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(§4)  Valved  closure  for  kegs  or  casks. 

To  guard  against  unauthorised  removal  of  a  valved  clo- 
sure  from  a  pressure  vessel,  such  as  keg  or  cask  for  bever- 
ages,  the  closure  comprises  an  externally  screw-threaded 
neck  (12),  to  be  welded  to  the  tap-hole  in  the  vessel,  a  valve- 
body  (10)  inserted  coaxially  in  the  neck,  the  neck  and  body 
having  lugs  (11,  15)  engageable  by  axial  displacement  and 
turning  of  the  valve  body,  a  screw  collar  (16)  carried  by  the 
valve  body  and  screwed  on  to  the  neck,  a  check  ring  (17),  pre- 
venting  withdrawal  of  the  valve  body  from  the  collar,  and  a  split 
locking  ring  (19)  laterally  insertable  in  a  groove  (12c)  in  the 
neck  to  hold  the  collar  and  thereby  the  valve  body  against  axial 
displacement for  disengagement  of the  lugs. 



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

p r e s s u r e   v e s s e l s ,   s u c h   as  k e g s   or   c a s k s   f o r   b e v e r a g e s  

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

a d m i t t e d   to   t h e   keg   or  c a s k   t h r o u g h   t h e   c l o s u r e .  

The  o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   s u c h   a  

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

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

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

r i s k   of  e j e c t i o n   of   t h e   v a l v e   of  t h e   c l o s u r e   by  t h e  

p r e s s u r e   g a s .  

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

a  p r e s s u r e   v e s s e l   s u c h   as  a  keg   or  a  c a s k ,   c o m p r i s e s   a n  

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

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

t h e   n e c k   h a v i n g   i n t e r n a l   a n g u l a r l y - s p a c e d   r a d i a l   l u g s ,  

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

t h e   n e c k ,   t h e   v a l v e   b o d y   h a v i n g   e x t e r n a l   a n g u l a r l y -  

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

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

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

c a r r i e d   by  t h e   v a l v e   b o d y   and   s c r e w e d   on  to  t h e   n e c k ,  

c h e c k   means   p r e v e n t i n g   a x i a l   w i t h d r a w a l   of  t h e   v a l v e  

body   f r o m   t h e   c o l l a r   and   a  l o c k i n g   r i n g   r e m o v a b l y   i n t e r -  

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

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

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

l u g s .  



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

t h e   v a l v e   body   and  t h e   n e c k   and   t h e   s e a l   m u s t   b e  

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

l u g s   c a n   be  b r o u g h t   i n t o   e n g a g e m e n t   by  r o t a t i o n   of  t h e  

b o d y .  

C o n v e n i e n t l y   t h e   l o c k i n g   r i n g   i s   a  s p l i t   r i n g   w h i c h  

can   be  o p e n e d   a t   i t s   s p l i t   and   p a s s e d   l a t e r a l l y   i n t o   o r  

f r o m   i t s   l o c k i n g   p o s i t i o n   and  i t   may  a l s o   be  f r a n g i b l e  

so  t h a t   i t s   r e m o v a l   i n v o l v e s   b r e a k a g e ,   t h u s   p r o v i d i n g  

e v i d e n c e   of  t a m p e r i n g   and  p r e v e n t i n g   r e - u s e .  

The  a b o v e   and  o t h e r   f e a t u r e s   of   t h e   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d   w i t h   r e f e r e n c e ,   by  way  of  e x a m p l e ,   t o  

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

F i g s .   1,  2  and   3  a r e   p a r t   a x i a l   s e c t i o n s   s h o w i n g   a  

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

of   a s s e m b l y   and  l o c k i n g ,  

F i g .   4  i s   an  e x p l o d e d   p a r t - s e c t i o n a l   v i e w  

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

to   t h a t   of  F i g s .   1  to   3  b u t   w i t h   some  m o d i f i c a t i o n  

i n   d e s i g n .  

F i g .   5,  on  a  s m a l l e r   s c a l e ,   i s   an  i n v e r t e d   p l a n   o f  

t h e   l o c k i n g   r i n g   of  F i g .   4,  a n d  

F i g .   6,  on  a  s m a l l e r   s c a l e ,   i s   a  s i d e   e l e v a t i o n   o f  

a  m o d i f i e d   d e s i g n   of  v a l v e   b o d y .  

The  v a l v e   c l o s u r e   c o m p r i s e s   a  v a l v e   b o d y   10  h o u s i n g  

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

in   F i g .   4,  of   t h e   k i n d   w h i c h   a r e   a s s e m b l e d   in   t h e   b o d y   1 0  

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

s e a t   21  a g a i n s t   w h i c h   t h e   v a l v e   s e a l s   and   w h i c h   p r e v e n t s  



e j e c t i o n   of   t h e   v a l v e .   The  v a l v e   i t s e l f   d o e s   n o t   f o r m  

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

d e s c r i b e d .  

The  b o d y   10  h a s   a  t o p   f l a n g e   10a ,   of   l o b e d   s h a p e   t o  

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

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

c i r c u m f e r e n t i a l l y - e x t e n d i n g   l u g s   11  a t   a b o u t   m i d - l e n g t h  

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

s t o p s   l l a ,   and   an  i n w a r d   s h o u l d e r   10c  n e a r   t h e   i n n e r   e n d  

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

The  b o d y   10  i s   i n s e r t e d   c o a x i a l l y   i n t o   a  n e c k   12  

w h i c h   h a s   a  f l a n g e   12a  a t   i t s   i n n e r   end  to   f o r m   a  m o u n t i n g  

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

or  c a s k   ( n o t   s h o w n ) .  

A  r e s i l i e n t   0 - r i n g   s e a l   13  l i e s   b e t w e e n   a  s h o u l d e r   1 2 b  

on  t h e   n e c k   and   t h e   s h o u l d e r   10c  on  t h e   b o d y   1 0 .  

The  n e c k   12  h a s   an  e x t e r n a l   s c r e w - t h r e a d   14  a n d  

i n t e r n a l l y   h a s   a n g u l a r l y - s p a c e d   l u g s   15  of   a  c i r c u m f e r e n -  

t i a l   d i m e n s i o n   to   a l l o w   t h e   l u g s   11  to   p a s s   a x i a l l y  

b e t w e e n   t h e m   and   to  f i t   b e t w e e n   t h e   a n t i - r o t a t i o n  

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

l u g s .  

The  v a l v e   c l o s u r e   a l s o   i n c l u d e s   a  c o l l a r   16  w h i c h  

h a s   an  i n t e r n a l   s c r e w - t h r e a d   16a  to   e n g a g e   t h e   t h r e a d   1 4  

on  t h e   n e c k .   W i t h i n   i t s   o u t e r   end  t h e   c o l l a r   h a s   a  

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

c h e c k   r i n g   17  t h e   i n t e r n a l   d i a m e t e r   of   w h i c h   i s   l e s s   t h a n  

t h e   o u t e r   d i a m e t e r   of  t h e   l u g s   1 1 .  

In   p r a c t i c e   t h e   n e c k   12  w i l l   r e m a i n   f i x e d   t o   t h e  

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



r e m o v e d   a t   any   t i m e .  

To  a s s e m b l e   t h e   body   10  and  c o l l a r   16  to   t h e   n e c k   1 2 ,  

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

l o o s e l y   h e l d   t o g e t h e r   by  i n s e r t i n g   t h e   c h e c k   r i n g   17  i n t o  

i t s   g r o o v e   w h i l s t   p r o j e c t i n g   i n t o   t h e   a x i a l   gap  b e t w e e n  

t h e   s h o u l d e r   10b  and   t h e   l u g s   1 1 .  

T h i s   a s s e m b l y   i s   now  o f f e r e d   up  to   t h e   n e c k   w i t h   t h e  

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

t h e   s e a l   13  b e i n g   on  t h e   b o d y   10  a g a i n s t   s h o u l d e r   1 0 c .  

When  t h e   t h r e a d s   14,  16a  m e e t ,   t h e   s e a l   13  w i l l   be  b e l o w  

l u g s   15  a t   t h e   l e v e l   of  s p a c e   18  ( F i g .   1 ) .  

W i t h   t h e   l u g s   11  a n g u l a r l y   o f f s e t   f r o m   t h e   l u g s   1 5 ,  

t h e   c o l l a r   16  i s   now  s c r e w e d - d o w n   u n t i l   i t s   l o w e r   e n d  

a b u t s   t h e   b o t t o m   of   an  a n n u l a r   g r o o v e   12c  i n   t h e  

f l a n g e   12a ,   t h e   c o m p o n e n t s   t h e n   b e i n g   i n   t h e   p o s i t i o n s  

shown  i n   F i g .   1.  I t   w i l l   be  n o t e d   t h a t   t h e   l u g s   1 1  

a x i a l l y   o v e r l a p   l u g s   1 5 .  

The  v a l v e   b o d y   10  i s   now  p u s h e d   down  to   c o m p r e s s  

t h e   s e a l   13  to   c a r r y   t h e   l u g s   11  a x i a l l y   c l e a r   of   l u g s   1 5  

and   t h e   b o d y   i s   t h e n   r o t a t e d   to   a l i g n   t h e   s e t s   of   l u g s   1 1  

and   15.   On  r e l e a s i n g   t h e   b o d y ,   t h e   l u g s   11  r i s e   i n t o  

a b u t m e n t   w i t h   l u g s   15  w h i c h   l i e   b e t w e e n   t h e   a n t i - r o t a t i o n  

s t o p s   l l a   as  s h o w n   i n   F i g .   2 .  

The  c o l l a r   16  i s   now  u n s c r e w e d   u p w a r d l y   on  t h e  

t h r e a d   14  u n t i l   i t s   u p p e r   end  a b u t s   t h e   v a l v e   b o d y  

f l a n g e   10a   and   t h e   c h e c k   r i n g   17  a b u t s   t h e   s h o u l d e r   l O b  

( F i g .   3 ) .   A  s p l i t   l o c k i n g   r i n g   19  of  p l a s t i c s   or   o t h e r  

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

g r o o v e   12c  to   o c c u p y   t h e   a x i a l   s p a c e   b e t w e e n   t h e   l o w e r  



end  of   t h e   c o l l a r   16  and  t h e   b o t t o m   of  t h e   g r o o v e .  

I t   w i l l   be  c l e a r   t h a t   t h e   b o d y   10  c an   n e i t h e r   b e  

r o t a t e d ,   t h i s   b e i n g   p r e v e n t e d   by  t h e   e n g a g i n g   l u g s   11,  1 5 ,  

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

c o l l a r   16  a b u t t i n g   b o t h   t h e   f l a n g e   10a  and   t h e   l o c k i n g  

r i n g   1 9 .  

F u r t h e r ,   t h e   c o m p o n e n t s   a r e   so  d i m e n s i o n e d   t h a t  

u n l e s s   t h e   l u g s   15  a r e   p r o p e r l y   e n g a g e d   b e t w e e n   t h e  

s t o p s   l l a   t h e   l o c k i n g   r i n g   19  c a n n o t   be  i n s e r t e d   b e t w e e n  

t h e   c o l l a r   16  and   t h e   b o t t o m   of  g r o o v e   1 2 c .  

R e m o v a l   of   t h e   v a l v e   b o d y   10  i s   e f f e c t e d   by  a  r e v e r s e  

o p e r a t i o n .   A f t e r   e n s u r i n g   t h a t   t h e   p r e s s u r e   w i t h i n   t h e  

c a s k   or   k e g   i s   f u l l y   r e l i e v e d ,   t h e   l o c k i n g   r i n g   19  i s  

r e m o v e d ,   t h e   c o l l a r   16  i s   s c r e w e d   down  to  c o n t a c t   t h e  

b o t t o m   of   g r o o v e   12c ,   and   t h e   l u g s   11,  15  a r e   d i s e n g a g e d  

by  d e p r e s s i n g   and   t h e n   t u r n i n g  t h e   v a l v e   b o d y   10.   T h e  

b o d y   10  and   c o l l a r   16  may  now  be  r e m o v e d .  

I f   t h e   o p e r a t o r   f a i l s   to   d e - p r e s s u r i s e   t h e   c a s k   o r  

k e g   b e f o r e   a t t e m p t i n g   r e m o v a l ,   r e l e a s e   of  p r e s s u r e   w i l l  

o c c u r   a u t o m a t i c a l l y   when   t h e   l u g s   11,  15  a r e   d i s e n g a g e d .  

A l t h o u g h   t h e   b o d y   10  w i l l   be  f o r c e d   u p w a r d s ,   i t   w i l l   b e  

p r e v e n t e d   f r o m   e j e c t i o n   by  t h e   l u g s   11  a b u t t i n g   t h e   c h e c k  

r i n g   17.   A l s o   t h e   s e a l   13  w i l l   t r a v e l   u p w a r d s   so  t h a t  

p r e s s u r e   gas   e s c a p e s   a r o u n d   t h e   s e a l   t h r o u g h   t h e   s p a c e   1 8 .  

I t   w i l l   be  c l e a r   t h a t   when   t h e   c l o s u r e   i s   a s s e m b l e d  

t h e   v a l v e   b o d y   10  c a n n o t   be  r o t a t e d   b e c a u s e   t h e   a n t i -  

r o t a t i o n   s t o p s   11a   c o n t a c t   t h e   f i x e d   l u g s  1 5 .   A l s o   t h e  

c o l l a r   16  s h r o u d s   t h e   n e c k   12  and  c a n n o t   be  s c r e w e d   up  o r  

down  so  t h a t   t h e   m e t h o d   of  r e m o v a l   of  t h e   b o d y   and   c o l l a r  



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

t h e   c l o s u r e .  

M o d i f i e d   d e s i g n   d e t a i l s   a r e   shown  i n   F i g s .   4,  5  and   6 .  

The  s h o u l d e r s   10c   and   12b  a r e   b e v e l l e d   to   f a c i l i t a t e  

r o l l i n g   d i s p l a c e m e n t   of  t h e   0 - r i n g   s e a l   13  d u r i n g  

a s s e m b l y   of   t h e   c l o s u r e .  

As  shown  i n   F i g .   6,  i n c r e a s e d   h e i g h t   i s   g i v e n   to   o n e  

end  s t o p   l l a   on  e a c h   l u g   11  w h i c h   e n c o u n t e r s   t h e   r e s p e c -  

t i v e   l u g   15  when   t h e   b o d y   10  i s   t u r n e d   i n   a s s e m b l y   of   t h e  

c l o s u r e .   T h e s e   h i g h e r   s t o p s   p r e c l u d e   t h e   b o d y   10  b e i n g  

r o t a t e d   b e y o n d   a l i g n m e n t   of   t h e   l u g s   11  and  15  e v e n   i f  

t h e   b o d y   10  i s   t h r u s t   i n   t o o   f a r   b e f o r e   r o t a t i o n .  

The  l o c k i n g   r i n g   19  as  shown   i n   F i g s .   4  and   5  i s  

w e a k e n e d   by  a  d e e p   c i r c u m f e r e n t i a l   g r o o v e   19a  i n   i t s  

u n d e r s i d e   so  t h a t   when   t h e   r i n g   i s   r e m o v e d ,   s u c h   as  b y  

a  h o o k   e n g a g e d   i n   an  eye   19b  a t   t h e   s p l i t   of  t h e   r i n g ,  

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

of   t h e   r i n g   l e a v e s   t h e   g r o o v e   1 2 c .   Thus   t h e   r i n g   19  

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



1.  A  v a l v e d   c l o s u r e ,   f o r   a  p r e s s u r e   v e s s e l   s u c h  

as  a  keg   or   a  c a s k ,   c o m p r i s i n g   an  e x t e r n a l l y   s c r e w -  

t h r e a d e d   n e c k   ( 1 2 ) ,   f o r   r i g i d   a t t a c h m e n t   as  a  m o u n t i n g  

r i n g   to   t h e   r i m   of   a  t a p - h o l e   in   t h e   v e s s e l ,   t h e   n e c k  

h a v i n g   i n t e r n a l   a n g u l a r l y - s p a c e d   r a d i a l   l u g s   ( 1 5 ) ,   a  

v a l v e - c o n t a i n i n g   t u b u l a r   b o d y   ( 1 0 )   i n s e r t e d   c o a x i a l l y  

in   t h e   n e c k ,   t h e   v a l v e   b o d y   h a v i n g   e x t e r n a l   a n g u l a r l y -  

s p a c e d   r a d i a l   l u g s   ( 1 1 )   e n g a g e a b l e   w i t h   and   d i s e n g a g e a b l e  

f r o m   t h e   n e c k   l u g s   ( 1 5 )   by  a x i a l   d i s p l a c e m e n t   a n d  

r o t a t i o n   of   t h e   v a l v e   b o d y ,   an  i n t e r n a l l y   s c r e w - t h r e a d e d  

c o l l a r   ( 1 6 )   c a r r i e d   by  t h e   v a l v e   b o d y   and  s c r e w e d   on  t o  

t h e   n e c k ,   c h e c k   m e a n s   ( 1 7 )   p r e v e n t i n g   a x i a l   w i t h d r a w a l  

of  t h e   v a l v e   b o d y   f r o m   t h e   c o l l a r   and  a  l o c k i n g   r i n g   ( 1 9 )  

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

t h e   c o l l a r   and   n e c k   to   h o l d   t h e   c o l l a r   in   a  p o s i t i o n  

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

d i s e n g a g e m e n t   of   t h e   l u g s .  

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

c h a r a c t e r i s e d   t h e r e b y   t h a t   a  r e s i l i e n t   s e a l   ( 1 3 )   i s  

p r o v i d e d   b e t w e e n   t h e   v a l v e   body   ( 1 0 )   and   t h e   n e c k   ( 1 2 )  

and  t h e   s e a l   m u s t   be  c o m p r e s s e d   by  a x i a l   m o v e m e n t   of   t h e  

v a l v e   b o d y   b e f o r e   t h e   l u g s   ( 1 1 , 1 5 )   can   be  b r o u g h t   i n t o  

e n g a g e m e n t   by  r o t a t i o n   of  t h e   b o d y .  

3.  A  v a l v e d   c l o s u r e   a c c o r d i n g   to   c l a i m   1  or   2 ,  

c h a r a c t e r i s e d   t h e r e b y   t h a t   t h e   c h e c k   means   c o m p r i s e s   a  

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



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

of  t h e   v a l v e   b o d y   l u g s   ( 1 1 ) .  

4.  A  v a l v e d   c l o s u r e   a c c o r d i n g   to   c l a i m   1,  2  or   3 ,  

c h a r a c t e r i s e d   t h e r e b y   t h a t   t h e   l o c k i n g   r i n g   ( 1 9 )   i s   a  

f r a n g i b l e   r i n g   w e a k e n e d   by  a  c i r c u m f e r e n t i a l   g r o o v e   ( 1 9 a ) .  

5.  A  v a l v e d   c l o s u r e   a c c o r d i n g   to   any   of   c l a i m s   1 

to   4,  c h a r a c t e r i s e d   t h e r e b y   t h a t   t h e   v a l v e   b o d y   l u g s   ( 1 1 )  

h a v e   end  s t o p s   ( l l a )   to  p r e v e n t   r o t a t i o n   of   t h e   v a l v e  

b o d y   when   t h e   n e c k   l u g s   ( 1 5 )   a r e   e n g a g e d   b e t w e e n   t h e   e n d  

s t o p s   ( l l a ) .  

6.  A  v a l v e d   c l o s u r e   a c c o r d i n g   to   c l a i m   5 ,  

c h a r a c t e r i s e d   t h e r e b y   t h a t   on  e a c h   v a l v e   b o d y   l u g   ( 1 1 )  

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

t h e   b o d y   b e i n g   r o t a t e d   b e y o n d   a l i g n m e n t   of  t h e  

l u g s   (11  and  1 5 ) .  
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