
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  1 5 4   0 5 0  

A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84201799.8  ©  Int.  CI.4:  B  67  C  3 / 0 8  

©  Date  of  filing:  04.12.84 

©  Priority:  26.01.84  US  574184  ©  Applicant:  Crown  Cork  &  Seal  Company,  Inc. 
9300  Ashton  Road  P.O.  Box  6208 
Philadelphia,  Pa.  19131  (US) 

©  Date  of  publication  of  application: 
11.09.85  Bulletin  85/37  ©  Inventor:  Yun,ChungJ. 

3707  Klausmier  Road 
©  Designated  Contracting  States:  Baltimore  Maryland(US) 

BE  DE  FR  GB  IT 
©  Representative:  Urbanus,  Henricus  Maria,  Ir.  et  al, 

c/o  Vereenlgde  Octrooibureaux  Nieuwe  Parklaan  107 
NL-2587  BP  's-Gravenhage(NL) 

©  Improved  filling  valve  for  counterpressure  filling  of  cans. 
1   An  improved  counterpressure filling  valve for filling  cans 
is  disclosed  which  features  formation  of  a  seal  between  the 
valve  and  of  the  cylindrical  inner  neck  portion  of  the  can.  The 
relative  location  of  the  0-ring  forming  the  seal  and  the  ball 
check  valve  terminating  flow  of  product  into  the  can  is  such 
that  relative  motion  of  the  can  with  respect  to  the  valve  after 
filling  without  breaking  of  the  seal  is  possible,  whereby  the 
volume  of  gas  in  the  head  space  volume  of  the  can  is 
increased  sufficiently  that  no  additional  snift  valve  is  re- 
quired. 





F i e l d   of  the  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  improved  v a l v e s   for  use  i n  

c o n n e c t i o n   with  f i l l i n g  o f   cans  with  c a r b o n a t e d   b e v e r a g e s   o r  

the  l i k e .   More  p a r t i c u l a r l y ,   the   i n v e n t i o n   r e l a t e s   to  a  

f i l l i n g   va lve   for   use  in  f i l l i n g   of  cans  wi th   c a r b o n a t e d  

b e v e r a g e s   in  which  the  s ea l   be tween   the  valve  and  the  c a n ,  

which  is  e s s e n t i a l   for  f i l l i n g ,   is  made  around  the  i n n e r  

p e r i p h e r y   of  the  open  end  of  the  can  r a t h e r   than  d i r e c t l y   on 

i t s   end,  so  t h a t   e n d l o a d i n g   of  the  can  and  the  t e n d e n c y   t o w a r d s  

c o n s e q u e n t   d e s t r u c t i o n   of  the  can  is  m i n i m i z e d .  

Background  of  the  I n v e n t i o n  

Con t inued   economic  p r e s s u r e   in  the  m a r k e t p l a c e   f o r  

cans  for  the  c o n t a i n m e n t   of  c a r b o n a t e d   b e v e r a g e s   and  the  l i k e  

has  led  to  l i g h t e r   and  l i g h t e r   we igh t   c o n s t r u c t i o n   of  b e v e r a g e  

cans .   In  p a r t i c u l a r ,   the  s ide   wa l l s   of  the  cans  now  b e i n g  

m a n u f a c t u r e d   are  t h i n n e r   than  ever  and  are  c o n s e q u e n t l y   l e s s  

d u r a b l e .   D i f f i c u l t y   is  p a r t i c u l a r l y   e n c o u n t e r e d   in  c o u n t e r -  

p r e s s u r e   f i l l i n g   of  cans,   a c c o r d i n g   to  which  the  can  is  f i r s t  

f i l l e d   with  p r e s s u r i z e d   gas,   and  then   with  the  c a r b o n a t e d  

l i q u i d ,   so  t h a t   the  c a r b o n a t i o n   of  the  l i q u i d   does  not  e s c a p e  

upon  f i l l i n g .   This  r e q u i r e s   t h a t   the  can  be  s e a l e d   to  t h e  

c o u n t e r p r e s s u r e   f i l l i n g   v a l v e .   This  is  t y p i c a l l y   done  b y  

s imply   p r e s s i n g   the  open  end  of  the  can  i n to   engagement   with  a 

c i r c u l a r   r e s i l i e n t   s e a l i n g   member.  However,  the  e n d l o a d i n g  

r e q u i r e d   to  e f f e c t   a  good  s ea l   of  the  c o u n t e r p r e s s u r e   g a s ,  

which  is  u s u a l l y   at  about  40  p s i ,   is  s u b s t a n t i a l ,   on  the  o r d e r  

of  a  hundred   pounds .   A c c o r d i n g l y ,   some  p e r c e n t a g e   of  the  c a n s  



is  o r d i n a r i l y   c r u s h e d .   With  the  t r e n d   towards   l i g h t e r   and 

l i g h t e r   can  c o n s t r u c t i o n ,   t h i s   p e r c e n t a g e   can  be  expec t ed   t o  

i n c r e a s e .   The  s u b s t a n t i a l   e n d l o a d i n g   a l so   l eads   to  f laws  i n  

the  can  f l a n g e ,   which  can  p r e v e n t   a  l e a k p r o o f   sea l   of  the  c a n  

when  the  can  end  is  s u b s e q u e n t l y   a d d e d .  

A  need  t h e r e f o r e   e x i s t s   in  the  a r t   for  a  c o u n t e r -  

p r e s s u r e   f i l l i n g   va lve   which  w i l l   p r o v i d e   a  good  sea l   a g a i n s t  

the  e s c a p e   of  the  c o u n t e r p r e s s u r e   gas  and  the  c a r b o n a t e d  

l i q u i d ,   in  which  s i g n i f i c a n t   e n d l o a d i n g   of  the  can  is  n o t  

r e q u i r e d   to  make  the  s e a l .  

As  is  wel l   u n d e r s t o o d   in  the  a r t ,   a f t e r   f i l l i n g   of  a  

can  wi th   a  c a r b o n a t e d   l i q u i d ,   the  head  space  at  the  top  of  t h e  

can,  i . e . ,   t h a t   p o r t i o n   of  the  can  which  is  not  f i l l e d   w i t h  

l i q u i d ,   is  f i l l e d  w i t h   compres sed   gas .   This  must  be  ven ted   t o  

a t m o s p h e r e   in  a  s o - c a l l e d   " s n i f t "   o p e r a t i o n   p r i o r   to  removal   o f  

the  can  from  the  va lve   if  e x c e s s i v e   foaming  and  l o s s   of  p r o d u c t  

is  to  be  a v o i d e d .   In  the  va lve   shown  in  copend ing   a p p l i c a t i o n  

S e r i a l   No.  325 ,289 ,   t h i s   p rob lem  is  so lved   by  r e l a t i v e   movement  

of  the  can  wi th   r e s p e c t   to  the  va lve   p r i o r   to  c e s s a t i o n   of  t h e  

s ea l   t h e r e b e t w e e n ,   such  t h a t   the  head  space  is  i n c r e a s e d  

s u f f i c i e n t l y   t h a t   no  s n i f t   va lve   or  the   l i k e   is  r e q u i r e d .  

I t   is  an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r e s e r v e  

t h i s   f e a t u r e   of  the  i n v e n t i o n   shown  in  the  c o p e n d i n g  

a p p l i c a t i o n ,   whi le   forming  the  s e a l   be tween   the  valve  and  t h e  

can  w i t h o u t   exces s   e n d l o a d i n g ,   a g a i n   so  t h a t   the  number  of  c a n s  

d e s t r o y e d   in  the  c ann ing   o p e r a t i o n   is  r e d u c e d .  

O b j e c t s   of  the  I n v e n t i o n  

A c c o r d i n g l y ,   i t   is  an  o b j e c t   of  the  i n v e n t i o n   t o  

p r o v i d e   an  improved  va lve   for  the  f i l l i n g   of  cans  w i t h  



c a r b o n a t e d   b e v e r a g e s   in  which  the  f r e q u e n c y   of  damage  o r  

d e s t r u c t i o n   of  the  cans  is  r e d u c e d .  

It  is  a  f u r t h e r   o b j e c t   of  the  i n v e n t i o n   to  p r o v i d e   an  

improved  valve  for  the  f i l l i n g   of  cans  with  c a r b o n a t e d   l i q u i d s  

in  which  a  sea l   is  e f f e c t e d   be tween   the  va lve   and  the  i n n e r  

wal l   of  the  can  at  i t s   open  end  whereby  e n d l o a d i n g   of  the  c a n  

to  form  a  sea l   is  a v o i d e d .  

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

va lve   for  the  f i l l i n g   of  cans  with  c a r b o n a t e d   l i q u i d   in  w h i c h  

no  s n i f t   va lve   for  v e n t i n g   the  head  space  of  the  can  a f t e r  

f i l l i n g   is  r e q u i r e d .  

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

The  above  m e n t i o n e d   needs  of  the  a r t   and  o b j e c t s   o f  

the  i n v e n t i o n   are  s a t i s f i e d   by  the   p r e s e n t   i n v e n t i o n   w h i c h  

p r o v i d e s   a  f i l l i n g   va lve   in  which  the  sea l   be tween   the  v a l v e  

and  a  can  to  be  f i l l e d   wi th   c a r b o n a t e d   b e v e r a g e   is  e f f e c t e d  

between  the  i nne r   s u r f a c e   of  the  can  at  i t s   open  end  and  an  

O- r ing   d i s p o s e d   about   a  va lve   member.  In  the  p r e f e r r e d  

embodiment,   two  c o n c e n t r i c ,   a x i a l l y   spaced  O - r i n g s   are  u s e d ;  

one  is  s l i g h t l y   s m a l l e r   than  the  d i a m e t e r   of  the  i n s i d e   of  t h e  

can,  and  p r o v i d e s   a  gu ide   for  the  can,  which  is  s e a l e d   to  a 

s l i g h t l y   l a r g e r   O- r ing   spaced  a x i a l l y   a long  the  va lve   body  away 

from  the  s m a l l e r   O - r i n g ,   so  t h a t   upon  b r i n g i n g   the  can  i n t o  

engagement   with  the  v a l v e ,   the  can  end  f i r s t   p a s s e s   over  t h e  

guide   O-r ing   and  then  forms  a  sea l   with  the  s e a l i n g   O - r i n g .  

Cans  are  now  made  a c c o r d i n g   to  i n d u s t r y   s t a n d a r d   with  a 

c y l i n d r i c a l   neck  p o r t i o n   of  i n v a r i a n t   d i a m e t e r   at  t h e i r   o p e n  

ends .   The  i n v e n t i o n   u t i l i z e s   t h i s   f a c t   by  p r o v i d i n g   a  v a l v e  

with  a  s e a l i n g   O- r ing   which  i n t e r a c t s   with  the  i n n e r  s u r f a c e   o f  

the  neck  p o r t i o n .   The  f ac t   t h a t   the  c y l i n d r i c a l   neck  p o r t i o n  



e x t e n d s   some  d i s t a n c e   a x i a l l y   a long  the  can  a l lows  the  can  t o  

be  moved  t h a t   d i s t a n c e   wi th   r e s p e c t   to  the  valve  a f t e r   f i l l i n g  

w i t h o u t   b r e a k i n g   the  s e a l .   A c c o r d i n g l y ,   the  head  space  vo lume 

expands   a f t e r   f i l l i n g ,   which  e l i m i n a t e s   the  need  for  a  s n i f t  

v a l v e   or  the  l i k e .  

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

The  i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   if   r e f e r e n c e  

is  made  to  the  accompany ing   d r a w i n g s ,   in  w h i c h :  

Fig .   1  shows  a  view  of  the  va lve ;   and  

F i g s .   2  t h r o u g h   4  show  the  end  of  the  va lve   at  v a r y i n g  

s t a g e s   in  the  can  f i l l i n g   o p e r a t i o n .  

D e s c r i p t i o n   of  the  P r e f e r r e d   Embod imen t  

F ig .   1  shows  a  c r o s s - s e c t i o n a l   view  of  the  v a l v e  

a c c o r d i n g   to  the  i n v e n t i o n .   The  va lve   10  is  shown  w i t h i n   a  

tank  12  which,   as  is  c o n v e n t i o n a l   in  the  a r t ,   is  f i l l e d   w i t h  

the  l i q u i d   to  be  canned ;   above  the  l i q u i d   is  a  gas  at  e l e v a t e d  

p r e s s u r e ,   t y p i c a l l y ,   n i t r o g e n   or  ca rbon   d i o x i d e   at  4 0  -   45 

p s i .   The  va lve   10  is  o p e r a t e d   by  a  c o n v e n t i o n a l   cam  member 

14.  The  c o n s t r u c t i o n   and  o p e r a t i o n   of  the  cam  and  o f   the  v a l v e  

are   g e n e r a l l y   as  d e s c r i b e d   in  commonly  a s s i g n e d   U.S.  P a t e n t  

4 , 0 8 9 , 3 5 3   to  A n t o n e l l i .   As  i t   w i l l   be  e x p l a i n e d   in  f u r t h e r  

d e t a i l   in  c o n n e c t i o n   wi th   F i g s .   2  t h rough   4  below,  the  va lve   10 

c o m p r i s e s   two  r e l a t i v e l y   movable   va lve   members  16  and  18.  Upon 

a c t u a t i o n   of  the  va lve   member  18  by  the  cam  14,  c o u n t e r p r e s s u r e  

gas  is  p e r m i t t e d   to  flow  down  t h r o u g h   the  c e n t e r   of  the  v a l v e ,  

out  around  a  check  va lve   b a l l   20  and  i n to   the  can  22,  a s  

i n d i c a t e d   by  the  ar rows  marked  CP.  Upon  a c t u a t i o n   of  t h e  

second  va lve   member  16,  by  the  a c t i o n   of  c o m p r e s s i o n   s p r i n g   42 ,  

the  s ea l   formed  be tween  a  r e s i l i e n t   member  24  and  the  body  l 0 a  



of  the  valve  10  is  b roken ,   a l l o w i n g   l i q u i d   to  flow  downward ly  

around  the  valve  member  24  and  i n to   the  can  22  as  i n d i c a t e d   by  

arrows  marked  LIQ.  At  the  same  time  c o u n t e r p r e s s u r e   gas  f l o w s  

back  upwardly  t h r o u g h   the  c e n t e r   of  the  v a l v e .   When  the  l i q u i d  

l e v e l   r a i s e s   the  r e l a t i v e l y   buoyant   b a l l   28  of  the  b a l l   c h e c k  

va lve   20,  a  sea l   is  formed  be tween  the  b a l l   28  and  a  r e s i l i e n t  

s e a l i n g   member  30,  p r e v e n t i n g   the  e x p u l s i o n   of  f u r t h e r  

c o u n t e r p r e s s u r e   gas  and  i n f l u x   of  l i q u i d   i n t o   the  can.  As 

shown,  the  b a l l   check  va lve   hous ing   20  is  t h r e a d e d l y   c o n n e c t e d  

to  the  body  of  the  valve  10.  The  number  of  s p a c e r s   31 

i n t e r p o s e d   t h e r e b e t w e e n   may  be  v a r i e d   to  a d j u s t   the  r e l a t i v e  

volume  of  the  head  space  r e m a i n i n g   in  the   can  a f t e r   the  b a l l  

check  valve  has  caused  f i l l i n g   to  c e a s e .   The  r e m a i n i n g   vo lume 

is  s e l e c t e d   so  t h a t   when  the  can  is  a l l owed   to  drop  away  f r o m  

the  va lve   10  a f t e r   be ing   f i l l e d ,   i t s   head  space  volume 

i n c r e a s e s   p r o p o r t i o n a l l y   so  t h a t   the  p r e s s u r e   of  the  gas  in  t h e  

head  space  is  reduced   to  a t m o s p h e r i c   or  t h e r e a b o u t s .   Since  t h e  

c o u n t e r p r e s s u r e   gas  is  t y p i c a l l y   at  45  p s i ,   t h i s   r e q u i r e s   a  3 : 1  

i n c r e a s e   in  the  volume  of  the  head  space ;   c l e a r l y   if  canning  i s  

c a r r i e d   out  at  h i g h e r   a l t i t u d e s   t h i s   volume  w i l l   t y p i c a l l y   b e  

i n c r e a s e d   to  compensa te   for   the  lower  a t m o s p h e r i c   p r e s s u r e   a t  

t h e s e   a l t i t u d e s .   The  s p a c e r s   are  a l so   used  to  se t   the  l e v e l   o f  

p r o d u c t   in  the  c a n s .  

I t   wi l l   be  o b s e r v e d   from  Fig .   1  and  as  shown  in  F i g s .  

2  t h rough   4  t h a t   two  0 - r i n g   s e a l s   32  and  34  are  p r o v i d e d .   They  

are  of  s l i g h t l y   d i f f e r e n t   d i a m e t e r ;   the  0 - r i n g   34  d i s p o s e d   more 

toward  the  end  of  the  valve  is  s m a l l e r ,   and  a c t s   as  a  guide  t o  

c e n t e r   the  can  on  the  va lve   as  the  can  is  r a i s e d   i n t o  

engagement  t h e r e w i t h   by  c o n v e n t i o n a l   l i f t e r s   (not  shown).  The 

o t h e r   0 - r i n g   32  is  used  to  s ea l   the  va lve   to  the  can  by  f i t t i n g  

t i g h t l y   in to   the  g e n e r a l l y   c y l i n d r i c a l   neck  p o r t i o n   22a  of  t h e  



can  22.  The  i n d u s t r y   s t a n d a r d s   d e f i n i n g   the  shape  of  the  c a n  

p r o v i d e   t h a t   the  c y l i n d r i c a l   neck  p o r t i o n   22a  is  at  l e a s t   a b o u t  

0 .180  i nches   long  in  most  i n d u s t r y   s t a n d a r d   cans .   T h i s  

c y l i n d r i c a l   s u r f a c e   a l lows   r e l a t i v e   mot ion   of  the  va lve   w i t h  

r e s p e c t   to  the  can  w i t h o u t   b r e a k i n g   the  s e a l   formed  t h e r e w i t h  

by  the  l a r g e r   O - r i n g   32,  which  a l l ows   e x p a n s i o n   of  the  h e a d  

space  a f t e r   f i l l i n g   so  as  to  p r o v i d e   e q u a l i z a t i o n   of  t h e  

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

va lve   or  the   l i k e .  

As  m e n t i o n e d   the  two  O - r i n g s   32  and  34  are  s l i g h t l y  

d i f f e r e n t   in  d i a m e t e r s .   The  O- r ing   34  l o c a t e d   towards   t h e  

n e t h e r   end  of  the  va lve   a c c o r d i n g   to  the  i n v e n t i o n   is  s l i g h t l y  

s m a l l e r ,   t y p i c a l l y   two  m i l l i m e t e r s   l e s s   in  d i a m e t e r   than  t h e  

l a r g e r   O - r i n g   32.  In  t h i s   way,  the  s m a l l e r   O- r ing   34  p r o v i d e s  

a  guide   f u n c t i o n ,   i n s u r i n g   t h a t   the  can  f l a n g e   is  c o r r e c t l y  

p o s i t i o n e d ,   c o n c e n t r i c   with  the  v a l v e ,   upon  r a i s i n g   of  the  c a n  

i n t o   c o n t a c t   wi th   the  va lve   for  f i l l i n g .   The  s m a l l e r   O- r ing   34 

a l s o   p r e v e n t s   c o n t a c t   of  the  i nne r   s u r f a c e   of  the  can  and  t h e  

meta l   of  the   v a l v e   body,  so  t h a t   the  i n n e r   s e a l i n g   s u r f a c e   i s  

not  s c r a t c h e d   or  damaged  in  f i l l i n g .   In  the  p r e f e r r e d  

embodiment  the  0 - r i n g s   are  s t a n d a r d   p a r t s   and  f i t   i n to   g r o o v e s  

in  the  va lve   body  s i z e d   as  s p e c i f i e d   by  the  0 - r i n g  

m a n u f a c t u r e r s ,   to  i n s u r e   a  good  s e a l .   The  p r e c i s e   O- r ing   s i z e  

chosen  w i l l   va ry   in  a c c o r d a n c e   wi th   the  cans  to  be  f i l l e d .  

In  F ig .   1  t h e r e   is  shown  an  a d d i t i o n a l   r e s i l i e n t  

member  38,  which  c o n t a c t s   the  f l a n g e   of  the  can  22.  H o w e v e r ,  

i t   should   be  a p p r e c i a t e d   t h a t   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n   t h i s   member  38  is  not  r e q u i r e d   to  p r o v i d e   a  a d e q u a t e  

g a s - t i g h t   s e a l   be tween   the  va lve   10  and  the  can  22,  t h a t  

f u n c t i o n   be ing   p r o v i d e d   by  O- r ing   32,  but   i n s t e a d   is  m e r e l y  

p r o v i d e d   as  a  bumper  or  t r a v e l   l i m i t e r ,   i n s u r i n g   t ha t   t h e  



O-r ing   32  remains   in  c o n t a c t   with  the  c y l i n d r i c a l   neck  p o r t i o n  

22a  of  the  can  22 .  

F igs .   2  t h r o u g h   4  show  s t a g e s   in  the  f i l l i n g   of  a  c a n  

with  the  va lve   a c c o r d i n g   to  the  i n v e n t i o n .   Fig.   2  shows  t h e  

can  hav ing   been  l i f t e d   i n to   engagement   with  the  va lve   of  t h e  

i n v e n t i o n ;   as  shown  the  b a l l   check  va lve   28  is  r e s t i n g  

downwardly  and  the  va lve   member  24  is  c l o s e d .   As  the  can  moves 

upward ly   i t   f i r s t   e n c o u n t e r s   the  s m a l l e r   O- r ing   34  which  h e l p s  

guide   i t   over  the  l a r g e r   s e a l i n g   O- r ing   32  u n t i l   i t   r e a c h e s   t h e  

p o s i t i o n   shown  in  Fig.   2.  S u b s e q u e n t l y ,   when  the  upper  v a l v e  

18  is  opened  by  the  cam  14  (Fig .   1),  c o u n t e r p r e s s u r e   gas  f l o w s  

down  the  c e n t e r   of  the  tube  and  out  around  the  check  va lve   b a l l  

28  i n to   the  can  as  shown  by  the  arrows  marked  CP  in  F ig .   2.  

S u b s e q u e n t l y ,   the  cam  a l lows   the  second  valve   member  24  to  b e  

l i f t e d   by  s p r i n g   42  (Fig .   1)  as  shown  in  Fig .   3,  and  l i q u i d  

flows  i n t o   the  can,  t h r o u g h   a  number  of  p o r t s   in  the  va lve   h e a d  

lOa  as  shown  by  the  ar rows  marked  LIQ.  The  c o u n t e r p r e s s u r e   g a s  

flows  upwardly   out  of  the  can  as  i n d i c a t e d   by  the  arrow  marked  

CP.  E v e n t u a l l y   the  l i q u i d   l e v e l   r e a c h e s   the  p o i n t   shown  i n  

Fig.   3,  when  the  buoyan t   b a l l   28  of  the  check  va lve   is  moved 

upwardly   a g a i n s t   the  s e a l i n g   member  30,  ending  the  flow  o f  

c o u n t e r p r e s s u r i z e d   gas  upward ly   up  the  c e n t e r   of  the  v a l v e ,  

which  in  t u rn   p r e v e n t s   f u r t h e r   l i q u i d   from  e n t e r i n g   the  c a n .  

It   w i l l   be  u n d e r s t o o d   by  t hose   s k i l l e d   in  the  a r t   t h a t   as  t h e  

gas  and  l i q u i d   are  in  the  same  tank,   as  shown  in  Fig .   1,  t h e i r  

p r e s s u r e s   are  equal   and  hence  l i q u i d   flow  s tops   when  gas  no 

l onge r   can  escape  from  the  can.  It  wi l l   a l so   be  a p p r e c i a t e d   by  

those   s k i l l e d   in  the  a r t   t h a t   t h i s   method  of  s h u t t i n g   o f f  

l i q u i d   flow  is  p o s i t i v e   and  a c c u r a t e ,   as  d i s c u s s e d   in  t h e  

A n t o n e l l i   p a t e n t   4 , 0 8 9 , 3 5 3   men t ioned   above,  u n l i k e   c e r t a i n  

p r i o r   a r t   methods  of  ending  l i q u i d   flow  in  cann ing   o p e r a t i o n s ,  



e . g . ,   u s i n g   the  s u r f a c e   t e n s i o n   of  the  l i q u i d   in  c o n j u n c t i o n  

wi th   a  c a p i l l a r y   s c r e e n   p l a c e d   in  the  l i q u i d   flow  pa th ,   or  t h e  

l i k e .  

A f t e r   f i l l i n g   the  c o n v e n t i o n a l   l i f t e r s   (not  shown) 

a l low  the  can  the  drop  away  from  the  v a l v e .   Fig.   4  shows  t h e  

can  moving  away  from  the  va lve   whi le   the  s ea l   be tween  the  n e c k  

of  the  can  and  O- r ing   is  m a i n t a i n e d .   At  t h i s   p o i n t   the  u p p e r  

v a l v e   18  has  been  shut  by  the  cam  14  so  t h a t   the  volume  of  t h e  

head  space   in  the  can  is  i n c r e a s e d   as  the  can  moves  down  away 

from  the   v a l v e ,   as  shown  in  Fig .   4.  This  a l l ows   the  c o m p r e s s e d  

gas  c o n f i n e d   above  the  l i q u i d   in  the  va lve   10  to  expand  u n t i l  

i t s   p r e s s u r e   is  s u b s t a n t i a l l y   equa l   to  a t m o s p h e r i c   p r e s s u r e ,  

p r e v e n t i n g   e x c e s s i v e   foaming  of  the  l i q u i d   when  the  can  moves 

f u l l y   out  of  engagement   with  the  v a l v e ,   p r e p a r a t o r y   to  b e i n g  

capped  in  the  c o n v e n t i o n a l   f a s h i o n .   As  shown  in  F ig .   4,  t h e  

s e a l i n g   memner  24  has  a l so   been  r e s e a t e d   on  the  va lve   body  ( b y  

the  cam  14  of  Fig.   1)  so  as  to  p r e v e n t   e scape   of  the  l i q u i d  

upon  the  can  be ing   removed  from  the  v a l v e .  

I t   w i l l   be  a p p r e c i a t e d   by  t hose   s k i l l e d   in  the  a r t  

t h a t   t h e r e   has  been  d e s c r i b e d   a  novel   va lve   for  c o u n t e r p r e s s u r e  

f i l l i n g   of  c o n t a i n e r s   with  c a r b o n a t e d   l i q u i d s   and  the  l i k e ,   i n  

which  the  s ea l   be tween  the  va lve   and  the  can,  e s s e n t i a l   f o r  

p r o p e r   c o u n t e r p r e s s u r e   f i l l i n g   of  cans ,   is  made  be tween   t h e  

va lve   and  a  g e n e r a l l y   c y l i n d r i c a l   i nne r   s u r f a c e   of  the  c a n ,  

thus   a v o i d i n g   high  end loads   a s s o c i a t e d   with  e n d - e f f e c t e d   s e a l s ,  

and  m i n i m i z i n g   can  c r u s h i n g   and  f l a n g e   damage,  thus   t e n d i n g   t o  

improve   r e l i a b i l i t y   of  the  canning   o p e r a t i o n .  

While  a  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   has  b e e n  

d e s c r i b e d ,   i t   should  not  be  c o n s t r u e d   to  be  l i m i t e d   t h e r e b y ,  

but  only   by  the  f o l l o w i n g   c l a i m s .  



1.  A  va lve   for  the  c o u n t e r p r e s s u r e   f i l l i n g   of  c a n s  

with  c a r b o n a t e d   l i q u i d s ,   sa id   cans  be ing   formed  to  have  a  

g e n e r a l l y   c y l i n d r i c a l   inner   s u r f a c e   e x t e n d i n g   over  at  l e a s t   a  

p a r t   of  t h e i r   l e n g t h   in  the  v i c i n i t y   of  an  open  end  of  the  c a n ,  

where in   sa id   va lve   compr i s e s   s ea l   means  s i zed   to  f i t   in  s e a l i n g  

engagement   with  sa id   c y l i n d r i c a l   i n n e r   s u r f a c e   of  sa id   c a n ,  

whereby  sa id   can  may  be  e f f e c t i v e l y   s e a l e d   to  said  va lve   f o r  

f i l l i n g   w i t h o u t   e x c e s s i v e   e n d l o a d i n g   on  sa id   c a n .  

2.  The  va lve   of  c la im  1,  where in   sa id   sea l   means  i s  

an  O - r i n g .  



3.  A p p a r a t u s   for   the  f i l l i n g   of  cans  of  the  t y p e  

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

open  end  t h e r e o f ,   c o m p r i s i n g :  

s ea l   means  h a v i n g   a  c i r c u l a r   s e a l i n g   s u r f a c e   s i zed   t o  

engage   sa id   c y l i n d r i c a l   s u r f a c e   of  sa id   c a n ;  

means  for  moving  sa id   can  i n t o   a  f i l l i n g   p o s i t i o n   i n  

s e a l i n g   engagement   wi th   s a i d   sea l   m e a n s ;  

f i r s t   va lve   means  for  s u p p l y i n g   c o u n t e r p r e s s u r i z i n g  

gas  to  sa id   c a n ;  

second  va lve   means  for  a d m i t t i n g   c a r b o n a t e d   l i q u i d   t o  

s a i d   c a n ;  

means  for   t e r m i n a t i n g   flow  of  s a id   l i q u i d   i n t o   s a i d  

can  when  a  p r e d e t e r m i n e d   l e v e l   of  l i q u i d   in  the  can  has  b e e n  

r e a c h e d ;  

means  for   removing   the  can  from  the  s ea l   and  v a l v e  

means  when  sa id   l e v e l   has  been  r e a c h e d ;  

means  d e f i n i n g   the  i n t e r n a l   volume  of  the  head  s p a c e  

of  s a id   can  upon  f i l l i n g   to  sa id   p r e d e t e r m i n e d   l e v e l ;   and.  

wherein  sa id   means  s e a l i n g   sa id   va lve   to  s a i d  

c y l i n d r i c a l   inner   s u r f a c e   of  the  can  is  s i t u a t e d   with  r e s p e c t  

to  s a id   c y l i n d r i c a l   s u r f a c e   when  the  can  is  in  s a id   f i l l i n g  

p o s i t i o n   such  t h a t   s a id   can  may  be  moved  wh i l e   r e m a i n i n g   s e a l e d  

to  sa id   va lve   a  d i s t a n c e   such  t h a t   the  head  space   volume  i s  

i n c r e a s e d   s u f f i c i e n t l y   t h a t   the  p r e s s u r e   of  gas  in  the  h e a d  

space   volume  is  s u b s t a n t i a l l y   equal   to  a t m o s p h e r i c   p r e s s u r e .  

4.  The  a p p a r a t u s   of  c la im  3  w h e r e i n   sa id   s ea l   means 

is  an  O - r i n g .  



5.  The  a p p a r a t u s   of  claim  4  c o m p r i s i n g   a  s e c o n d  

O-r ing   s m a l l e r   than  the  O- r ing   p r o v i d i n g   the  seal   be tween  s a i d  

can  and  said  va lve ,   sa id   second  s m a l l e r   0 - r i n g   being  s p a c e d  

a x i a l l y   along  s a id   va lve   body  and  c o n c e n t r i c   with  sa id   l a r g e r  

O-r ing   whereby  sa id   second  O- r ing   p r o v i d e s   a  guide  for  s a id   c a n  

upon  be ing   r a i s e d   upwardly   i n to   engagement   with  sa id   f i r s t  

l a r g e r   O - r i n g ,   and  p r e v e n t s   s c r a t c h i n g   of  the  c y l i n d r i c a l   i n n e r  

s u r f a c e   by  the  body  of  the  v a l v e ,   in  which  sa id   O - r i n g s   a r e  

c a r r i e d .  
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