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©  Unitary  spigot  valve. 
(57)  A  unitary  spigot  valve  for  dispensing  liquid,  as  from  a 
container,  includes  a  body  defining  a  dispensing  opening,  a 
rigid  valve  lever  having  an  inner  end  portion  connected  with 
the  body  at  a  rectilinear  pivot  hinge  for  movement  between 
dispensing  and  sealing  positions,  a  spigot  on  the  valve  lever 
inner  end  portion  adjacent  to  the  hinge  and  configurated  and 
arranged  as  to  plug  the  dispensing  opening  upon  movement 
of  the  valve  lever  into  sealing  position,  a  flexible  diaphragm 
connected  to  interior  walls  of  the  body  and  with  the  spigot  at 
hinge  lines,  the  diaphragm  allowing  liquid  flow  to  the  valve 
only  via  the  dispensing  opening,  and  first  snap-fitting  means 
on  the  body  and  the  second  snap-fitting  means  connected 
with  the  valve  lever,  these  snap-fitting  means  means  being 
configurated  and  sized  for  engagement  to  retain  the  spigot  in 
sealing  position  and  prevent  disengagement  from  such 
position.  The  spigot  may  extend  from  a  rigid  base  portion  of 
the  valve  lever.  The  second  snap-fitting  means  may  be  the 
outer  end  portion  of  the  lever,  and  the  first  snap-fitting 
means  may  comprise  detent  projections  on  the  body  adja- 
cent  the  valve  lever  when  in  its  sealing  position,  the 
projections  being  resiliently  deformed  momentarily  upon 
movement  of  the  valve  lever  into  sealing  position,  then 
engaging  the  lever  to  retain  it  in  such  position.  The  second 
snap-fitting  means  may  be  a  radially  extending  annular 
portion  of  the  spigot,  the  first  snap-fitting  means  may  be  a 
radially  inwardly  extending  portion  of  the  opening  wall,  so 
that  these  annular  portions  interfere  when  a  spigot  is  moved 

into  the  dispensing  opening  and  are  resiliently  deformed, 
then  engaged  to  retain  the  spigot  in  sealing  position.  The 
wall  defining  the  dispensing  opening  and  the  spigot  exterior 
configuration  may  be  tapered  radially  inwardly  in  the 
direction  of  the  insertion  of  the  spigot  for  force-fitting  sealing 
relation  upon  urging  the  spigot  into  the  opening. 
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BACKGROUND  OF  THE  INVENTION 

P r i o r   s p i g o t   v a l v e s   of   u n i t a r y   c o n s t r u c t i o n   f o r  

s e l e c t i v e l y   a l l o w i n g   and  p r e v e n t i o n   of  l i q u i d   f l o w ,   as  f r o m  

a  c o n t a i n e r ,   h a v e . b e e n   c h a r a c t e r i z e d   by  v a r i o u s   s h o r t c o m i n g s  

and  d e f e c t s .   S u c h   p r i o r   a r t ,   as  known  to  a p p l i c a n t ,   i n c l u d e s  

U . S .   P a t e n t   No.  4 , 3 8 6 , 7 2 0   to  S p e e d i e ,   U . S .   P a t e n t   No.  4 , 2 1 1 , 3 4 8  

to  S c h o l l e ,   U . S .   P a t e n t   No.  3 , 9 7 2 , 4 5 4   to   W e l s h ,   and   U . S .   P a t e n t  

No.  4 , 1 6 9 , 5 4 8   to   Bond .   The  s p i g o t   v a l v e   d e v i c e s   of   t h e s e   p a t -  

e n t s   g e n e r a l l y   r e l y   upon   t h e   m a t e r i a l s   u t i l i z e d   in   f o r m i n g   t h e  

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

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

l i q u i d .   W i t h   m o s t   s u c h   d e v i c e s ,   t h e   l i q u i d   to  be  d i s p e n s e d   c a n  

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

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

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

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

s e a l   can   f a i r l y   r e a d i l y   d i s e n g a g e .   I f   a  m e m b r a n e   i s   p r o v i d e d  

a c r o s s   an  o u t l e t   p a s s a g e w a y   as  a  p r e c a u t i o n   a g a i n s t   s u c h   l e a k -  

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

r e q u i r e d   to  f a b r i c a t e   t h e   s ame .   C e r t a i n   p r i o r   d e v i c e s   r e l y   u p o n  

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

to  m a i n t a i n   l i q u i d   s e a l i n g ,   and  p r e s s u r e   in   t h e   l i q u i d   to   b e  

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

1 
l e a k a g e .  

Mos t   s u c h   s p i g o t   v a l v e s   of  t h e   p r i o r   a r t   h a v e   t h e  

d i s a d v a n t a g e   t h a t   t h e y   can   o n l y   be  m a i n t a i n e d   in   an  o p e n   p o s i -  

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

a  c o m p o n e n t   in   p o s i t i o n .  



Many  dev ices   of  the  p r io r   a r t   i nvo lve   m u l t i p l e   components,   m u l t i p l e  

o p e r a t i o n s   to  f a b r i c a t e   and  assemble ,   and  r e s u l t a n t   high  e x p e n s e .  

It  is  t h e r e f o r e   an  ob jec t   of  the  p r e s e n t   i n v e n t i o n   to  provide  a 

u n i t a r y   s p i g o t   valve  which  p rov ides   p o s i t i v e   r e l i a b l e   l i q u i d   s e a l i n g .  

An  o b j e c t   of  the  i nven t ion   is  the  p r o v i s i o n   of  such  a  sp igo t   valve  which 

p r o v i d e s   l i q u i d   s ea l ing   w i thou t   r e l i a n c e   upon  i t s   ma te r i a l   or  the  memory 

of  such  m a t e r i a l   to  r e tu rn   to  or  ma in t a in   a  s e a l i n g   c o n f i g u r a t i o n .  

An  o b j e c t   of  the  i nven t ion   is  to  p rovide   a  u n i t a r y   sp igo t   v a l v e  

wherein  the  components  are  p o s i t i v e l y   ma in t a ined   in  s ea l i ng   c o n f i g u -  

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

An  o b j e c t   of  the  i nven t ion   is  to  p rov ide   a  sp igo t   valve  which  may  be  

molded  and  f a b r i c a t e d   in  a  s i n g l e   o p e r a t i o n .  

An  o b j e c t   of  the  i nven t ion   is  the  p r o v i s i o n   of  a  u n i t a r y   sp igo t   v a l v e  

adopted  for  f a b r i c a t i o n   by  e s t a b l i s h e d   mass  p roduc t i on   t e c h n i q u e s .  

It  is  an  o b j e c t   of  the  i n v e n t i o n   to  provide   a  u n i t a r y   sp igo t   v a l v e  

which  is  economical   to  m a n u f a c t u r e .  

An  o b j e c t   of  the  i nven t ion   is  to  p rovide   a  u n i t a r y   sp igo t   valve  which  

is  s e l f - c l e a n i n g   to  prevent   c logg ing   of  the  d i s p e n s i n g   opening  by 

s o l i d i f i c a t i o n   of  ma te r i a l   being  d i s p e n s e d .  



SUMMARY  OF  THE  INVENTION 

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

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

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

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

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

i n n e r   end   p o r t i o n   c o n n e c t e d   w i t h   t h e   body   a t   a  r e c t i n i l e a r  

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

s i n g   and  s e a l i n g   p o s i t i o n s ,   a  s p i g o t   on  t h e   i n n e r   end  p o r t i o n  

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

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

t h e   d i s p e n s i n g   o p e n i n g   when  t h e   v a l v e   i s   moved  i n t o   s e a l i n g  

p o s i t i o n ,   a  f l e x i b l e   d i a p h r a g m   c o n n e c t e d   to  t h e   body   i n t e r i o r  

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

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

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

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

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

r e t a i n   t h e   s p i g o t   in   s e a l i n g   p o s i t i o n   and  to   p r e v e n t   d i s e n g a g e -  

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

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

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

d i a p h r a g m   is   i n v e r t i b l e ,   b e i n g   i n   a  c o n v e x e d   c o n f i g u r a t i o n  

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

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

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

e n g a g e m e n t   or  g r a s p i n g   f o r   m o v e m e n t   b e t w e e n   d i s p e n s i n g   a n d  

s e a l i n g   p o s i t i o n s .   F l a n g e   m e a n s   may  be  p r o v i d e d   on  t h e   b o d y  

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

l e v e r .  



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

p o r t i o n   of  t h e   v a l v e   l e v e r ,   w h i c h   c o o p e r a t e s   w i t h   f i r s t   s n a p -  

f i t t i n g   means   i n   t h e   f o r m   of   d e t e n t   p r o j e c t i o n s   on  t h e   b o d y  

a d j a c e n t   to  t h e   v a l v e   l e v e r   when  t h e   l e v e r   i s   i n   s e a l i n g  

p o s i t i o n .   T h e s e   p r o j e c t i o n s   may  p r e f e r a b l y   h a v e   l e a d - i n   s u r -  

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

t a r i l y   when  t h e   l e v e r   i s   moved   i n   i t s   s e a l i n g   p o s i t i o n ,   t h e n  

e n g a g e   t h e   l e v e r   to   r e t a i n   i t   i n   s e a l i n g   p o s i t i o n .  

The  f i r s t   s n a p - f i t t i n g   m e a n s   may  be  a  r a d i a l l y  

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

f i t t i n g   means   may  be  a  r a d i a l l y   i n w a r d l y   p o r t i o n   of   t h e   w a l l  

d e f i n i n g   t h e   d i s p e n s i n g   o p e n i n g ,   so  t h a t   u p o n   m o v e m e n t   of   t h e  

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

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

to  r e t a i n   t h e   s p i g o t   i n   s e a l i n g   p o s i t i o n .   The  s p i g o t   may  h a v e  

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

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

o p e n i n g .  

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

d e f i n i n g   t h e   d i s p e n s i n g   o p e n i n g   may  be  t a p e r e d   r a d i a l l y   i n -  

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

s p i g o t   may  h a v e   i t s   e x t e r i o r   t a p e r e d   r a d i a l l y   i n w a r d l y   in   t h e  

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

s e a l i n g   r e l a t i o n   w i t h   t h e   w a l l   when   u r g e d   i n t o   t h e   o p e n i n g .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w   of   t h e   p r e f e r r e d  

e m b o d i m e n t   of  t h e   s p i g o t   v a l v e   of   t h e   i n v e n t i o n ;  

FIGURE  2  i s   a  p e r s p e c t i v e   v i e w  o f   t h e   s p i g o t   v a l v e   o f  

,FIGURE  1,  s h o w i n g   t h e   v a l v e   in   i t s   d i s p e n s i n g   c o n f i g u r a t i o n ;  

FIGURE  3  i s   a  s e c t i o n a l   v i e w   t a k e n   a t   l i n e   3-3  i n  

FIGURE  1 ;  

FIGURE  4  i s   a  s e c t i o n a l   v i e w   t a k e n   a t  l i n e   4-4  i n  

FIGURE  2 ;  

FIGURE  5  i s   a  s e c t i o n a l   v i e w ,   s i m i l a r   to   t h e   v i e w  

of   FIGURE  3,  s h o w i n g   a  m o d i f i e d   f o r m   of   s p i g o t   v a l v e   a c c o r d -  

i n g   to   t h e   i n v e n t i o n ;  

FIGURE  6  i s   a  c u t a w a y   p e r s p e c t i v e   v i e w   s h o w i n g   t h e  

s p i g o t   v a l v e   o f   FIGURE  5  in   i t s   d i s p e n s i n g   c o n f i g u r a t i o n ;  

FIGURE  7  i s   a  c u t a w a y   p e r s p e c t i v e   v i e w ,   s i m i l a r   t o  

t h e   v i e w   of  FIGURE  6,  s h o w i n g   a  m o d i f i e d   f o r m   of   s p i g o t   v a l v e  

u t i l i z i n g   a  f a c e t e d   d i a p h r a g m ;   a n d  

FIGURE  8  i s   a  c u t a w a y   p e r s p e c t i v e   v i e w   s h o w i n g   a n -  

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

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

u t i l i z e d .  



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

Refer ing   to  t h e  d r a w i n g s ,   and  p a r t i c u l a r l y   to  F igures   1  t o   4,  a 

p r e f e r e d   embodiment  of  the  sp igo t   va lve   of  the  i n v e n t i o n   is  shown  as  

compr i s ing   a  body  2  having  a  g e n e r a l l y   r e c t a n g u l a r   valve  p o r t i o n   4  and 

a  t u b u l a r   mounting  p o r t i o n   6  adapted  for  engagement  with  an  a s s o c i a t e d  

c o n t a i n e r   (not  shown)  from  which  l i q u i d   is  to  be  d i s p e n s e d .   A  d i s p e n -  

sing  opening  8  extends  th rough   a  spout  10  which  extends  from  a  b o t t o m  

wall  p o r t i o n   of  r e c t a n g u l a r   valve  p o r t i o n   4.  A  r i g i d   valve  lever   12 

having  an  ou te r   end  p o r t i o n   14  is  connec ted   to  valve  p o r t i o n   4  at  an 

i n t e g r a l l y   formed  r e c t i l i n e a r   p ivot   hinge  16. 

A  f l e x i b l e   diaphragm  18  is  a t t a c h e d   to  the  i n t e r i o r   wa l l s   of  po r t ion   4 

by  i n t e g r a l   hinges  20,  as  shown,  and  is  connected  to  va lve   lever   end  

p o r t i o n s   14  by  i n t e g r a l   h inges   22.  The  r e c t i l i n e a r   hinge  16  and  

diaphragm  hinges   20,  22  are  i n t e r c o n n e c t e d   to  form  a  c o n t i n u o u s   h i n g e ,  

as  shown.  A  sp igo t   24  of  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   i s  

connec ted   to  an  inner   end  p o r t i o n   26  of  the  valve  lever   and  is  formed 

i n t e g r a l l y   t h e r e w i t h .  

Valve  p o r t i o n   4  of  the  body  2  has  wall  po r t i ons   d e f i n i n g   d e t e n t  

p r o j e c t i o n s   28,  30  which  extend  inward ly   from  these   wal ls   which  d e f i n e  

a  r e c e s s   in  which  the  valve  lever   ou te r   po r t ion   is  r e c e i v e d .   Upon 

movement  of  valve  l ever   12  from  i t s   open  p o s i t i o n   to  i t s   s e a l i n g  

p o s i t i o n ,   the  lever   p ivo t s   about  r e c t i l i n e a r   hinge  16,  the  r e c t i l i n e a r  

hinge  a c c u r a t e l y   c o n t r o l l i n g   lever   movement  and  the  a c c u r a t e   e n t r y  
of  sp igo t   24  in to   the  d i s p e n s i n g   opening  8  to  plug  the  opening  and 

provide  a  p o s i t i v e   f l u i d   s e a l .   From  the  geometry  of  the  c o m p o n e n t s ,  

as  shown,  i t   will  be  u n t e r s t o o d  



tha t   the  f l e x i b l e   diaphragm  is  in  a  convexed  c e n f i g u r a t i o n   when  t h e  

valve  lever   is  in  i t s   open  p o s i t i o n   and  is  in  a  concaved  c o n f i g u r a t i o n  

when  the  valve  lever   is  in  i t s   s ea l i ng   p o s i t i o n .  

Detend  p r o j e c t i o n s   28,30  are  def ined   on  body  po r t ion   4  ad jacen t   t o  

the  p o s i t i o n   of  the  valve  lever   in  i t s   s e a l i n g   p o s i t i o n .   The  d e t e n d  

p r o j e c t i o n s   have  l e ad - in   s u r f a c e s   such  t h a t ,   upon  the  valve  lever   12 

engaging  the  detend  p r o j e c t i o n s   during  movement  into  i t s   s e a l i n g  

p o s i t i o n  ,   the  detend  p r o j e c t i o n s   and  a d j a c e n t   body  p o r t i o n s   are  u rged  

apa r t .   As  will  be  u n t e r s t o o d   from  the  geometry  of  the  s t r u c t u r e ,   a f t e r  

movement  into  i t s   s ea l i ng   p o s i t i o n ,   the  valve  lever   is  secured  in  i t s  

s e a l i n g   p o s i t i o n   by  the  detend  p r o j e c t i o n s   28,30,  thus  to  r e t a i n   s p i g o t  

24  f i rmly   in  place  to  provide  p o s i t i v e   f l u i d   s e a l i n g ,   and  to  oppose  any 

s e a l i n g   movement  or  force   exe r t ed   by  f l e x i b l e   diaphragm  18  because  o f  

any  tendency  of  the  diaphragm  to  r e t u r n   to  i t s   o r i g i n a l l y   molded  c o n f i -  

g u r a t i o n .  

Outwardly  ex tending   f l anges   32,34  extend  l a t e r a l l y   from  valve  por t ion   4 

to  provide  manual  or  d i g i t a l   l eve rage   for  an  o p e r a t o r   during  manual 

man ipu l a t i on   and  o p e r a t i o n   of  the  valve  l e v e r .  

R e f e r r i n g   to  Figures   3  and  4,  a  d i s p e n s i n g   opening  8  extends  t h r o u g h  

o u t l e t   spout  10,  and  annular   wall  po r t i on   36  extends  r a d i a l l y   i n w a r d l y .  

The  sp igo t   has  a  r a d i a l l y   outwardly   ex tend ing   shou lder   or  a n n u l a r  

p o r t i o n ,   as  shown.  These  annular   p o r t i o n s   of  the  sp igo t   and  t h e  

d i s p e n s i n g   opening  wall  are  in  i n t e r f e r i n g   r e l a t i o n   upon  movement  of  t h e  

sp igot   into  the  d i s p e n s i n g   opening,   and  t he re   is  r e s i l i e n t   d e f o r m a t i o n  

during  movement  into  the  o p e n i n g ,  



then  a  mutual  engagement  of  the  annula r   p o r t i o n s   to  r e t a i n   t h e  

s p i g o t   in  s e a l i n g   p o s i t i o n .   The  sp igo t   may  p r e f e r a b l y   have  a  ho l low 

d o m e - l i k e   c o n f i g u r a t i o n ,   as  shown  in  F igures   2  through  4,  so  t h a t  

when  the  s p i g o t   is  urged  i n t o   the  d i s p e n s i n g   opening,   the  sp igo t   i s  

r e s l i e n t l y   compressed  to  f a c i l i t a t e   the  s n a p - f i t t i n g   of  the  s p i g o t  

in to   i t s   s e a l i n g   p o s i t i o n   in  the  d i s p e n s i n g   opening.   The  sp igo t   p r o v i d e s  

the  annu l a r   ex tending   p o r t i o n s   of  the  sp igo t   and  the  d i s p e n s i n g   o p e n i n g  

wall  by  p o s i t i v e   f l u i d   s e a l i n g ,   and  r e t a i n s   the  s p i g o t   by  d i sengag ing   o r  

on  s e a l i n g   movement  unter   any  f o r ce   exe r t ed   by  the  d i a p h r a g m .  

F igure   5  i l l u s t r a t e s   a  modi f i ed   form  of  the  s p i g o t   valve  wherein  a 

s p i g o t   38  is  t ape red   i n  e x t e r i o r   c o n f i g u r a t i o n ,   as  i n d i c a t e d   at  40 ,  

and  the  wall  de f in ing   d i s p e n s i n g   opening  42  is  t a p e r e d   r a d i a l l y   i n w a r d -  

ly  in  the  d i r e c t i o n   of  i n s e r t i o n   of  the  s p i g o t ,   thus  to  provide  a  f o r c e -  

s e a l i n g   r e l a t i o n   between  the  opening  wall  and  the  sp igo t   when  the  s p i g o t  

is  urged  in to   the  o p e n i n g .  

A  modi f i ed   o u t l e t   spout  44  of  the  embodiment  shown  in  Figure   5  is  o f  

reduced   l e n g t h ,   such  t h a t   the  sp igo t   p rov ides   a  c l e a n i n g   ac t ion   on  t h e  

d i s p e n s i n g   opening  wal l ,   thus  to  p reven t   b lock ing   or  p a r t i a l   b l o c k i n g  

of  the  d i s p e n s i n g   opening  by  removing  such  m a t e r i a l s   as  t h i ck   s o a p -  

d e t e g e r g e n t s ,   t o o t h p a s t e s ,   e t c . ,   which  may  tend  to  harden  or  s o l i d i f y  
and  cause  b l o c k a g e .  



Figure   6  shows  a  modified  form  of  the  sp igot   valve  of  the  i n v e n t i o n  

wherein  a  g e n e r a l l y   r e c t a n g u l a r   valve  por t ion   is  u t i l i z e d .  

F igure   7  shown  an  embodiment  of  the   i n v e n t i o n   wherein  a  m u l t i - f a c e t e d  

diaphragm  48  has  hinge  l ines   50  of  reduced  t h i c k n e s s   in  order  t o  

accommodate  i n v e r s i o n   of  the  diaphragm  upon  movement  of  valve  lever  12 

between  i ts   open  and  s e a l i n g   p o s i t i o n s .   Figure  8  i l l u s t r a t e s   an  embodi-  

ment  of  the  i nven t ion   which  u t i l i z e s   a  body  po r t ion   52  of  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 ,   and  a  f l e x i b l e   diaphragm  54  of  g e n e r a l l y  

con ica l   c o n f i g u r a t i o n .  

Thus  the re   has  been  shown  and  d e s c r i b e d   a  novel  u n i t a r y   sp igot   v a l v e  

which  f u l f i l l s   all  the  o b j e c t s   and  advantages   sought  t h e r e f o r .   Many 

changes ,   m o d i f i c a t i o n s ,   v a r i a t i o n s   and  o ther   uses  and  a p p l i c a t i o n s  

of  the  sub j ec t   i nven t ion   w i l l , h o w e v e r ,   become  appa ren t   to  those  s k i l l e d  

in  the  art  a f t e r   c o n s i d e r i n g   th i s   s p e c i f i c a t i o n   t o g e t h e r   with  t h e  

accompanying  drawings  and  c la ims .   All  such  changes,   m o d i f i c a t i o n s ,  

v a r i a t i o n s   and  other   uses  and  a p p l i c a t i o n s   which  do  not  depar t   f rom 

the  s p i r i t   and  scope  of  the  i n v e n t i o n   are  deemed  to  be  covered  by  t h e  

i n v e n t i o n   which  is  l imi ted   only  by  the  claims  which  f o l l o w .  



1.  A  u n i t a r y   s p i g o t   v a l v e   f o r   u s e   w i t h   a  l i q u i d  

c o n t a i n e r ,   c o m p r i s i n g :  

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

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

a  r i g i d   v a l v e   l e v e r   h a v i n g   an  i n n e r   e n d   p o r t i o n   c o n n e c t e d  

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

m o v e m e n t   b e t w e e n   a  d i s p e n s i n g   p o s i t i o n   and   a  s e a l i n g   p o s i t i o n ,  

a  s p i g o t   on  t h e   v a l v e   l e v e r   i n n e r   e n d   p o r t i o n   a d j a c e n t   t o  

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

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

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

l e v e r   i n t o   i t s   s e a l i n g   p o s i t i o n ,  

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

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

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

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

v i a   s a i d   d i s p e n s i n g   o p e n i n g ,   a n d  

r 
f i r s t   s n a p - f i t t i n g   m e a n s   on  s a i d   b o d y   and   s e c o n d   s n a p - f i t t i n g  

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

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

t o   r e t a i n   t h e   s p i g o t   in   s e a l i n g   p o s i t i o n   and   to  p r e v e n t   d i s -  

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

d i a p h r a g m .  



2.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to  C l a i m   1 ,  

w h e r e i n :  

s a i d   v a l v e   l e v e r   i n n e r   p o r t i o n   has   a  r i g i d   b a s e   p o r t i o n   f r o m .  

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

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

p o r t i o n .  

3.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to  C l a i m   1 ,  

w h e r e i n :  

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

v a l v e   l e v e r   b e t w e e n   i t s   d i s p e n s i n g   and   s e a l i n g   p o s i t i o n s ,  

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

when  t h e   l e v e r   i s   i n   i t s   d i s p e n s i n g   p o s i t i o n   and  in   a  

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

p o s i t i o n .  



4.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o   C l a i m   2,  w h e r e i n :  

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

v a l v e  l e v e r   b e t w e e n   i t s   d i s p e n s i n g   and   s e a l i n g   p o s i t i o n s ,  

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

when   t h e   l e v e r   i s   in   i t s   d i s p e n s i n g   p o s i t i o n   and  in   a  

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

p o s i t i o n .  

5.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o   C l a i m   1,  w h e r e i n :  

t h e   b o d y   h a s   an  a x i s ,   a n d  

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

t o   t h e   b o d y   a x i s .  

6.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o   C l a i m   2,  w h e r e i n :  

t h e   b o d y   h a s   an  a x i s ,   a n d  

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

t o   t h e   b o d y   a x i s .  



7.  A  u n i t a r y   spigot   valve  accord ing   to  Claim  2,  wherein:   the  o u t e r  

end  por t ion   of  the  valve  lever   is  adapted  for  manual  engagement  f o r  

movement  on  the  lever  between  i t s   d i s p e n s i n g   and  s e a l i n g   p o s i t i o n .  

8.  A  u n i t a r y   spigot   valve  a c c o r d i n g   to  Claim  5,  w h e r e i n :  

the  outer   end  por t ion   of  the  valve  lever   is  adapted  for  manual  e n g a g e -  
ment  for  movement  on  the  lever   between  i t s   d i s p e n s i n g   and  s e a l i n g  

p o s i t i o n .  

9.  A  u n i t a r y   spigot   valve  accord ing   to  Claim  7,  and  f u r t h e r   i n c l u d i n g :  

f l ange   means  extending  from  the  body  for  manual  engagement  w h i l e  

o p e r a t i n g   the  valve  lever   in  order   to  f a c i l i t a t e   o p e r a t i o n   of  t h e  

l e v e r .  



10.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to   C l a i m   1 ,  

w h e r e i n :  

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

o f   t h e   v a l v e   l e v e r ,   a n d  

s a i d   f i r s t   s n a p - f i t t i n g   m e a n s   c o m p r i s e s   a t   l e a s t   one   d e t e n t  

p r o j e c t i o n   on  s a i d   b o d y   a d j a c e n t   t h e   v a l v e   l e v e r   o u t e r   e n d  

p o r t i o n   when  t h e   v a l v e   l e v e r   i s   in   i t s   s e a l i n g   p o s i t i o n ,  

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

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

p o s i t i o n   t h e   p r o j e c t i o n   and   a d j a c e n t   b o d y   a r e   r e s i l i e n t l y  

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

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



11.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to  C l a i m  2 ,  

w h e r e i n :  

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

of  t h e   v a l v e   l e v e r ,   a n d  

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

p r o j e c t i o n   on  s a i d   b o d y   a d j a c e n t   t h e   v a l v e   l e v e r   o u t e r   e n d  

p o r t i o n   when  t h e   v a l v e   l e v e r   i s   in  i t s   s e a l i n g   p o s i t i o n ,  

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

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

p o s i t i o n   t h e   p r o j e c t i o n   and   a d j a c e n t   b o d y   a r e   r e s i l i e n t l y  

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

e n g a g e s   t h e   v a l v e   l e v e r   to   r e t a i n   i t   in   i t s   s e a l i n g   p o s i t i o n .  



12 .   A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o   C l a i m   7 ,  

w h e r e i n :  

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

of   t h e   v a l v e   l e v e r ,   a n d  

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

p r o j e c t i o n   on  s a i d   b o d y   a d j a c e n t   t h e   v a l v e   l e v e r   o u t e r   e n d  

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

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

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

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

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

e n g a g e s   t h e   v a l v e   l e v e r   t o   r e t a i n   i t   in   i t s   s c a l i n g   p o s i t i o n .  



13.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to  C l a i m   9 ,  

w h e r e i n :  

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

of   t h e   v a l v e   l e v e r ,   a n d  

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

p r o j e c t i o n   on  s a i d   b o d y   a d j a c e n t   t h e   v a l v e   l e v e r   o u t e r   e n d  

p o r t i o n   when  t h e   v a l v e   l e v e r   i s   in   i t s   s e a l i n g   p o s i t i o n ,  

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

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

p o s i t i o n   t h e   p r o j e c t i o n   and   a d j a c e n t   b o d y   a r e   r e s i l i e n t l y  

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

e n g a g e s   t h e   v a l v e   l e v e r   to   r e t a i n   i t   in   i t s   s e a l i n g   p o s i t i o n .  



1 4 .  A   u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to   C l a i m   1 ,  

w h e r e i n :  

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

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

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

o p e n i n g ,   w h e r e b y   u p o n   m o v e m e n t   o f   t h e   s p i g o t   i n t o   t h e   d i s p e n s i n g  

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

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

t h e   a n n u l a r   p o r t i o n s   r e t a i n s   t h e   s p i g o t   in   s e a l i n g   p o s i t i o n .  



15.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to   C l a i m   2 ,  

w h e r e i n :  

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

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

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

o p e n i n g ,   w h e r e b y  u p o n   m o v e m e n t   of   t h e   s p i g o t   i n t o   t h e   d i s p e n s i n g  

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

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

t h e   a n n u l a r   p o r t i o n s   r e t a i n s   t h e   s p i g o t   in   s e a l i n g   p o s i t i o n .  



16.   A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to   C l a i m   3 ,  

w h e r e i n :  

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

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

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

o p e n i n g ,   w h e r e b y   u p o n   m o v e m e n t   o f   t h e   s p i g o t   i n t o   t h e   d i s p e n s i n g  

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

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

t h e   a n n u l a r   p o r t i o n s   r e t a i n s   t h e   s p i g o t   in  s e a l i n g   p o s i t i o n .  



17.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   to  C l a i m   4  ,  

w h e r e i n :  

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

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

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

o p e n i n g ,   w h e r e b y   u p o n   m o v e m e n t   o f   t h e   s p i g o t   i n t o   t h e   d i s p e n s i n g  

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

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

t h e   a n n u l a r   p o r t i o n s   r e t a i n s   t h e   s p i g o t   in  s e a l i n g   p o s i t i o n .  



18.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o   C l a i m   1 ,  

w h e r e i n :  

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

dome  f o r   r e s i l i e n t   c o m p r e s s i o n   of   t h e   s p i g o t   upon   i t s  

m o v e m e n t   i n t o   t h e   d i s p e n s i n g   o p e n i n g .  

19.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   o t   C l a i m   1 4 ,  

w h e r e i n :  

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

dome  f o r   r e s i l i e n t   c o m p r e s s i o n   of  t h e   s p i g o t   upon   i t s  

m o v e m e n t   i n t o   t h e   d i s p e n s i n g   o p e n i n g .  

20.   A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   o t   C l a i m   1 5 ,  

w h e r e i n :  

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

dome  f o r   r e s i l i e n t   c o m p r e s s i o n   of   t h e   s p i g o t   upon   i t s  

m o v e m e n t   i n t o   t h e   d i s p e n s i n g   o p e n i n g .  



21.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o  

C l a i m   1,  w h e r e i n :  

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

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

s p i g o t ,   a n d  

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

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

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

d e f i n i n g   t h e   o p e n i n g   upon   t h e   u r g i n g   of   t h e   s p i g o t   i n t o  

t h e   o p e n i n g .  



22 .   A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o  

C l a i m   2,  w h e r e i n :  

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

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

s p i g o t ,   a n d  

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

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

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

d e f i n i n g   t h e   o p e n i n g   u p o n   t h e   u r g i n g   o f   t h e   s p i g o t   i n t o  

t h e   o p e n i n g .  



23.  A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o  

C l a i m   3,  w h e r e i n :  

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

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

s p i g o t ,   a n d  

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

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

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

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

t h e   o p e n i n g .  



24.   A  u n i t a r y   s p i g o t   v a l v e   a c c o r d i n g   t o  

C l a i m   4,  w h e r e i n :  

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

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

s p i g o t ,   a n d  

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

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

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

d e f i n i n g   t h e   o p e n i n g   u p o n   t h e   u r g i n g   o f   t h e   s p i g o t   i n t o  

t h e   o p e n i n g .  
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