

on  w h i c h   t h e   G i l d o n e - a s s e m b l y   i s   m o u n t e d   can   p a s s   i n t o  

t h e   l o n g   n e c k   p o r t i o n   of  t h e   l i d   cup  and  f i l l   t he   e n t i r e  

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

p a s s a g e w a y   of  t h e   t u b u l u r e   on  t h e   o u t s i d e   of   t h e   d i a - .  

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

e x p e l l e d   i n   a  s p r a y  c l o u d .  

T h i s   known  l i d - a n d - v a l v e   a s s e m b l y   s u f f e r s   f rom  a  

n u m b e r   of  d r a w b a c k s .   T h u s ,   t h e   p r o c e s s   of  a s s e m b l i n g  

t h e   l i d   and  the   v a l v e   b o d y   i s   v e r y   cumte r some;   t he   c o l d -  

s h a p i n g   of  t he   l e n g t h y   s l e e v e   p o r t i o n   a b o u t   t h e   s t em  o f  

t h e   v a l v e   body  or  t h e   c r i m p i n g   of  t he   cup  b o t t o m   to  e n -  

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

b u t t o n   a t   t he   end  of   t h e   v a l v e   s t e m   makes   i t   d i f f i c u l t  

to  o b t a i n   a  s a f e   s e a l   b e t w e e n   t h e   two  p a r t s   a t   t he   i n l e t  

end  of  t h e   l i d   cup  s l e e v e ;   t h e   f l o w   of  p r o d u c t   a l o n g   t h e  

i n n e r   w a l l   of  t he   l i d   cup  s l e e v e   and  t h e   c e n t e r   s u r f a c e  

of   t h e   v a l v e   s tem  and  t h e   n e e d   to  f i l l   t h e   e n t i r e   l i d  

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

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

b u t t o n   has   c l o s e d   t he   p r o d u c t   i n l e t   in   t h e   l i d . c u p   s l e e v e ;  



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

to  t h e   l o w e r   v a l v e   s t e m   v i a   t h e   two  s m a l l   webs  can   c a u s e  

p o o r   a l i g n m e n t   w i t h   t he   c e n t r a l   a s s e m b l y   a x i s ;   and ,   a s  

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

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

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

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

O t h e r   l i d - a n d - v a l v e   a s s e m b l i e s   a r e   k n o w n ,   in   w h i c h  

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

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

s h i f t   of  t h e   v a l v e   b o d y   to  o p e n   p o s i t i o n   and  c a u s e  

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

p o s i t i o n ,   as  i n   t h e   c o n t a i n e r   v a l v e   of  O . L .   A . s h t o n   d e s -  

c r i b e d   i n   U . S .   p a t e n t   2 , 6 9 6 , 9 3 4 ;   or  a  r i g i d   v a l v e   b o d y  

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

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

v a l v e   as  d e s c r i b e d   by  G e o r g e   D i a m o n d   i n   F r e n c h   p a t e n t ,  

a p p l i c a t i o n   P u b l i c a t i o n   N o .  2   354  2 6 0 ;   or   t h e   l i d   d o e s  

n o t   a c t   as  a  p a r t   of  t h e   v a l v e   a t   a l l ,   b u t   m e r e l y   a s  

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

c r i b e d   by  J o h n   S c h m i d t   i n   U . S .   p a t e n t s   2 , 6 6 2 , 6 6 8   a n d  

2 , 6 6 2 , 6 6 9   and  by  A n g e l o   B o t t a n i   i n   F r e n c h   p a t e n t   a p p l i -  

c a t i o n   P u b l i c a t i o n   No.  2 . 0 4 8 . 9 1 5 ;   f i n a l l y ,   C .L .   A l e x a n d e r  

d e s c r i b e s   i n   U . S .   p a t e n t   3 , 2 7 2 , 4 0 3   a  s l o t   v a l v e   in   w h i c h  

t h e   a x i a l l y   e x t e n d i n g   s l o t s   i n   a  r u b b e r   v a l v e   body   e x t e n d  

f r o m   t h e   i n t e r i o r   of  t h e   c o n t a i n e r   to  t h e   o u t e r   s i d e   o f  

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

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

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

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

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

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

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



I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of   t h e   i n s t a n t - i n v e n t i o n  

to  p r o v i d e   a  p r o c e s s   f o r   p r o d u c i n g   and  a s s e m b l i n g ,   m o r e  

e a s i l y   t h a n   in   t h e   c a s e   of   t h e   G i l d o n e   v a l v e ,   a  l i d -  

a n d - v a l v e   a s s e m b l y   as  i n i t i a l l y   d e s c r i b e d ,   w h i c h   p r o c e s s  

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

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

t h e   d r a w b a c k s   of  t h e   known  v a l v e s   d e s c r i b e d   h e r e i n b e f o r e .  

T h i s   o b j e c t   and  o t h e r s   t h a t   w i l l   become  a p p a r e n t  

d u r i n g   t h e   f u r t h e r   d e s c r i p t i o n   of  t h i s   i n v e n t i o n   h e r e i n -  

a f t e r   a r e   a t t a i n e d   in   a  p r o c e s s   of  t he   i n i t i a l l y   d e s c r i b e d  

k i n d   w h i c h   c o m p r i s e s  

(A)  p r o d u c i n g ,   in   f i n i s h e d   c o n d i t i o n ,   a  l i d   of  t h e  

i n i t i a l l y   d e s c r i b e d   t y p e ;  

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

v a l v e   body   w h i c h   c o m p r i s e s :  

( a )   a t   l e a s t   one  a n n u l a r   e l a s t i c a l l y   r e s i l i e n t   p o r t i o n  

w h i c h   i s   b e n d a b l e   t o w a r d ,   or  s t r e t c h a b l e   i n ,  a x i a l   d i r e c t i o n ,  

(b)   a  r a d i a l l y   e x t e n d i n g   u p p e r   v a l v e   body  p o r t i o n  

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

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

i n t e r i o r   of   t he   c o n t a i n e r ,  

(c )   a  v a l v e   s t em   c e n t r a l l y   and  a x i a l l y   p r o t r u d i n g   a t  

l e a s t   f rom  a  f i r s t   one  of  t he   u p p e r   body  p o r t i o n   s u r f a c e s  

and  a d a p t e d   f o r   b e i n g   l o d g e d   in   t h e   l i d   dome  c o l l a r  

p o r t i o n ,  

( d )   a  v a l v e   h e a d   a t   an  end  of  t he   v a l v e   s t e m   r e m o t e  

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

t r a n s v e r s e   to  the   c e n t r a l   a s s e m b l y   a x i s   w h i c h   i s   l a r g e r  

t h a t   t he   d i a m e t e r   of  t h e   v a l v e   s t em  and  d e s t i n e d   to  b e  



l o c a t e d   o u t s i d e ,   and   when  t h e   a s s e m b l y   i s   i n   o p e n   p o s i t i o n ,  

f o r m i n g   a  gap   w i t h ,  t h e   s a i d   l i d   dome  c o l l a r   p o r t i o n ;   t h e  

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

t h e r e o n   as   to  f a c e   t o w a r d   t h e   c o l l a r   p o r t i o n   and  a d a p t e d   f o r  

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

when  t h e   a s s e m b l y   i s   in   c l o s e d   p o s i t i o n ,  

( e )   a  c a v i t y   h a v i n g   an  o p e n i n g   in   t h e   s u r f a c e   of  t h e  

v a l v e   b o d y   f a c i n g   away  f r o m   t h e   v a l v e   h e a d   and   e x t e n d i n g  

a x i a l l y   a t   l e a s t   i n   t h e   v a l v e   s tem  and  h a v i n g   a  b o t t o m  

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

zone   on  t h e   v a l v e   h e a d   e x t e n d s ,  

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

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

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

p o r t i o n   i n   a  s e c o n d   zone   n e a r e r   t he   u p p e r   b o d y  p o r t i o n  

of   t h e   v a l v e   b o d y   t h a n   t h e   f i r s t   c o n t a c t   z o n e ,  

(g )   and  d u c t   m e a n s   one  end  of  w h i c h   o p e n s  i n   t h e  

c a v i t y   and   t h e   o t h e r   end  of  w h i c h   o p e n s   o u t   of   t h e   v a l v e  

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

of   t h e   s e c o n d   c o n t a c t   z o n e ;  

(C)  m o u n t i n g   t h e   v a l v e   body   on  t he   m a n d r e l   of  a  p i s t o n  

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

i n g   t h e   m a n d r e l ,   on  t h e   s i d e   of  t he   l i d   p a r t   f a c i n g   a w a y  
f r o m   t h e   a n n u l a r   r i m ,   w i t h   s a i d   c e n t r a l   a s s e m b l y   a x i s  

t h r o u g h   t h e   c e n t r a l   dome  o p e n i n g   of  t h e   l i d ;  

(D)  s t r i k i n g   t h e   m a n d r e l   w i t h   s u f f i c i e n t   f o r c e   t o  

d r i v e  t h e   same  w i t h   t h e  v a l v e   body   t h e r e o n   a b r u p t l y  

t h r o u g h   t h e   c o l l a r   p o r t i o n   of  t he   l i d   dome  and  to  p a s s  
t he   v a l v e   h e a d   o u t   of  s a i d   a n n u l a r   r i m   or   s h o u l d e r   e d g e ,  

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



m i s a l i g n m e n t   of   d a m a g e ,   to  t h e   l a t t e r ,   i n t o   s e a l i n g  

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

o u t s i d e   of  s a i d   l i d   dome  c o l l a r   p o r t i o n ,   a n d  

(E)  l i m i t i n g   t h e   s t r o k e   of  t h e   p i s t o n  w h i c h   a b r u p t l y  

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

to  s t o p   when  t h e   f i r s t   a n n u l a r   c o n t a c t   zone   on  t he   v a l v e  

h e a d   h a s   p a s s e d   to   t h e   o u t s i d e   of  t h e   r i m   or  s h o u l d e r  

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

v a l v e   s t e m .  

In  s t e p   B  of  t h e   p r o c e s s   a c c o r d i n g   to   t h e   i n v e n t i o n ,  
t h e   v a l v e   body   can   be  p r o d u c e d   w i t h   a t   l e a s t   one  a n n u l a r  

r e g i o n   of  t h e   v a l v e   s t e m , i n t e r m e d i a t e ' t h e   i n n e r   s u r f a c e  

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

a n n u l a r   c o n t a c t   z o n e , b e i n g   a x i a l l y   s t r e t c h a b l e .  

In  a n o t h e r   mode  of  c a r r y i n g   o u t   t h e   p r o c e s s   a c c o r d i n g  
to   t h e   i n v e n t i o n   in   p r a c t i c e ,   t h e   l i d   i s   p r o d u c e d ,   i n  

a c c o r d a n c e   w i t h   s t e p   (A) ,   s o  t h a t   t h e   dome  has   a  f o o t  

zone   in   w h i c h   t h e   dome  m e r g e s   w i t h   t h e   f l a t   l i d   p a r t ,  

and  w h i c h   zone   i s   c r i m p e d   to  c o m p r i s e   an  a n n u l a r   b e a d  

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

a x i s ;  

w h i l e ,   in   s t e p   B,  t he   u p p e r   body   p o r t i o n   of  t h e   v a l v e  

b o d y   i s   s h a p e d   as  a  f l a n g e   of  s u c h   d i a m e t e r   as  to  s n a p -  
f i t   i n t o   t h e   s a i d   c r i m p e d   f o o t   zone  of  t h e   dome  f o o t  

p a r t ;   a n d ,  

in   s t e p   C,  t h e   m a n d r e l   i s   s u r r o u n d e d   by  an  a n n u l a r  

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

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

i n s i d e   t he   c i r c u m f e r e n c e   of  t h e   a n n u l a r   b e a d   of  t h e  



dome  f o o t   z o n e ,   a n d ,  

i n   s t e p   D,  t h e   a d j a c e n t   p e r i p h e r a l   r e g i o n   of  t h e  

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

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

b e a d   t h e r e o f   and   an  a d j a c e n t   p o r t i o n   of  t h e   dome  s i d e -  

w a l l .  

P r e f e r a b l y   i n   s t e p s   C  and  D,  t he   m a n d r e l   w h i c h  

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

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

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

b o d y   i n t o   t h e   c o l l a r   p o r t i o n   of  t he   l i d   d o m e .  

The  d i a m e t e r   of  t h e   u p p e r   body  p o r t i o n   i s   p r e f e r a b l y  

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

i s   a p p r o x i m a t e l y   e q u a l   w i t h ,   o r  s l i g h t l y   l a r g e r   t h a n ,   a n  

u n d e r l y i n g   r a d i a l l y   e n t e n d i n g   r im   p o r t i o n   of   t h e   l i d  d o m e .  

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

l e a s t   2  to  3  k i l o p o n d   a p p l i e d   to  t h e   f r o n t a l   f a c e   of  t h e "  

p i s t o n   t u r n e d   away  f r o m   t h e   m a n d r e l .   U n i f o r m   r e s u l t s   a r e  

p a r t i c u l a r l y   o b t a i n e d   w i t h   a  f o r c e   of  4  to  8  k i l o p o n d  

a p p l i e d   to  t h e   m a n d r e l .  

I n  v a l v e - a n d - l i d   a s s e m b l i e s   of  t h e   u s u a l   s i z e s   f o r  

u s e   on  p r e s s u r i z e d   s p r a y   c a n s ,   t he   work   p a t h   c o r r e s p o n d i n g  

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

to  t h e   p a s s a g e   of   t h e   v a l v e   h e a d   t h e r e t h r o u g h   c a n   r a n g e  
f r o m   0 . 5   to   5  m i l l i m e t e r s .  

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

of  t h e   a l u m i n u m   t y p e ,   w h i l e   t he   v a l v e   b o d y   i s   p r e f e r a b l y  



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

p r o p e r t i e s   of  w h i c h   a r e   s i m i l a r   to  t h o s e   of  H y t r e l ;   h o w -  

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

t h e   v a l v e   body   can  a l s o   be  p r o d u c e d   f r o m   v a r i o u s   t y p e s   o f  

r u b b e r .  

A  " v a l v e - a n d - l i d   a s s e m b l y "   as  r e f e r r e d   to  in   t h i s  

a p p l i c a t i o n   means   a  v a l v e   in   w h i c h   a  p o r t i o n   of  t he   l i d  

s e r v e s   as  t h e   v a l v e  s e a t ,   w i t h   w h i c h   a  v a l v e   body   i s   i n  

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

i t   i s   a t   l e a s t   p a r t i a l l y   o u t   of  c o n t a c t   when  t he   v a l v e   i s  

o p e n ,   as  i s   t he   c a s e ,   e . g .   in   t h e   d e v i c e s   d e s c r i b e d   i n  

U . S .   p a t e n t   3 , 1 4 4 , 1 7 9   to  A.  M.  G i l d o n e ,   d e s c r i b e d   s u p r a ,  

a n d ,   a l t h o u g h   o n l y   to  a  l i m i t e d   e x t e n t ,   in   U . S .   p a t e n t  

3 , 2 7 2 , 4 0 3   to  C . L .   A l e x a n d e r ,  

The  use   of  a  p o r t i o n  o f   t he   l i d   as  a  h o u s i n g   f o r   a  

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

in   t h e   a r t ;   t h i s   k i n d   of  a r r a n g e m e n t   i s   n o t   i n t e n d e d   to  b e  

c o v e r e d   by  t he   a b o v e - c i t e d   t e r m   in   t h e   i n s t a n t   a p p l i c a t i o n .  

In  C .L .   A l e x a n d e r ' s   v a l v e ,   t he   l i d   i s   a l s o   n o t  

r e a l l y   n e e d e d   as  a  " s e a l i n g "   v a l v e   s e a t ,   as  t h e   s l o t   v a l v e  

b o d y   i s   s e l f - s e a l i n g ,   t h e   l i d   dome  s e r v i n g   more   as  a  h o u s -  

i n g .  



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

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

p r e f e r r e d   e m b o d i m e n t s   of  t he   same  i l l u s t r a t e d   in   t h e  

a c c o m p a n y i n g   d r a w i n g s   in   w h i c h  

F i g .   1  i l l u s t r a t e s   t h e   s t a g e s   of  a  p r e f e r r e d   mode  o f  

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

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

f i n i s h e d   v a l v e - a n d - l i d   a s s e m b l y   shown  i n   a x i a l   v i e w ;  

F i g .   2  i l l u s t r a t e s   in   s e c t i o n a l   v i e w   a n o t h e r   e m b o d i -  

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

m a n n e r ;  

F i g u r e s   2A  and  2B,  show  in   s e c t i o n a l   v i e w s ,   v a r i a t i o n s  

of   d e t a i l s   of  t h e   a s s e m b l y   shown  in   F i g .   2 ,  

F i g .   3  shows   a  p a r t i a l   l a t e r a l   v i e w ,   c u t - a w a y   on  t h e  

r i g h t - h a n d   s i d e   to  show  an  a x i a l   s e c t i o n a l   v i e w ,   o f  

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

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

F i g .   4  i s   a  s i m i l a r   v i e w   of  y e t   a n o t h e r   e m b o d i m e n t  

of   t h e   s a i d   v a l v e   b o d y ;  

F i g u r e s   5  and  6  show  in   a x i a l   s e c t i o n a l   v i e w   t w o  

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

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

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

F i g u r e s   7  and  8  show  t h e   r e s u l t i n g   a s s e m b l y   e q u i p p e d  
w i t h   an  a c t u a t i n g   member ,   in   t h e   c l o s e d   and  in   t h e   o p e n  

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

' F i g .   9  shows   a  f i n a l   p h a s e   of  a s s e m b l i n g   a  f u r t h e r  

e m b o d i m e n t ,   d e s c r i b e d   i n  



I r i s h   p a t e n t   a p p l i c a t i o n   No.  1 6 4 3 / 8 1   ( 1 1 4 / 1 2 0 )   w i t h   t h e  
a i d   of  t h e   p r o c e s s   a c c o r d i n g   to  t he   i n v e n t i o n .  

F i g .  1 0   shows   t h e   c o m p l e t e d   a s s e m b l y   o b t a i n e d   by  t h e  

p r o c e s s   i l l u s t r a t e d   in  F i g .   9 .  

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

l i d   a s s e m b l y   shown  in   F i g .   1  c o m p r i s e   t h e   s t e p s   of   p r o d u c -  

i n g   a  f i n i s h e d   l i d   10,   in   a  f i r s t   s t a g e , . a n d ,   s e p a r a t e l y  

t h e r e f r o m , p r o d u c i n g   t he   f i n i s h e d   v a l v e   b o d y   2 0 .  

The  v a l v e   b o d y   20  i s   t h e n   p l a c e d   on  t h e   m a n d r e l   5 0  

w h i c h   p r o t r u d e s   d o w n w a r d l y   f r o m   a  p i s t o n   r o d   51  w h i c h   i s  

r i g i d l y   c o n n e c t e d   to  t he   r e a r   f a c e   of  a  p i s t o n   ( n o t  

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

c y l i n d e r   ( n o t   shown),   and  a c t i v a t e d   i n   t h e   l a t t e r ,   e . g .  

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

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

The  m a n d r e l   50  w i t h   t he   v a l v e   b o d y   2 0 . i n   p o s i t i o n  

t h e r e o n   i s   t h e n   a l i g n e d   w i t h   t h e   l i d   10  a l o n g   a  

common  c e n t r a l   a x i s   CA. 

The  l i d   10  w h i c h   i s   d e s t i n e d   to  c l o s e   t h e   t o p  

o p e n i n g   2  of   a  can   or  t he   l i k e   c o n t a i n e r   has   a  p e r i p h e r a l  

c r i m p e d   z o n e  1 0 a  b y   means   of  w h i c h   i t   can   be  c o n n e c t e d  

to  t h e   r i m   3  of   t h e   can  1 .  

The  l i d   10  f u r t h e r   c o m p r i s e s   a  dome  12  w h i c h   m e r g e s  
i n   a  f o o t   z o n e 1 2 a   w i t h   a  f l a t   l i d   p a r t   13  w h i c h   g e n e r a l l y  
e x t e n d s   i n   a  m a i n   l i d   p l a n e   LP  w h i c h   i s   r a d i a l   to  t h e  

c e n t r a l   a x i s   CA.  In  t h e   e m b o d i m e n t   of  t h e   l i d   10  shown  i n  

F i g .   1  t h e   dome  12  p r o t r u d e s   u p w a r d l y   f r o m   t h e   f l a t   l i d  

p a r t   13 ,   i . e . ,   away  f rom  t he   can  i n t e r i o r .   In  o t h e r   l i d s  

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



i n v e n t i o n ,   t h e   dome  12  can   p r o t r u d e   d o w n w a r d l y ,   i . e .  

t o w a r d   t h e   c o n t a i n e r   i n t e r i o r ,   f r o m   t h e   f l a t   l i d   p a r t   1 3 .  

The  dome  12  has   a  t o p   w a l l   14  and  a  c i r c u m f e r e n t i a l  

s i d e w a l l   15 ,   as  w e l l   as  a  c e n t r a l   o p e n i n g   16  in   t he   t o p  

w a l l   14  a b o u t   t he   c e n t r a l   a x i s   CA.  

The  c e n t r a l   o p e n i n g   1 6 b i s   s u r r o u n d e d   by  an  a x i a l l y  

e x t e n d i n g   c o l l a r   p o r t i o n   17  of   t h e   dome  12,   w h i c h   p r o -  

t r u d e s   u p w a r d l y   f r o m   t he   dome  t o p   w a l l   14 .   T h i s   c o l l a r  

p o r t i o n   17  w h i c h   p l a y s   an  i m p o r t a n t   f u n c t i o n   in   c a r r y i n g  

o u t   t h e   p r o c e s s   of  t h e   i n v e n t i o n ,   c o u l d   l i k e w i s e   p r o t r u d e  

d o w n w a r d l y   f r o m   t h e   dome  t o p   w a l l   1 4 .  

An  a n n u l a r   s h o u l d e r   18  i s   f o r m e d   b e t w e e n   t h e   l o w e r  

end  o f   c o l l a r   p o r t i o n   17  w h e r e   i t   m e r g e s   w i t h   t h e   t o p  

w a l l   14  of  t h e   dome  12 .   In  t h e   e m b o d i m e n t   of  F i g .   1  t h e '  

c o l l a r   p o r t i o n   17  i s  f l a r e d   u p w a r d l y   and  o u t w a r d l y   a n d  

s u r r o u n d s   a  p a s s a g e w a y   19  of  f r u s t o c o n i c a l   c o n f i g u r a t i o n ,  

t h e   d i a m e t e r   of  w h i c h   a t   i t s   u p p e r ,   o u t e r   end  19a   i s  

l a r g e r   t h a n   t h a t   of  t h e   c e n t r a l   o p e n i n g   1 6 b . T h e   a n n u l a r  

r i m   17a   of   t h e   c o l l a r   p o r t i o n   17  a b o u t   t h e   u p p e r   o p e n  
end  1 9 a   of   p a s s a g e w a y   19  i s   p r e f e r a b l y   c r i m p e d   or  s l i g h t l y  
b e v e l e d   to  f a c i l i t a t e   t h e   e n t r y   of  t h e   v a l v e   body   20  i n t o  

t h e   p a s s a g e w a y   1 9 .  

The  v a l v e   body   20  i s   p r o d u c e d ,  p r e f e r a b l y   f r o m   a n  
e l a s t o m e r i c   m a t e r i a l   s u c h   as  H y t r e l   or  a n o t h e r   p o l y m e r i c  
s y n t h e t i c   r e s i n   of  s i m i l a r   p r o p e r t i e s , b y   i n j e c t i o n   m o l d i n g  
t e c h n i q u e s .  

I t   c o m p r i s e s   a  p r e f e r a b l y   f l a n g e - s h a p e d   u p p e r ,   o u t e r  
p o r t i o n   21  w h i c h   b e a r s   on  i t s   l o w e r   f a c e ,   w h i c h   i s   t u r n e d  
i n w a r d l y ,   i . e .   t o w a r d   t h e   i n t e r i o r   of  a  c o n t a i n e r   w h i c h  



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

c o n i c a l   dowe l  o r   j a c k   p a r t   22  and  a t   t h e   f r o n t a l   f a c e  

22a  of   the   l a t t e r   a  r e d u c e d   d i a m e t e r   v a l v e   s t em  2 4  

w h i c h   b e a r s   a t   i t s   f r e e   end  a  v a l v e   h e a d   25  of  e n l a r g e d  

r a d i a l   d i a m e t e r   w h i c h   m u s t   b e  l a r g e r   t h a n   t he   w i d t h   of  t h e  
c e n t r a l   o p e n i n g   16  i n   t h e   t o p   w a l l   14  of  t h e   dome  1 2 ,  

so  t h a t   t he   v a l v e   h e a d   h a s   a  r e a r w a r d   a n n u l a r   f a c e . 2 6  

t u r n e d   t o w a r d   t h e   d o w e l  p a r t   2 2 , w h i o h   f a o e   oan  e x t e n d   in   a  

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

in   F i g .   1,  i s   o o n i c a l l y   t a p e r e d ,  t h i s   f a c e   26  a b u t t i n g  

s e a l i n g l y   in   a  c o n t a c t  z o n e   26a  a g a i n s t   t he   a n n u l a r  

s h o u l d e r   18  c l o s i n g   t h e   c e n t r a l   o p e n i n g   16,   when  t h e  

p a r t s   of  t he   a s s e m b l y   a r e   i n   c l o s e d   p o s i t i o n .  

W h i l e ,   in   t h e   e m b o d i m e n t s   o f  t h i s   v a l v e   body   s h o w n  

in   our   e a r l i e r   E u r o p e a n   P a t .   A p p l n .   No.  8 1 1 0 5 2 9 8 . 4  

t h i s   r e a r w a r d   a n n u l a r   f a c e   26  of  t h e   v a l v e   h e a d   ( o r  v a l v e  

h e a d   b u t t o n )   25  g e n e r a l l y   e x t e n d s   i n   a  p l a n e   p e r p e n d i -  

c u l a r   to  t he   c e n t r a l   a s s e m b l y   a x i s   CA,  i t   has   now  b e e n  

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

s a t i s f a c t o r y   when  t h e   f a c e   26  i s   t a p e r e d ,   and  t he   a n g l e  

e n c l o s e d   b e t w e e n   t h e   t a p e r e d   f a c e   26  and  t he   c e n t r a l   a x i s  

i s   l e s s  t h a n   450 ,   a n d ' p r e f e r a b l y   a b o u t   250  to  40°  ( a n g l e d  

in   F i g .   1 ) .  

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

p a r t   22  of  t h e   v a l v e   body   20,   t h e   f l a r e d   c o l l a r   p o r t i o n  

17  of   t h e   l i d   dome  12  h a s   t h e   same  a n g l e   of  i n c l i n a t i o n  

w i t h   t h e   c e n t r a l   a x i s .   The  l e n g t h   of  t h e   d o w e l  p a r t   22  

p l u s   t he   s t em  24  of   t h e   v a l v e   body   20  m u s t   be  s h o r t e r  

t h a n   t h e   d i s t a n c e ,   t a k e n   a l o n g   t h e   c e n t r a l   a x i s   CA, 
b e t w e e n   the   p l a n e   in   w h i c h   t he   u p p e r   a n n u l a r   c o l l a r  

p o r t i o n   r im   17a   e x t e n d s   and  the   p l a n e   in   w h i c h   t h e  

edge   of  the   a n n u l a r   s h o u l d e r   18  i s   l o c a t e d .  



I t   h a s   b e e n   f o u n d ,   t h a t ,   i n   mass   p r o d u c t i o n ,   i t  

w o u l d   n o t   be  s a t i s f a c t o r y   to  p l a c e   t he   v a l v e   body   2 0  

l o o s e l y   i n t o   t h e   p a s s a g e w a y   19  of   t h e   c o l l a r   p o r t i o n  

17  and  t h a n   to  a p p l y   p r e s s u r e   to  t he   u p p e r   f r o n t a l  

f a c e   21a   of   t h e   body   f l a n g e   p o r t i o n   21,   T h i s   w o u l d  

l e a d   to  d e f o r m a t i o n   of  t h e   v a l v e   h e a d   26  and  a l s o  

p o s s i b l y   to  b e n d i n g   of  t h e   v a l v e   s t e m   24;  f o r ,   d u e  

to  i t s   r e d u c e d   d i a m e t e r   t h e   v a l v e   s t e m   24  i s   m u c h  

more  r e a d i l y   d e f o r m a b l e ,   t h a n   i s   t he   r e m a i n d e r   o f  

t h e   v a l v e   b o d y   20.   T h i s   a p p l i e s   s p e c i f i c a l l y   t o  F i g .   1 .  

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

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

by  m e a n s   of  t h e   v a l v e - a n d - l i d   a s s e m b l y   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   t h e   v a l v e   b o d y   20  i s   p r o v i d e d   w i t h   an  a x i a l l y  

e x t e n d i n g   c a v i t y   30  w h i c h   h a s   an  open   t o p   end  30b  and  a  
c l o s e d   b o t t o m   32.   A  d u c t   or  o r i f i c e   35  e x t e n d s   f r o m  

a  zone  of   t h e   c a v i t y   30  n e a r   i t s   b o t t o m   32  to  t he   o u t e r  

s i d e   of   t h e   v a l v e   s t e m   24;  t h e   d u c t   end  35a  t h r o u g h  

w h i c h   t h e   d u c t   35  o p e n s   to  t h e   o u t s i d e   i s   l b o a t e d   p r e -  

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

the   r e a r w a r d   a n n u l a r   v a l v e   h e a d   f a c e   26,  or  i n   t h e   l a t t e r ,  
b u t   a b o v e   t h e   c o n t a c t   zone   2 6 a .   When  u s i n g   a  p r e s s u r i z e d  

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

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

s u i t a b l e   a c t u a t i n g   member   can   be  i n s e r t e d   i n t o   t h e  

c a v i t y   30,   as  h a s   b e e n   i l l u s t r a t e d   in   F i g u r e s   10  and  1 3  

of  t h e   a b o v e   m e n t i o n e d   e a r l i e r   I r i s h   P a t e n t   A p p l i c a t i o n  

No.  1 6 4 3 / 8 1 .  

O p e r a t i o n   when  u s i n g   t h e   v a l v e - a n d - l i d   a s s e m b l y   a s  
i l l u s t r a t e d   in   F i g u r e   1  as  c l o s u r e   f o r   a  p r e s s u r i z e d  
c o n t a i n e r   r e q u i r e s   i n s e r t i o n   of   t h e   s h a f t   of  a  s p r a y  



head   i n t o   t h e   c a v i t y   30,   w i t h   t he   O - r i n g   p r o j e c t i o n s   3 4  

s e a l i n g l y   e n g a g i n g  t h e   s h a f t .   When  t h e   s p r a y   h e a d   i s  

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

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

w h i c h   m u s t   be  l o n g   e n o u g h   to  a b u t   a g a i n s t   t h e   b o t t o m   3 2  

of  t h e   c a v i t y   30  w i l l   move  t h i s   b o t t o m   d o w n w a r d l y   w h i l e  

s t r e t c h i n g   t h e   r e l a t i v e l y   t h i n   w a l l   of  t h e   v a l v e   s t em   2 4 .  

T h e r e b y ,   t h e   v a l v e   h e a d   25  i s   a l s o   moved  d o w n w a r d l y   a  

s h o r t   way,   w h e r e b y   t h e   t a p e r e d   a n n u l a r   f a c e   26  of   t h e  

v a l v e   h e a d   25  i s   u r g e d   away  f rom  t h e   a n n u l a r   s h o u l d e r   1 8  

of  t h e   l i d   dome  12  and  p r o d u c t   can  p a s s   t h r o u g h   t h e  

r e s u l t i n g   a n n u l a r   gap  u p w a r d   i n t o   t h e   p a s s a g e w a y   1 9  

and  t h r o u g h   t h e   d u c t   35  i n t o   a  p a s s a g e   p r o v i d e d   in   t h e  

a b o v e - m e n t i o n e d   s p r a y   h e a d   s h a f t   v i a   an  o p e n i n g   i n   t h e  

s i d e w a l l   of  t h e   s h a f t   r e g i s t e r i n g   w i t h   t h e   d u c t   3 5 .  

In   o r d e r   to  r e d u c e   t h e   v o l u m e   i n s i d e   t h e .  c a v i t y   3 0  
a b o u t   s u c h   s p r a y   h e a d   s h a f t , i n t o   w h i c h   p r o d u c t   can   p e n e -  

t r a t e   d u r i n g   a  d i s c h a r g e   t h e r e o f ,   s e a l i n g   means   34,   e . g . ,  
in   t h e   s h a p e   of  0 - r i n g s   w h i c h   a re   i n t e g r a l   w i t h   t h e   v a l v e  

body   2 0 , c a n   be  p r o v i d e d   in   the   i n t e r n a l   c a v i t y   w a l l . 3 0 a .  

L i k e w i s e ,   in   o r d e r   to   r e d u c e   in   p a s s a g e w a y   19  t h e  

s p a c e   i n t o   w h i c h   p r o d u c t   f rom  t he   c o n t a i n e r   can   p e n e t r a t e  
when  t h e   v a l v e   o p e n s ,   w h i c h   s p a c e   i s   l o c a t e d   b e t w e e n   t h e  
i n n e r   w a l l   17b  of   t h e   c o l l a r   p o r t i o n   17  and  t h e   o u t e r  
s u r f a c e   of  t h e   v a l v e   s t e m   24,  and  i n   w h i c h   r e s i d u a l   p r o d u c t  
i s   l i a b l y   to  r e m a i n   a f t e r   a  d i s c h a r g e   h a s   s t o p p e d ,   s e c o n d  
a n n u l a r   s e a l i n g   m e a n s   23 ,   p r e f e r a b l y   i n   t h e   f o r m   of  e x t e r n a l  
0 - r i n g s   m o l d e d   i n t e g r a l   w i t h   the   d o w e l   p a r t   22  p r o j e c t  
f r o m   the   l a t t e r   and  a r e   in   s e a l i n g   e n g a g e m e n t   w i t h   t h e  
i n n e r   w a l l   17b  when  t h e   v a l v e   body  20  i s   f u l l y   i n t r o d u c e d  
i n t o   t he   l i d   dome  1 2 .  



D u r i n g   t h e   a s s e m b l i n g   p h a s e ,   t h e s e   s e a l i n g   means   2 3  

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

p a s s a g e w a y   19  o f   t h e   l i d   dome  c o l l a r   p o r t i o n   1 7 .  

As  m e n t i o n e d   h e r e i n b e f o r e ,   i t   h a s   b e e n   f o u n d   t h a t   t h e  

i n t r o d u c t i o n   of   t h e   v a l v e   b o d y   20  i n t o   t he   l i d   dome  1 2  

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

a p p l i e d   i n   i t s   c y l i n d e r   on  t h e   p i s t o n   51  b e a r i n g   t h e  

m a n d r e l   50  w h i c h   c a r r i e s   t h e   v a l v e   b o d y   20,   i f   a  s i g n i -  

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

v a l v e   b o d y   20  i n   t h e   l i d   dome  12  and  c o r r e s p o n d i n g   d a n g e r  

of  l e a k a g e   a t   t h e   c o n t a c t   zone   26a  i s   to  be  a v o i d e d .  

R a t h e r ,   i t   i s   n e c e s s a r y   to   a p p l y   t h e   p r e s s u r e   s u d d e n l y ,  

and  n o t   g r a d u a l l y ,   so  t h a t   t h e   v a l v e   body   20  and  e s p e c i a l l y  

t h e   s t e m   24  and   t h e   v a l v e   h e a d   25  h a v e   no  t i m e   to  b e c o m e  

m i s a l i g n e d   and  so  t h a t   t h e   v a l v e   h e a d   25  w i l l   be  s n a p p e d  

i n t o   p o s i t i o n   w i t h   i t s  r e a r w a r d   f a c e   26  r e s t i n g   a g a i n s t  

t h e   a n n u l a r   s h o u l d e r   1 8 .  

The  s u d d e n   a d v a n c e   a t   f u l l   s p e e d   of   t he   m a n d r e l   5 0  

and  t h e   v a l v e   b o d y   20  t h e r e o n   i n t o   t h e   c o l l a r   p o r t i o n   1 7  

of  t h e   l i d   dome  12  can   be  b r o u g h t   a b o u t   in   v a r i o u s   w a y s  
known  p e r   s e ,   f o r   i n s t a n c e   by  s u d d e n l y   a p p l y i n g   t h e   f u l l  

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

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

d e r ,   or  by  e q u i v a l e n t   t h r u s t - p r o d u c i n g   m e a n s .  

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

w h i c h   t h e   p i s t o n   s t r o k e   i s   50  mm  and  t he   d i a m e t e r   of  t h e  
f r o n t a l   f a c e   of  t h e   p i s t o n   h a v i n g   a  c i r c u l a r   c r o s s   s e c t i o n  

i s   20  mm,  and  t h e   l e n g t h   t h r o u g h   w h i c h   t h e   v a l v e   h e a d   2 5  
m u s t   be  moved  a g a i n s t   t h e   r e s i s t a n c e   of  t he   l o w e r   r e g i o n  
of  t h e   s i d e w a l l   1 7 b ,   and  of  t h e   a n n u l a r   s h o u l d e r   26,   i s  

a b o u t   5  mm  ( b a s e d   on  an  o v e r a l l   h e i g h t   of  t he   dome  1 2 ,  



i n c l u d i n g   the   c o l l a r   p o r t i o n   17  t h e r e o n ,   of  10  mm),  i t  

h a s   b e e n   f o u n d   t h a t   t h e   v a l v e   b o d y   20  can   be  s t r u c k   i n t o  

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

l e a s t   a b o u t   2  to  2 , 5   b a r ,   b u t   s a f e   p o s i t i o n i n g   a v o i d i n g  

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

of   a b o u t   5  to  8  b a r .   T h i s   c o r r e s p o n d s   a p p r o x i m a t e l y   t o  

a  f o r c e   of  15  to  25  k i l o p o n d s , i n s t a n t a n e o u s l y   a p p l i e d ,  

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

D u r i n g   t h e   i n t r o d u c t o r y   p h a s e   of  t h e   v a l v e   body   2 0  

i n t o   t he   dome  p a r t   12 ,   t h e   f l a n g e   of  t he   u p p e r   v a l v e  

b o d y   p o r t i o n   21  comes  to  r e s t   w i t h   i t s   u n d e r s i d e   2 1 a  

u p o n   t h e   c r i m p e d   u p p e r   r i m   17a   of  t h e   c o l l a r   p o r t i o n   1 7 ;  

h o w e v e r ,   t he   s t e m   24  m u s t   be  s t r e t c h e d   to  push   t h e  

v a l v e   h e a d   25  o u t   of  t h e   c e n t r a l   o p e n i n g   16  and  a  s h o r t  

d i s t a n c e   b e l o w   t h e   a n n u l a r   s h o u l d e r   18  of  t he   dome  t o p  

w a l l   14 .   T h i s   m e a n s  t h a t   t h e   o v e r a l l   a x i a l   l e n g t h   D1 

of  t h e   v a l v e   body   20,  w h i c h   i t   h a s   when  in   f u l l y   r e l a x e d  

c o n d i t i o n   in   w h i c h   i t   i s  t o   be  f o u n d ,   f r e e   f rom  s t r e s s ,  

on  t he   m a n d r e l   5 0  p r i o r   to  i n t r o d u c t i o n   i n t o   t he   l i d  

dome  p a r t   12,   m u s t   be  i n c r e a s e d   to  t h e   a x i a l   l e n g t h   D3 
w h i c h   i t   has   in   t he   p o s i t i o n   i n d i c a t e d   by  a  d a s h e d  

l i n e   in   t he   l o w e r   h a l f   of  F i g .   1  .   In  o r d e r   to  p e r m i t  

t h e   m a n d r e l   50  to  e n t e r   i n t o   t h i s   p o s i t i o n   w i t h o u t  

c o m p r e s s i n g   t he   f l a n g e   of  u p p e r   v a l v e   p o r t i o n   21  a n d  

w i t h o u t   s u f f e r i n g   a  s l o w d o w n   due  to  s u c h   c o m p r e s s i o n ,  
t h e   m a n d r e l   50  i s   s o m e w h a t   l o n g e r   t h a n   the   c a v i t y   3 0  
of  t h e   v a l v e   body   20  i s   d e e p ,   t h u s   l e a v i n g   a  c o r r e s p o n d i n g  
p l a y   D 3  -   D1  and  p r e f e r a b l y   a  s l i g h t   e x c e s s   t h e r e o v e r ,  
b e t w e e n   the   u p p e r   end  f a c e   of  u p p e r   body   p o r t i o n   21  a n d  
t h e   u n d e r s i d e   51a  of  t he   p i s t o n   r o d   51.   T h i s   p l a y   d  m u s t ,  
t h e r e f o r e ,   be  s l i g h t l y   l a r g e r   t h a n ( D 3  -   D 1 ) .  



The  m a n d r e l   50  i s   t h e n   w i t h d r a w n   t h a n k s   to  l i f t i n g  

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

and   as  t h e   t i p   of  t h e   m a n d r e l   50  l i f t s   o f f   t h e   b o t t o m   3 2  

of   t h e   v a l v e   b o d y   c a v i t y   30 ,   t h e   s t r e t c h e d   s t em  24  c a n  

c o n t r a c t   u n t i l   t h e   r e a r w a r d   a n n u l a r   f a c e   26  of  t h e   v a l v e  

h e a d   25  a b u t s   i n   t h e   c o n t a c t   zone   26a  a g a i n s t   t he   l i d  

dome  s h o u l d e r   18 .   In   t h i s   p o s i t i o n   t h e   o v e r a l l   l e n g t h  

of   t h e   s t i l l   s t r e t c h e d   v a l v e   b o d y   i s   D 2 , i . e . ,   s l i g h t l y  

l e s s   t h a n   D3,  b u t   l a r g e r   t h a n   Dl ,   so  t h a t   t h e   v a l v e  

h e a d   25  makes   c o n t a c t   w i t h   s e a l i n g   b i a s , w i t h   t h e   s h o u l d e r  

1 8 .  

In   o r d e r   to  e n s u r e   t h a t   t h e   m a n d r e l   50  d o e s   n o t  

t r a v e l   t oo   d e e p l y   i n t o   t h e   p a s s a g e w a y   19  w h i c h   m i g h t  

c a u s e   e x c e s s i v e   s t r e t c h i n g   of  t he   v a l v e   s t e m   24  w i t h   p e r -  
m a n e n t   d e f o r m a t i o n   a n d  w i t h   r u p t u r e   a n d / o r   d e f o r m a t i o n  

of   t h e   v a l v e   h e a d   25,   s t o p   m e a n s   s c h e m a t i c a l l y   i n d i c a t e d  

a t   55  a r e   p r o v i d e d   to  a r r e s t   t h e   a d v a n c e   m o v e m e n t   o f  t h e  

m a n d r e l   50.   T h e s e   s t o p   m e a n s   a r e   p r e f e r a b l y   p r o v i d e d   a t  

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

t h e   m a n d r e l   50  r a t h e r   t h a n   t h e   l a t t e r .  

A  r i s e r   t u b e   9  c an   be  f i t t e d   f i r m l y ' i n t o   t h e   r e c e s s  
s u r r o u n d e d   by  t h e   dome  s i d e w a l l   15.   The  c o m p l e t e d   a s s e m -  

b l y   c o n s i s t i n g   of  t h e   l i d   10  and  t h e   v a l v e   body   20  i n -  

s e r t e d   t h e r e i n t o   as  w e l l   as  t h e   e q u a l l y   i n s e r t e d   r i s e r  

t u b e   9  can   t h e n   be  d e l i v e r e d   to  a  f i l l i n g   s t a t i o n  

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

i s   t h e n   f i l l e d   w i t h   a  p r o d u c t   and  a  c o n v e n t i o n a l   p r o -  
p e l l a n t   w h i c h   can   be  a  l i q u e f i e d   gas   or  an  i n e r t   u n -  
l i q u e f i e d   gas   u n d e r   p r e s s u r e .  

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

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



F i g .   2  t h e r e   a r e   a  n u m b e r   of  f e a t u r e s   to  be  n o t e d   w h i c h  

a r e   d i f f e r e n t   f r o m   t h o s e   p r e s e n t   in   t h e   e m b o d i m e n t  

shown  in   F i g .   1.  T h u s ,   in   t he   l i d   110 ,   t he   c o l l a r   p o r t i o n  

117  of  t h e   dome  112  e x t e n d s   d o w n w a r d l y   a l o n g   t h e   c e n t r a l  

a x i s   CA  and  h a s   a  g e n e r a l l y   c y l i n d r i c a l   c o n -  

f i g u r a t i o n .  

W h i l e   t h e   p a s s a g e w a y   119  e x t e n d s   t h r o u g h   t h e   c o l l a r  

p o r t i o n   117  e s s e n t i a l l y   in   t h e   same  m a n n e r   as  in   F i g .   1 ,  

i t   h a s   a  t o p   o p e n   end  1 1 9 a   a t   t h e   zone  117a   in   w h i c h   t h e  

s i d e w a l l   115  of   t h e   dome  112  m e r g e s   w i t h   t he   c o l l a r   p o r t i o n  

117 ,   w h i l e   t h e   l o w e r   open   end  of  t h e   c o l l a r   p o r t i o n   1 1 7  

c o n s t i t u t e s   t h e   c e n t r a l   o p e n i n g   116 .   T h i s   c e n t r a l  

o p e n i n g   116  i s   f o r m e d   by  p u n c h i n g   ou t   a  l a r g e   c e n t r a l  

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

117  w h i c h   l e a v e s   an  i n w a r d l y   and  d o w n w a r d l y   c u r v e d   a n n u l a r  

r i m   p o r t i o n   118  t h e   e d g e  o f   w h i c h   c o o p e r a t e s   s e a l i n g l y  

w i t h   t h e   c o n t a c t   zone  1 2 6 a   of  t h e   v a l v e   h e a d   125  of  t h e  

v a l v e   b o d y   1 2 0 .   T h e  l a t t e r  o n l y   d i f f e r s   f rom  t h e   e m b o -  

d i m e n t   t h e r e o f   shown  in   F i g .   1  by  h a v i n g   a  d o w e l   p a r t  

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

c o n f i g u r a t i o n .   T h i s   dowe l   p a r t   122  can  a l s o   b e a r ,  

i n t e g r a l l y   t h e r e w i t h ,   s e a l i n g   0 - r i n g s   123  f o r   s e a l i n g  

e n g a g e m e n t   w i t h   t he   i n n e r   w a l l   117b  of  dome  c o l l a r  

p o r t i o n   1 1 7 .   M o r e o v e r ,   t he   u p p e r   f r o n t a l   f a c e   121b  o f  

t h e   f l a n g e d   u p p e r   or  b a s e   v a l v e   body   p o r t i o n   121  i s  

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

w a r d l y   i n s t e a d   of  b e i n g   f l a t .   T h a n k s   to  t h i s   f e a t u r e   a n d  

to  t h e   f a c t   t h a t   t he   w o r k - p a t h   a l o n g   w h i c h   t h e   v a l v e  

h e a d   125  mus t   t r a v e l   a g a i n s t   t h e   r e s i s t a n c e   of  t h e  

c u r v e d   r i m   p o r t i o n   118  u n t i l   i t   s n a p s   d o w n w a r d l y   o u t  

of  t he   o p e n i n g   116  i s   v e r y   s h o r t   in   t h i s   e m b o d i m e n t ,  

t h e r e   i s   no  n e e d ,   in   t h i s   c a s e ,   to  l e a v e   an  e x c e s s   p l a y   d  

b e t w e e n   t h e   u p p e r   f r o n t a l   f a c e   121b  and  t he   u n d e r s i d e   5 1 a  



of   t h e   p i s t o n   r o d   5 1 .  

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

t h e   v a l v e   b o d y   120  c an   be  l o o s e l y   i n s e r t e d   i n t o   t h e  

o p e n   end   1 1 9 a   and  t h e n   t a k e s   up  a  p o s i t i o n   as  s h o w n  

f u l l y   d r a w n   i n   F i g .   2.  I t s   l e n g t h   i s   t h e n   D 1 .  

The  p i s t o n   r o d   51  b e a r i n g   t h e   m a n d r e l   50  on  i t s  

f r o n t a l   f a c e   51a  t h e n   s t r i k e s   t h e   v a l v e   b o d y   1 2 0 ,   w i t h  

t h e   m a n d r e l   50  p e n e t r a t i n g   i n t o   t h e   c a v i t y   130  a n d ,   as  t h e  

l e n g t h   L  of   t h e   m a n d r e l   i s   p r e f e r a b l y   as  g r e a t   a s ,   o r  

g r e a t e r   t h a n   t h e   d e p t h   of  t he   c a v i t y   Ll   when   t h e   v a l v e  

b o d y   120  i s   f r e e   f r o m   a x i a l   s t r e s s ,   t h e   t i p   of  t h e  

m a n d r e l   s t r i k e s   t h e   b o t t o m   132  of  t h e   c a v i t y   130  s h o r t l y  

b e f o r e   t h e   u n d e r s i d e   51a  of  t h e   p i s t o n   r o d   51  h i t s   u p o n  

t h e   u p p e r   f r o n t a l   f a c e  1 2 1 b   of  t h e   f l a n g e d   v a l v e   b o d y  

p o r t i o n   1 2 1 .  

The  v a l v e   s t e m   124  i s   t h e n   s t r e t c h e d   s i m i l a r   to   t h e  

same  p h a s e   in   a s s e m b l i n g   t h e   e m b o d i m e n t   of   F i g .   1,  s o  

t h a t   t h e   e n t i r e   l e n g t h   of  t h e   v a l v e   b o d y   i s   e x t e n d e d  

to   D2  and   t h e   v a l v e   h e a d   125  i s   s n a p p e d   o u t   of  t h e  

c e n t r a l   o p e n i n g   116  and  a s s u m e s   t he   p o s i t i o n   i n d i c a t e d  

i n   d a s h e d   l i n e s   i n   F i g .   2,  w h e r e u p o n   t h e   p i s t o n   rod   5 1  

and  m a n d r e l   50  a r e   i m m e d i a t e l y   w i t h d r a w n   and   t h e   v a l v e  

b o d y   120  a u t o m a t i c a l l y   a s s u m e s   t h e   p o s i t i o n   shown  i n  

p h a n t o m   l i n e s   i n   F i g .   2  in   w h i c h   p o s i t i o n   t h e   v a l v e  

h e a d   125  h a s   t he   l e n g t h   D3  and  i s   t h u s   s t i l l   l o n g e r  
t h a n   D1  a n d ,   t h e r e f o r e ,  s t i l l   s l i g h t l y   s t r e t c h e d .   D u e  

to  t h i s   s t r e t c h i n g ,   t h e   r e a r w a r d   a n n u l a r   f a c e   126  o f  

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

w i t h  t h e   o u t e r   r o u n d e d  r i m   118a   of  t h e   c o l l a r   r i m   p o r t i o n  

1 1 8 .  



The  d i a m e t e r   of  t he   0 - r i n g s   123  w h i c h   a r e   i n t e g r a l  

w i t h   t h e   d o w e l   p a r t   122  i s   s l i g h t l y   l a r g e r   t h a n   t h e   i n n e r  

w i d t h   of  c y l i n d r i c a l   p a s s a g e w a y   119  so  t h a t   t h e y   e n g a g e  
t h e   i n n e r   w a l l   117b  w i t h   s l i g h t   s e a l i n g   f r i c t i o n .   T h i s  

r a d i a l   p r e s s u r e   of  t h e   0 - r i n g s   a g a i n s t   t h e   i n n e r   w a l l   1 1 7 b  

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

g a s - t i g h t   s e a l .   M o r e o v e r ,   t h e   f o o t   zone  122b  of  t he   d o w e l  

p a r t   122  i s   f l a r e d   o u t w a r d l y   and  u p w a r d l y   to  merge   w i t h  

t h e   u n d e r s i d e , 1 2 1 a   of  t h e   f l a n g e d   v a l v e   body   p o r t i o n   1 2 1 .  

S t r e t c h i n g   f o r c e s   t r a n s m i t t e d   f r o m   t h e   v a l v e   s t em  1 2 4  

u p w a r d l y   t h r o u g h   t h e   d o w e l   p a r t   122  i n t o   t he   f l a n g e d  v a l v e  

body   p o r t i o n   121  t h u s   c a u s e   t h e   0 - r i n g s   123  to  be  p u l l e d  

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

s u r f a c e   117b  of  t h e   c o l l a r   p o r t i o n   117  as  t h e   v a l v e   h e a d  

125  i s   p u l l e d   u p w a r d   a g a i n s t   t h e   r i m   118a   of  t h e   c o l l a r  

r i m   p o r t i o n   1 1 8 .  

B e f o r e   t h e   a d v a n c e   of  t h e   p i s t o n   r o d   51  and  t o g e t h e r  

t h e r e w i t h   t h a t   of  t h e   m a n d r e l   50  s t o p s ,   t h i s   a d v a n c e  

can   be  l i g h t l y   c u s h i o n e d   by  t h e   c e n t r a l   a p e x  p o r t i o n   o f  

t h e   v a l v e   body   120 .   The  r e m a i n d e r   of  t he   o p e r a t i o n   o f  

a s s e m b l i n g   t h e   v a l v e   body   120  and  t he   l i d   110  i s  l a r g e l y  

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

F i g .   1 .  

A  r i s e r   t u b e   137  can   be  c o n v e n i e n t l y   and  f i r m l y  
a t t a c h e d   to  t he   o u t e r   w a l l   117c   of  t he   l i d   dome  c o l l a r  

p o r t i o n   1 1 7 .  

In  t h e   F i g u r e s   2A  and  2B,  t h e r e   a r e  s h o w n   v a r i a t i o n s  

of  t he   a n n u l a r   r i m   p o r t i o n   118  a t  t h e   l o w e r   end  of  c o l l a r  

p o r t i o n   1 1 7 .   In  F i g .   2A  t h e   c o l l a r   p o r t i o n   117  b e a r s  

a t   i t s   l o w e r   end  a  n a r r o w   i n w a r d l y   p r o j e c t i n g   b o t t o m  

f l a n g e   118b  and  a b o u t   t h e   i n n e r   p e r i p h e r y   of  t he   l a t t e r   a  



d o w n w a r d l y   b e n t   a n n u l a r   edge   118c   w h i c h   p e n e t r a t e s  

s e a l i n g l y ,   i n   t he   c o n t a c t   zone   1 2 6 a ,   i n t o   t h e   r e a r w a r d l y  

t a p e r e d   v a l v e   h e a d   s u r f a c e   1 2 6 .   In   F i g .   2B,  t h e   c u r v e d  

r i m   p o r t i o n   1 1 8 '   i s   d i s t i n g u i s h e d   f r o m   t h e   r i m   p o r t i o n  

118  shown   i n   F i g .   2  by  h a v i n g   a  c r i m p e d   edge   118d  i n s t e a d  

of   t h e   s t r a i g h t   r o u n d e d   edge   of   t h e   r i m   p o r t i o n   118  o f  

F i g .   2 .  

In   F i g .   2A,  t h e r e   i s   shown   t h e   s h a f t   40  of  a  s p r a y  

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

i n s e r t e d   i n   t h e   c a v i t y   130 ,   i n s t e a d   of   t h e   m a n d r e l   5 0 .  

T h i s   s h a f t   40  has   an  a x i a l   l o n g i t u d i n a l   d u c t   41  l e a d i n g  

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

w i n d o w   92  t h r o u g h   w h i c h   t h e   d u c t   135  t h r o u g h   t h e   w a l l   o f  

s t e m   p a r t   124  i s   in   c o m m u n i c a t i o n   w i t h   t h e   i n t e r i o r   o f  

t h e   d u c t   41 .   The  s h a f t . 4 0   i s   e n g a g e d   s e a l i n g l y   by  0 - r i n g s  

134  w h i c h   a r e   i n t e g r a l   w i t h   t h e   w a l l   133  of  t h e   c a v i t y . ,  

1 3 0 .   A  s h o u l d e r  4 0 a   of   t h e   s h a f t   40  can   r e s t   on  an  a n n u l a r  

s h o u l d e r   1 3 3 a   in   t h e   c a v i t y   130  a x i a l l y   s p a c e d   above   t h e  

c a v i t y   b o t t o m   132 .   O p e n i n g   of  t h e   v a l v e   i s   t h e n  e f f e c t e d  

by  s t r e t c h i n g   t he   s t e m   w a l l   zone  124b   and  m o v i n g   the   h e a d  

125  o u t  o f   c o n t a c t   w i t h   t h e   r i m   1 1 8 c .   The  l o w e r   end  p o r t i o n  

of  t h e   s h a f t   40  c o n t a i n i n g   t h e   w i n d o w  9 2   i s   t h e n   n o t   r e -  

q u i r e d .   In  o r d e r   to  r e d u c e   t h e   s i z e   of  t h e  d e a d   v o l u m e  

b e t w e e n   t h e   i n n e r   w a l l   of  t h e   c o l l a r   p o r t i o n   117  and  t h e  

o u t e r   s u r f a c e   of  t he   v a l v e   s t e m   124 ,   a  g u i d i n g   and  s e a -  

l i n g   d i s c   of   f l a n g e   123  i s   p r o v i d e d   i n t e g r a l   w i t h   t h e  

v a l v e   s t e m   124  and  p r e f e r a b l y   in   s e a l i n g   e n g a g e m e n t   w i t h  

t h e   i n n e r   w a l l   117c  of  c o l l a r   p o r t i o n   117  a  s h o r t   d i s t a n c e  

a b o v e   t h e   e x t e r n a l   e n t r y   o p e n i n g   1 3 5 a   of  t he   d u c t   1 3 5 .  

· In   t h e   e m b o d i m e n t   of  F i g u r e s   2,  2A  and  2B  t h e   o u t e r  

p o r t i o n   of   t h e   dome  112  as  w e l l   as  t h e   c o l l a r   p o r t i o n   1 1 7  



t h e r e o f   can  e a c h   be  of  a p p r o x i m a t e l y   the   same  h e i g h t   a s  

t h e   o u t e r   p e r i p h e r a l   w a l l   of  t he   l i d   110,   w h i l e   in   t h e  

e m b o d i m e n t   shown  in  F i g .   1  t he   l o w e r   p o r t i o n   of  t h e  

dome  12,   s u r r o u n d e d   by  t h e   dome  s i d e w a l l   15,  and  t h e  

c o l l a r   p o r t i o n   17  t o g e t h e r   mus t   n o t   be  h i g h e r   t h a n   t h e  

p e r i p h e r a l   s i d e w a l l   of  l i d   10,  w h i c h   i s   a l w a y s   d e s i r a b l e ,  

f o r   r e a s o n s   of  k e e p i n g   t he   d i m e n s i o n s   of  t he   p r o c e s s i n g  

m a c h i n e r y   as  s m a l l   as  p o s s i b l e .   T h e r e   i s   t h u s   more  a x i a l  

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

117  ( F i g .   2)  t h a n   in   t h e   c o l l a r   p o r t i o n   17  i f   b o t h   l i d s  

110  and  10  a r e   of  e q u a l   h e i g h t .  

In  t he   e m b o d i m e n t   of  t he   v a l v e   body  20  shown  i n  

F i g .   3,  t h e   s t em  p o r t i o n   24  b e a r s   on  i t s   o u t e r   w a l l   a  

h e l i c a l   bead   27  w h i c h   does   n o t   e n g a g e   the   i n n e r   w a l l  

of  t h e   dome  p a r t   17.   R a t h e r ,   i t   e x t e n d s   the   l i f e   of  t h e  

s t r e t c h a b l e   p o r t i o n   of  t he   v a l v e   body  20,  i . e . ,   t h e  

v a l v e   s t em  24.  Due  to  i t s   h e l i c a l   form  the   bead   27  a l s o  

i m p a r t s   a  s l i g h t   t o r s i o n   to  t he   v a l v e   s tem  24  when  t h e  

l a t t e r   i s   s t r e t c h e d ,   be  i t   by  a  d o w n w a r d l y   moving   m a n d r e l  

50  or  by  a  d e p r e s s e d   s p r a y   head   s h a f t   40.  I n s t e a d   of  a  

h e l i c a l   bead   27,  t h e r e   c o u l d   a l s o   be  p r o v i d e d   a  n u m b e r  

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

o u t e r   s u r f a c e   of  t he   v a l v e   s t em  24.  B o t h ,   the   l a s t  

m e n t i o n e d   a n n u l a r   b e a d s ,   or  t he   h e l i c a l   bead   27,  c a n  

be  p r o d u c e d   i n t e g r a l   w i t h   the   v a l v e   s tem  24  by  i n -  

j e c t i o n   m o l d i n g .  

The  e m b o d i m e n t   of  a  v a l v e   body  320  shown  in  F i g .   4 

c o n s i s t s   of  a  f l a n g e d   u p p e r   body   p o r t i o n   321,   an  u p p e r  
d o w e l   p o r t i o n   322  h a v i n g   a t   i t s   f o o t   zone  where   i t   m e r g e s  

w i t h  t h e   u p p e r   p o r t i o n ' 3 2 1   a  c i r c u m f e r e n t i a l   g r o o v e   3 2 1 a ,  
w h i c h   u p p e r   dowe l   p o r t i o n   322  i s   c o n n e c t e d ,   in  a x i a l l y  

downward   d i r e c t i o n ,   v i a   a  r e d u c e d   d i a m e t e r   dowel   s e c t i o n  



329  w i t h   a  l o w e r   d o w e l   p o r t i o n   323 ,   t he   u n d e r s i d e   3 2 3 a  

of   w h i c h   b e a r s   a  v e r y   s h o r t   v a l v e   n e c k   324  w h i c h   i s  

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

d 2 9 ,   and  f i n a l l y   t he   v a l v e   h e a d   325 .   In  t h i s   v a l v e   n e c k  

324 ,   t h e r e   i s   p r o v i d e d   t h e   e n t r y   d u c t   335  f o r   p r o d u c t   f l o w ,  

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

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

r e c e s s   311  u p w a r d l y   i n t o   t h e   e n t r y   d u c t   335  and  i n t o   t h e  

c a v i t y   330  i s   o b t u r a t e d   b y  t h e   r e a r w a r d   c o n i c a l   f a c e   3 2 6  

of   t h e   v a l v e   h e a d   325  b e i n g   u r g e d   w i t h   b i a s   a g a i n s t   t h e  

a n n u l a r   s h o u l d e r   318  b e t w e e n   t h e   l o w e r   dome  p a r t   s i d e -  

w a l l   315  and   t h e   c o l l a r   p o r t i o n   317 .   The  l o w e r   d o w e l  

p o r t i o n   323  b e a r s   on  i t s   p e r i p h e r a l   s i d e w a l l s   i n t e g r a l l y  

m o l d e d   s e a l i n g   b e a d s   327  w h i c h   e n g a g e   t h e   i n t e r n a l   w a l l  

317c   of  t h e   c o l l a r   p o r t i o n   317  i n   a  l i q u i d -   and  g a s - t i g h t  

m a n n e r .  

T h i s   e m b o d i m e n t   of  t h e   v a l v e   b o d y   h a s   t h e   a d v a n t a g e  

of   h a v i n g   no  d e a d   s p a c e   f o r   r e s i d u a l   p r o d u c t   b e t w e e n  

t h e   e n t r y   d u c t   335  and  t h e   i n t e r n a l   w a l l   317c  e x e p t  

t h e   v e r y  s m a l l   s p a c e   319  a b o v e   t h e   r e a r w a r d   c o n i c a l   f a c e  

3 2 6 .   A x i a l   d o w n w a r d   d i s p l a c e m e n t   of  t h e   v a l v e   h e a d   3 2 5  

d u r i n g   o p e n i n g   of   t he   v a l v e   i s   made  p o s s i b l e   by  t h e   r e -  

d u c e d   d i a m e t e r   s e c t i o n   329  b e t w e e n   t h e   d o w e l   p o r t i o n s  

322  and  323 ,   b e i n g   s t r e t c h e d .  

The  b i a s   of   t h e   v a l v e   h e a d   325  a g a i n s t   t h e   s h o u l d e r  

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

r i m   p o r t i o n   3 1 7 a   w h i c h   e n g a g e s   t h e   c i r c u m f e r e n t i a l   g r o o v e  
3 2 1 a   b e t w e e n   t h e   u p p e r   v a l v e   b o d y   p o r t i o n   321  and  t h e  

u p p e r   d o w e l   p o r t i o n   3 2 2 - o f   t h e   v a l v e   body   3 2 0 .  

A s s e m b l y   of   t he   v a l v e   b o d y   320  i n   t h e   l i d   c o l l a r   p o r -  
t i o n   317  can   be  c a r r i e d   o u t   i n   a  s i m i l a r   m a n n e r   as  in   t h e  

e m b o d i m e n t s   i l l u s t r a t e d   in   F i g u r e   2 .  



A c t u a t i o n   of  t h e   e m b o d i m e n t   of  a  v a l v e - a n d - l i d  

a s s e m b l y   as  shown  in   F i g .   4  can  be  c a r r i e d   ou t   w i t h  

use   of  an  a c t u a t i n g   member   s u c h   as  t h e   s p r a y   h e a d   s h a f t  

40  shown  in   F i g .   2A.  The  downward   d e f o r m a t i o n   b y  

s t r e t c h i n g   of   t h e   r e d u c e d   d i a m e t e r   s e c t i o n   329  can  b e  

e f f e c t e d   by  t h e   l o w e r   end  f a c e   40a  of  t h e   s h a f t   4 0  

e n g a g i n g   e i t h e r   t h e   b o t t o m   332  or  a  s h o u l d e r   333a   in   t h e  

i n n e r   s i d e w a l l   333  of  t h e   c a v i t y   3 3 0 .  

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

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

of  t h e   v a l v e   b o d y   and  a l t e r   i t s   e l a s t i c i t y .   In  t h e  

e m b o d i m e n t   shown  i n   F i g .   4,  s u c h   p r o d u c t   w i l l   n o t   come  

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

d i a m e t e r   p o r t i o n   329 ,   owing   to  t he   s e a l i n g   b e a d s   3 2 7 .  

In  F i g u r e s   5,  6 ,  7   and  8,  t h e r e   i s   shown  a  f u r t h e r  

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

t h e   i n v e n t i o n   in   w h i c h   t he   l i d   210  i s   of  a  c o n s t r u c t i o n  

v e r y   s i m i l a r   to  t h a t   of  F i g .   2B,  w h i l e  t h e   v a l v e   body   2 2 0  

i s   mode  of  s o f t e r   e l a s t i c a l l y   r e s i l i e n t   m a t e r i a l   h a v i n g ,  

f o r   i n s t a n c e ,   a  S h o r e   h a r d n e s s   A  of  70,   w h i l e   t h e   e a r l i e r  

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

m a t e r i a l   h a v i n g   a  S h o r e   h a r d n e s s   A  of  78  to  8 0 .  

The  v a l v e   body   220  i s   of  s i m p l e r   c o n f i g u r a t i o n   t h a n  

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

c o n s i s t s   of  a  p r e f e r a b l y   c y l i n d r i c a l   m a i n   body   2 2 1 ,  

a  v a l v e   h e a d   225  and  a  s h o r t   n a r r o w e r - d i a m e t e r   v a l v e  

n e c k   224  c o n n e c t i n g   t h e   v a l v e   h e a d   225  w i t h   t he   v a l v e  

ma in   body   2 2 1 .   A  c e n t r a l   a x i a l   c a v i t y   230  e x t e n d s   f r o m  

an  o p e n i n g   229  in   t h e   f l a t   t op   end  f a c e   221a   d o w n -  

ward   to  a  r a d i a l   p l a n e   Pl  above   t h a t   (P2)   of  t h e   l o w e r  

end  f a c e   221b  of  t h e   v a l v e   ma in   body   221,   f rom  w h i c h  

p l a n e   P1  a  n a r r o w e r   d i a m e t e r   e x t e n s i o n   231  of  t he   c a v i t y  



e n d s   i n   t h e   n e c k   224  or  t he   h e a d   2 2 5 .   At  t h e   l o w e r   e n d  

of   t h e   c a v i t y   230  w h e r e   t he   r e d u c e d   d i a m e t e r   e x t e n s i o n  

231  b e g i n s ,   an  a n n u l a r   i n t e r n a l   s h o u l d e r   233  i s   f o r m e d  

b e t w e e n   t h e   two  r e g i o n s   of  t h e   c a v i t y   230 ,   in   w h i c h  

s h o u l d e r   a  w i n d o w   235  p e r m i t s   f r e e   c o m m u n i c a t i o n   b e t w e e n  

t h e   i n t e r i o r   of   t h e   c a v i t y   230  and  t h e   o u t s i d e .   T h i s  

w i n d o w   i s   c l o s e d ,   i n   t he   v a l v e - a n d - l i d   a s s e m b l y ,   by  t h e  

r a d i a l l y   i n w a r d l y   p r o j e c t i n g   a n n u l a r   b o t t o m   f l a n g e   2 1 8 ,  

t h e   i n n e r   r i m   of  w h i c h   a b o u t   t h e   c e n t r a l   o p e n i n g   216  i s  

p r e f e r a b l y   r o u n d e d   o f f   by  a  d o w n w a r d l y   and  o u t w a r d l y  

c r i m p e d   r i m   p o r t i o n   2 1 8 a .  

D u r i n g   m a n u f a c t u r e ,   t h e   v a l v e   body   220  and  t h e  

l i d   210  a r e   a s s e m b l e d   e s s e n t i a l l y   i n   t h e   same  m a n n e r  

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

b o d i m e n t   of  F i g .   1 .  

The  v a l v e   b o d y  2 2 0   i s _  m o u n t e d   on  a  m a n d r e l   250  p r o -  

t r u d i n g   f r o m   t h e   f r o n t a l   f a c e   2 5 1 a   of  a  p i s t o n   r o d   2 5 1 ,  

w h i c h   m a n d r e l   250  has   a t   i t s   t i p   a  r e d u c e d   d i a -  

m e t e r   n o s e   p a r t   253  f o r m i n g   an  a n n u l a r   s h o u l d e r   254  o n  

t h e   f r o n t a l   f a c e   of  t h e   m a n d r e l   250  ( F i g .   6 ) .  

The  o v e r a l l   l e n g t h   of  t h e   m a n d r e l   250  i n c l u s i v e   o f  

i t s   n o s e   p a r t   253  m u s t   be  c o n s i d e r a b l y   g r e a t e r  

t h a n   t h e   t o t a l   d e p t h   of  t h e   c a v i t y   230  i n c l u s i v e   o f  

i t s   e x t e n s i o n   2 3 1 .  

The  c o l l a r   p o r t i o n   217  of  t h e   l i d   210  b e a r s   a t   i t s  

u p p e r   end  2 1 9 a   w h e r e   i t   m e r g e s   w i t h   t h e   u p p e r   end  of  t h e  

dome  s i d e w a l l   215 ,   a  r a d i a l l y   o u t w a r d l y   e x t e n d i n g  

a n n u l a r   i n d e n t a t i o n   213 .   When  t h e   m a n d r e l   250  s t r i k e s  

d o w n w a r d   i n t o   t h e   i n t e r n a l   p a s s a g e w a y   219  of  d o m e  

c o l l a r   p o r t i o n   217 ,   c a r r y i n g   t h e   v a l v e   body   220  w i t h  



i t ,   i t   r e a c h e s   t h e   p o s i t i o n   shown  in   F i g .   5  i n  w h i c h  

t h e   d o w n w a r d   s t r o k e   of  t he   m a n d r e l   250  i s   s t o p p e d ,  

f o r   i n s t a n c e ,   by  an  a n n u l a r   s t o p   f l a n g e   252  on  t h e  

p i s t o n   r o d   251  a b u t t i n g   a g a i n s t   s t o p   means   2 5 5 .   I n  

t h i s   p o s i t i o n ,   t h e   l o w e r   end  f a c e   221b  of   t h e   ma in   b o d y  

221  h a s   s t r u c k   t h e   u p p e r   f a c e   218b  of  t h e   a n n u l a r  

b o t t o m   f l a n g e   218 ,   and  t he   m a n d r e l   n o s e   253  has   s t r e t -  

ched   t h e   v a l v e   n e c k   224  s u f f i c i e n t l y   to  open   a  gap  b e t -  

ween   t h e   r e a r w a r d   t a p e r e d   f a c e   226  of  t h e   v a l v e   h e a d  

225  and  t h e   u n d e r s i d e   of  t he   c r i m p e d   r i m   p o r t i o n   1 1 8 a  

of  t h e   b o t t o m   f l a n g e   218 .   At  t h e   same  t i m e ,   t h e   s h o u l d e r  

254  f o r m e d   on  t h e  f r o n t a l   f a c e   of  t h e   m a n d r e l   250  by  i t s  

p r o j e c t i n g   n o s e   p a r t   253  c o m p r e s s e s   t h e   p o r t i o n   of  t h e  

m a i n   body   221  b e t w e e n   t he   i n t e r n a l   s h o u l d e r   233  and  t h e  

f r o n t a l   f a c e   221b  r e s t i n g   on  t h e   u p p e r   f a c e   218b  of  t h e  

l i d   b o t t o m   f l a n g e   2 1 8 .  ;  

As  t h e   m a n d r e l   250  and  i t s   n o s e   p a r t   252  a r e  
w i t h d r a w n   f r o m   t h e   c a v i t y   230  of  t h e   v a l v e   body   2 2 0 ,  
t h e   v a l v e   n e c k   224  c o n t r a c t s   and  moves   t h e   r e a r w a r d  

f a c e   226  of  t h e   v a l v e   h e a d   225  i n t o   s e a l i n g   c o n t a c t  

w i t h   t h e   r o u n d e d   r i m   of  t h e   c r i m p e d   f l a n g e   218  a b o u t  
t h e   c e n t r a l   o p e n i n g   216 .   T h e r e b y ,   t h e   e n t r y   d u c t   2 3 5  
i n   t h e   m a i n   body   221  i s   f u l l y   o b t u r a t e d ,   t h e   n e c k   224  i s  
l e s s   s t r e t c h e d   t h a n   in   t he   p o s i t i o n   shown  i n   F i g .  5 ,  -  

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

p l e t e T y  r e l a x e d   c o n d i t i o n   of  t h e   v a l v e   body   220 ,   i n  

w h i c h   c o n d i t i o n   t h e   l a t t e r   i s   f o u n d   when  m o u n t e d   o n  
t h e   m a n d r e l   250  p r i o r   to  i n t r o d u c t i o n   i n t o   t h e   l i d  
dome  c o l l a r   p o r t i o n   2 1 7   At  t h e   same  t i m e ,   t h e   c o m -  

p r e s s e d   l o w e r   p o r t i o n   of  t he   m a i n   body   221  i s   a l s o  

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



s h o u l d e r   254  and  t h u s   e x e r t s   a n  u p w a r d   p u l l   on  t h e  

v a l v e   n e c k   224  and  v a l v e   body   225,   i n c r e a s i n g   t h e  

s e a l i n g  e f f e c t   of   t h e   l a t t e r   p a r t s   a g a i n s t   t h e   c r i m -  

ped  r i m   a b o u t   t h e   c e t r a l   o p e n i n g   216 ,   w h i l e   a t   t h e  

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

of  t h e   t o p   end   f a c e   2 2 1 a   of  v a l v e   m a i n   b o d y   221  a g a i n s t  

t h e   a n n u l a r   i n d e n t a t i o n   213  a t   t he   u p p e r   end  of   t h e  

l i d   dome  c o l l a r   p o r t i o n  2 1 7 .  

In  F i g u r e s   7  and   8,  a  s i m i l a r   e m b o d i m e n t   as  s h o w n  

in   F i g .   6  i s   i l l u s t r a t e d ,   b u t   w i t h   t h e   m a n d r e l   2 5 0  

f u l l y   w i t h d r a w n   and  r e p l a c e d  b y   t he   s h a f t   240  of  a  

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

( n o t   s h o w n ) .   The  s p r a y   h e a d   s h a f t   240  c o n t a i n s   a  d u c t  

241  w h i c h   o p e n s   t h r o u g h   w i n d o w s   242  a t   t h e   s h a f t  

b o t t o m   e n d .   The  e n t r y   d u c t  2 3 5   e x t e n d s   s u f f i c i e n t l y  

r a d i a l l y   i n t o   t h e   v a l v e   n e c k   224  and  t h e   l o w e r   p o r t i o n  

of   t h e   m a i n   b o d y   221  to   e n s u r e   f r e e   c o m m u n i c a t i o n   b e t -  

ween  t h e   d u c t   235  and   t h e   i n t e r i o r   d u c t   241  o f  t h e  

s h a f t   2 4 0 .  

In   t h e   c l o s e d   p o s i t i o n   i l l u s t r a t e d   i n   F i g .   7  t h e  

r e a r w a r d   f a c e   226  of  t h e   v a l v e   head   225  i s   i n   s e a l i n g  

c o n t a c t   w i t h   t h e   c r i m p e d   r i m   218d  of  t h e   b o t t o m   f l a n g e  

218  of  t h e   c o l l a r   p o r t i o n   1 2 7 .  

When  t h e   s h a f t   240  i s   d e p r e s s e d ,   i t   c o m p r e s s e s   t h e  
l o w e r   p o r t i o n   of   t h e   m a i n   v a l v e   body  221  b e t w e e n   t h e  
d o w n w a r d   s h a f t   end  2 4 0 a   and  t h e   u p p e r   f a c e   218b  of   t h e  
b o t t o m   f l a n g e   218 ,   t h e r e b y  u r g i n g   t he   v a l v e   n e c k   224  a n d  
t h e   v a l v e   h e a d   225  t h e r e o n   d o w n w a r d l y ,   and  t h e r e b y   m o v i n g  
t h e   r e a r w a r d   v a l v e   h e a d   f a c e   226  ou t   of  c o n t a c t   w i t h  
t h e   c r i m p e d   r i m   218d   of   t h e   b o t t o m   f l a n g e   218 ,   t h u s  



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

a  c o n t a i n e r   on  w h i c h   t he   v a l v e - a n d - l i d   a s s e m b l y   i s   m o u n -  

t ed   i n t o   t h e   e n t r y   d u c t   235  to  the   a x i a l   d u c t   241  in   t h e  

s h a f t   240  and  o u t w a r d   i n t o   t he   s p r a y   n o z z l e   c o n n e c t e d  

t h e r e w i t h .  

The  e m b o d i m e n t   of  a  l i d - a n d - v a l v e   a s s e m b l y   i l l u s t r a -  

t ed   i n   F i g .   9  h a s   a l r e a d y   b e e n   d e s c r i b e d   in   t h e   e a r l i e r  

I r i s h   P a t e n t   A p p l i c a t i o n   No.  1 6 4 3 / 8 1   and  i s   i l l u s t r a t e d  

in  t he   a s s e m b l e d  s t a t e   in   F i g u r e s   1  and  2  t h e r e o f .  

F i g .   9  i l l u s t r a t e s   in   i t s   u p p e r   p a r t   t he   v a l v e   b o d y  

20  m o u n t e d   on  a  m a n d r e l  9 0   w h i c h   i s   s u r r o u n d e d   by  a n  
a n n u l a r   p r e s s u r e   e l e m e n t  9 1 ' .   Bo th   a re   a c t u a t e d   by  a  

p i s t o n   r o d   ( n o t   shown)   and  can  be  i n t e g r a l   w i t h   e a c h  

o t h e r .  

The  a n n u l a r   p r e s s u r e   e l e m e n t   91  r e s t s   w i t h   i t s   u n d e r -  

s i d e   on  a  c o r r e s p o n d i n g   a n n u l a r   s u r f a c e   a r e a   22  of   t h e  

u p p e r   f a c e   20b  of  a  v a l v e   d i s c   21  c o n s t i t u t i n g   a n  

a n n u l a r ,   r a d i a l l y   o u t w a r d l y   e x t e n d i n g   f l a n g e   a b o u t   t h e  

v a l v e   s t e m   24.   In  t h e   l o w e r   p a r t   of  F i g .   9  t h e r e   i s  

shown  t h e   l i d   10  c o m p r i s i n g   a  p e r i p h e r a l   c r i m p e d   z o n e  

by  means   of   w h i c h   t h e   l i d   10  i s   or  can  be  f a s t e n e d   to  a  

c o n t a i n e r .  

The  l i d   10  c o m p r i s e s   an  a n n u l a r   f l a t   l i d   p a r t   1 3  

f rom  w h i c h   t h e r e   p r o j e c t s   d o w n w a r d l y   t h e   dome  12  w h i c h  

has   an  i n w a r d l y   c r i m p e d   f o o t   zone  12a  and  a  t o p   w a l l   1 4  

w h i c h   m e r g e s   w i t h   t h e   f o o t   zone  12a  by  means  of  an  o u t -  

w a r d l y   c r i m p e d   s i d e w a l l   15  f o r m i n g   t h e r e i n   an  a n n u l a r  

r e c e s s   1 5 a .   A b o u t   t h e   c e n t r a l   o p e n i n g   16,  t he   dome  t o p  

w a l l   14  b e a r s   a  s h o r t   c o l l a r   p o r t i o n   17,   w h i c h   p r o -  

t r u d e s   f r o m   a  d o w n w a r d l y   v a u l t e d   a n n u l a r   zone  14a  of  t h e  

top   w a l l   1 4 .  



When  t h e   m a n d r e l   s t r i k e s   d o w n w a r d ,   i t   c a r r i e s   t h e  

v a l v e   body   20  i n t o   t h e   p a s s a g e w a y   19  w i t h i n   t h e   c o l l a r  

p o r t i o n   17  and  p r e s s e s  t h e   v a l v e   h e a d   25  ou t   of  t h e  

c e n t r a l   o p e n i n g   16  and   a  s h o r t   way  b e l o w   t h e   a n n u l a r  

s h o u l d e r   18  a t   t h e   l o w e r   end  of   t h e   r im   p o r t i o n   1 7 .  

T h i s   p o s i t i o n   of   t h e   v a l v e   b o d y   20  i s   i n d i c a t e d   i n   t h e  

l o w e r   h a l f   of   F i g .   1  by  d a s h e d   l i n e s .   As  t h e   m a n d r e l  

90  and  a n n u l a r   p r e s s u r e   e l e m e n t   91  p a s s   u p w a r d l y   f r o m  

t h i s   p o s i t i o n   shown  i n   p h a n t o m   l i n e s ,   t he   d i s c   p o r t i o n  

21  has   s n a p p e d   r a d i a l l y   d o w n w a r d l y   and  e n t e r e d   t h e  

a n n u l a r   r e c e s s   1 5 a ,   w h i l e   t h e   more  s t r o n g l y   b e n t   r e g i o n . .  

24a   t h e r e o f ,   i n   w h i c h   t h e   d i s c   p o r t i o n   21  m e r g e s   w i t h   t h e  

n e c k   p o r t i o n   24  b e c o m e s   l e s s   b e n t   an  p u l l s   t h e   v a l v e   h e a d  

25  u p w a r d l y   w i t h   t h e   r e a r w a r d   f a c e   26  of  t h e   l a t t e r  

i n t o   s e a l i n g   c o n t a c t   w i t h   t h e   s h o u l d e r   18  of  t h e   c o l l a r  

p o r t i o n   17 .   T h i s   p o s i t i o n   of  t h e   v a l v e   body  20  i s   i n d i -  

c a t e d   by  d a s h e d   l i n e s   in   t h e   l o w e r   p a r t   of  F i g .   9.  M e a n -  

w h i l e ,   t h e   m a n d r e l   90  and  t h e   a n n u l a r   p r e s s u r e   e l e m e n t  

91  w i l l   h a v e   b e e n   f u l l y ,  w i t h d r a w n   f rom  the   v a l v e - a n d - l i d  

a s s e m b l y   w h i c h   i s  n o w   i n   c l o s e d   c o n d i t i o n ,   a n d  a   s p r a y  
h e a d   s h a f t   40  c an   be  i n s e r t e d   e i t h e r   in  t he   m a n n e r   s h o w n  

i n   F i g .   1  of  E u r o p e a n   P a t .   A p p l n .   No.  8 1 1 0 5 2 9 8 . 4   o r   in   t h e  

m a n n e r   shown  i n   t h e   p r e c e d i n g   F i g u r e s   2 A ,  7   and  8 .  T h e   f o r -  

mer  mode  of   m o u n t i n g   t h e   s p r a y   h e a d   s h a f t   40  on  t h e   v a l v e  

b o d y   20  i s   s a t i s f a c t o r y   in   t h e   e m b o d i m e n t   shown  i n   F i g .   9 ,  

b e c a u s e   o p e n i n g   of   t h e   v a l v e   i s   e f f e c t e d   more  by  a  d o w n -  

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

c a v i t y   30,   f o r   w h i c h   t h e r e   i s   room  t h a n k s   to  t h e   d o w n -  

w a r d l y   v a u l t e d   dome  t o p   w a l l   p o r t i o n   14a ,   t h a n   by  a  

s t r e t c h i n g   l e s s   f l e x i b l e   v a l v e   n e c k   2 4 .  

As  m e n t i o n e d   b e f o r e ,   t h e   v a l v e   head   25,  w h i c h   h a s   a  

r a d i a l l y  e x t e n d i n g   f l a t   r e a r w a r d   f a c e   26  in   t h e   e m b o d i -  

men t   shown  i n   F i g .   9,  i s   p r e f e r a b l y   p r o v i d e d  



w i t h   a  s t e e p l y   t a p e r e d   r e a r w a r d   f a c e   26.   Such   r e a r -  

ward   t a p e r i n g ,   when  a t   an  a n g l e  @   of  l e s s   t h a n   4 5 0  

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

v a l v e   h e a d   on  t h e   v a l v e   s e a t   c o n s t i t u t e d   by  the   s h o u l -  

d e r   18  of  t h e   c o l l a r   p o r t i o n   17.   Of  c o u r s e ,   an  a n n u l a r  

p r e s s u r e   e l e m e n t   61  can   a l s o   be  u s e d   t o g e t h e r   w i t h   t h e  

m a n d r e l   50  in   p o s i t i o n   in   t h e   e m b o d i m e n t   of  F i g .   1,  i n  

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

22  i n t o   i t s  f i n a l   p o s i t i o n   in   t he   c o l l a r   p o r t i o n   1 7 .  

When  t h e   n e c k   p o r t i o n   24  i s   s t i f f   e n o u g h   to  t r a n s -  

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

f a c e   20b  in   t h e   zone   a b o u t   t he   o p e n i n g   t h e r e i n   of  t h e  

c a v i t y   30,  t h e n   i t   i s   n o t   n e c e s s a r y   to  p r o v i d e   a  m a n d r e l  

40  w h i c h   i s   of  s u c h   l e n g t h   t h a t   i t   e x t e n d s   to  t h e   c a v i t y  

b o t t o m .   R a t h e r   i t   i s   s u f f i c i e n t   to  u se   a  s h o r t   m a n d r e l  

of  a  f l a t   s h o c k - t r a n s m i t t i n g   p i s t o n   rod   f a c e   w h i c h   i s  

a t   t he   same  l e v e l   a s - t h e   a c t i v e   f a c e   of  t he   a n n u l a r  

p r e s s u r e   e l e m e n t   61  or  i n t e g r a l   t h e r e w i t h .  

M o u n t i n g   of  t h e   r i s e r   t u b e   on  t he   e x t e r n a l   s u r f a c e  

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

in   F i g u r e s   2,  2A  and  2 B .  

The  i n w a r d l y   c u r v e d   l o w e r   r im   p o r t i o n   118  p e r m i t s  

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

125  has   to  be  s t r u c k   p a s t   t he   r im   1 1 8 a ,   r e d u c t i o n   o f  

t h e   f r e e   s p a c e   a b o v e   t he   f i r s t   c o n t a c t   s u r f a c e   1 2 6 a  

b e t w e e n   the   i n t e r n a l   w a l l   of  t h e .  c o l l a r   p o r t i o n   117  a n d  

the   e x t e r n a l   s u r f a c e   of  t he   v a l v e   s tem  124,   and  f a c i l i t y  
of  m o u n t i n g   t h e   r i s e r   t u b e   w i t h   a  s h o r t e r   u p p e r   e n d  

1 3 7 a ,  b u t   f i r m   s e a t i n g   o w i n g   to  t he   s h a r p   f r e e   t e r m i n a l  

edge  118e  of  t h e   c r i m p e d   r i m   p o r t i o n   118d  c u t t i n g   i n t o  

t he   r i s e r   t u b e   1 3 7 .  



Terms   s u c h   as  " u p p e r "   and  " l o w e r "   u s e d   in   t h e   i n s t a n t  

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

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

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

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

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

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

c o n t e x t .  

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

l i d   a s s e m b l i e s   of   t h e   p r i o r   a r t ,   t h e   p r e s e n t   i n v e n t i o n "  

o f f e r s   a  n u m b e r   of   a d v a n t a g e s .   F i r s t   of   a l l ,   i t s   a s s e m b -  

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

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

f o r m   by  known  m a n u f a c t u r i n g   t e c h n i q u e s .   A s s e m b l i n g   of   t h e  

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

d e s c r i b e d   h e r e i n b e f o r e .  

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

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

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

c o n s i s t i n g   of   t h e s e   two  p a r t s   in   a  s i n g l e   s h o r t   s t e p  

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

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

s t a t e ,   w i t h   an  a c c u r a c y   w h i c h   i t   w o u l d   be  i m p o s s i b l e   t o  

a c h i e v e   i f   t h e   f i n i s h e d   f o r m   of  t h e   l i d   a n d / o r   t he   v a l v e  

b o d y   we re   p r o d u c e d   o n l y   a f t e r   a s s e m b l i n g   t h e   two  p a r t s  
i n   s e m i - f i n i s h e d   c o n d i t i o n s .  

An  i m p o r t a n t   f e a t u r e   of  t he   f i n i s h e d   a s s e m b l y   r e s i d e s  

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

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

s u c h   as  H y t r e l   or  r u b b e r ,   comes  i n t o   d i r e c t   c o n t a c t   w i t h  



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

l e a s e d   t h r o u g h   t he   v a l v e .   S p a c e s   t h a t   can   r e t a i n   r e s i -  

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

c h a n g e   i t s   c h e m i c a l   n a t u r e   w i t h   t i m e   and  a f f e c t   t h e  

c o m p o s i t i o n   and  e l a s t i c i t y   of  t h e   v a l v e   body   m a t e r i a l ,  

a r e   r e d u c e d   to  a  min imum  v o l u m e   or  c o m p l e t e l y   e l i m i n a t e d .  

T h i s   i s   due  e s p e c i a l l y   to  t h e   f a c t   t h a t   t h e   m a j o r  

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

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

as  i s   t h e   c a s e   in   t h e   a e r o s o l   v a l v e   of  G i l d o n e ,   d e s - "  

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

i n   t h i s   c a s e ,   t he   s h a f t   of  a  s p r a y   h e a d   or  t h e   l i k e  

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

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

p r o d u c t   t h e r e t h r o u g h .  

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

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

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

v a l v e   s t e m   w h i c h   h e l p   to   f u r t h e r   l i m i t   t h e  e x t e r n a l   s u r -  
f a c e   a r e a   of  t he   v a l v e   b o d y   w h i c h   can   come  i n t o   c o n t a c t  

w i t h   t h e   p r o d u c t   to  be  d i s p e n s e d ,   and  to  r e d u c e   f u r t h e r  

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

age  b e t w e e n   d i s p e n s i n g   o p e r a t i o n s   of  t h e   v a l v e .   At  t h e  

same  t i m e ,   t h e s e   s e a l i n g   means   a l s o   h e l p   to  g u i d e   t h e  

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

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

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

E x c e s s i v e   s p a c e   b e t w e e n   t h e   v a l v e   s t em  and  t h e   i n n e r  

w a l l  o f   t h e   l i d   c o l l a r ' p o r t i o n   a b o v e   t he   o b t u r a t i o n  

zone  can   a l s o   l e a d   to  an  u n d e s i r a b l e   a f t e r - s p r a y   e f f e c t  

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

d i s p e n s i n g   p r o d u c t .  



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

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

t h r o u g h   t h e   v a l v e   body   to  t h e   v i c i n i t y   of  t h e   l e v e l  

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

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

p o r t i o n   of  t h e   v a l v e   b o d y .  

In   p r e f e r r e d   e m b o d i m e n t s   of  t h e   v a l v e - a n d - l i d  

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

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

f l a n g e d   u p p e r   v a l v e   b o d y   p o r t i o n   i s   e q u a l   to  or  o n l y  

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

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

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

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

c r i m p e d   p e r i p h e r a l   p o r t i o n   i n   t h e   l i d   dome  of  t h e  

a s s e m b l y .   R a t h e r ,   t h e   v a l v e   b o d y   i s   a t t a c h e d   f i r m l y  

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

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

i . e .   u p w a r d l y   d i r e c t e d   a n n u l a r   f a c e   of  t h e   v a l v e   h e a d  

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

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

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

p o r t i o n   can   e v e n   be  s m a l l e r   t h a n   t h e   v a l v e   h e a d .  

I n  t h e s e   e m b o d i m e n t s   as  w e l l   as  in   o t h e r s   h a v i n g  

a  l a r g e r   f l a n g e   as  t h e   p e r i p h e r a l   p a r t   of  t he   u p p e r  
v a l v e   b o d y   p o r t i o n ,   and  in   t h o s e   c a s e s   t h e r e o f   w h e n  

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

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

i n t o   t h e   v a l v e   body   c a v i t y ,   i t   i s   p r e f e r r e d   to  h a v e   t h e  

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

or  t h e   l i k e   t u b u l a r   a c u t a t i n g   member   e x e r t s   d o w n w a r d  



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

v a l v e   body   p o r t i o n   c o i n c i d e ,   or  a t   l e a s t   o v e r l a p   w i t h   t h e  

a n n u l a r   a r e a   in   w h i c h   t h e   l o w e r   end  of  t he   v a l v e   s t e m  

m e r g e s   w i t h   t h e   l a r g e r   d i a m e t e r   v a l v e   h e a d .   T h i s   l a s t -  

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

t h e   d o w n w a r d   p r e s s u r e   of  t he   a c t u a t i n g   member  i s   t r a n s -  

m i t t e d   to   t h e   v a l v e   h e a d   and  moves   t h e   l a t t e r   o u t   o f  

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

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

I t   i s   i m p o r t a n t   t h a t   t h i s   a n n u l a r   p r e s s u r e   a r e a   on  t h e  

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

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

a r e a   of   t h e   v a l v e   s t e m  a n d   v a l v e   h e a d ,   f o r ,   in   s h o r t   f l a n g e  

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

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

of  t h e   v a l v e   i m p o s s i b l e ,   w h i l e ,   in   t h e   c a s e s   i n   w h i c h ; t h e  

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

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

in   t h e   l i d   t h e r e b e l o w ,   t h e   t r a n s m i t t a l   of  f o r c e s   m o v i n g  
t h e   v a l v e   s t e m   and  v a l v e   h e a d   d o w n w a r d l y   b e c o m e s   t h e  

more  u n c e r t a i n   and  i r r e g u l a r ,   t h e   g r e a t e r   t h e   d i s t a n c e  

of  t h e   a n n u l a r   p r e s s u r e   zone  f r o m   t h e   m e r g e r   zone  b e t w e e n  

t h e   v a l v e   s t e m   and  v a l v e   h e a d ,   and  t h e   g r e a t e r   t h e   f l e x i -  

b i l i t y   of  t h e   m a t e r i a l   f r om  w h i c h   t h e   v a l v e   body   i s   m a d e .  



S e l f - c l o s i n g   v a l v e - a n d - l i d   a s s e m b l i e s   w h i c h   can  b e  

p r o d u c e d   by  t h e   p r o c e s s   d e s c r i b e d   h e r e i n b e f o r e   a r e   a d a p t e d  

f o r   c l o s i n g   t h e   open   top   end  of  t h e   i n t e r i o r   of  a  c o n -  

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

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

( I )  a   l i d   t h e   p e r i p h e r y   of  w h i c h   i s   a d a p t e d   f o r  b e -  

i ng   s e a l i n g l y   c o n n e c t e d   w i t h   a  t o p   r im  of  a  c o n t a i n e r  

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

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

a x i s ,  

w h i c h   l i d  h a s   a  c e n t r a l   dome  p a r t   and  a  c e n t r a l  

o p e n i n g   in   t h e   m i d d l e   of  t h e   dome  p a r t ,  

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

s a i d   dome  p a r t   and  e x t e n d i n g   g e n e r a l l y   in   a  main  l i d   p l a n e  

t r a n s v e r s e   to  t h e   c e n t r a l   a s s e m b l y   a x i s ;  

t h e   dome  p a r t   has  a  h o l l o w   i n t e r i o r   e x t e n d i n g   b e t w e e n  

the   open   b a s e   end  and  t he   c e n t r a l   dome  o p e n i n g   and  c o m p r i s e s  

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

t e n d s   g e n e r a l l y   ou t   of  t he   main   l i d   p l a n e   and  has  a  f o o t  

zone  m e r g i n g   w i t h   t h e   f l a t   l i d   p a r t ,   a n d  

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

ion   and  e x t e n d i n g   s u b s t a n t i a l l y   a x i a l l y   r e l a t i v e   to  s a i d  

c e n t r a l   a s s e m b l y   a x i s   and  e n d i n g   in  an  a n n u l a r   rim  a b o u t  

s a i d   c e n t r a l   dome  p a r t   o p e n i n g ;  

t h e   s a i d   dome  p a r t   has  an  i n n e r   a n n u l a r   w a l l   s u r -  
f a c e   of   t h e   top   p o r t i o n ,   s i d e w a l l ,   and  c o l l a r   p o r t i o n  

d e l i m i t i n g   t he   h o l l o w   dome  p a r t   i n t e r i o r ;  

( I I )   a  v a l v e   body  h a v i n g   a  p e r i p h e r a l   d i s c   p o r t i o n ,  
w h i c h   v a l v e   b o d y  h a s   an  o u t e r   s u r f a c e   a d a p t e d   f o r   f a c i n g  



away  f rom  t h e   h o l l o w   dome  p a r t   i n t e r i o r   a n d  a n   o p p o s i t e  
i n n e r   s u r f a c e   f a c i n g   t o w a r d   t he   h o l l o w   dome  p a r t   i n e r i o r ;  

t h i s   v a l v e   body  c o m p r i s e s  

(a)   a  v a l v e   head   b e a r i n g   an  a n n u l a r   c o n t a c t   zone  b e -  

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

and  b e i n g ,   in  c l o s e d   s t a t e ,   in  s e a l i n g   c o n t a c t   w i t h   a t  

l e a s t   one  a n n u l a r   c o n t a c t   zone  of  t h e   s a i d   i n n e r   w a l l   s u r -  

f a c e   of   t h e   dome  p a r t ;   a n d  

(b)  a  c a v i t y   open  in  t h e   v a l v e   d i s c   p o r t i o n   and  e x -  

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

(c)   a t   l e a s t   one  d u c t   e x t e n d i n g   t h r o u g h   t h e   v a l v e  

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

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

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

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

and  o p t i o n a l l y  

( I I I )   f i n g e r - e n g a g e a b l e   a c t u a t i n g   means   f o r   d e f o r m i n g  
t h e   v a l v e   body  in  a  m a n n e r   s u c h   t h a t   a t   l e a s t   t h e   p a r t   o f  

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

o u t   of  e n g a g e m e n t   w i t h   t he   a n n u l a r   c o n t a c t   zone   of  t he   i n n e r  

w a l l   s u r f a c e   of  t he   dome  p a r t ,   t h e r e b y   o p e n i n g   a  f r e e  

p a s s a g e   t h r o u g h   a t   l e a s t   one  d u c t   f rom  a  s p a c e   a d j a c e n t  

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

s a i d   c a v i t y ,   one  of  s a i d   l i d   and  s a i d   v a l v e   body  b e i n g  

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

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

l i d   and  v a l v e   body  is   e l a s t i c a l l y   r e s i l i e n t   u n d e r   a f o r e -  

s a i d   c o n d i t i o n s .  

I t   i s   an  o b j e c t   of  a n o t h e r   i n v e n t i o n   a s p e c t   to  i m -  

p r o v e   our   e a r l i e r   v a l v e - a n d - l i d   a s s e m b l y   by  p r o v i d i n g   a  



s t i l l   b e t t e r   s e a l i n g   b e t w e e n   t h e   two  a f o r e - m e n t i o n e d  

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

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

p a r t s   of  s u c h   v a l v e - a n d - l i d   a s s e m b l y   by  i n j e c t i o n   m o l d i n g  

t e c h n i q u e s .  

T h e s e   o b j e c t s   and  o t h e r s   w i l l   become  a p p a r e n t  

f rom  t h e   d e s c r i p t i o n   of  t h i s   i n v e n t i o n   a s p e c t   h e r e i n -  

a f t e r ,   and  a r e   a t t a i n e d   in   a c c o r d a n c e   w i t h   t h e   i n s t a n t  

i n v e n t i o n ,   in   a  v a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d  

h e r e i n b e f o r e ,   in   w h i c h   one  of  t h e   s a i d   a n n u l a r   c o n t a c t  

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

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

s u r f a c e   on  one  of  t h e   two  l a s t - m e n t i o n e d   p a r t s   w i t h   t h e  

c e n t r a l   a s s e m b l y   a x i s   as  cone   a x i s ,   and  t h e   o t h e r   a n n u l a r  

c o n t a c t   zone  i s   a  s u b s t a n t i a l l y   c i r c u l a r   edge   on  t h e   o t h e r  

one  of  t h e   two  l a s t - m e n t i o n e d   p a r t s ,   o p p o s i t e   t h e   s a i d  

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

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

a n n u l a r   c o n t a c t   zone  a t   t h e   dome  p a r t   s h o u l d e r ,   t h e  

u n d e r s i d e   of  t h e   l a t t e r   as  w e l l   as  t he   j o i n t   t h e r e o f  

w i t h   t he   c o l l a r   p o r t i o n   can  be  s p r a y - c o a t e d   w i t h   a  t h i n  

l a y e r   of  f l e x i b l e   t h e r m o p l a s t i c   m a t e r i a l   ( n o t   shown)   i n  

a l l   of  t h e   e m b o d i m e n t s .   A l s o ,   i f   t h i s   s h o u l d   be  d e s i r e d ,  

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

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

d i a m e t e r   e q u a l - . t o   t h e   i n n e r   w i d t h   of  t h e   dome  p a r t  

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

u n d e r s i d e   of  dome  p a r t   s h o u l d e r   can  be  p r e s s - s e a t e d   i n  

t h e   same  l o c a t i o n   as  t h e   s p r a y - c o a t i n g ,  t a k i n g   t h e   p l a c e  
of  t h e   l a t t e r .  

I n s t e a d .  o f  . a n   a t o m i z e r   h e a d ,   t he   t u b u l u r e   can  a l s o  



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

a n d / o r   p r o p e l l a n t   i n t o   t he   c o n t a i n e r .  

The  t e r m s   " u p w a r d " ,   " d o w n w a r d " ,   " u p p e r   s i d e "   a n d  

t he   l i k e ,   e . g . ,   " l o w e r   s i d e "   or  " u n d e r s i d e "   r e f e r   t o  

p o s i t i o n s   of  t he   r e s p e c t i v e   p a r t s   as  shown  in  t h e  

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

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

can  be  c l o s e d   by  t h e   v a l v e - a n d - l i d   a s s e m b l y   a c c o r d i n g   t o  

t he   i n v e n t i o n ,   u n l e s s   d e f i n e d   o t h e r w i s e .  



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

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

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

F i g .   11  i s   an  a x i a l   s e c t i o n a l   v i e w   t h r o u g h   a  f u r t h e r  

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

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

F i g .   12  s h o w s  a   d e t a i l   of  t h e   v i ew   of  F i g .   1,  w i t h  

t h e   p a r t s   in  open   p o s i t o n ;  

F i g .   13  i s   a  c r o s s - s e c t i o n a l   v i ew  of  t h e   v a l v e   b o d y  

in   t h e   same  e m b o d i m e n t   t a k e n   in   a  p l a n e   i n d i c a t e d   b y  

X I I I  -   X I I I   in  F i g .   1 1 ;  

F i g .   14  shows  a  t h i r d   e m b o d i m e n t   in   a x i a l ,   p a r t i a l l y  

s e c t i o n a l   v i e w ;  

F i g .   15  i s   a  p a r t i a l   v i e w ,   in   a x i a l   s e c t i o n ,   of  t h e  

l i d   p a r t   of  t h e   same  e m b o d i m e n t   as  shown  in  F i g .   4 .  

F i g .   16  i s   an  a x i a l   s e c t i o n a l   v i ew   of  a  v a l v e   b o d y  

s i m i l a r   to  t h a t   shown  in  t h e   e m b o d i m e n t   of  F i g .   4 ;  

F i g .   17  i s   a  - t o p   v i ew   of  t h e   same  v a l v e   body  a s  

shown  in  F i g .   6 ;  

F i g .   18  i s   an  a x i a l   p a r t i a l l y   s e c t i o n a l   v iew  of  a  

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

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

F i g u r e s   19,  20  and  21  a r e   a x i a l   s e c t i o n a l   v i e w s   o f ,  

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

t h e   i n v e n t i o n ;   a n d  



F i g u r e s   22  and  23  a r e   a x i a l   s e c t i o n a l   v i e w s   o f ,  

r e s p e c t i v e l y ,   an  e i g h t h   and  n i n t h   e m b o d i m e n t   of  t h e   i n -  

v e n t i o n .  

F i g .   24  i s   an  a x i a l   s e c t i o n a l   v i ew  of  a  t e n t h   em-  

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

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

F i g .   25  i s   a  s i m i l a r   v iew  of  t h e   t e n t h   e m b o d i m e n t   b u t  

w i t h   t h e   p a r t s   in   open   p o s i t i o n .  



In  s e v e r a l   f i g u r e s   of  t he   d r a w i n g s ,   p a r t s   h a v i n g  

l i k e   f u n c t i o n s   b e a r   l i k e   n u m e r a l s .  

In  t h e   e m b o d i m e n t   of  a  s e l f - c l o s i n g   v a l v e - a n d - l i d  

a s s e m b l y   a c c o r d i n g   to  t h e   i n v e n t i o n   shown  in   F i g u r e s   1 1  

to  13,   t h e   t op   o p e n i n g   2a  of  a  c o n t a i n e r   1  i s   c l o s e d  

by  t h e   l i d   10  of  t h e   s a i d   a s s e m b l y .   The  p e r i p h e r y   o f  

an  a n n u l a r   f l a t   l i d   p a r t   13,  w h i c h   e x t e n d s   g e n e r a l l y  

t r a n s v e r s e   to  a  c e n t r a l   a s s e m b l y   a x i s   CA  in   a  ma in   l i d  

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

r i m  4   of  t h e   c o n t a i n e r   s i d e w a l l .   The  l i d   10  has   a  c e n t r a l  

dome  p a r t   12  p r o t r u d i n g   u p w a r d l y   from  t h e   f l a t   l i d   p a r t  

13.   The  dome  p a r t   10  c o m p r i s e s   a  c i r c u m f e r e n t i a l   s i d e w a l l  

15  w h i c h   e x t e n d s   f rom  i t s   f o o t   zone  1 5 a ,   m e r g i n g   w i t h  

t h e   f l a t   l i d   p a r t   13 ,   u p w a r d l y ,   i . e .   away  f rom  t h e   c o n t a i n e r  

i n t e r i o r   2,  and  i s   c o v e r e d   by  a  top  p o r t i o n   14  of  t h e  

dome  p a r t .   The  t o p   p o r t i o n   14  b e a r s ,   p r e f e r a b l y   c e n t r a l l y  

d i s p o s e d ,   a  c o l l a r   p o r t i o n   17  w h i c h   p r o t r u d e s   f r o m  

the   dome  t op   p o r t i o n   14,  p r e f e r a b l y   in   a  d i r e c t i o n   a w a y  
f rom  t h e   l i d   p l a n e   LP,  and  e x t e n d s   a x i a l l y   r e l a t i v e   t o  

t h e   c e n t r a l   a s s e m b l y   a x i s   CA.  The  c o l l a r   p o r t i o n   17  e n d s  

in   an  a n n u l a r   r im  18  a b o u t   t h e   c e n t r a l   dome  p a r t   o p e n i n g  

11,  and  a t   l e a s t   t h e   o u t e r   p a r t   18b,   a d j a c e n t   t h e   r im  1 8 ,  

of  t h e   c o l l a r   p o r t i o n   i n t e r n a l   s i d e w a l l   17b  i s   f l a r e d  

o u t w a r d l y ,  

The  d o m e  p a r t   12  has  an  i n n e r   a n n u l a r   w a l l   s u r f a c e  

16a  w h i c h   e x t e n d s   i n s i d e   t h e   s i d e w a l l   15,  t op   p o r t i o n   1 4  
and  c o l l a r   p o r t i o n   17  and  d e l i m i t s   t he   h o l l o w   i n t e r i o r  
16  of  t h e   dome  p a r t   1 2 .  

At  t h e .  j u n c t i o n   b e t w e e n   the   c o l l a r   p o r t i o n   17  a n d  

t h e   t op   p o r t i o n   14,   t h e r e   i s   f o r m e d   a  r o u n d e d   s h o u l d e r  



18a  i n  t h e   i n n e r   w a l l   s u r f a c e   16a .   The  l a t t e r   s u r -  

f a c e   16a  i s   p r e f e r a b l y   of  c y l i n d r i c a l   c o n f i g u r a t i o n   i n -  

s i d e   t h e   dome  p a r t   s i d e w a l l   15,  and  has  a  n a r r o w e r   d i a -  

m e t e r   i n s i d e   t he   c o l l a r   p o r t i o n   1 7 .  

In  t h e   h o l l o w   i n t e r i o r   16  of  t he   dome  p a r t   12,  t h e r e  

i s   s e a t e d   a  v a l v e   body  20  of  a  m a t e r i a l   w h i c h   i s   s u f f i -  

c i e n t l y   e l a s t i c a l l y   r e s i l i e n t   to  a l l o w   a t   l e a s t   some  d e -  

f o r m a t i o n   when  p r e s s u r e   i s   a p p l i e d   to  one  end  of  t h e  

v a l v e   b o d y ,   as  s h a l l   be  e x p l a i n e d   in  more  d e t a i l   h e r e i n -  

a f t e r .   E l a s t i c a l l y   r e s i l i e n t   m a t e r i a l s   f o r   m a k i n g   s u c h  

v a l v e   b o d i e s   have   been   d e s c r i b e d   in  t he   i n i t i a l l y   m e n t i o n -  

ed  e a r l i e r   p a t e n t   a p p l i c a t i o n .  

T h i s   v a l v e   body  20  has  a  g e n e r a l l y   p l a t e - s h a p e d   o r  

b l o c k - s h a p e d   b a s e   or  d i s c   p o r t i o n   21  the   p e r i p h e r y   2 1 c ,  

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

v a l v e   b o d y  2 0 .   Those   r e g i o n s   of  t he   s u r f a c e   of  t h e   v a l v e  

body  20  w h i c h   f a c e   away  from  t h e   h o l l o w   dome  p a r t   i n t e r i o r  
16  a r e   r e f e r r e d   to  as  t he   o u t e r   s u r f a c e   20a ,   and  t h o s e  

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

i n t e r i o r ,   i . e . ,   t he   i n n e r   a n n u l a r   w a l l . s u r f a c e   16a  of  t h e  

dome  p a r t  i n t e r i o r   16,  a r e   r e f e r r e d   to  as  t he   i n n e r   s u r -  

f a c e   28b ,   of  t he   v a l v e   body  2 0 .  

The  v a l v e   body  20  a l s o   c o m p r i s e s   a  v a l v e   h e a d   2 8  

w h i c h   i s   c o n n e c t e d   w i t h . t h e   v a l v e   body  d i s c   p o r t i o n   2 1  

and  p r e f e r a b l y   i n t e g r a l   t h e r e w i t h .   In  t he   e m b o d i m e n t   o f  

F i g .   1,  t he   v a l v e   head   28  c o m p r i s e s   a  b r o a d e r   v a l v e   h e a d  

end  p o r t i o n   25  and  a  n a r r o w e r   v a l v e   stem  24  c o n n e c t i n g  
the   h e a d   end  p o r t i o n   25  p r e f e r a b l y   i n t e g r a l l y   w i t h   t h e  
d i s c   p o r t i o n   2 1 .  



In  i t s   o u t e r   s u r f a c e   2 0 a ,   in  t h e   d i s c   p o r t i o n   2 1 ,  

t h e   v a l v e   body   20  i s   p r o v i d e d   w i t h   a  p r e f e r a b l y   c y l i n d r i -  

c a l   c a v i t y   30  w h i c h   o p e n s   o u t   of  t h e   d i s c   p o r t i o n   21  i n  

t h e   t o p   f a c e   21a  of  t h e   l a t t e r .  

At  l e a s t   o n e  c h a n n e l   or  d u c t   35  e x t e n d s   t h r o u g h   t h e  

v a l v e   s tem  24  and  has  an  i n n e r   o r i f i c e   35b  o p e n i n g   i n t o  

t h e   c a v i t y   30  and  an  o u t e r   o r i f i c e   3 5 a   o p e n i n g   i n t o   t h e  

h o l l o w   i n t e r i o r   16  in  a  s p a c e   23a  t h e r e o f   l o c a t e d   b e t -  

ween  t h e   i n n e r   s u r f a c e   28b  of  t he   v a l v e   body  20  and  t h e  

i n n e r   a n n u l a r   w a l l   s u r f a c e   17b  of  t h e   c o l l a r   p o r t i o n   1 7  

of  t h e   dome  p a r t   12,  on  t h e   one  hand   and  i n t e r m e d i a t e  

a n n u l a r   l a b y r i n t h - t y p e   s e a l i n g   means  23  a b o u t   t h e   s t e m  

p a r t   24  a d j a c e n t   t h e   d i s c   p o r t i o n   21  and  a  p a s s a g e  3 3  

( F i g .   lA)  b e t w e e n   s h o u l d e r   1 8  a n d   a  c o n i c a l l y   t a p e r e d  

a n n u l a r   s u r f a c e   p a r t   26  of  t h e   v a l v e   h e a d   end  p o r t i o n   2 5 ,  

w h i c h   p a s s a g e   33  i s   o b t u r a t e d ,   when  t h e   p a r t s   of   t h e  

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

h e a d   s u r f a c e   p a r t   26  b e i n g   u r g e d   w i t h   a  c o n t a c t   zone  2 5 a  

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

rim  18a  a t   t h e   a f o r e s a i d   r o u n d e d   s h o u l d e r   18  of  t h e   dome 

p a r t   t op   p o r t i o n   14  and  s i d e w a l l   1 5 .  

When  in  o b t u r a t i n g   p o s i t i o n ,   t h e   v a l v e   body  20  i s  

f i r m l y   s e t   in   t he   dome  p a r t   12  u n d e r   b i a s   due  to  t h e  

f a c t   t h a t   t h e . a x i a l   d i s t a n c e   d1  b e t w e e n   t h e   r im  18a  a n d  

t h e   s h o u l d e r   18  i s   l a r g e r   t h a n   t he   a x i a l   d i s t a n c e   d 2  
b e t w e e n   t h e   b o t t o m   of  an  a n n u l a r   g r o o v e   43a  in  a  f l a n g e  
43  a b o u t   t h e   p e r i p h e r y   of  v a l v e   d i s c   p o r t i o n   21,   and  t h e  

a n n u l a r   c o n t a c t   zone  25a  of  t h e   c o n i c a l l y   t a p e r e d   v a l v e  
h e a d   s u r f a c e   p a r t   26,  w h i l e . - t h e   v a l v e   body  20  i s   in   u n -  
a s s e m b l e d   c o n d i t i o n ,   i . e . .   w h i l e   i t   i s   n o t   s e a t e d   in   t h e  
dome  p a r t   l 2 . o f   t h e   l i d   1 0 .  



In  o r d e r   to  be  a b l e   to  a c t u a t e   t he   v a l v e   of  t h i s  

v a l v e - a n d - l i d   a s s e m b l y ,   an  a c t u a t i n g   t u b e   40  w h i c h   h a s  

an  i n t e r n a l   d i s c h a r g e   d u c t   49  and  may  b e a r   a t   i t s   f r e e  

end  a  c o n v e n t i o n a l   s p r a y   n o z z l e   head   ( n o t   shown)   i s   i n -  

s e r t e d   in  t h e   c a v i t y   30  a n d  c o m e s   to  r e s t   on  an  a n n u l a r  

s h o u l d e r   45  h a v i n g   a  gap  45a  f o r   the   p a s s a g e   of  p r o d u c t .  

( F i g .   3 ) .  

When  a c t u a t i n g   t u b e   40  i s   d e p r e s s e d   by  t h e   u s e r ' s  

f i n g e r  o r   f i n g e r s ,   t h e   l o w e r   end  of  t u b e   40  p r e s s e s   o n  

the   s h o u l d e r   45  d o w n w a r d l y   in  a x i a l   d i r e c t i o n ,   t h e r e -  

by  s t r e t c h i n g   in  p a r t i c u l a r   t he   t h i n - w a l l e d   n e c k   p o r t i o n  

24  of  t he   v a l v e   body  by  a  m i l l i m e t e r   or  even   l e s s   a n d  

t h u s   moves  t he   v a l v e   h e a d   end  p o r t i o n   25  d o w n w a r d   a n d  

i t s   s u r f a c e   p a r t   26  ou t   of  s e a l i n g   c o n t a c t   w i t h   t h e  

c i r c u l a r   c o n t a c t   edge   18a  of  t h e   s h o u l d e r   18  b e t w e e n  

top   p o r t i o n   14  and  s i d e w a l l   15  of  the   l i d   dome  p a r t   1 2 ,  

t h u s   f r e e i n g   t he   p a s s a g e   33  t h r o u g h   the   v a l v e   so  t h a t  

p r o d u c t   can  be  d i s c h a r g e d   t h e r e t h r o u g h   f rom  t h e   i n t e r i o r  

2  of  t he   c o n t a i n e r   1.  ( F i g .   2 )  

When  f i n g e r   p r e s s u r e   i s   r e l i e v e d   f rom  a c t u a t i n g  

t u b e   40,  t h e   b i a s   in  t h e   v a l v e   body  20  due  to  t h e  

d i f f e r e n c e   b e t w e e n   d1  and  d2  as  w e l l   as  t he   e l a s t i c  

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

v a l v e   s tem  24  to  c o n t a c t   and  the   p a s s a g e   33  to  b e c o m e  

a g a i n   o b t u r a t e d .  

I t   must   be  b o r n e   in  mind  t h a t ,   in  p r a c t i c e ,   t h e   d i -  

m e n s i o n s   o f ,   f o r   i n s t a n c e ,   t he   v a l v e   body  20,  can  be  v e r y  
s m a l l   o n e s .   Thus  t h e   l a r g e s t   d i a m e t e r   of  t he   p e r i p h e r y   o f  

the   v a l v e   h e a d  e n d   p o r t i o n   can  be  as  s m a l l   as  5 .4   mm,  t h e  

w i d t h   of  t he   o r i f i c e   35  can  be  1  mm,  the   e n t i r e   l e n g t h   o f  



t h e   v a l v e   body  20  o n l y   9 .5   mm.  T h i s   means  v e r y   e x a c t   d i -  

m e n s i o n i n g   when  p r o d u c i n g   t h e   v a l v e   body  20  by  i n j e c t i o n  

m o l d i n g   t e c h n i q u e s ,   and  even   a  s m a l l   c h a n g e   f a c i l i t a t i n g  

t h e   p r o d u c t i o n   of   t h e   v a l v e   body  20  a n d / o r   m a k i n g   i t   m o r e  

a c c u r a t e   can  be  h i g h l y   c o s t   e f f e c t i v e .  

In  t h e   p r e f e r r e d   e m b o d i m e n t   shown  in   F i g u r e s  1 4   and  1 5 ,  

t h e   v a l v e   body  20,  a p a r t   f rom  i t s   d i s c   p o r t i o n   21,  i s  

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

e m b o d i m e n t s ,   e x c e p t   t h a t   i t s   s tem  p o r t i o n   24  i s   p a r t i c u -  

l a r l y   s h o r t .  

The  d o m e  p a r t   42  of   t h e   l i d   10,  w h i c h   p r o t r u d e s   i n  

t h i s   e m b o d i m e n t   f rom  t h e   f l a t   l i d   p a r t   13  in  t h e   d i r e c t i o n  

away  f rom  t h e   i n t e r i o r   2  of  a  c o n t a i n e r   1,  c o m p r i s e s ,   a t  

t h e   j u n c t i o n   b e t w e e n   t h e   top   p o r t i o n   44  of  t h e   dome  p a r t  

s i d e w a l l   and  t he   f o o t   zone  47a  of  t h e   c o l l a r   p o r t i o n   4 7 ,  

an  a n n u l a r . i n d e n t a t i o n   74  of  r e d u c e d   d i a m e t e r   and  of  a  

w a l l   w h i c h   shows  a  c o n c a v e l y   c u r v e d   c r o s s   s e c t i o n ,   i . e .  

t h e   c r e s t   36a  of  t h e   i n d e n t a t i o n   74  p r o t r u d e s   i n t o   t h e  

h o l l o w   dome  p a r t   i n t e r i o r   46  in   a  p l a n e   p e r p e n d i c u l a r   t o  

t h e   c e n t r a l   a s s e m b l y   a x i s   CA.  Th i s   i n d e n t a t i o n   t h u s   h a s ,  

as  p a r t   of  t h e   i n n e r   dome  p a r t   w a l l   s u r f a c e ,   a  f i r s t  

f l a n k   or  s l o p e   74a  f a c i n g   o u t w a r d l y ,   i . e .   away  f rom  t h e  

c o n t a i n e r   i n t e r i o r ,   and ,   b e l o w   t h e   c r e s t   36a ,   a  s e c o n d  

f l a n k   or  s l o p e   74b  w h i c h   f a c e s   t o w a r d   t h e   c o n t a i n e r   i n -  

t e r i o r .   In  t h e   e m b o d i m e n t   of  F i g u r e s   14  and  15,   i t   i s   t h e  

l a t t e r   f l a n k   74b  w h i c h   c o n t a i n s   t h e ' - x i r c u l a r   edge  1 8 a  

w h i c h   makes   c o n t a c t   w i t h   t h e   o p p o s i t e   c o n i c a l l y   t a p e r e d  
h e a d   end  p o r t i o n   s u r f a c e   p a r t   26,  in  t h e   a n n u l a r   c o n t a c t  

zone   25a  of  t h e   l a t t e r .  



F i g .   15  shows  in  a x i a l   s e c t i o n a l   v iew  a  p a r t   o f  

the   dome  p a r t   of  t he   e m b o d i m e n t   of  F i g .   14,  f rom  w h i c h  

t h e   v a l v e   body  20  has  been   r e m o v e d .  

The  a n n u l a r   r e c e s s   a b o u t   t he   s tem  p a r t   24  of  t h e  

v a l v e   h e a d   20  in  F i g .   14  i s   so  d i m e n s i o n e d   t h a t   a  b i a s  

i s   e x e r c i s e d   on  t he   two  f l a n k s   74a  and  74b  by  t h e  

c o n i c a l l y   t a p e r e d   s l o p e s   2 4 a ,   of  t h e   d i s c   p o r t i o n s ,   a n d  

26,  of   t h e   h e a d   end  p o r t i o n   25,  a b o v e   and  b e l o w   t h e  

n e c k   p o r t i o n   24,  r e s p e c t i v e l y .  

In  F i g u r e s   16  and  17  t h e r e   i s   shown  a  p r e f e r r e d   em-  

b o d i m e n t   of  t h e   v a l v e   body  20  w h i c h   can  be  m a n u f a c t u r e d  

by  i n j e c t i o n   m o l d i n g   w i t h o u t   t h e   use   of  n e e d l e s .  

In  t h i s   v a l v e   body  20,  t he   du.ct   35  i s   r e p l a c e d   b y  

a  r e c e s s   37  in  t he   a n n u l a r   s h o u l d e r   38  n e a r   t h e   b o t t o m ,  

end  of  c a v i t y   3 0 .  T h e   mold   to  be  i n j e c t e d   in  t h e  

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

h a l v e s   w h i c h   a r e   b o t h   a x i a l l y   w i t h d r a w n ,   one  u p w a r d  

and  t he   o t h e r   d o w n w a r d ,   w h i l e   no  use   of  t r a n s v e r s e  

n e e d l e s   i s   r e q u i r e d .  

The  e m b o d i m e n t   shown  in  F i g .   18  i s   d i s t i n g u i s h e d  
f rom  t h a t . . o f . F i g .   4  m a i n l y   by  t he   f a c t   t h a t   t h e   dome  

p a r t   4 2  p r o t r u d e s . f r o m   t h e   f l a t   l i d   p a r t   13  in   t h e  

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

i n t e r i o r   2,  and  t h e . c o l l a r   p a r t   47  has  a b o u t   t h e   c e n t r a l  

o p e n i n g   211  t h e r e o f   a  r im  48  w h i c h . b e a r s   a  r i s e r   t u b e   9 ,  
of  s t a n d a r d  s i z e   as  u s e d   c o n v e n t i o n a l l y   in  s p r a y   c a n s .  

In  t h i s   e m b o d i m e n t ,   two  e x i t   o p e n i n g s   35'  of  l a r g e  

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

p a r t   t a k e s   t h e   s h a p e   of  two  c o l u m n s   24'   and  2 4 " .  



The  v a l v e   body  20  i s   f i r m l y   s e a t e d   in  t he   dome  p a r t  

42  in   a  s i m i l a r   m a n n e r   w i t h   b i a s   due  to  t he   d i f f e r e n c e  

b e t w e e n   d1  and  d2  as  has   b e e n   e x p l a i n e d ,   s u p r a ,   in  c o n -  

n e c t i o n   w i t h   t h e   e m b o d i m e n t   of  F i g .   11.   T h i s   b i a s   o f  

v a l v e   body  20  a l s o   c o n t r i b u t e s   to  an  e n h a n c e d   s e a l i n g  

e f f e c t   b e t w e e n   t he   a n n u l a r   c o n i c a l   f a c e   21b  a b o u t   t h e  

p e r i p h e r y   of  t h e   d i s c   p o r t i o n   21  and  t h e   o u t w a r d l y  

f l a r e d   f o o t   zone  42a  of  t h e   dome  p a r t   42,  w h i c h   m e r g e s  
w i t h   t h e   f l a t   l i d   p a r t   13,  on  t h e   one  h a n d ;   and  w i t h  

c o l l a r   p a r t   47,  on  t he   o t h e r   h a n d ,   to  a c h i e v e   an  e n -  

h a n c e d   s e a l i n g   e f f e c t   b e t w e e n   t h e   i n n e r   f l a n k   74b  o f  

t h e   dome  p a r t   i n d e n t a t i o n   34  and  t h e   c o n i c a l l y   t a p e r e d  
s u r f a c e   p a r t   26  of  h e a d   end  p o r t i o n   25  of  t he   v a l v e   body  2 0 .  

In  t he   e m b o d i m e n t s   of  F i g u r e s   19,   20  and  21,  t h e  

dome  p a r t   has  in   i t s   s i d e w a l l   a  zone  of  f r u s t o c o n i c a l  

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

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

zone   of   t he   h e a d   end  p o r t i o n   of  t he   v a l v e   b o d y .  

More  in  p a r t i c u l a r ,   in  t h e   e m b o d i m e n t   of  F i g .  1 9 ,  
t h e   dome  p a r t   52  p r o j e c t s   d o w n w a r d l y   f rom  t he   f l a t   l i d  

p a r t   13  t o w a r d   t he   i n t e r i o r   2  of  a  c o n t a i n e r .   The  i n n e r  

a n n u l a r   dome  p a r t   w a l l   s u r f a c e   56a  has  an  a n n u l a r   z o n e  

59  w h i c h   i s   of  f r u s t o c o n i c a l   c o n f i g u r a t i o n .   The  n a r r o w e r  
end  of   t h i s   zone  h a s  a   p e r i p h e r y   59a  a p p r o x i m a t e l y   a t  
h a l f   t h e   a x i a l   l e n g t h   of  t h e   dome  p a r t   s i d e w a l l   55,  w h i l e  
t h e   o p p o s i t e   b r o a d e r   b a s e   end  of  t he   f r u s t o c o n i c a l   z o n e  
has   a  l a r g e r   d i a m e t e r   p e r i p h e r y   59b  w h i c h ,   in  t h i s   em- 
b o d i m e n t   e x t e n d s - i n   t h e   p l a n e   of  t he   top   p o r t i o n   56  o f  
t h e   dome  p a r t   72.  From  t h e   top   p o r t i o n   56,  t h e r e   p r o -  
t r u d e s   d o w n w a r d l y   a  c o l l a r   p o r t i o n   57,  w h i c h   b e a r s   f i r m l y  
s e a t e d   t h e r e o n , -   a . c o n v e n t i o n a l   r i s e r   t u b e   9  l e a d i n g   i n t o  
t h e   c e n t r a l   o p e n i n g   211  of  t h e   dome  p a r t   5 2 .  



The  a n n u l a r   zone   55a  of  t he   i n n e r   dome  p a r t   w a l l  

s u r f a c e   56a  e x t e n d i n g   from  t he   a f o r e s a i d   n a r r o w e r   e n d  

p e r i p h e r y   59a  of  t h e   a n n u l a r   zone  59  to  t he   f o o t   z o n e  

72a  of  t h e   dome  p a r t   72,  a t   t he   f l a t   l i d   p a r t   13;  i s  

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

n a r r o w e r   end  p e r i p h e r y   t he   same  p e r i p h e r y . 5 9 a   as  t h e  

f i r s t - d e s c r i b e d   f r u s t o c o n i c a l   zone  59  w h i l e   i t s   b r o a d e r  

b a s e   end  has   i t s   p e r i p h e r y   a t   t he   s a i d   f o o t   zone   7 2 a  

w h e r e   t h e   i n n e r   a n n u l a r   dome  p a r t   s i d e w a l l   s u r f a c e   5 6 a  

ends  a t   t h e   o u t e r   s u r f a c e   13a  of  t he   f l a t   l i d   p a r t   1 3 .  

The  n a r r o w e s t   d i a m e t e r   of  t he   dome  p a r t   s i d e w a l l   55 

i s   a t   t h e   l e v e l   of  t h e   n a r r o w e r   end  p e r i p h e r y   59a  w h i c h  

i s   common  to  t he   two  f r u s t o c o n i c a l   z o n e s   55a  and  59.  T h e  

p h a n t o m   a p e x e s   of  t h e   two  g e n e r a t i n g   c o n e s   a r e   b o t h  

l o c a t e d   on  t he   c e n t r a l   a s s e m b l y   a x i s   CA. 

The  v a l v e   body  70  w h i c h   i s   p a r t i c u l a r l y   e a s y   t o  

a s s e m b l e   in  t h e   dome  p a r t   72  has  a  c o n f i g u r a t i o n   w h i c h  

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

I t s   d i s c   p o r t i o n   71  i s   of  f r u s t o c o n i c a l   s h a p e   and ,   p r i o r  

to  i t s   i n t r o d u c t i o n   i n t o   t he   dome  p a r t   72  of  p r e f e r a b l y  

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

c o r r e s p o n d i n g   zone  55a  of  t he   dome  p a r t   s i d e w a l l   55,  t h e  

d i a m e t e r   of  d i s c   p o r t i o n   71  a t   t he   b a s e   end  of  t h e   f r u s t o -  

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

end ,   s u r r o u n d e d   by  t h e   f o o t   zone  72a ,   of  t he   dome  p a r t   7 2 .  

The  v a l v e   head   58  i s   a l s o   g e n e r a l l y   of  f r u s t o c o n i c a l  

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

c o n i c a l   d i s c   p o r t i o n   71  a t   t he   n a r r o w   end  of  t h e   l a t t e r ,  
t he   d i a m e t e r   of  t h i s   common  n a r r o w e r   end  m e r g i n g   p l a n e  
of  t he   d i s c   p o r t i o n   71  and  the   head   73  b e i n g   p r a c t i c a l l y  
i d e n t i c a l   w i t h   t he   d i a m e t e r   of  t he   n a r r o w e r   end  p e r i p h e r y  

59a ,   of  t he   n a r r o w e s t   w i d t h ,   of  t he   i n n e r   dome  p a r t   w a l l  

s u r f a c e   55a ,   5 6 a .  



P r i o r   to  i t s   i n t r o d u c t i o n   i n t o   t h e   dome  p a r t   7 2 ,  

t h e   f r u s t o c o n i c a l   s i d e w a l l   53a  of  v a l v e   h e a d   73  i s   v e r y  

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

c o n i c a l   zone   59  of  t he   i n n e r   dome  p a r t   s i d e w a l l   s u r f a c e  

in   c o n t a c t   t h e r e w i t h .  

Upon  i n s e r t i o n   of   t he   v a l v e   body   70  i n t o   t he   h o l l o w  

i n t e r i o r   o f   t h e   dome  p a r t   72,  t h i s   c o n f i g u r a t i o n   c a u s e s  

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

s e a l i n g   b e t w e e n   t h e   two  v a l v e   p a r t s .  

In   t h e   f r u s t o c o n i c a l   s u r f a c e   53a  of  t h e   v a l v e   h e a d  

73 ,   t h e r e   i s   p r o v i d e d   an  a n n u l a r   g r o o v e   54a ,   l e a v i n g   a  

r e d u c e d   d i a m e t e r   n e c k   p o r t i o n   54  and ,   b e l o w   t h e   g r o o v e  

54a ,   t o w a r d   t h e   b a s e   e n d ,   of  t h e   f r u s t o c o n i c a l   v a l v e   h e a d  

a  l a r g e r   d i a m e t e r   h e a d   end  p o r t i o n   58,  t h e   p e r i p h e r y   5 8 a  

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

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

of  f r u s t o c o n i c a l   zone  5 9 .  

The  v a l v e   d i s c   zone   71  and  s t e m   p o r t i o n   54  c o n t a i n  

t h e   c a v i t y   30  and  a  d u c t   or  d u c t s   35  i n   t h e   same  m a n n e r  

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

body   20.   I n s e r t i o n   of  an  a c t u a t i n g   t u b e   40  i n   t he   c a v i t y  

30  p e r m i t s   to   open   t h e   v a l v e   by  d o w n w a r d   p r e s s u r e ,   w h e r e -  

by  t h e   n e c k   p o r t i o n   54  i s   s l i g h t l y   s t r e t c h e d ,   f o r   i n s t a n c e  

by  a b o u t   one  m i l l i m e t e r ,   and  a  gap  i s   o p e n e d   b e t w e e n   t h e  

d o w n w a r d l y   d i s p l a c e d   r o u n d e d   p e r i p h e r y   58a  of  t h e   h e a d  

end  p o r t i o n   58  and  t he   a b o v e   m e n t i o n e d   i n n e r   dome  p a r t  

w a l l   s u r f a c e   56a  in   t h e   zone   59  t h e r e o f .  

In   t h e   e m b o d i m e n t s   of  F i g u r e s  2 0   and  -21  t h e   s e a l i n g  
e f f e c t   and   t h e   o p e n i n g   and  c l o s i n g   o p e r a t i o n   a r e   t h e   s a m e  

as  i n   t h e   e m b o d i m e n t   of   F i g .   1 9 .  

In   t h e s e   two  f i g u r e s ,   dome  p a r t   72  p r o t r u d e s   u p w a r d -  

l y   f r o m   t h e   f l a t   l i d   p a r t   13,  i . e .   away  f r o m   t h e   i n t e r i o r  

2  of  a  c o n t a i n e r   1  e q u i p p e d   w i t h   t h i s   v a l v e - a n d - l i d   a s -  

s e m b l y .   The  i n n e r   s u r f a c e   76a  of  t he   s i d e w a l l   75  of  dome 



p a r t   72  h a s   a  f r u s t o c o n i c a l   zone   79  w h i c h   e x t e n d s   up  t o  

t h e   dome  p a r t   t o p   p o r t i o n   76,   w h e r e   t h e   n a r r o w e r   end  p e r i -  

p h e r y   79a  of  t he   zone  79  i s   l o c a t e d ,   w h i l e   t he   b r o a d e r  

b a s e   p e r i p h e r y   79b  i s   l o c a t e d   a t   t h e   f o o t   zone  75a  of  t h e  

dome  p a r t   s i d e w a l l   7 5 .  

The  t o p   p o r t i o n   76  of  t h e   dome  p a r t   72  b e a r s   a  c o l l a r  

p o r t i o n   77  t he   r i m   77a  of  w h i c h   s u r r o u n d s   t h e   c e n t r a l  

o p e n i n g   of  t h e   dome  p a r t   7 2 .  

In  t h e   e m b o d i m e n t   of  F i g .   20 ,   a  v a l v e   body   60  i s  i n -  

s e r t e d   in   t he   h o l l o w   i n t e r i o r   76a  of  t he   dome  p a r t   72,   t h e  

v a l v e   s t e m   p o r t i o n   64,  and  v a l v e   h e a d   end  p o r t i o n   68  a r e  

of  i d e n t i c a l   c o n f i g u r a t i o n  w i t h   t h o s e   of  t h e   v a l v e   head   7 0  

in   t h e   e m b o d i m e n t   of  F i g .   2 0 .   Thus  t h e   h e a d   end  p o r t i o n   6 8  

h a s   a  r o u n d e d   p e r i p h e r a l   c o n t o u r   a t   68a  w h i c h   s e a l i n g l y  

e n g a g e s   t h e   f r u s t o c o n i c a l   zone  79.  of  t h e   i n n e r   dome  p a r t  

w a l l   s u r f a c e   76a  when  t he   v a l v e   p a r t s   a r e   in   c l o s e d   p o s i -  

t i o n .  

The  d i s c   p o r t i o n  6 1   o f : t h e   v a l v e   body   60  c o m p r i s e s   o n  

i t s   o u t e r   s i d e ,   f a c i n g   away  f rom  t h e   c o n t a i n e r   i n t e r i o r   2 ,  

a  s l e e v e   p o r t i o n   66  w h i c h   b e a r s   an  e x t e r n a l ,   r a d i a l l y   p r o -  

j e c t i n g   f l a n g e   66a  and  i s   s n u g l y   and  s e a l i n g l y   f i t t e d   i n t o  

t h e   c o l l a r   p o r t i o n   77  of  t h e   dome  p a r t   72,   w i t h   t h e   u n d e r -  

s i d e   of  t h e   f l a n g e   66a  r e s t i n g   f i r m l y   on  t h e   f l a t   r im   7 7 a  

of  t h e   c o l l a r   p o r t i o n   77.   The  v a l v e   b o d y   60  i s   p r o v i d e d  

w i t h   a  c a v i t y   30  and  a t   l e a s t   one  d u c t   35  in   an  i d e n t i c a l  

m a n n e r   as  in   t he   p r e c e d i n g   e m b o d i m e n t s .  

In  F i g . . 2 1   t h e r e   i s   shown  t he   same  l i d   10  and  dome 

p a r t   72  as  i n   t he   e m b o d i m e n t   of  F i g .   21.  The  v a l v e   body  7 0  

c o m p r i s e s   a  s i m i l a r   v a l v e   h e a d   73  w i t h   h e a d   end  p o r t i o n   7 8  

and  r o u n d e d   p e r i p h e r y   78a ,   s t em  p o r t i o n   74  and  d i s c   p o r t i o n  

71.   H o w e v e r ,   the   l a t t e r ' b e a r s   a  t u b u l a r   member   67  as  a c t u -  

a t i n g   means   i n t e g r a l   w i t h   t he   d i s c   p o r t i o n   71  and  h a v i n g  

an  a n n u l a r   p r o j e c t i o n   or  s h o u l d e r   67a  t h e   u n d e r s i d e   o f  

w h i c h   r e s t s   on  the   r im   77a  of  t he   c o l l a r   p o r t i o n   77  w h e n  



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

i s   c l o s e d .  

The  t u b u l a r   member   67  has   an  e l o n g a t e d   c a v i t y   3 1  

w h i c h   r e a c h e s   down  i n t o   t h e   v a l v e   n e c k   p o r t i o n   74,  and  a t  

l e a s t   one  d u c t   35  i s   p r o v i d e d   in   a  s i m i l a r   m a n n e r   as  i n  

t h e   p r e c e d i n g   e m b o d i m e n t s .  

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

F i g .   21. ,   l a t e r a l   f i n g e r   p r e s s u r e   i s   e x e r t e d   on  one  s i d e  

of   t h e   t u b u l a r   member   67,   p r e f e r a b l y   i n   t h e   d i r e c t i o n  

i n d i c a t e d   by  a r r o w   P,  w h e r e b y   t h e   t u b u l a r   member  67  i s  

t i l t e d   to  t h e   r i g h t   i n   F i g .   21,  i . e .   t o w a r d   t h e   s i d e ' b n  

w h i c h   t h e   d u c t   35  i s   l o c a t e d .   T h e r e b y ,   t h a t   s i d e   of  t h e  

v a l v e   b o d y   70  i s   c o m p r e s s e d   w h i l e   t h e   o p p o s i t e   s i d e   i s  

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

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

78a   of  h e a d   end  p o r t i o n   7 8 ,   a n d  a   s l i g h t   l o w e r i n g   of  t h e  

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

a t   33  i s   p r o d u c e d   b e t w e e n   t h e   r o u n d e d   p e r i p h e r a l   edge  7 8 a  

o f   h e a d   p o r t i o n   78  and  t h e   f r u s t o c o n i c a l   zone  79  of  t h e  

dome  p a r t   s i d e w a l l   75  t h r o u g h   w h i c h   gap  p r o d u c t   u n d e r  

p r e s s u r e   c an   p a s s   f r o m   t h e   c o n t a i n e r   i n t e r i o r   2  to  t h e  

d u c t   35  and  o u t   of  c a v i t y   3 1 .  

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

b o d y   70,   a x i a l l y   e x t e n d i n g   s t i f f e n i n g   r i b s   82  a r e   p r e f e r -  

a b l y   p r o v i d e d   i n t e g r a l l y   w i t h   t h e   i n t e r i o r   s i d e w a l l   3 1 a  

of   t h e   c a v i t y   31  w h i c h   e x t e n d   f r o m   t h e   t o p   f a c e   67b  of  t h e  

t u b u l a r   member   67  down  to  t h e   b o t t o m   of  t h e   c a v i t y ,   t h e  

i n n e r   o r i f i c e s   of  d u c t s   35  o p e n i n g   b e t w e e n   t h e s e   r i b s   8 2  

i n t o   t h e   c a v i t y   3 1 .  

In   t h e   e m b o d i m e n t s   of  F i g u r e s . 2 2   and  23  t h e   v a l v e  

h e a d   end  p o r t i o n   88  o r . 9 8   i s   s u f f i c i e n t l y   e n l a r g e d   by  a  

d e p e n d e n t - s o c k e t   89  i n   t h e   c a s e   o f - e n d   p o r t i o n   88,  so  t h a t  

a  r i s e r   t u b e   9  can   be  f a s t e n e d   i n   t h e   u n d e r s i d e  8 9 a   or  9 8 a ,  



r e s p e c t i v e l y ,   of  t h e   v a l v e   h e a d .   In  t h e   e m b o d i m e n t   o f  

F i g .   23,  t h e   r i s e r   t u b e   9  has  a  l a t e r a l   o p e n i n g   or  r e c e s s  

9a,   in  i t s   u p p e r   end ,   w h i c h   is   in  f r e e   c o m m u n i c a t i o n   w i t h  

a  c h a n n e l   93  w h i c h   e x t e n d s   t r a n s v e r s e l y   to  t h e   p e r i p h e r a l  

p o r t i o n   98a  or  t h e   c o n i c a l   s u r f a c e   95  of   t he   v a l v e   body  9 9 .  

The  s e a l i n g   e f f e c t   b e t w e e n   c o n t a c t   f a c e s   of  t h e   v a l v e  

body  and  dome  p a r t   s h o u l d e r   as  w e l l   as  t h e   a c t u a t i n g   o f  

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

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

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

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

shown  in   F i g u r e s   19,   20  and  21  r e s i d e s   in   t h e   c o n i c a l  

c o n f i g u r a t i o n   of  t h e   dome  p a r t   s i d e w a l l   of  zone   59  i n  

F i g .   19  and  75  in   F i g u r e s   20  and  21,  and  of  t he   c o r r e s p o n d -  

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

m a n t l e   w h i c h   e n v o l v e s   t he   head   p a r t   53,  63,  73  of  t h e  

v a l v e   body  60,  70.  T h i s   f i g u r e   a f f o r d s   a  much  s a f e r   s e a t i n g  

and ,   in  p a r t i c u l a r ,   s e a l i n g   t h a n   i f   t h e   dome  p a r t   s i d e w a l l  

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

were   c y l i n d r i c a l ,   i . e . ,   c o a x i a l l y   w i t h   t h e   c e n t r a l   a s s e m b l y  

a x i s   CA. 

T h e . d o m e   w a l l   p a r t   12  of  t he   l i d   10  or  a  p a r t   of  t h e  

l a t t e r   s u r r o u n d i n g   t h e   dome  p a r t   can  a l s o   be .  made   i n t e g r a l  .  

w i t h   t h e   s i d e w a l l   of  a  c o n t a i n e r   1 .  

M o r e o v e r ,   in  t h e   e m b o d i m e n t s   of  F i g u r e s   11,   14,  2 0  

and  21  t h e   c o l l a r   p o r t i o n   17  of  t h e   dome  p a r t   12  can  b e  

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

l i d   p i e c e   101  of  a  d i f f e r e n t   k i n d .   Such  an  e m b o d i m e n t   i s  

i l l u s t r a t e d   in  F i g u r e s   24  and  25  h e r e i n .   The  i n n e r   w a l l  



s u r r o u n d i n g   t h e   c e n t r a l   o p e n i n g   408b  of  t h e   l i d   p i e c e  

401,   w h i c h   i s   c y l i n d r i c a l   in   c e r t a i n   c a s e s   can  a l s o   b e  

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

shown  by  t h e   dome  p a r t   s i d e w a l l   75  in   F i g u r e s   20  and  2 1  

d e s c r i b e d   h e r e i n   b e f o r e .   P r e f e r a b l y ,   t he   l i d   p i e c e   4 0 1  

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

zone   404  of  r e d u c e d   t h i c k n e s s   of  a  f l e x i b l e ,   c o m p r e s s i b l e  

w a l l   r e g i o n   404  b e t w e e n   a  v a l v e   b o d y s u p p o r t i n g   u p p e r  
f a c e   405  on  w h i c h   t h e   d i s c   p o r t i o n   421  of  t h e   v a l v e  

body   420  r e s t s   w h i l e   b e i n g   c l a m p e d   i n  p o s i t i o n   by  a n  

i n w a r d l y   d i r e c t e d   f l a n c h   107a   of  an  o u t e r   u p p e r   s i d e w a l l  

407  of   t h e   l i d   p i e c e   401 .   At  i t s   l o w e r   end ,   t h e   c o m p r e s s i b l e  

w a l l   r e g i o n   404  m e r g e s   w i t h   t h e   f o o t   p o r t i o n   409  of  t h e  

l i d   p i e c e   401  w h i c h   s l i g h t l y   p r o j e c t s   i n w a r d l y   to  f o r m  

a  c o n t a c t   s h o u l d e r . 4 2 2   w h i c h   i s   in   s e a l i n g   c o n t a c t   w i t h  

an  o u t w a r d l y   and  d o w n w a r d l y   f l a r e d   c o n i c a l   s u r f a c e   125  o f  

t h e   v a l v e   body   h e a d   428.   P r i o r   to  t h e   i n s e r t i o n   of  t h e  

v a l v e   body   420  in   t h e   h o l l o w   i n t e r i o r   416  of  t h e   l i d  

p i e c e   401 ,   t h e   a x i a l   d i s t a n c e   b e t w e e n   t h e   c o n t a c t  

s h o u l d e r   422  and  t h e   u p p e r   l i d   p i e c e   f a c e   405  i s   s l i g h t l y  

l a r g e r   t h a n   t h e   d i s t a n c e   d2  b e t w e e n   t h e   u n d e r s i d e   421a   o f  

t h e   v a l v e   d i s c   p o r t i o n   421  and  t h e   c o n t a c t   zone   425a  o n  

t h e   c o n i c a l l y   t a p e r e d   s u r f a c e   425  of  t h e   v a l v e   body  h e a d  

428.   T h e r e b y ,   when  t h e   v a l v e   body  420  has  been   i n s e r t e d  

in   t h e   l i d   p i e c e   401 ,   a  f l e x i b l e   w a l l   404  i s   p r e - t e n s i o n e d ,  

so  t h a t   i t s   f a c e   405  and  i t s   s h o u l d e r   422  a r e   in   h e r m e -  

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

v a l v e   b o d y   420  w h i c h   t h e y   e n g a g e .   The  l i d   p i e c e   401  i s  

f i r m l y   h e l d   in   c e n t r a l   o p e n i n g   of  t h e   dome  p a r t   412  o f  

a  l i d   or  of  a  c o n t a i n e r   w a l l ,   as  d e s c r i b e d   h e r e i n   b e f o r e .  

In  a  r e c e s s   406  in   i t s   u n d e r s i d e   409a  i t   can  f i r m l y  
h o l d   a  r i s e r   t u b e . 9 .  



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

F i g u r e s   1  to  23,  in   w h i c h   t he   l i d   and  the   dome  p a r t  

b e i n g   i n t e g r a l   w i t h   e a c h   o t h e r   a r e   made  of  a  m a t e r i a l  

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

i n t o ,   and  d i s c h a r g i n g   p r o d u c t   from  a  c o n t a i n e r ,   i . e . ,   a  

m e t a l   s u c h   as  a l u m i n i u m ,   w h i l e   the   v a l v e   body  i s   m a d e  

of  an  e l a s t i c a l l y   r e s i l i e n t   m a t e r i a l ,   e . g . ,   a  s y n t h e t i c  

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

shown  in  F i g u r e s   2 4 . a n d   25,  t he   v a l v e   body  420  i s  

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

w h i l e   t h e   l i d   p i e c e   401  i s  m a d e   of  a  r e l a t i v e l y   s o f t ,  

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

H y t r e l R .  



1.  P r o c e s s   f o r   p r o d u c i n g   a  v a l v e - a n d - l i d   a s s e m b l y  

c o m p r i s i n g   a  l i d   and  a  v a l v e   b o d y ,   w h i c h   a s s e m b l y   h a s  a  

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

open   t o p   end   of   a  c o n t a i n e r ,   w h i c h   p r o c e s s   c o m p r i s e s   t h e  

s t e p s   o f  

(A)  p r o d u c i n g ,   i n   f i n i s h e d   c o n d i t i o n ,   a  l i d ,   b e i n g  

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

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

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

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

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

m a i n   l i d   p l a n e   t r a n s v e r s e   to  s a i d   c e n t r a l   a s s e m b l y   a x i s ;  

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

of  s a i d   d o m e ;  

a t   l e a s t   a  p o r t i o n   of   s a i d   dome  b e i n g   a  c o l l a r   p o r t i o n  

c o m p r i s i n g   an  a n n u l a r   r i m   or  s h o u l d e r   edge   a b o u t   s a i d  

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

v a l v e   b o d y ;  

(B)  p r o d u c i n g   s e p a r a t e l y   s a i d   v a l v e   b o d y ,   i n   f i n i s h e d  

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

( a )   a  r a d i a l l y   e x t e n d i n g   u p p e r   v a l v e   b o d y   p o r t i o n  

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

f a c i n g   l o w e r   s u r f a c e ,  

(b)   a  v a l v e   s t e m   c e n t r a l l y   and  a x i a l l y   p r o t r u d i n g   a t  

l e a s t   f r o m   a  f i r s t   one   of  s a i d   u p p e r   body  p o r t i o n   s u r f a c e s  
and  a d a p t e d   f o r   b e i n g   l o d g e d   i n   s a i d   l i d   dome  c o l l a r  

p o r t i o n ,  

a t   l e a s t   one  of   s a i d   u p p e r   v a l v e   body  p o r t i o n   a n d  
s a i d   v a l v e   s t e m   h a v i n g   an  a n n u l a r   e l a s t i c a l l y   r e s i l i e n t  
v a l v e   p o r t i o n   b e i n g   d e f o r m a b l e   t o w a r d   or  i n ,   a x i a l   d i r e c -  

t i o n ,  



(c )   a  v a l v e   h e a d   a t   an  end  of  s a i d   v a l v e   s t em  r e m o t e  

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

t r a n s v e r s e   to  s a i d   c e n t r a l   a s s e m b l y   a x i s ,   w h i c h   i s   l a r g e r  

t h a n   the   d i a m e t e r   of   s a i d   v a l v e   s t e m ;   s a i d   v a l v e   h e a d  

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

on  as  to  f a c e   t o w a r d   s a i d   l i d   dome  c o l l a r   p o r t i o n   in   t h e  

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

w i t h   s a i d   a n n u l a r   r i m   or  s h o u l d e r   e d g e ,   when  t h e   a s s e m b l y  

i s   in   c l o s e d   p o s i t i o n ,   a n d , w h e n   s a i d   a s s e m b l y   i s   in   o p e n  

p o s i t i o n ,   f o r m i n g   a  gap  t h e r e w i t h ,  

(d)   a  c a v i t y   h a v i n g   an  o p e n i n g   in   s a i d   u p p e r   s u r f a c e  

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

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

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

s a i d   v a l v e   h e a d   e x t e n d s ,  

l  ( e )   a d d i t i o n a l   a n n u l a r   s e a l i n g   means   a b o u t   s a i d   v a l v e  

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

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

p o r t i o n   in   a  s e c o n d   zone  a x i a l l y   s p a c e d   f r o m   s a i d   f i r s t  

c o n t a c t   z o n e ,  

( f )   and  d u c t   m e a n s   in   s a i d   v a l v e   s t e m ,   h a v i n g   an  e x i t  

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

o p e n i n g   in   a  r e g i o n   of  s a i d   v a l v e   s t em  e x t e n d i n g   f r o m  

s a i d   f i r s t   to   s h o r t   of  s a i d   s e c o n d   c o n t a c t   z o n e ;  

(C)  p l a c i n g   s a i d   v a l v e   body   i n t o   a  p a r t   of  s a i d   c o l l a r  

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

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

(D)  a l i g n i n g   s a i d   m a n d r e l ,   on  the   o u t e r   s i d e   of  s a i d  

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



(E)  s t r i k i n g   s a i d   m a n d r e l   w i t h   s u f f i c i e n t   f o r c e   t o  

d r i v e   t h e   same  t o g e t h e r   w i t h   s a i d   v a l v e   body  a b r u p t l y  

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

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

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

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

p o r t i o n ;   a n d  

(F)  w i t h d r a w i n g   s a i d   m a n d r e l   u p w a r d l y   o u t   of   e n g a g e -  
ment   w i t h   s a i d   v a l v e   b o d y ,   w h e r e b y   t h e   l a t t e r   c o n t r a c t s  

to  move  s a i d   f i r s t   c o n t a c t   z o n e  o f   s a i d   v a l v e   h e a d  i n t o  

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

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

2.  A  p r o c e s s   as  d e s c r i b e d   in   c l a i m   1 ,  

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

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

s a i d   i n n e r   s u r f a c e   o f °  s a i d   u p p e r   body   p o r t i o n   and  s a i d  

f i r s t   a n n u l a r   c o n t a c t   zone   b e i n g   a x i a l l y   s t r e t c h a b l e .  

3.  A  p r o c e s s   as  d e s c r i b e d   in   c l a i m   1 ,  

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

h a v i n g   a  f o o t   zone   i n   w h i c h   s a i d   d o m e - m e r g e s   w i t h   a  

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

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

c e n t r a l   a s s e m b l y   a x i s ;  



w h e r e i n ,   i n   s t e p   B,  s a i d   u p p e r   body   p o r t i o n   i s  

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

t he   s a i d   c r i m p e d   f o o t   zone  of  s a i d   dome  f o o t   p a r t ;   a n d  

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

an  a n n u l a r   s k i r t   a d a p t e d   f o r   a b u t t i n g   a g a i n s t   t he   o u t e r  

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

f e r e n c e   of  s a i d   a n n u l a r   b e a d   of  s a i d   dome  f o o t   z o n e ,  

w h e r e i n ,   in   s t e p  E  ,   t h e   p e r i p h e r a l   r e g i o n   of  s a i d  

u p p e r   body   p o r t i o n   i s   c a u s e d   to  s n a p   i n t o   p o s i t i o n   i n  

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

and  an  a d j a c e n t   p o r t i o n   of  t h e   dome  s i d e w a l l .  

4.  A  p r o c e s s   as  d e s c r i b e d   in   one  of  c l a i m s   1  to  3 ,  

w h e r e i n ,   i n   s t e p   C,  s a i d   m a n d r e l   p r o t r u d e s   i n t o   s a i d  

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

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

b o t t o m .  

5.  A  p r o c e s s   as  d e s c r i b e d   i n   c l a i m  3 ,   w h e r e i n   t h e  

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

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

w i t h ,   or  s l i g h t l y   l a r g e r   t h a n ,   an  u n d e r l y i n g   r a d i a l l y  

e x t e n d i n g   r i m   p o r t i o n   of   t h e   l i d   d o m e .  

6.  A  p r o c e s s   as  d e s c r i b e d   in   c l a i m   4,  w h e r e i n   t h e  

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

6  t o  9  k i l o p o n d   a p p l i e d   t o . t h e   f r o n t a l   f a c e   of  s a i d   p i s t o n  

t u r n e d   away  f r o m   s a i d   m a n d r e l ,  w h e n   the   l a t t e r   has   a   s u r -  

f a c e   a r e a   of  a b o u t  3   c m  .  



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

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

15  to   25  k i l o p o n d s .  

8.  A  p r o c e s s   as  d e s c r i b e d   in   c l a i m   6,  w h e r e i n   t h e  

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

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

v a l v e   h e a d   t h e r e t h r o u g h   r a n g e s   from  0 ,5   to  5  m i l l i m e t e r s .  

9.  A  p r o c e s s   as  d e f i n e d   in  one  of  c l a i m s   1  to  8 

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

f r o m   a  m e t a l   of  t h e   a l u m i n i u m   t y p e .  

10 .   A  p r o c e s s   as  d e f i n e d   in   c l a i m   9,  in   s t e p   B  o f  

w h i c h   s a i d   v a l v e   body  i s   p r o d u c e d   f rom  an  e l a s t o m e r i c  

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

s i m i l a r   to  t h o s e   of  H y t r e l ( R ) .  

11 .   S e l f - c l o s i n g   v a l v e - a n d - l i d   a s s e m b l y   a d a p t e d   f o r  

c l o s i n g   t h e   t o p   end  o p e n i n g   of  t h e   i n t e r i o r   (2)  of  a  
c o n t a i n e r   (1)  f i l l a b l e   w i t h   p r e s s u r i z e d   p r o d u c t ,   a n d  

h a v i n g   a  c e n t r a l   a s s e m b l y   a x i s   (CA),  c o m p r i s i n g  

a  l i d   (10)   t he   p e r i p h e r y   of  w h i c h   i s   a d a p t e d   f o r   b e -  

i n g   s e a l i n g l y   c o n n e c t e d   or  i n t e g r a l   w i t h   a  top   r im  (4)  o f  

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

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

c e n t r a l . a s s e m b l y   a x i s ,  

s a i d  l i d   h a v i n g   a  c e n t r a l   dome  p a r t   (12)  and  a  c e n t r a l  

o p e n i n g   (11)   in   t h e   m i d d l e   of  s a i d   dome  p a r t ,  

s a i d   dome  p a r t   (12)   h a v i n g   a  h o l l o w   i n t e r i o r   (16)   e x -  

t e n d i n g   b e t w e e n   t h e   open  b a s e   end  (12a )   of  s a i d   dome  p a r t  
(12)   and   s a i d   c e n t r a l   dome  o p e n i n g   (11)   and  c o m p r i s i n g   a  



top   p o r t i o n   ( 1 4 ) ,   a  c i r c u m f e r e n t i a l   s i d e w a l l   (15)   w h i c h  

has  a  f o o t   zone   ( 1 5 a )   m e r g i n g   w i t h   t h e   r e m a i n d e r s   o f  

s a i d  l i d   ( 1 0 ) ,   a n d  

a  c o l l a r   p o r t i o n   (17)  p r o t r u d i n g   f rom  s a i d   d o m e  

top   p o r t i o n   (14)   and  e x t e n d i n g   s u b s t a n t i a l l y   a x i a l l y  

r e l a t i v e   to  s a i d   c e n t r a l   a s s e m b l y   a x i s   (CA)  and  e n d i n g  

in  an  a n n u l a r   r im  (18)   a b o u t   s a i d   c e n t r a l   dome  p a r t  

o p e n i n g   ( 1 1 ) ;  

s a i d   dome  p a r t   (12)   h a v i n g   an  i n n e r   a n n u l a r   w a l l  

s u r f a c e   ( 1 6 a )   of  s a i d   top   p o r t i o n   ( 1 4 ) ,   s i d e w a l l   a n d  

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

( 1 6 ) ;  

a  v a l v e   body  (20)   h a v i n g   a  p e r i p h e r a l   d i s c   p o r t i o n  

( 2 1 ) ,   s a i d   v a l v e   body  (20)   h a v i n g   an  o u t e r   s u r f a c e  

( 2 0 a )   a d a p t e d   f o r   f a c i n g   away  from  s a i d   h o l l o w   dome 

p a r t   i n t e r i o r   (16)   and  an  o p p o s i t e   i n n e r   s u r f a c e   ( 2 0 b )  

f a c i n g   t o w a r d   s a i d   h o l l o w   dome  p a r t   i n t e r i o r   ( 1 6 ) ;  

s a i d   v a l v e   body  (20)  c o m p r i s i n g  

(a)  a  v a l v e   h e a d   (23)   b e a r i n g   an  a n n u l a r   c o n t a c t  

zone  (26)   b e i n g   d i s p o s e d   c o a x i a l l y   a b o u t   s a i d   c e n t r a l  

a s s e m b l y   a x i s   (CA),  and  b e i n g ,   in  c l o s e d   s t a t e ,   i n  

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

zone  (22)   of  s a i d  i n n e r   w a l l   s u r f a c e   ( 1 6 a )   of  s a i d  

dome  p a r t   ( 1 2 ) ;   a n d  

(b)  a  c a v i t y   (30)   open  in  s a i d   v a l v e   d i s c   p o r t i o n  

(21)  and  e x t e n d i n g   i n w a r d l y   t o w a r d   s a i d   v a l v e   h e a d  

( 2 3 ) ,   a n d  

(c)  a t   l e a s t . o n e   d u c t   (35)  e x t e n d i n g   t h r o u g h   s a i d  

v a l v e   body  (20)  and  h a v i n g   a  f i r s t   o r i f i c e   ( 35a )   in   s a i d  

c a v i t y   t h e r e o f   a n d  a   s e c o n d   o r i f i c e   (35b)   in  s a i d   i n n e r  



v a l v e   body   s u r f a c e   (20b)   and  o p e n i n g   o u t   of  t h e   l a t t e r  

s u r f a c e   b e t w e e n   s a i d   a n n u l a r   c o n t a c t   zone   (26)   of  s a i d  

v a l v e   h e a d  ( 2 3 )   and  s a i d   v a l v e   d i s c   p o r t i o n   ( 2 1 ) ;   a n d  

one  of  s a i d   l i d   and  s a i d   v a l v e   body   b e i n g   r i g i d   u n d e r  

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

p r o d u c t   f r o m . s a i d   c o n t a i n e r   ( 1 ) ,   w h i l e   t h e   o t h e r   o n e  

of   s a i d   l i d   and  s a i d   v a l v e   body  i s   e l a s t i c a l l y   r e s i l i e n t  

u n d e r   t h e   a f o r e s a i d   c o n d i t i o n s ;   a n d  

f i n g e r - e n g a g e a b l e   a c t u a t i n g   means   (40)   f o r   d e f o r m i n g  

s a i d   v a l v e   body  (20)   in  a  m a n n e r   s u c h   t h a t   a t   l e a s t   t h e  

p a r t   of  s a i d   v a l v e   h e a d   (23)   b e a r i n g   s a i d   a n n u l a r   c o n t a c t  

zone  (26)   i s   moved  o u t   of  e n g a g e m e n t   w i t h   s a i d   a n n u l a r  

c o n t a c t   zone   (22)   of  s a i d   i n n e r   w a l l   s u r f a c e   ( 1 6 a )   o f  

s a i d   dome  p a r t   ( 1 2 ) ,   t h e r e b y   o p e n i n g   a  f r e e   p a s s a g e  

t h r o u g h   a t   l e a s t   one  d u c t   (35)   f rom  t h e   s p a c e   ( 1 9 )  

a d j a c e n t   s a i d   v a l v e   h e a d   (23)   a b o u t   s a i d   a n n u l a r   c o n t a c t  

zone   (26)   to  s a i d   c a v i t y   ( 3 0 ) ;   c h a r a c t e r i z e d   b y  

one  of  s a i d   a n n u l a r   c o n t a c t   z o n e s   (19  and   26)  o f  

s a i d   i n n e r   d o m e  p a r t   w a l l   s u r f a c e   ( 1 6 a )   and  of   s a i d  

v a l v e   h e a d   (23)   b e i n g   l o c a t e d   in   a  c o n i c a l l y   t a p e r e d  

s u r f a c e   ( 2 5 , 7 9 , 8 9 )   on  one  of  s a i d   two  l a s t - m e n t i o n e d  

p a r t s   ( 1 2 , 2 3 )   w i t h t h e   c e n t r a l   a s s e m b l y   a x i s   (CA)  a s  

cone   a x i s ,   and  t he   o t h e r   a n n u l a r   c o n t a c t   zone  i s   a  

s u b s t a n t i a l l y   c i r c u l a r  e d g e   ( 1 9 , 2 6 )   on  t h e   o t h e r   o n e  

of   t h e   two  l a s t - m e n t i o n e d   p a r t s   ( 1 2 , 2 3 ) ,   o p p o s i t e   s a i d  

c o n i c a l l y   t a p e r e d   s u r f a c e   ( 2 5 , 7 9 ) .  

12.   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   i n   c l a i m  

11,  w h e r e i n   s a i d   c i r c u l a r   edge   (19)   i s   on  a  s h o u l d e r  

( 1 4 a )  l o c a t e d   in  t he   i n n e r   a n n u l a r   s u r f a c e   w a l l   ( 1 6 a )  

a t   t h e   j u n c t i o n   b e t w e e n   s a i d   c o l l a r   p o r t i o n   (17)   a n d  

s a i d   dome  p a r t   t op   w a l l   ( 1 4 ) .   ( F i g u r e s   1  and  4 ) .  



13.   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m   1 2 ,  

w h e r e i n  

s a i d   v a l v e   h e a d   ( 2 3 )   c o m p r i s e s   an  end  p o r t i o n   ( 2 7 )  

of   a  d i a m e t e r   l a r g e r   t h a n   t he   d i a m e t e r   of  s a i d   c i r c u l a r  

edge   ( 1 9 ) ,   and  a  r e d u c e d   d i a m e t e r  s t e m   p o r t i o n   (24 )   c o n -  

n e c t i n g   s a i d   h e a d   end  p o r t i o n   ( 2 7 )   w i t h   s a i d   p e r i p h e r a l  

d i s c   p o r t i o n   (21 )   of  s a i d   v a l v e   h e a d   ( 2 3 ) ,   a  s u r f a c e   p a r t  

( 2 5 )   of   s a i d   v a l v e   h e a d   (23)   e x t e n d i n g   b e t w e e n   t h e   p e r i -  

p h e r y   of  s a i d   h e a d   end  p o r t i o n   (27 )   and  b e i n g   j o i n e d   t o  

s a i d   s t e m   p o r t i o n   (24)   c o n s t i t u t i n g   s a i d   c o n i c a l l y   t a p e r e d  

s u r f a c e   ( 2 5 )   w h i c h   c o n t a i n s   t he   a n n u l a r   c o n t a c t   zone  ( 2 6 a ) .  

( F i g .   1 ) . .  

14.  V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m ' 1 3  

w h e r e i n   a  s i d e w a l l   ( 1 7 a )   of  s a i d   c o l l a r   p o r t i o n   ( 1 7 ) ,   a d -  

j a c e n t   s a i d   a n n u l a r   r im   (18)   t h e r e o f ,   c o m p r i s e s   an  o u t -  

w a r d l y   f l a r e d   a n c h o r i n g   p a r t   ( 1 8 a ) ,   s a i d   c o l l a r   s i d e w a l l  

( 1 7 a )   b e i n g   of  an  a x i a l   l e n g t h   g r e a t e r   t h a n   t h e   d i s t a n c e  

b e t w e e n   s a i d   p e r i p h e r a l   d i s c   p o r t i o n   ( 2 1 )   of  s a i d   v a l v e  

b o d y   ( 2 0 )   and  s a i d   a n n u l a r   c o n t a c t   zone  ( 2 6 )   on  s a i d   c o n i -  

c a l l y   t a p e r e d   v a l v e   h e a d   s u r f a c e   ( 2 5 ) ,   when  s a i d   v a l v e  

b o d y . ( 2 0 )   i s   in   u n a s s e m b l e d   s t a t e ,   w h i l e   s a i d   v a l v e   b o d y  
i s   s t r e t c h e d   b e t w e e n   s a i d   p e r i p h e r a l   d i s c   p o r t i o n   ( 2 1 )  

t h e r e o f   and  s a i d   a n n u l a r   c o n t a c t   zone  ( 2 6 )   when  s a i d   v a l v e  

b o d y   i s   a s s e m b l e d   in   s a i d   l i d   dome  p a r t   ( 1 2 )   w i t h   s a i d  

p e r i p h e r a l   d i s c   p o r t i o n   (21)   b e i n g   u r g e d   i n t o   s e a l i n g  
c o n t a c t   w i t h   t he   i n n e r   a n n u l a r   w a l l   s u r f a c e   ( 1 6 a )   of  s a i d  
dome  p a r t   h o l l o w   i n t e r i o r   (16)   in   t he   r e g i o n   of   s a i d   o u t -  

w a r d l y   f l a r e d   a n c h o r i n g   p a r t   ( 1 8 a )   of  s a i d   c o l l a r   p o r t i o n  
( 1 7 ) .  



1 5 .   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m   1 1 ,  

w h e r e i n   s a i d   dome  p a r t   ( 4 2 )   c o m p r i s e s ,   a t   t he   j u n c t i o n   o f  

t h e   t o p   p o r t i o n   ( 4 4 )   of  t h e   l a t t e r   w i t h   s a i d   c o l l a r   p o r t i o n  

( 4 7 ) ,   an  a n n u l a r   i n d e n t a t i o n   (34 )   of  r e d u o e d   d i a m e t e r . a n d  

of  c o n c a v e l y   c u r v e d   a x i a l   s e c t i o n   of  t h e   w a l l   t h e r e o f ,  

s a i d   i n d e n t a t i o n   h a v i n g   an  o u t w a r d l y   f a c i n g   ( 3 4 a )   a n d  

an  i n w a r d l y   f a c i n g   c u r v e d   f l a n k   ( 3 4 b )   as  p a r t   of  s a i d   i n -  

n e r   dome  p a r t   w a l l   s u r f a c e   ( 4 6 a ) ,  

s a i d   c i r c u l a r   edge   (  1 9 )  b e i n g   l o c a t e d   on  one  of  s a i d  

c u r v e d   f l a n k s   ( 3 4 a , 3 4 b ) .   ( F i g . 4 ) .  

1 6 .   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m  1 5 ,  

w h e r e i n   s a i d   v a l v e - h e a d   ( 2 3 )   c o m p r i s e s   an  end  p o r t i o n   ( 2 7 )  

of  a  d i a m e t e r   ( d 2 7 )   l a r g e r  t h a n  t h e   d i a m e t e r   ( d 1 9 )   of  s a i d  

c i r c u l a r   edge   (  1 9 ) ,   and  a  r e d u c e d   d i a m e t e r   s t em  p o r t i o n  

(24 )   c o n n e c t i n g   s a i d   h e a d   end  p o r t i o n   (27)   w i t h   s a i d ; p e r i -  

p h e r a l   d i s c   p o r t i o n   ( 2 1 )   of  s a i d  v a l v e  h e a d   ( 2 3 ) ,   a  s u r f a c e  

p a r t   ( 2 5 )   of  s a i d   v a l v e   h e a d   ( 2 3 )   e x t e n d i n g   b e t w e e n   t h e  

p e r i p h e r y   ( 2 7 a )   of  s a i d   h e a d   end  p o r t i o n   (27)   and  t h e  

j u n c t i o n   ( 3 6 )   of   t h e   l a t t e r   w i t h   s a i d   s t em  p o r t i o n .  ( 2 4 )  

c o n t a i n i n g   s a i d   a n n u l a r   c o n t a c t   zone  ( 2 6 ) ;   t he   l a t t e r   s u r -  

f a c e   ( 2 6 )   b e i n g   in   s e a l i n g   c o n t a c t   w i t h   a  c i r c u l a r   e d g e  

(  1 9 )   on  t h a t   c u r v e d   s l o p e   ( 3 4 b )   of  s a i d   i n d e n t a t i o n   ( 3 4 )  

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

( 1 ) .   ( F i g .   4 ) .  

1 7 .   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m  1 6 ,  

w h e r e i n   s a i d   dome  p a r t   ( 4 2 )  p r o t r u d e s   f rom  s a i d  

l i d   ( 1 0 )   on  t h e   s i d e   of   t h e   l a t t e r   d e s t i n e d   to  be  t u r n e d  

away  f r o m   s a i d   c o n t a i n e r   ( 1 ) .   ( F i g .   4 ) .  



18 .   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m   1 6 ,  

w h e r e i n   s a i d   dome  p a r t   ( 4 2 )   p r o t r u d e s   f r o m   s a i d  

l i d   ( 1 0 )   on  t he   s i d e   of  t h e   l a t t e r   d e s t i n e d   to  be  t u r n e d  

t o w a r d   the   i n t e r i o r   of  t he   s a i d   c o n t a i n e r   ( 1 )  

s a i d   a n n u l a r   c o l l a r   p o r t i o n   r i m   ( 4 8 )   b e i n g   a d a p t e d  

f o r  s e a l i n g l y   e n g a g i n g   t he   u p p e r   end  of   r i s e r   t u b e   ( 9 ) .  

( F i g .   8 ) .  

19. .   V a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m  1 1 ,  

w h e r e i n   s a i d   i n n e r   a n n u l a r   dome  p a r t   w a l l   s u r f a c e   ( 5 6 a ,  

76a )   has   in   t h e   p a r t   t h e r e o f   p e r t a i n i n g   t o  s a i d  d o m e   p a r t  

s i d e w a l l   ( 5 5 , 6 5 , ' 7 5 )   a t   l e a s t   one  zone   ( 5 9 , 7 9 )   t h e r e o f   o f  

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

p e r i p h e r y   ( 5 9 a , 6 9 a , 7 9 a )   and  a  w i d e r   a n n u l a r . b a s e   p e r i -  

p h e r y   ( 5 9 b , 7 9 b ) ;   and  s a i d   v a l v e   h e a d   ( 5 3 , 6 3 , 7 3 )   of  s a i d  

v a l v e   body   ( 5 0 , 6 0 , 7 0 )   has   an  e n l a r g e d   end  p o r t i o n   ( 5 8 , 6 8 ,  

78)  w i t h   a  r o u n d e d   p e r i p h e r a l   zone   ( 5 8 a , 6 8 a , 7 8 a )   t he   d i a -  

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

v a l v e   d i s c   p o r t i o n   ( 5 1 , 6 1 , 7 1 ) ,   s a i d   v a l v e   body  ( 5 0 , 6 0 , 7 0 )  

c o m p r i s i n g   a  r e d u c e d   d i a m e t e r   n e c k   p o r t i o n   ( 5 4 , 6 4 , 7 4 )  

c o n n e c t i n g   s a i d   v a l v e   h e a d   end  p o r t i o n   ( 5 8 , 6 8 , 7 8 )   w i t h  

s a i d   v a l v e   d i s c   p o r t i o n   ( 5 1 , 6 1 , 7 1 ) ,   a  c a v i t y   ( 3 0 , 3 1 )   i n  

t h e   f a c e   of  s a i d   v a l v e   d i s c   p o r t i o n   ( 5 1 , 6 1 , 7 1 )   t u r n e d  

away  f rom  s a i d   v a l v e   h e a d   ( 5 3 , 6 3 , 7 3 )   and  e x t e n d i n g   i n t o  

s a i d   n e c k   p o r t i o n   ( 5 4 , 6 4 , 7 4 )   and  a  d u c t   e x t e n d i n g   f r o m  

s a i d   c a v i t y   ( 3 0 , 3 1 )   to  t he   o u t e r   s u r f a c e   of  s a i d   n e c k  

p o r t i o n   ( 5 4 , 6 4 , 7 4 )   i n t e r m e d i a t e   s a i d   v a l v e   d i s c   p o r t i o n  

( 5 1 , 6 1 , 7 1 )   and  s a i d   v a l v e   h e a d   end  p o r t i o n   ( 5 8 , 6 8 , 7 8 ) ,  
s a i d   v a l v e   d i s c   p o r t i o n   ( 5 1 , 6 1 , 7 1 )   b e i n g   in   p e r m a n e n t  

s e a l i n g   e n g a g e m e n t   w i t h   s a i d   dome  p a r t   s i d e w a l l   ( 5 5 , 6 5 ,  
75)  in   s a i d   zone  ( 5 9 , 6 9 , 7 9 )   of  f r u s t o c o n i c a l   c o n f i g u r a t i o n  
t o w a r d . t h e   n a r r o w e r   a n n u l a r   end  p e r i p h e r y   ( 5 9 a , 6 9 a , 7 9 a )  

of  t h e   l a t t e r ,   and ,   when  s a i d   v a l v e . b o d y   ( 5 0 , 6 0 , 7 0 )   i s  

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

p h e r a l   head   zone  ( 5 8 a , 6 8 a , 7 8 a )   i s   in   s e a l i n g   e n g a g e m e n t  

w i t h   s a i d   f r u s t o c o n i c a l   dome  p a r t   s i d e w a l l   zone  ( 5 9 , 6 9 ,  

7 9 ) .   ( F i g u r e s   9 ,  1 0  a n d   1 1 ) .  



20.  A  v a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   i n   C l a i m   1 9 ,  

w h e r e i n   s a i d   dome  p a r t   ( 5 2 )   p r o t r u d e s   f r o m   s a i d  

l i d   ( 1 0 )   on  t h e   s i d e   t h e r e o f   f a c i n g   t o w a r d   t he   i n t e r i o r  

(2)   of  a  c o n t a i n e r   ( 1 ) ,  

t h e   n a r r o w   a n n u l a r   end  p e r i p h e r y   ( 5 9 a )   of  s a i d   f r u s t o -  

c o n i c a l   z o n e  ( 7 9 )   i s   n e a r e r   and  t he   w i d e r   b a s e   p e r i p h e r y  

( 5 9 b )   t h e r e o f   i s   f a r t h e r   f r o m   s a i d   ma in   l i d   p l a n e   (LP)  a n d  

t h e   i n t e r m e d i a t e   p o r t i o n   ( 5 5 a )   of  s a i d   dome  p a r t   s i d e -  

w a l l   ( 5 5 )   i n t e r m e d i a t e   s a i d   n a r r o w   a n n u l a r   end  p e r i p h e r y  

( 5 9 a )   and  s a i d   f l a t   l i d   p a r t   ( 13 )   i s   a l s o   of   f r u s t o c o n i c a l  

c o n f i g u r a t i o n   h a v i n g   a  w i d e r   b a s e   p e r i p h e r y   ( 5 6 a )   w h i c h   i s  

a t   s a i d   f o o t   zone   ( 5 2 a )   of  s a i d   dome  p a r t   ( 5 2 ) ,  

s a i d   c o l l a r   p o r t i o n   ( 5 7 )   p r o t r u d i n g   f r o m   s a i d   dome  

p a r t   t o p   p o r t i o n   ( 5 6 )   d o w n w a r d l y   t o w a r d   s a i d   c o n t a i n e r  

i n t e r i o r   (2)   and  b e i n g   a d a p t e d   f o r   h a v i n g   a  r i s e r   t u b e   ( 9 )  

a t t a c h e d   t h e r e t o .   ( F i g .  9   ) .  

21 .  A  v a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in   C l a i m   19, 

w h e r e i n   s a i d   dome  p a r t   ( 72 )   p r o t r u d e s   f r o m   s a i d  

l i d   ( 1 0 )   on  t h e   s i d e   t h e r e o f   t u r n e d   away  f r o m   t h e   i n t e r i o r  

(2)   of   a  c o n t a i n e r   ( 1 ) ,   t h e   n a r r o w   a n n u l a r   p e r i p h e r y   ( 7 9 a )  

of  s a i d   f r u s t o c o n i c a l   zone   ( 7 9 )   b e i n g   a t   t h e   u p p e r   end  o f  

s a i d   s i d e w a l l   ( 7 5 )   w h e r e   t h e   l a t t e r   m e r g e s   w i t h   s a i d   d o m e  

p a r t   t o p   p o r t i o n   ( 7 6 )   and  t h e   w i d e r   b a s e   p e r i p h e r y   ( 7 9 b )  

b e i n g   a t   s a i d   f o o t   zone   ( 7 5 a )   of  s a i d   dome  p a r t   ( 7 2 ) ,  

s a i d   c o l l a r   p o r t i o n   ( 7 7 )   of  s a i d   dome  p a r t   ( 72 )   p r o -  
t r u d i n g   f r o m   s a i d   t o p   p o r t i o n   (76 )   away  f r o m   s a i d   m a i n   l i d  

p l a n e   ( L P ) ;  

s a i d   v a l v e   d i s c   p o r t i o n   (61 )   h a v i n g   an  e x t e r n a l   a n n u -  
l a r   f l a n g e   ( 6 6 )   e n g a g i n g   t h e   a n n u l a r   r i m   ( 7 7 a )   of  s a i d  
c o l l a r   p o r t i o n   ( 7 7 )   and  a n c h o r i n g   s a i d   v a l v e   b o d y   (60)   i n  
s a i d   c o l l a r   p o r t i o n   ( 7 7 )   and  dome  top   p o r t i o n   ( 7 6 ) .  



22.  A  v a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in  C l a i m  

21,  w h e r e i n   s a i d   a c t u a t i n g   means  (80)  c o m p r i s e   a  l a t e r a l l y  

t i l t a b l e   t u b e   p a r t   (81)   i n t e g r a l   w i t h   s a i d   v a l v e   d i s c  

p o r t i o n   (71)   and  e x t e n d i n g   c o a x i a l l y   w i t h   s a i d   c e n t r a l  

a s s e m b l y   a x i s   (CA)  f rom  a b o v e   s a i d   a n n u l a r   f l a n g e   ( 6 6 )  

away  f rom  s a i d   v a l v e   d i s c   p o r t i o n   ( 7 1 ) ,   s a i d   t u b e   p a r t   ( 6 1 )  

h a v i n g   a  top   end  ( 8 1 a )   in  w h i c h   s a i d   c a v i t y   (31)  o p e n s ,  
s a i d   c a v i t y   (31)   e x t e n d i n g   a x i a l l y   t h r o u g h   s a i d   t u b e  

p a r t   (81)  and  t h r o u g h   s a i d   v a l v e   body  (70)   i n t o   s a i d   n e c k  

p o r t i o n   (74)   t h e r e o f ,   s a i d   v a l v e   body  (70)   h a v i n g   a  d u c t  

(35)   l e a d i n g   f rom  s a i d   c a v i t y   (31)   to  o u t s i d e   s a i d   n e c k  

p o r t i o n   ( 7 4 ) .  

23.  A  v a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in  Cla im  2 2 ,  

w h e r e i n   s a i d   v a l v e   body  (70)   c o m p r i s e s   s t i f f e n i n g   r i b s   ( 8 2 )  

e x t e n d i n g   a x i a l l y   on  t h e   i n t e r n a l   s i d e w a l l   ( 3 1 a )   of  s a i d  

c a v i t y   (31)   as  f a r   as  s a i d   neck   p o r t i o n   ( 7 4 ) .  

24.  A  v a l v e - a n d - l i d   a s s e m b l y   as  d e s c r i b e d   in  Cla im  1 1 ,  

w h e r e i n   s a i d   l i d   (10)   m e r g e s   w i t h   or  i s   r e p l a c e d   by  t h e  

s i d e w a l l   of  a  c o n t a i n e r   (1)  b e i n g   i n t e g r a l   w i t h   s a i d   dome  

p a r t   ( 1 2 ) .  



25 .   A  s e l f - c l o s i n g   v a l v e - a n d - l i d   a s s e m b l y   a d a p t e d   .  

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

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

c o m p r i s i n g   a  l i d   h a v i n g   a  dome  p a r t   and  a  c o l l a r   p o r t i o n  

as  an  e x t e n s i o n   of   t h e   l a t t e r ,   as  w e l l   as  a  v a l v e   b o d y  

m o u n t e d   in   t h e   h o l l o w   i n t e r i o r   of   t h e   dome  p a r t   and  b e i n g   ' 

of   e l a s t i c a l l y   f l e x i b l e   m a t e r i a l ,   s a i d   v a l v e   body   h a v i n g  

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

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

a n n u l a r   i n d e n t a t i o n   or   of   an  i n n e r   a n n u l a r   s h o u l d e r   of  t h e  

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

c h a r a c t e r i z e d   i n   t h a t   one  of  t h e   a n n u l a r   c o n t a c t  

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

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

on  one  of  t h e   two  l a s t - m e n t i o n e d   p a r t s   w i t h   t h e   c e n t r a l  

a s s e m b l y   a x i s   as  cone   a x i s ,   and  t h e   o t h e r   a n n u l a r   c o n t a c t  

zone   i s   a  s u b s t a n t i a l l y   c i r c u l a r   edge   on  t h e   o t h e r   one  o f  

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

t a p e r e d   s u r f a c e .  
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