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A  valving  element  for  a  plate-type  valve. 

@  The  valving  element,  according  to  the  first  embodiment 
depicted,  comprises  a  plate-type  element  having  an  un- 
dulated  or  scalloped  edge  or  periphery.  The  plate-type  ele- 
ment  has  a  plurality  of  flow  ports  formed  therein  each  of 
which  subtends  an  arc  drawn  from  the  radial  centre  of  the 
element.  The  ends  of  the  ports,  which  other  wise  would  be 
subject  to  fatigue,  failure  and  fracture,  are  spaced  further 
from  the  edge  than  in  prior  art  practice.  Accordingly,  the 
shock  of  impact  of  the  plate-type  element  on  opening  or 
closing  is  less  likely  to  precipitate  fatigue  and  failure  of  the 
port  ends.  Additionally,  at  a  plurality  of  locations  about  the 
periphery,  the  plate-type  element  has  linear  portions  upon 
the  plate-type  element  impacting  on  any  of  these  linear 
portions,  It  will  make  a  line  contact  which  more  readily 
disperses  the  impact  shock. 
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a  v a x v m g   m e m e n t   r o r  
A  P l a t e - t y p e   V a l v e  

T h i s   i n v e n t i o n   p e r t a i n s ,   s p e c i f i c a l l y ,   to  v a l v i n g  
e l e m e n t s ,   and  g e n e r a l l y   to  v a l v e s   w i t h i n   w h i c h   s u c h  
e l e m e n t s   f u n c t i o n ,   s u c h   as  t h e   v a l v e s   u s e d   i n  
r e c i p r o c a t i n g   gas   c o m p r e s s o r s .   T h e s e   v a l v e s   a r e  

5  e s s e n t i a l l y   o n e - w a y   d e v i c e s   a l l o w i n g   gas   f l o w   in  a  s i n g l e  
d i r e c t i o n .   They  ( i . e . ,   t h e   v a l v i n g   e l e m e n t s   t h e r e i n )  
r e s p o n d   to  p r e s s u r e   d i f f e r e n c e s   a c r o s s   them  a n d ,   c o m m o n l y ,  
c l o s i n g   s p r i n g s   a r e   u s e d   to   a s s i s t   t h e   v a l v i n g   e l e m e n t s  
t h e r e i n   in  c l o s i n g   a t   a  p a r t i c u l a r   t i m e   r e l a t i v e   to  t h e  

10  c o m p r e s s o r   c y c l e .  

V a l v i n g   e l e m e n t s   come  in  a  v a r i e t y   o f   t y p e s ,   and  t h e  
p a r t i c u l a r   one  a d d r e s s e d   by  t h i s   d i s c l o s u r e   i s   of  t h e  
p l a t e   t y p e   w e l l   known  in  t h e   p r i o r   a r t .   E x e m p l a r y   t h e r e o f  

15  a r e   t h e   p l a t e - t y p e   v a l v i n g   e l e m e n t s   in  t h e   " P l a t e   V a l v e "  
d i s c l o s u r e s   in  U .S .   -A-   3 , 3 2 7 , 7 3 1   and  3 , 7 0 3 , 9 1 2 ,   i s s u e d   t o  
T.K.   K e h l e r ,   and  F.  B a u e r ,   e t   a l ,   r e s p e c t i v e l y ,   on  27  J u n e  
1967  and  28  N o v e m b e r   1972 .   Each   of  s u c h   v a l v i n g   e l e m e n t s ,  
e s s e n t i a l l y ,   i s   a  s e r i e s   of  c o n c e n t r i c   r i n g s   j o i n e d  

20  t o g e t h e r   by  webs  and  s t r e n g t h e n e d   by  r a d i a l   l i g a m e n t s .  
They  can   r a n g e   in  d i a m e t e r   f rom  a p p r o x i m a t e l y   t h r e e   i n c h e s  
up  to  t w e l v e   i n c h e s ,   and  h a v e   a  t y p i c a l   p l a t e   t h i c k n e s s   o f  
. 080   i n c h e s .  

25  V a l v i n g   e l e m e n t s   in  p l a t e - t y p e   v a l v e s   c y c l e   as  h i g h   a s  
t w e n t y   t i m e s   p e r   s e c o n d   w i t h   t o t a l   l i f t s   of  a p p r o x i m a t e l y  
. 060   i n c h e s .   T y p i c a l l y ,   i m p a c t   v e l o c i t i e s   t h e r e o f ,   a t   t h e  
v a l v e   s e a t ,   a r e   in  t h e   f o u r   to   e i g h t   f e e t   p e r   s e c o n d   r a n g e  
a l t h o u g h ,   in  some  c a s e s ,   i m p a c t s   in  e x c e s s   of  t e n   f e e t   p e r  

30  s e c o n d   h a v e   b e e n   m e a s u r e d .   I m p a c t   of  t h e   v a l v i n g   e l e m e n t  
w i t h   t h e   v a l v e   s e a t   has   b e e n   s h o w n ,   e x p e r i m e n t a l l y ,   t o  
p r o d u c e   h i g h   s t r e s s e s   in  t h e   o u t e r   r im  n e a r   t h e  
t h e r a d j a c e n t   f l o w   p o r t ( s ) .   T y p i c a l l y ,   t h e   v a l v i n g   e l e m e n t  
a p p r o a c h e s   t h e   v a l v e   s e a t   in  a  t i l t e d   m a n n e r .   C o n t a c t  
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t n e n   t a k e s   p l a c e   o v e r   a  s m a l l   a r e a ,   i . e . ,   a  p o i n t   c o n t a c t ,  
of  t h e   v a l v i n g   e l e m e n t   p e r i p h e r y ,   c a u s i n g   b e n d i n g .  

E v e n t u a l l y ,   t h e   v a l v i n g   e l e m e n t   p l a t e   m a t e r i a l   f a t i g u e s ,  
and  a  c r a c k   d e v e l o p s ,   f o r c i n g   t h e   m a c h i n e   ( i . e . ,   g a s  
c o m p r e s s o r )   to  be  s h u t   down  f o r   r e p a i r s   to  be  m a d e .  

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to   d i s c l o s e   a  v a l v i n g  
e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e   w h i c h   is   n o t   s u b j e c t   t o  
e a r l y   f a t i g u e ,   f a i l u r e   and  f r a c t u r e .   I t   is   a l s o   an  o b j e c t  
of  t h i s   i n v e n t i o n   to  s e t   f o r t h   a  h a l v i n g   e l e m e n t   f o r   a  
p l a t e - t y p e   v a l v e ,   c o m p r i s i n g   a  p l a t e ;   s a i d   p l a t e   h a v i n g ^ ,  
(a)   a p e r t u r e s   f o r m e d   t h e r e i n   f o r   t h e   c o n d u c t   of  f l u i d ,  
t h e r e t h r o u g h ,   (b?  a  g i v e n   c e n t r e ,   and  (c)   an  o u t e r  
p e r i p h e r y   d e f i n i n g   t h e   o u t e r m o s t   edge   of  s a i d   p l a t e ;  
w h e r e i n   s a i d   a p e r t u r e s   s u b t e n d   given1  a r c s   d r awn   f rom  s a i d   " 

g i v e n   c e n t r e ;   and  g i v e n   o n e s   of  s a i d   a p e r t u r e s   e a c h   h a v e   a  
f i r s t   p o r t i o n   i n t e r m e d i a t e   t h e   l e n g t h   t h e r e o f   w h i c h   i s  
more  p r o x i m a t e   to  s a i d   edge   t h a n   a r e   o t h e r   p o r t i o n s  
t h e r e o f   w h i c h   s u b s i s t   a t   e i t h e r   ' s i d e s   of  s a i d   f i r s t  
p o r t i o n .  

I t   i s   f u r t h e r   an  o b j e c t   of  t h i s   i n v e n t i o n   to  d i s c l o s e   a  
v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e ,   c o m p r i s i n g   a  
p l a t e ;   s a i d   p l a t e   h a v i n g   '(a)  a p e r t u r e s   f o r m e d   t h e r e i n   f o r  
c o n d u c t   of   f l u i d   t h e r e t h r o u g h ,   :  4 b j   a  ̂ g i v e n   c e n t r e ,   and  ( c )  
an  o u t e r m o s t   p e r i p h e r y ;   antt.  - w h e r e i n   s a i d   p e r i p h e r y   i s  
d e f i n e d ,   a t   l e a s t   in  p a r t ,   _*y:  a  p l u r a l i t y   of  r a d i i   d r a w n  
f rom  r a d i a l   c e n t r e s   whlcfr,.*ar"e  s p a c e d   a p a r t   f rom  s a i d   g i v e n  
c e n t r e .  

v  i 
\  : 

F u r t h e r   o b j e c t s   of  t h i s   i n v e n t i o n ,   as  w e l l   as  t h e   n o v e l  
f e a t u r e s   t h e r e o f ,   w i l l   become  w$£.e  a p p a r e n t   by  r e f e r e n c e  
to  t h e   f o l l o w i n g   d e s c r i p t i o n   t a k e n   in  c o n j u n c t i o n   w i t h   t h e  
a c c o m p a n y i n g   f i g u r e s ,   in  w h i c h   : -  

F i g u r e   1  is   a  p l a n   v i e w   of  a  p r i o r   a r t ,   p l a t e - t y p e ,  
v a l v i n g   e l e m e n t   s i m i l a r   to  t h o s e   in  t h e   c i t e d   U . S .  

p a t e n t s ;   . 
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f i g u r e s   dA  ana  da  a r e   u ;   a  p a r t i a l   p l a n   v i ew   of  a n  
edge   of  s u c h   a  p r i o r   a r t ,   v a l v i n g   e l e m e n t ,   and  (b)  a n  
i l l u s t r a t i o n   in  s i m p l e   l i n e   d r a w i n g   of  s u c h   a  p l a t e  
a p p r o a c h i n g   c o n t a c t   w i t h   i t s   v a l v i n g   p l a t e ,   t he   a n g l e  
of  i n c i d e n c e   b e i n g   shown  in  e x a g g e r a t i o n   o n l y   t o  
c l a r i f y   t h e   m a t t e r ;  

F i g u r e s   3A  and  3B  a r e   i l l u s t r a t i o n s ,   g e n e r a l l y  
c o r r e s p o n d i n g   w i t h   F i g u r e s   2A  and  2B,  r e p r e s e n t i n g  
t h e   v a l v i n g   e l e m e n t   ( o f   F i g u r e s   2A  and  2B)  upon  i t s  
h a v i n g   made  c o n t a c t   w i t h   t h e   v a l v e   s e a t ,   and  s h o w i n g  
a  f a t i g u e   f r a c t u r e   o c c u r r i n g   t h e r e i n ;  

F i g u r e   4  i s   a  p l a n   v i ew  of  a  f i r s t   e m b o d i m e n t   of  t h e  
v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   t h e   i n v e n t i o n ;  

F i g u r e   5  i s   a  g r e a t l y   e n l a r g e d   p l a n   v i ew   of  a  p o r t i o n  
of  t h e   v a l v i n g   e l e m e n t   of  F i g u r e   4 ;  

F i g u r e s   6  and  7  a r e   p l a n   v i e w s ,   s i m i l a r   to  t h a t   o f  
F i g u r e   5,  d e p i c t i n g   a l t e r n a t e   e m b o d i m e n t s   of  t h e  
i n v e n t i o n ;   a n d  

F i g u r e   8  i s   a  p l a n   v i e w   of  t h e   f i r s t   e m b o d i m e n t   o f  
t h e   i n v e n t i o n ,   a g a i n   w i t h   g e o m e t r i c   r e f e r e n c e   l i n e s  
s u p e r i m p o s e d   t h e r e o n .  

s  shown  in  F i g s .   1  to  3,  known  p l a t e - t y p e   v a l v i n g  
l e m e n t s   10  c o m m o n l y   c o m p r i s e   a  p l a t e   12  h a v i n g   a  c i r c u l a r  
dge  or  p e r i p h e r y   14,  and  h a v i n g   a  p l u r a l i t y   of   a p e r t u r e s ,  
r  f l o w   p o r t s   16,  f o r m e d   t h e r e t h r o u g h ,   t h e   p e r i p h e r y   14 
nd  t h e   f l o w   p o r t s   16  b e i n g   c o n c e n t r i c   a b o u t   t h e   r a d i a l  
e n t r e   18  of  t h e   p l a t e   12.  The  a p e r t u r e s ,   or  f l o w   p o r t s  
6,  a r e   s p a c e d   in  t h e   r a d i a l   d i r e c t i o n   by  webs  20,   and  i n  
he  c i r c u m f e r e n t i a l   d i r e c t i o n   by  r a d i a l l y   e x t e n d i n g  
i g a m e n t s   22.  The  webs  20  and  l i g a m e n t s   22  s t r e n g t h e n   t h e  
l a t e .   In  u s e ,   t h e   p l a t e s   12  a r e   commonly   c y c l e d   a t   a  



0 2 0 8 8 1 4  
. i t -  

h i g h   r a t e ,   and  a l m o s t   a l w a y s   i m p a c t   on  t h e   c o m p l e m e n t a r y  
v a l v e   s e a t   a t   an  a n g l e .   C o n s e q u e n t l y ,   i n w a r d l y   of  t h e  
p o i n t   of  c o n t a c t ,   b e n d i n g   o c c u r s .   Too  s o o n ,   t h e   p l a t e  
m e t a l   f a t i g u e s   and  e x p e r i e n c e s   a  f r a c t u r e   24,  u s u a l l y  

5  t h r o u g h   an  a r e a   a d j a c e n t   an  end  of  a  r a d i a l l y - o u t e r m o s t  
f l o w   p o r t   1 6 .  

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

l o n g - l i v e d ,   t h e   i n v e n t i o n   c o n t e m p l a t e s   t h e   s t r e n g t h e n i n g  
10  t h e r e o f   a d j a c e n t   t h e   ends   of  t he   o u t e r m o s t   f l o w   p o r t s   1 6 ,  

by  s p a c i n g   a t   l e a s t   one  end  of  s u c h   o u t e r m o s t   f l o w   p o r t s  
16  a  g r e a t e r   d i s t a n c e   f rom  t h e   p e r i p h e r y   14  t h a n   t h e  
r a d i a l   s p a c i n g   of  an  i n t e r m e d i a t e   p a r t   of  s u c h   o u t e r m o s t  
f l o w   p a s s a g e s   f rom  t h e   p e r i p h e r y .   T h i s   i s   a c h i e v e d   in  o n e  

15  e m b o d i m e n t   by  c o n f i g u r i n g   t h e   p e r i p h e r y   of  t he   p l a t e   as  a  
p l u r a l i t y   of  a r c u a t e   p o r t i o n s   j o i n e d   by  r e c t i l i n e a r   e d g e  
p o r t i o n s ,   t h e   a r c u a t e   edge   p o r t i o n s   h a v i n g   a  r a d i u s   o f  
c u r v a t u r e   l e s s   t h a n   t h a t   of  t h e   a r c u a t e   f l o w   a p e r t u r e s .  
T h i s   r e s u l t s   in  a  p l a t e   12a  h a v i n g   an  u n d u l a t e d   o r  

20  s c a l l o p e d   p e r i p h e r y   14a,   as  shown  in  t h e   e m b o d i m e n t   o f  
F i g s .   4  and  5.  The  r e c t i l i n e a r   edge   p o r t i o n s   26  a v o i d  
p o i n t - c o n t a c t   i m p a c t s .   I t   can  be  s e e n   t h a t   t h e   o u t e r m o s t  
f l o w   p o r t s   16  a r e   s u b s t a n t i a l l y   in  p a r a l l e l   w i t h   m o s t  

a d j a c e n t ,   f l a t   edge   s e c t i o n s   26  of  t h e   p e r i p h e r y   14a  o f  
25  t h e   p l a t e   12a .   The  o u t e r m o s t   p o r t s   16  a r e   s p a c e d   b e t w e e n  

by  a r c u a t e   s e c t o r s   28  w h i c h   a r e   s u b s t a n t i a l l y   d e v o i d   o f  
f l o w   p o r t s ;   s e c t o r s   28,  f o r   e x a m p l e ,   e n c o m p a s s   a r e a s  
s u b s i s t i n g   b e t w e e n   p o i n t s   "A"  and  "B" ,   "C"  and  "D",   a n d  
"E"  and  "F" ,   and  r a d i u s   o r i g i n s   3 0 .  

3 0  

The  f l o w   p o r t s   16  s u b t e n d   t he   a n g l e s   " I " ,   " I I " ,   " I I I "   a n d ,  
in  f a c t ,   a r e   c o n c e n t r i c   w i t h   t h e   r a d i a l   c e n t r e   32  of  t h e  
p l a t e   12a .   The  s e c t o r s   28,   h o w e v e r ,   a r e   d rawn  o n  
f o r e s h o r t e n e d   r a d i i   f rom  t h e   o r i g i n s   30.  H e n c e ,   t h e y  

35  d e f i n e   p l a t e   p o r t i o n s ,   b e t w e e n   t h e   o u t e r m o s t   p o r t s   1 6 ,  
w h i c h   a r e   l i k e   e x t e n d i n g   l o b e s   34.  By  way  o f  
u n d e r s t a n d i n g   a  f e a t u r e   of  t h e   i n v e n t i o n ,   e a c h   o u t e r m o s t  
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p o r t   16  may  be  c o n s i d e r e d   to  be  s u b d i v i d e d   i n t o   s e c t i o n s  
"a"   t h r o u g h   " e " .   The  c e n t r e   s e c t i o n   V ,   as  can  be  s e e n ,  
i s   more  p r o x i m a t e   to   t h e   edge   or  p e r i p h e r y   14a  of  t h e  
p l a t e   12a  t h a n   a r e   t h e   t e r m i n a l   s e c t i o n s   "d"  and  " e " .  

5  I n c r e a s e d   s p a c i n g   f rom  t h e   p e r i p h e r y   14a ,   f o r   s e c t i o n s   " d "  
and  "e"   i s   p r o v i d e d ,   t h e r e f o r e ,   by  t h e   a r c u a t e   s e c t o r s   2 8  
or  l o b e s   34  t h e r e o f ,   w h i c h ,   due  to   t h e i r   f o r e s h o r t e n e d  
r a d i i ,   d e f i n e   some  of  t h e   u n d u l a t i o n   of  t h e   p e r i p h e r y   1 4 a .  

10  Each   of  t h e   o u t e r m o s t   p o r t s   16  has   a  p a i r   of  s u r f a c e s   36  
and  36a  w h i c h   a r e   t a n g e n t   to   an  i m a g i n a r y ,   b r o k e n ,  
s t r a i g h t   l i n e   38  d r a w n   t h e r e b e t w e e n .   T h i s   l i n e   38  m a y  
a l s o   be  r e g a r d e d   as  a  c h o r d   to   t h e   a r c u a t e   i n n e r   edge   o f  
t h e   o u t e r m o s t   p o r t s   16.  L i n e s   38  a r e   p a r a l l e l   w i t h   t h e  

15  t h e r e a d j a c e n t   f l a t   edge   s e c t i o n s   26  of  t h e   p e r i p h e r y   1 4 a ,  
in  t h a t   s u c h   s e c t i o n s   26  a r e   l i n e a r .   S e c t i o n s   26  o b t a i n  
b e t w e e n   p e r i p h e r a l   p o i n t s   "B"  and  "C" ,   and  "E"  and  " A " j  
f u r t h e r   o n e s   t h e r e o f   e x t e n d   f rom  p o i n t s   "Dn  and  w F n .  

>0  The  e n d s   of  t h e   o u t e r m o s t   p o r t s   16,  t h e n ,   w h i c h   were   a t  
r i s k   in  p r i o r   a r t ,   p l a t e - t y p e   v a l v i n g   e l e m e n t s ,   a r e  
c o n s i d e r a b l y   more  i n b o a r d   of  t h e   p e r i p h e r y   14a  in  t h i s  
e m b o d i m e n t   of  t h e   i n v e n t i o n .   Such  e n d s   e n j o y   a  g r e a t e r ,  
p r o t e c t i v e   w i d t h   42  of  p l a t e   m a t e r i a l   to  i s o l a t e   them  f r o m  

!5  i m p a c t i n g   s h o c k s ,   and  t h e   l a t t e r   s h o c k s   a r e   more  r e a d i l y  
d i s s i p a t e d   t h r o u g h   t h e   t h e r e a d j a c e n t   s e c t o r s   28.   As  f o r  
t h e   g r e a t e r ,   i n t e r m e d i a t e   p o r t i o n s   of  t h e   o u t e r m o s t   p o r t s  
16,  t h e y   too   a r e   l e s s   s u b j e c t   to   d a m a g i n g   s h o c k .   T h e  
t h e r e a d j a c e n t   l i n e a r   s e c t i o n s   26  can   o n l y   e f f e c t   a  l i n e  

0  c o n t a c t ,   upon  i m p a c t i n g l y   c l o s i n g   on  a  c o m p l e m e n t a r y   v a l v e  
s e a t   ( o r   s t o p   p l a t e ) .   T h i s   d e f i n e s   a  m a r k e d   i m p r o v e m e n t  
o v e r   p r i o r   a r t   v a l v i n g   e l e m e n t s   w h i c h ,   f o r   b e i n g   w h o l l y  
a r c u a t e   a b o u t   t h e   p e r i p h e r y   t h e r e o f ,   u n a v o i d a b l y   m u s t  
s u s t a i n   l o c a l i z e d ,   p o i n t - c o n t a c t   i m p a c t s .  

5 

The  p l a t e   12a  has   a  maximum  o u t s i d e   d i a m e t e r   44,   d e f i n e d  
by  t h e   s e c t o r s   28  or  l o b e s   34,  and  r e p r e s e n t e d   by  a  b r o k e n  
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l i n e ,   as  w e l l   as  a  minimum  o u t s i d e   d i a m e t e r   46,  d e f i n e d   b y  

t he   s e c t i o n s   26,  and  r e p r e s e n t e d   by  a  f u r t h e r   b r o k e n   l i n e .  

The  c o n f i g u r a t i o n   of  t he   p l a t e   12a,   t h e n ,   c o m p r i s e s  

p o r t i o n s   d e f i n e d   in  p a r t   by  s e c t o r s   28  or  l o b e s   34  w h i c h  

5  a r e   a d d e n d u m s   to  t h e   minimum  o u t s i d e   d i a m e t e r   46,   a n d  

p o r t i o n s   d e f i n e d   in  p a r t   by  t h e   s e c t i o n s   26  w h i c h   a r e  
d e d e n d u m s   f rom  t h e   maximum  o u t s i d e   d i a m e t e r   4 4 .  

An  a l t e r n a t i v e   e m b o d i m e n t   of  t he   i n v e n t i o n   i s   shown  i n  

10  F i g u r e   6,  w h i c h   i s   a  f r a g m e n t a r y   v i e w ,   s i m i l a r   to  F i g u r e  
5.  Here   t o o ,   t h e   o u t e r m o s t   f l o w   p o r t s   16a  of  t h e   p l a t e  
12b  a r e   a r c u a t e   bu t   in  t h i s   c a s e   t h e y   a r e   of  a  l e s s e r  

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

f o r m e d   t h r o u g h   a r c s   d rawn   f rom  r a d i a l   c e n t r e s   48  w h i c h   a r e  

15  a b o u t   t h e   c e n t r e   32a  of  t he   p l a t e   e a c h   i s   c o n c e n t r i c  

a b o u t   a  s e p a r a t e   c e n t r e   48  s p a c e d   r a d i a l l y   o u t w a r d   f r o m  

t h e   r a d i a l   c e n t r e   32a  of  t h e   p l a t e   12b.   I t   i s   p r e f e r r e d  
t h a t   t h e   c e n t r e s   48  be  e q u a l l y   s p a c e d   f rom  t h e   c e n t r e   3 2 a .  

By  t h i s   t e a c h i n g ,   t he   v a l v e   p l a t e   12b  may  h a v e   a  c i r c u l a r  

20  c o n f i g u r a t i o n   of  t he   p e r i p h e r y   14b,   c o n c e n t r i c   a b o u t   t h e  

c e n t r e   32a ,   a l t h o u g h   t h e   ends   of  t h e   o u t e r m o s t   p o r t s   1 6 a  

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

p o r t i o n   t h e r e o f   so  t h a t   t h e s e   e n d s   a r e   p r o t e c t e d   f r o m  

e a r l y   f a t i g u e   and  f a i l u r e .   The  p o r t s   16a  have   an  a r c   o f  

25  n a r r o w e r   a n g l e   and  t h u s   p r o v i d e   t he   i n c r e a s e d   r a d i a l  
d i m e n s i o n   42a  b e t w e e n   t h e   o u t e r   ends   t h e r e o f   and  a  

p r o x i m i t y   t h e r e o f   to  t h e   o u t e r   p e r i p h e r y   14b  w h i c h   w o u l d  

o b t a i n   i f   p o r t s   16a  were   c o n c e n t r i c   w i t h   c e n t r e   32a .   To 

r e v e r t   to   F i g u r e   1,  s u c h   more  n a r r o w l y   r a d i u s e d   p o r t s   1 6 a  

30  (as   p r o v i d e d   by  t h i s   i n v e n t i o n ) ,   and  t h e i r   r a d i a l   c e n t r e s  

48,  a r e   shown ,   t h e r e o n ,   in  two  l o c a t i o n s ,   by  p o r t s   1 6 a  

d e p i c t e d   by  b r o k e n   or  p h a n t o m   l i n e s .   Thus  i t   can  b e  

a p p r e c i a t e d   how  s i m p l y   t h e   p r i o r   a r t   v a l v i n g   e l e m e n t s   c a n  
e a s i l y   be  i m p r o v e d   by  a  p r a c t i c e   of   t h e   i n v e n t i o n .  

35  

As  e x p l a i n e d ,   and  as  shown  in  F i g u r e   5,  p l a t e   12a  is   s o  

c o n f i g u r e d   as  to  d e f i n e   an  i m p r o v e d ,   i n c r e a s e d   s p a c i n g ,   o f  
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uo&n  or  t n e   e n a s ,   i . e .   s e c t i o n s   "d"  and  " e " ,   of  o u t e r m o s t  
p o r t s   16  f rom  t h e   edge   or  p e r i p h e r y   14a .   The  l o b e s   3 4 ,  
h o w e v e r ,   d e f i n i n g   t h e   a d d e n d u m s   to  t h e   d i a m e t e r   46,  e x t e n d  
f u r t h e r   t h a n   t h e   w i d t h   42  t h e r e o f   o b t a i n i n g   a t   t h e   p o r t  
e n d s .   The  f u r t h e r   a l t e r n a t i v e   e m b o d i m e n t   shown  in  F i g u r e  
7,  c o m p r i s e s   a  p l a t e   12c  in  w h i e h   t h e   maximum  w i d t h  
a f f o r d e d   by  t h e   l o b e s   34  i s   u s e d   to   p r o t e c t   f i r s t   e n d s   o f  
t h e   o u t e r m o s t   p o r t s   1 6 .  

The  F i g u r e   7  e m b o d i m e n t   has   t h e   l o b e s   34 '   and  l i n e a r  
s e c t i o n s   40  s l i g h t l y   r o t a t e d ,   r e l a t i v e   to   t h e   o u t e r m o s t  
p o r t s   16.  A c c o r d i n g l y ,   f i r s t   e n d s ,   i . e . ,   s e c t i o n s   " e " ,   o f  
t he   l a t t e r   p o r t s   a r e   s u b s t a n t i a l l y   in  t h e   m i d p l a n e   of  t h e  
s e c t o r s   28.   S e c t i o n s   " e " ,   of   t h e   o u t e r m o s t   p o r t s ,   t h e n ,  
a r e   a t   a  maximum  w i d t h   42b  f rom  t h e   p e r i p h e r y   14c  of  t h e  
p l a t e   12c .   S e c o n d   e n d s ,   i . e . ,   s e c t i o n s   "d"  of  t h e  
o u t e r m o s t   p o r t s   16,  a r e   s p a c e d   a p a r t   f rom  t h e   p e r i p h e r y  
14c  no  f u r t h e r ,   p e r h a p s ,   t h a n   in  t h e   p r i o r   a r t   p l a t e s .  
H o w e v e r ,   t h e   l a t t e r   e n d s   or   s e c t i o n s   Bdn  s u b s i s t   i n  
a p p r o x i m a t e l y   t h e   m i d p l a n e   of  t h e   p e r i p h e r a l   l i n e a r  
s e c t i o n s   40.   C o n s e q u e n t l y ,   i m p a c t s   a r e   b o r n e   t h e r e   a l o n g  
a  l i n e   c o n t a c t ,   and  t h e   i m p a c t i n g   s h o c k   i s   more  w i d e l y  
i i s p e r s e d .  

rhe  g e o m e t r i c   d e f i n i t i o n s   of  t h e   i n v e n t i o n   a r e   c r i t i c a l   t o  
Lts  s u p e r i o r   d u r a b i l i t y .   A c c o r d i n g l y ,   to   e n h a n c e   t h e  
i i s c l o s u r e   and  i t s   c l a r i t y ,   F i g u r e   8  i s   p r o v i d e d .   T h e  
L a t t e r   c o r r e s p o n d s   to  t h e   f i r s t   e m b o d i m e n t ,   as  d e p i c t e d   i n  
f i g u r e s   4  and  5.  As  shown  in  F i g u r e   8,  p l a t e   12a  has   a  
f i r s t ,   c e n t r a l ,   c i r c u l a r   a r e a   50  h a v i n g   an  o u t e r  
c i r c u m f e r e n c e   52;  t h e   l a t t e r   i s   r e p r e s e n t e d   by  a  p h a n t o m  
3 i r c l e ,   and  i s   d r awn   f rom  t h e   p l a t e   c e n t r e   32  on  a  g i v e n  
- a d i u s .   P l a t e   12a ,   t h e n ,   has   a  s e c o n d ,   o u t e r ,   a n n u l a r  
i r e a   54  w h i c h   i s   i n t e g r a l   w i t h ,   and  in  c i r c u m s c r i p t i o n   o f ,  
f i r s t   a r e a   50.   The  r a d i u s   o r i g i n s   30  of  t h e   s e c t o r s   2 8  
i re   t r a v e r s e d   by  t h e   c i r c u m f e r e n c e   52,  and  t h e   s e c t o r s   2 8 ,  
is  d e p i c t e d ,   a r e   s p a c e d   a p a r t   f rom  e a c h   o t h e r .  
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a a c n   01  t n e   s e c t o r s   do  is   b o u n d e d   by  an  a r c   56  w h i c h   is   a  
p o r t i o n   of  an  i m a g i n a r y   c i r c l e   58  ( two  of  w h i c h   c i r c l e s  
a r e   r e p r e s e n t e d   in  p h a n t o m ) .   Arc s   56,  of  a d j a c e n t   s e c t o r s  
28,  or  l o b e s   34,  b i s e c t   a t   p o i n t s   60  in  a r e a   54.   T h e n ,  
r a d i a l   l i n e s   62,  d rawn  r a d i a l l y   o u t w a r d   f rom  t h e   c e n t r e  
32,  and  t h r o u g h   p o i n t s   60,  t r a v e r s e   t h e   o u t e r m o s t  
a p e r t u r e s   or  f l o w   p o r t s   16.  L i n e s   62  s u b d i v i d e   t h e s e   f l o w  
p o r t s ,   t r a v e r s i n g   t he   m i d p o i n t   of  t h e   l e n g t h   t h e r e o f .  

rhe  a r c s   56  e x t e n d   t h r o u g h   a p p r o x i m a t e l y   f i f t y   d e g r e e s ,  
and  on  o p p o s i t e   s i d e s   of  e a c h   t h e y   m e r g e   i n t o   t a n g e n c y  
wi th   t h e   i n t e r v e n i n g   l i n e a r   s e c t i o n s   26  of  t h e   p e r i p h e r y  
1 4 a .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t he   i n v e n t i o n   p r o v i d e s   a  
s r a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e   c o m p r i s i n g   a  p l a t e r  
h a v i n g   f l o w   a p e r t u r e s   w h i c h   a r e   e l o n g a t e   a b o u t   a  g i v e n  
c e n t r e   of  t h e   p l a t e   c h a r a c t e r i s e d   in  t h a t   a t   l e a s t   one  o f  
the  p e r i p h e r y   of  t he   p l a t e   and  t h e   o u t e r m o s t   of  t h e   f l o w  
a p e r t u r e s   c o n s i d e r e d   r a d i a l l y   of  s a i d   c e n t r e   i s   c o n f i g u r e d  
bo  p r o v i d e   a  g r e a t e r   s p a c i n g   b e t w e e n   a t   l e a s t   one  end  o f  
3uch  o u t e r m o s t   a p e r t u r e s   and  t he   p e r i p h e r y   of  t he   p l a t e  
:han   is   p r o v i d e d   b e t w e e n   an  i n t e r m e d i a t e   p a r t   of  s a i d  
i p e r t u r e s   and  s a i d   p e r i p h e r y .  

n t h   a d v a n t a g e   t he   o u t e r m o s t   a p e r t u r e s   a r e   a r c u a t e   a n d  
j o n c e n t r i c   a b o u t   s a i d   c e n t r e ,   t he   p e r i p h e r y   of  t h e   p l a t e  
ls  c o n f i g u r e d   as  a  p l u r a l i t y   of  s p a c e d   r e c t i l i n e a r   e d g e  
> o r t i o n s   j o i n e d   by  a r c u a t e   p o r t i o n s   h a v i n g   a  r a d i u s   o f  
j u r v a t u r e   l e s s   t h a n   s a i d   o u t e r m o s t   a p e r t u r e s ,   s a i d   a t  
Leas t   one  end  of  t h e   o u t e r m o s t   a p e r t u r e s   l i e s   on  a  r a d i u s  
/ i t h   r e s p e c t   to  s a i d   c e n t r e   w h i c h   i n t e r s e c t s   a  p e r i p h e r a l  
i r c u a t e   p o r t i o n   and  s a i d   i n t e r m e d i a t e   p o r t i o n   l i e s   on  a  
' a d i u s   w h i c h   i n t e r s e c t s   a  p e r i p h e r a l   r e c t i l i n e a r   e d g e  
> o r t i o n .  

' r e f e r a b l y   b o t h   ends   of  t he   o u t e r m o s t   a p e r t u r e s   l i e   o n  
• a d i i   w i t h   r e s p e c t   to  s a i d   c e n t r e   one  of  w h i c h   r a d i i  
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i n t e r s e c t s   a  r i r s t   p e r i p h e r a l   a r c u a t e   p o s i t i o n   and  t h e  
s e c o n d   of  w h i c h   r a d i i   i n t e r s e c t s   a  s e c o n d   p e r i p h e r a l  
a r c u a t e   p o r t i o n .  

In  an  a l t e r n a t i v e   e m b o d i m e n t   t h e   p e r i p h e r y   of  t h e   p l a t e   i s  
c i r c u l a r   a b o u t   t h e   c e n t r e   and  t h e   o u t e r m o s t   a p e r t u r e s   a r e  
a r c u a t e   to   a  r a d i u s   of  c u r v a t u r e   l e s s   t h a n   t h a t   of  t h e  
p e r i p h e r y .  
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1.  A  v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e ,   c o m p r i s i n g  
a  p l a t e   ( 1 2 a ) ;   s a i d   p l a t e   h a v i n g   (a)   a p e r t u r e s   (16)   f o r m e d  
t h e r e i n   f o r   t h e   c o n d u c t   of  f l u i d   t h e r e t h r o u g h ,   (b)  a  g i v e n  
c e n t r e   ( 3 2 ) ,   and  (c)   an  o u t e r   p e r i p h e r y   ( 1 4 a )   d e f i n i n g   t h e  

5  o u t e r m o s t   edge   of  s a i d   p l a t e ;   w h e r e i n   s a i d   a p e r t u r e s  
s u b t e n d   g i v e n   a r c s   ( I ,   I I ,   I I I )   d rawn   f rom  s a i d   g i v e n  
c e n t r e ;   and  c h a r a c t e r i s e d   in  t h a t   g i v e n   o n e s   of  s a i d  
a p e r t u r e s   e a c h   have   a  f i r s t   p o r t i o n   (a)   i n t e r m e d i a t e   t h e  
l e n g t h   t h e r e o f   w h i c h   i s   more  p r o x i m a t e   to  s a i d   edge   t h a n  

10  a r e   o t h e r   p o r t i o n s   (d,   b - c ,   e)  t h e r e o f   w h i c h   s u b s i s t   a t  
e i t h e r   s i d e s   of  s a i d   f i r s t   p o r t i o n .  

2.  A  v a l v i n g   e l e m e n t ,   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  
g i v e n   o n e s   of  s a i d   a p e r t u r e s   e a c h   have   s u r f a c e s   ( 3 6 ,   3 6 a ) ,  

15  a d j a c e n t   o p p o s i t e   e n d s   t h e r e o f ,   w h i c h   a r e   t a n g e n t   to   a  
s t r a i g h t   l i n e   (38)   d rawn  b e t w e e n   s a i d   s u r f a c e s ;   a n d  
r e s p e c t i v e   s e c t i o n s   (26)   of  s a i d   e d g e ,   w h i c h   a r e   m o s t  
a d j a c e n t   to  s a i d   g i v e n   o n e s   of  s a i d   a p e r t u r e s ,   a r e  
s t r a i g h t   and  a r e   p a r a l l e l   w i t h   s a i d   d r awn   l i n e s .  

20  

3.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   1,  w h e r e i n  
s e c t i o n s   (34)   of  s a i d   edge   a r e   a r c u a t e l y   f o r m e d   f r o m  
r a d i a l   c e n t r e s   (30)   s p a c e d   a p a r t   f rom  s a i d   g i v e n   c e n t r e .  

25  4.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to  c l a i m   1,  w h e r e i n  
s e c t i o n s   (26)   of  s a i d   edge   a r e   l i n e a r ;   and  s a i d   f i r s t  
p o r t i o n s   of  s a i d   g i v e n   -  o n e s   of  s a i d   a p e r t u r e s   a r e   m o r e  
p r o x i m a t e ,   as  a f o r e s a i d ,   to  s a i d   l i n e a r   s e c t i o n s   of  s a i d  
e d g e .  

30  

5.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to  c l a i m   4,  w h e r e i n   e a c h  
of  s a i d   l i n e a r   s e c t i o n s   (26)   of  s a i d   edge   ( 1 4 a )   j o i n  
o t h e r s   t h e r e o f   t h r o u g h   i n t e r v e n i n g   s e c t o r s   (28)   of  s a i d  
p l a t e ;   e a c h   of  s a i d   i n t e r v e n i n g   s e c t o r s   t e r m i n a t e s   in  a  

35  p o r t i o n   of  s a i d   edge   (34)   w h i c h   has   an  a r c u a t e  
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c o m o r m a t i o n   d r awn   r rom  a  r a d i a l   c e n t r e   (30)   l o c a t e d  
o u t w a r d   f rom  s a i d   g i v e n   c e n t r e .  

6.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   s a i d  
5  s e c t o r s   (28 )   e n c o m p a s s   a r e a s   of   s a i d   p l a t e   ( 1 2 a )   w h i c h   a r e  

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

7.  A  v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e ,   c o m p r i s i n g  
a  p l a t e   ( 1 2 a ) ;   s a i d   p l a t e   h a v i n g   (a)   a p e r t u r e s   (16 )   f o r m e d  

10  t h e r e i n   f o r   c o n d u c t i n g   a  f l u i d   t h e r e t h r o u g h ,   (b)  a  g i v e n  
c e n t r e   ( 3 2 ) ,   and  (c )   an  o u t e r m o s t   p e r i p h e r y   ( 1 4 a ) ;   a n d  
c h a r a c t e r i s e d   in  t h a t   s a i d   p e r i p h e r y   i s   d e f i n e d ,   a t   l e a s t  
in  p a r t ,   by  a  p l u r a l i t y   of  r a d i i   d r a w n   f rom  r a d i a l   c e n t r e s  
(30 )   w h i c h   a r e   l o c a t e d   i n w a r d l y   of   s a i d   p e r i p h e r y   and  a r e  

15  s p a c e d   a p a r t   f rom  s a i d   g i v e n   c e n t r e .  

8.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   7,  w h e r e i n   s a i d  
p l a t e   has   a  maximum  o u t s i d e   d i a m e t e r   ( 4 4 ) ;   and  g i v e n  
p o r t i o n s   (26 )   of  s a i d   p e r i p h e r y   c o m p r i s e   d e d e n d u m s  

>q  r e l a t i v e   to   s a i d   d i a m e t e r .  

9.  A  v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e ,   c o m p r i s i n g  
a  p l a t e   ( 1 2 a )   s a i d   p l a t e   h a v i n g   (a )   a p e r t u r e s   (16 )   f o r m e d  
t h e r e i n   f o r   c o n d u c t   of  f l u i d   t h e r e t h r o u g h ,   (b)   a  g i v e n  

>5  c e n t r e   (32 )   and  (c )   an  o u t e r m o s t   p e r i p h e r y   ( 1 4 a )   a n d  
c h a r a c t e r i s e d   in  t h a t   s a i d   p e r i p h e r y   i s   d e f i n e d ,   a t   l e a s t  
in  p a r t ,   by  a  p l u r a l i t y   of  r a d i i   d r a w n   f r o m   r a d i a l   c e n t r e s  
( 3 0 )   w h i c h   a r e   s p a c e d   a p a r t   f rom  s a i d   g i v e n   c e n t r e ;  
w h e r e i n   s a i d   p l a t e   has   a  maximum  o u t s i d e   d i a m e t e r   ( 4 4 ) ;  

JO  g i v e n   p o r t i o n s   (26)   of  s a i d   p e r i p h e r y   c o m p r i s e   d e d e n d u m s  
r e l a t i v e   to  s a i d   d i a m e t e r ;   and  s a i d   g i v e n   p o r t i o n s   e a c h  
d e f i n e   s u b s t a n t i a l l y   l i n e a r   e d g e s   of  s a i d   p l a t e .  

10.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   7,  w h e r e i n   s a i d  
55  p l a t e   has   a  minimum  o u t s i d e   d i a m e t e r   ( 4 6 ) ;   and  p r e s c r i b e d  

p o r t i o n s   (34)   of   s a i d   p e r i p h e r y   c o m p r i s e   a d d e n d u m s  
r e l a t i v e   to  s a i d   d i a m e t e r .  
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i i .   a  v a i v m g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   7,  w h e r e i n   s a i d  
a p e r t u r e s   (16)   a r e   of  a r c u a t e   c o n f i g u r a t i o n   and  a r e  
c o n c e n t r i c   w i t h   s a i d   g i v e n   c e n t r e   ( 3 2 ) .  

5  12.  A  v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e ,   c o m p r i s i n g  
a  s u b s t a n t i a l l y   c i r c u l a r   p l a t e   ( 1 2 a ) ;   s a i d   p l a t e   h a v i n g  
(a)   a p e r t u r e s   (16)   f o r m e d   t h e r e i n   f o r   t h e   c o n d u c t   of  f l u i d  
t h e r e t h r o u g h ,   (b)  a  g i v e n   c e n t r e   ( 3 2 ) ,   and  (c)   an  o u t e r  
p e r i p h e r y   ( 1 4 a )   d e f i n i n g   t h e   o u t e r m o s t   edge   of  s a i d   p l a t e ;  

10  w h e r e i n   s a i d   a p e r t u r e s   c o m p r i s e   f l o w   p o r t s   w h i c h   s u b t e n d  
a r c s   ( I ,   I I ,   I I I )   d r awn   f rom  s a i d   g i v e n   c e n t r e ;   s a i d   p o r t s  
e a c h   h a v i n g   a  f i r s t   s e c t i o n   (a)   i n t e r m e d i a t e   t h e   l e n g t h  
t h e r e o f ,   and  s e c o n d   and  t h i r d   s e c t i o n s   (d ,   b - c ,   e)  a t  
o p p o s i t e   e n d s   t h e r e o f ;   and  c h a r a c t e r i s e d   in  t h a t   s a i d  

15  o u t e r m o s t   edge   of  s a i d   p l a t e   has   g i v e n   p o r t i o n s   ( 2 6 )  
t h e r e o f   w h i c h   a r e   more  p r o x i m a t e   to  a t   l e a s t   one  of  s a i d  
f i r s t ,   s e c o n d   and  t h i r d   s e c t i o n s   of  s a i d   p o r t s   t h a n   t o  
o t h e r s   of  s a i d   s e c t i o n s ;   and  e a c h   of  s a i d   more  p r o x i m a t e ,  
g i v e n   p o r t i o n s   of  s a i d   edge   d e f i n e s   m e a n s ,   r e s p o n s i v e   to  a  

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

13.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   12,  w h e r e i n  
25  s a i d   g i v e n   p o r t i o n s   (26)   of  s a i d   edge   a r e   more  p r o x i m a t e  

to  s a i d   f i r s t   s e c t i o n s   (a)   of  s a i d   p o r t s .  

14.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to  c l a i m   12,  w h e r e i n  
s a i d   g i v e n   p o r t i o n s   (40)   of  s a i d   edge   a r e   more  p r o x i m a t e  

30  to  one  (d,   b)  of  s a i d   s e c o n d   and  t h i r d   s e c t i o n s   of  s a i d  
p o r t s .  

15.  A  v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e ,   c o m p r i s i n g  
a  p l a t e   ( 1 2 a ) ;   s a i d   p l a t e   h a v i n g   (a)   a p e r t u r e s   (16)   f o r m e d  

35  t h e r e i n   f o r   c o n d u c t   of  f l u i d   t h e r e t h r o u g h ,   (b)  a  g i v e n  
c e n t r e   (32)   and  (c)   an  o u t e r m o s t   p e r i p h e r y   ( 1 4 a ) ;   a n d  
c h a r a c t e r i s e d   in  t h a t   s a i d   p e r i p h e r y   i s   d e f i n e d ,   a t   l e a s t  
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*  a  v x u i a i i u y   vi  r a m i   a r a w n   r rom  r a d i a l   c e n t r e s  
(30 )   w h i c h   a r e   s p a c e d   a p a r t   f r om  s a i d   g i v e n   c e n t r e ;  
w h e r e i n   s a i d   p l a t e   f u r t h e r   has   a  f i r s t ,   c e n t r a l ,   c i r c u l a r  
a r e a   (50 )   h a v i n g   a  g i v e n   c i r c u m f e r e n c e   ( 5 2 ) ;   s a i d  

5  c i r c u m f e r e n c e   has   a  r a d i u s   d r a w n   f rom  s a i d   g i v e n   c e n t r e ;  
s a i d   p l a t e   f u r t h e r   has   a  s e c o n d ,   o u t e r ,   a n n u l a r   a r e a   ( 5 4 )  
i n t e g r a l   w i t h ,   and  in  c i r c u m s c r i p t i o n   o f ,   s a i d   f i r s t   a r e a ;  
s a i d   p e r i p h e r y   c o m p r i s e s   an  o u t e r m o s t   e d g e   of  s a i d   p l a t e ;  
s a i d   r a d i a l   c e n t r e s   ( 3 0 )   a r e   t r a v e r s e d   by  s a i d  

10  c i r c u m f e r e n c e   (52 )   and  s a i d   r a d i i   of  s a i d   p l u r a l i t y  
t h e r e o f   d e f i n e   s a i d   s e c o n d   a r e a   w i t h   a  p l u r a l i t y   o f  
s p a c e d - a p a r t   s e c t o r s   ( 2 8 ) .  

16.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   15,  w h e r e i n  
15  e a c h   of  s a i d   s e c t o r s   (28)   i s   d e f i n e d   by  an  a r c   (56)   w h i c h  

i n t e r s e c t s   a n o t h e r   s u c h   a r c ,   of  a n o t h e r ,   a d j a c e n t   one  o f  
s a i d   s e c t o r s ,   a t   a  p r e s c r i b e d   p o i n t   ( 60 )   on  s a i d   s e c o n d  
a r e a ;   and  an  i m a g i n a r y ,   r a d i a l   l i n e   ( 6 2 ) ,   d r awn   r a d i a l l y  
o u t w a r d   f rom  s a i d   g i v e n   c e n t r e   (32)   and  t h r o u g h   s a i d  

0  p r e s c r i b e d   p o i n t ,   t r a v e r s e s   an  o u t e r m o s t   one  of  s a i d  
a p e r t u r e s   (16 )   s u b s t a n t i a l l y   a c r o s s   a  m i d p o i n t   of  t h e  
l e n g t h   of   s a i d   one  a p e r t u r e .  

17.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   15,  w h e r e i n  
5  s a i d   r a d i i   of  s a i d   p l u r a l i t y   t h e r e o f   d e f i n e   s a i d   edge   w i t h  

a  p l u r a l i t y   of  s p a c e d - a p a r t ,   a r c u a t e   l o b e s   ( 3 4 ) ;   s a i d   e d g e  
has   a  p l u r a l i t y   of  l i n e a r   p o r t i o n s   ( 2 6 ) ;   and  a d j a c e n t   o n e s  
of   s a i d   l o b e s   a r e   j o i n e d   t h e r e b e t w e e n   by  an  i n t e r v e n i n g  
one  of  s a i d   l i n e a r   p o r t i o n s .  

0 
18.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to  c l a i m   17,  w h e r e i n  
e a c h   of  s a i d   i n t e r v e n i n g ,   l i n e a r   p o r t i o n s   (26)   of  s a i d  
edge   i s   t a n g e n t   to  t h o s e   of  s a i d   a d j a c e n t   l o b e s   w h i c h   s a i d  
l i n e a r   p o r t i o n   j o i n s .  

5 

19.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   17,  w h e r e i n  
s a i d   l o b e s   (34 )   n u m b e r   in  e x c e s s   of  f o u r .  
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20.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to  c l a i m   17,  w h e r e i n  

s a i d   l o b e s   (34)   in  sum  t o t a l ,   a r e   of  an  e v e n   n u m b e r .  

21.  A  v a l v i n g   e l e m e n t ,   a c c o r d i n g   to   c l a i m   15,  w h e r e i n  

5  s a i d   s e c t o r s   (28)   e x t e n d   t h r o u g h   a p p r o x i m a t e l y   f i f t y  

d e g r e e s   of  a r c .  

22.   A  v a l v i n g   e l e m e n t   f o r   a  p l a t e - t y p e   v a l v e   c o m p r i s i n g   a  

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

one  of  t h e   p e r i p h e r y   of  t h e   p l a t e   and  t h e   o u t e r m o s t   of  t h e  

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

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

one  end  of  s u c h   o u t e r m o s t   a p e r t u r e s   and  t h e   p e r i p h e r y   o f  

15  t h e   p l a t e   t h a n   i s   p r o v i d e d   b e t w e e n   an  i n t e r m e d i a t e   p a r t   o f  

s a i d   a p e r t u r e s   and  s a i d   p e r i p h e r y .  

23.  An  e l e m e n t   a c c o r d i n g   to   c l a i m   22,  c h a r a c t e r i s e d   i n  

t h a t   t he   o u t e r m o s t   a p e r t u r e s   a r e   a r c u a t e   and  c o n c e n t r i c  

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

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

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

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

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

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

p o r t i o n .  

30  24.  An  e l e m e n t   a c c o r d i n g   to  c l a i m   23,  c h a r a c t e r i s e d   i n  

t h a t   b o t h   ends   of  t h e   o u t e r m o s t   a p e r t u r e s   l i e   on  r a d i i  

w i t h   r e s p e c t   to  s a i d   c e n t r e   one  of  w h i c h   r a d i i   i n t e r s e c t s  

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

r a d i i   i n t e r s e c t s   a  s e c o n d   p e r i p h e r a l   a r c u a t e   p o r t i o n .  
35 
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w^.  „^  a u u u r u m g   to  c x a i m   iiii  ,  e n a r a c t e r   i s e d   i n  
t h a t   t h e   p e r i p h e r y   of  t h e   p l a t e   i s   c i r c u l a r   a b o u t   t h e  
c e n t r e   and  t h e   o u t e r m o s t   a p e r t u r e s   a r e   a r c u a t e   to   a  r a d i u s  
of  c u r v a t u r e   l e s s   t h a n   t h a t   of  t h e   p e r i p h e r y .  
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