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§4)  Vaive  supporting  pjate  for  reciprocating  engines  and  in  particular  for  air  compressors. 

(§P  A  valve  plate  (8)  for  reciprocating  engines  and  in  particular 
for  air  compressors,  which  can  be  mounted  on  the  head  (1  )  of 
such  a  machine  above  the  relevant  compression  chamber;  the 
said  head  (1  )  has  a  first  cavity  (3)  where  the  air  coming  from 
outside  is  introduced  and  a  second  cavity  (4)  where  the  com- 
pressed  air  is  sent;  a  single  valve  plate  (12,  1  3)  is  provided  with 
first  holes  (7)  connecting  the  first  cavity  (3)  with  the  compres- 
sion  chamber  and  second  holes  (9)  connecting  the  said  cham- 
ber  with  the  second  cavity  (4).  A  first  and  second  valves  (1  2, 
1  3)  have  the  purpose  of  controlling  the  said  first  and  second 
holes  (7,  9),  on  the  side  of  the  said  chamber  and  on  the  side  of 
the  said  second  cavity  (4),  respectively. 
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such  a  machine  above  the  relevant  compression  chamber;  the 
said  head  (1)  has  a  first  cavity  (3)  where  the  air  coming  from 
outside  is  introduced  and  a  second  cavity  (4)  where  the  com- 
pressed  air  is  sent;  a  single  valve  plate  (12,  13)  is  provided  with 
first  holes  (7)  connecting  the  first  cavity  (3)  with  the  compres- 
sion  chamber  and  second  holes  (9)  connecting  the  said  cham- 
ber  with  the  second  cavity  (4).  A  first  and  second  valves  (12, 
13)  have  the  purpose  of  controlling  the  said  first  and  second 
holes  (7,  9),  on  the  side  of  the  said  chamber  and  on  the  side  of 
the  said  second  cavity  (4),  respectively. 



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

w h i c h   i s   c o a x i a l   t o   t h e   v a l v e   a x i s   and   c o m p r i s e s   s e l f - a c t i n g  

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

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

p a r t i c u l a r ,   b u t   n o t   s o l e l y ,   on  a i r   c o m p r e s s o r   h e a d s .  

T h e r e   e x i s t   a l r e a d y   h e a d s   f o r   t h i s   k i n d   of   e q u i p m e n t   h a v i n g  

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

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

The  k n o w n   t y p e s   of   p l a t e s   a r e   u s u a l l y   made   of   s t e e l   a n d  

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

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

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

o p e n i n g s   t o w a r d s   t h e   c o m p r e s s e d   a i r   t a n k ;   t h e   s e c o n d   o n e  

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

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

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

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

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

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

t y p e .  

The  d i s a d v a n t a g e s   of   t h e   known  s y s t e m s   a r e   f u n d a m e n t a l l y  

t h e   f o l l o w i n g :  

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

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

b e t w e e n   t h e   two  p l a t e s   or   a  good   f i t t i n g   of   a i r   s e a l i n g  

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

c o m p r e s s o r ;  



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

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

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

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

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

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

v a l v e   s e a t s ;  

i n e r t i a   by  t h e   v a l v e s   t o   move  f r o m   o p e n   t o   c l o s e d   p o s i t i o n  

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

e f f i c i e n c y   o f   t h e   c o m p r e s s o r .  

F i n a l l y ,   t h e   k n o w n   p l a t e s   a r e   r a t h e r   b u l k y ,   j u s t   b e c a u s e  

t h e y   h a v e   a  t w o - p i e c e   s t r u c t u r e .  

T h i s   i n v e n t i o n   i s   d e s i g n e d   t o   o v e r c o m e   t h e s e   p r o b l e m s ;   t h e  

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

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

as  c o m p a r e d   t o   t h e   known   p l a t e s ,   w h i c h   c a n   be  made  by  d i e -  

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

l o c a t e d   i n   s u c h   a  way  so  as   t o   make   t h e   m o u n t i n g   on  t h e  

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

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

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

e x i s t e n c e   o f   t h e   s a i d   s e c o n d   s e c t i o n s   of   t h e   s a i d   s e c o n d  

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

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

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

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

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

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

p r e s s u r e   e x e r t s   on  t h e m ,   w h i c h   a r e   due   to   t h e   r e c i p r o c a t i n g  



m o v e m e n t   of   t h e   c o m p r e s s o r   p i s t o n .  

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

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

f a c t u r i n g   m e t h o d ,   i n   w h i c h :  

-  F i g .   1  i l l u s t r a t e s   a  g e n e r a l   v i e w   of   t h e   c o m p r e s s o r   h e a d  

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

a  m i x e d   s e c t i o n a l   and  s i d e   e l e v a t i o n ;  

-   F i g .   2  i s   a  p l a n   v i e w   of   t h e   h e a d   s h o w n   i n   F i g .   1 ;  

-   F i g .   3  s h o w s   one  of  t h e   d i s c   v a l v e s   w h i c h   t h e   v a l v e  p l a t e  

i s   f i t t e d   w i t h ;  

-   F i g .   4  i l l u s t r a t e s   a  c o n s t r u c t i o n   d e t a i l   of   t h e   h e a d  

a c c o r d i n g   t o   F i g .   1 .  

R e f e r r i n g   t o   t h e   d r a w i n g s   1  and   2,  1  i n d i c a t e s   t h e  c o m p r e s s o r  

h e a d   w h i c h   l i e s ,   i n   t h e   p r a c t i c e ,   on  a  c y l i n d e r   w h i c h   i s   n o t  

i l l u s t r a t e d ;   t h e   h e a d   b o d y   2  e n c l o s e s   a  r i n g - l i k e   c a v i t y   3 

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

v e s s e l   f i t t e d   w i t h   a  f i l t e r   ( n o t   s h o w n ) ,   by  m e a n s   of   k n o w n  

m e a n s ,   f o r   i n s t a n c e   a  h o l e ,   w h i c h   i s   a l s o   n o t   s h o w n .   T h e  

h e a d  1   i s   a l s o   p r o v i d e d   w i t h   a  c y l i n d r i c a l   c a v i t y   4,  f r o m  

w h i c h   an  a d e q u a t e   p i p i n g   ( n o t   s h o w n ) ,   w h i c h   i s   s c r e w e d   i n t o  

t h e   h o l e   5,  l e a d s   t h e   c o m p r e s s e d   f l u i d   t o w a r d s   t h e   s t o r a g e  

t a n k .   The  h e a d   i s   a l s o   p r o v i d e d   w i t h   f o u r   h o l e s   6,  s u i t a b l e  

f o r   f a s t e n i n g   s c r e w s   ( n o t   s h o w n ) ,   w h i c h   a r e   d e s i g n e d   t o   f i x  

i t   o n t o   t h e   c o m p r e s s o r   c y l i n d e r .  

The  h e a d   1  h o u s e s   a  p l a t e   8,  w h i c h   i s   l o c k e d   t o   t h e   b o d y   2  

of   t h e   s a i d   h e a d   and   to   t h e   c y l i n d e r ,   h e r e w i t h   n o t   s h o w n ,  

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

p l a t e   8  i s   p r o v i d e d   w i t h   f o u r   h o l e s   6a  h a v i n g   c o i n c i d e n t  

a x e s   w i t h   t h e   s a i d   h o l e s   6 .  



The  p l a t e   8  h a s   t h r e e   h o l e s  7   w h i c h   c o n n e c t   t h e   r i n g - l i k e  

s p a c e   3  w i t h   t h e   c o m p r e s s i o n   c h a m b e r ;   i t   a l s o   has   t h r e e  

h o l e s   9,  m e a n t   t o   c o n n e c t   t h e   s a i d   c o m p r e s s i o n   c h a m b e r  

w i t h   t h e   c a v i t y   4 .   The  t h r e e   h o l e s  7   a r e   p r o v i d e d   w i t h  

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

c e n t r e   i n   t h e   c e n t r a l   p o i n t   10  and   a r e   s y m m e t r i c a l l y  

l o c a t e d   w i t h   r e s p e c t   t o   t h e   c e n t r e   10 ;   t h e   t h r e e   h o l e s   9  

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

c i r c l e   h a v i n g   i t s   c e n t r e   on  1 0  a n d   a  s m a l l e r   r a d i u s   a s  

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

s l o t - s h a p e d   o p e n i n g s   a r e   s y m m e t r i c a l   a b o u t . t h e   c e n t r e   1 0 ;  

t h e   t h r e e   h o l e s   9  end  i n   a  r i n g - l i k e   g r o o v e   21,  w h i c h   i s  

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

c h a m b e r .   The  p l a t e   8  i s   p r o v i d e d   w i t h   a  c e n t r a l   h o l e   1 0 ,  

s u i t a b l e   f o r   a  f a s t e n i n g   s c r e w   11  f o r   t h e   two  d i s c - t y p e  

v a l v e s   12  and   13 ,   w h i c h   a r e   p l a c e d   on  t h e   l o w e r   and   u p p e r  

s u r f a c e   o f   t h e   p l a t e   8,  r e s p e c t i v e l y ;   s u c h   h o l e   10  i s  

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

t o   or   f r o m   t h e   c a v i t y   4 .  

The  d i s c - t y p e   v a l v e s   12  and   13  i l l u s t r a t e d   i n   F i g .   3  a r e  

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

f i r s t   v a l v e   12  c o n t r o l s   t h e   t h r e e   h o l e s  7   and   t h e   s e c o n d  

v a l v e   13  c o n t r o l s   t h e   t h r e e   h o l e s   9.  S a i d   v a l v e s   c o n s i s t  

of   an  o u t e r   r o u n d   c r o w n   14,   t h r e e   s l o t s   1 5 ,   t h r e e   r i b s   1 6  

and   a  c e n t r a l   h o l e   17,   f o r   t h e   f a s t e n i n g   s c r e w   1 1 .   T h e  

r o u n d   c r o w n   14  of   v a l v e   12  has   an  a p p r o p r i a t e   d i m e n s i o n   s o  

as  t o   l i e   on  t h e   o u t l e t   p o r t s   of   t h e   t h r e e   h o l e s  7   on  t h e  

l o w e r   s i d e   of   t h e   p l a t e   8,  i n   o r d e r   t o   p r e v e n t   t h e   a i r f r o m  

p a s s i n g   f r o m   t h e   c o m p r e s s i o n   c h a m b e r   t o   t h e   c a v i t y   3,  b u t  

n o t   v i c e - v e r s a ;   t h e   r o u n d   c r o w n   14  of   v a l v e   13  has   a n  



a p p r o p r i a t e   d i m e n s i o n s   so  as   t o   l i e   on  t h e   o u t l e t   p o r t s  

of  t h e   t h r e e   h o l e s   9,  on  t h e   u p p e r   s i d e   of   t h e   p l a t e   8 ,  

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

4  to   t h e   c o m p r e s s i o n   c h a m b e r ,   b u t   n o t   v i c e - v e r s a .  

The  v a l v e   12  i s   m o u n t e d   i n   s u c h  w a y   t h a t   t h e   s l o t s   1 5 r e s t  

on  t h e   r i n g - l i k e   g r o o v e   21,  so  as   t o   p e r m i t   c o m m u n i c a t i o n  

b e t w e e n   t h e   c o m p r e s s i o n   c h a m b e r   and   t h e   h o l e s   9,  t h e r e f o r e  

t h e   t h r e e   s l o t s   15  of  t h e   v a l v e   12  h a v e   b e e n   made   to   t h e  

r e q u i r e d   s i z e .   The  s l o t s   of  t h e   v a l v e   13  f o r m   t h r e e   r i b s  

i n   t h e   i n n e r   p a r t   of  t h e   same  v a l v e .   The  p u r p o s e   of   s u c h  

r i b s   16 ,   i n   b o t h   v a l v e s ,   i s   t o   make  t h e m   e l a s t i c   so  t h a t  

t h e   two  c r o w n s   14  of  t h e   v a l v e s   12  and   13 ,   r e s p e c t i v e l y ,  

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

of   t h e   h o l e s  7   and   9  so  as  t o   c o n n e c t   t h e   r i n g - l i k e  c a v i t y  

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

t h e   c a v i t y   4 .  

I t   i s   a d v i s a b l e   t h a t   t h e   v a l v e   13  h a s   a  l i m i t e d   m o v e m e n t  

u n d e r   t h e   a c t i o n   of   t h e   p r e s s u r e   f o r c e s ;   f o r   t h i s   r e a s o n  

a  d e v i c e   as   s h o w n   i n   F i g .   4  i s   u s e d ,   w h i c h   c o n s i s t s   of  a  

d i s c   1 8   m o u n t e d   on  a  s p a c e r   hub   19 ;   t h e   s a i d   d i s c   i s   f i x e d  

i n s i d e   t h e   c a v i t y   4  and   i s   h e l d   by  t h e   f a s t e n i n g   s c r e w   1 1 .  

The  w o r k i n g   of   t h e   a s s e m b l y   as  s h o w n   i n   t h e  a b o v e   m e n t i o n e d  

d r a w i n g s   c a n   be  i l l u s t r a t e d   as  f o l l o w s :  

When  t h e   c o m p r e s s o r   i s   n o t   w o r k i n g ,   t h e   two  v a l v e s   12  a n d  

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

of  t h e   p l a t e   8;  s a i d   p o s i t i o n s   of   t h e   two  v a l v e s   12  and  1 3  

a r e   i n d i c a t e d   i n   F i g .   1  as  A1  and   B1,  r e s p e c t i v e l y ,  

When  t h e   c o m p r e s s o r   i s   w o r k i n g ,   t h e   r e c i p r o c a t i n g   m o v e m e n t  

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



c o m p r e s s i o n   c h a m b e r   to   be  f o u n d   u n d e r   t h e   p l a t e   8,  a n d  

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

w h i c h   a r e   s u b j e c t   to   t h e s e   f o r c e s .  

L e t   us   s u p p o s e   t h a t   i n   a  f i r s t   s t a g e   t h e   c o m p r e s s o r  p i s t o n  

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

p r e s s u r e   i s   e s t a b l i s h e d ,   w h i c h   c a u s e s   t h e   s u r f a c e   w h i c h  

i s   c o n c e r n e d   by  t h e   f o r c e   t o   move  i n   t h e   d i r e c t i o n   of  t h e  

a r r o w   D;  t h e   r e s u l t   of  t h i s   a c t i o n   on  t h e   m e m b e r s   s u b j e c t  

t o   e l a s t i c   s t r a i n   i s   t h e   f o l l o w i n g :   t h e   v a l v e   12  i s   b e n t  

i n   t h e   p o s i t i o n   A2  shown   by  a  d o t t e d   l i n e   i n   F i g .   1,  s o  

t h a t   t h e   o u t e r   c r o w n   14  i s   d r i v e n   away   f r o m   t h e   o u t l e t  

p o r t s   o f   t h e   t h r e e   h o l e s   7;  t h e r e f o r e   t h e   a i r   c o n t a i n e d  

i n   t h e   r i n g - l i k e   s p a c e   3  f l o w s   i n t o   t h e   c o m p r e s s i o n  c h a m b e r  

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

s u c t i o n   p r e s s u r e   a l s o   a c t s   on  t h e   c r o w n  1 4   o f   t h e   v a l v e  

13  w h i c h   i s   l y i n g   on  t h e   o u t l e t   p o r t s   of  t h e   t h r e e   h o l e s  

9;  t h e   e f f e c t   of   s u c h   d e p r e s s i o n   on  t h e   v a l v e   13  i s  t o   p r e s s  

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

t i g h t n e s s   of   t h e   v a l v e   i t s e l f .  

In  a  s e c o n d   s t a g e ,   t h e   c o m p r e s s o r   p i s t o n   m o v e s   u p w a r d s ;  

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

c a u s e s   t h e   s u r f a c e   w h i c h   i s   c o n c e r n e d   by  t h e   f o r c e   t o m o v e  

i n   t h e   d i r e c t i o n   of  t h e   a r r o w   P;  t h e   r e s u l t   of  t h i s   a c t i o n  

on  t h e   m e m b e r s   s u b j e c t   to   e l a s t i c   s t r a i n   i s   t h e   f o l l o w i n g :  

t h e   v a l v e   12  r e t u r n s   i n   t h e   p o s i t i o n   A   as  s h o w n   i n   F i g .  

1,  t h u s   c l o s i n g   t h e   o u t l e t   p o r t s   of   t h e   h o l e s   7;  t h e   v a l v e  

13  i s   b e n t   i n   t h e   p o s i t i o n   B2  s h o w n   by  a  d o t t e d   l i n e   i n  

F i g .   1,  w h e r e b y   t h e   c o m p r e s s i o n   c h a m b e r   c a n   c o m m u n i c a t e  w i t h  

t h e   c a v i t y   4  w h i c h   r e c e i v e s   t h e   a i r   c o m p r e s s e d   b y  t h e   p i s t o n ;  

t h e n   t h e   a i r   f l o w s   t h r o u g h   t h e   h o l e   5 .  



At  t h i s   s t a g e   t h e   p u r p o s e   of  t h e   r i n g - l i k e   g r o o v e   21  i s  

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

t h e   h o l e s   9  and   to   a v o i d   t h e   b u i l d - u p   of   p o s s i b l e  d e p o s i t s  

on  t h e   f a c e   of  t h e   p l a t e   8  w h i c h   i s   i n   c o n t a c t   w i t h   t h e  

v a l v e   1 2 .   The  two  v a l v e s   12  and   13  o p e n   and   c l o s e   i m m e -  

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

f o r c e s ,   w h i c h   c a u s e   on  t h e   r i b s   16  e l a s t i c   b e n d i n g   a n d  

t o r s i o n a l   s t r e s s e s   w h i c h   make  t h e   c l o s i n g   of   t h e   s a m e  

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

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

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

as  l i t t l e   e n e r g y   i s   r e q u i r e d   t o   move  t h e   v a l v e s   12  and  1 3  

i n   t h e   d e s c r i b e d   d i r e c t i o n s .  

On  t h e   o t h e r   h a n d ,   t h e   f a c t   of   h a v i n g   r e s t r i c t e d   t h e  

c l e a r a n c e   v o l u m e s   to  t h e   h o l e s   9  o n l y ,   m e a n s   an  i n c r e a s e  

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

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

p u m p e d   i n t o   t h e   h o l e s  7   w i t h o u t   e n t e r i n g   d e f i n i t e l y   i n t o  

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

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

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

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

n e a r   to   c r i t i c a l   v a l u e s .   The  v a l v e   w o r k i n g   i s   v e r y   s m o o t h ;  

t h i s   e l i m i n a t e s   any   d i s t u r b i n g   n o i s e   c a u s e d   by  t h e  k n o c k i n g  

of   t h e   v a l v e s   a g a i n s t   t h e   s e a l   s u r f a c e   and   r e d u c e s   r e m a r k -  

a b l y   t h e   w e a r   of  t h e   c o n t a c t   s u r f a c e s .  



1)  V a l v e   p l a t e   f o r   r e c i p r o c a t i n g   e n g i n e s   and   i n   p a r t i c u l a r  

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

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

w h e r e b y   t h e   s a i d   h e a d   h a s   a  f i r s t   c a v i t y   w h e r e   t h e   a i r   t o  

be   s u c k e d   i s   i n t r o d u c e d   and  a  s e c o n d   c a v i t y   w h e r e   t h e   c o m -  

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

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

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

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

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

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

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

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

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

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

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

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

t h e   s a i d   o p e n i n g s .  

2)  V a l v e   p l a t e   as   c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d   by  t h e  

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

t h e   o u t l e t   p o r t s   o f   t h e   f i r s t   h o l e s ,   so  as   t o   e l i m i n a t e  t h e  

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

s i n c e   t h e   v a l v e   i s   p l a c e d   on  t h e   s i d e   of   t h e   s a i d   p l a t e  

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

3)  V a l v e   p l a t e   as   c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d   by  t h e  

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

i n   t h e   s a i d   p l a t e ,   h a v i n g   i t s   c e n t r e   i n   t h e   c e n t r e   of   t h e  

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

I  



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

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

a  s m a l l e r   r a d i u s ,   a n d   by  t h e   f a c t   t h a t   t h e   two  v a l v e s  

a r e   m o u n t e d   on  t h e   same  a x i s   of  t h e   s a i d   f i r s t   and   o f  

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

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

on  t h e   u p p e r   s i d e   of   t h e   p l a t e .  

4)  V a l v e   p l a t e   as   c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d   b y  

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

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

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

5)  V a l v e   p l a t e   as   c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   e a c h   one   of  t h e   s a i d   v a l v e s   c o n s i s t s   of   a  

f l a t   r o u n d   p l a t e   w h i c h   c a n   be  d e f o r m e d   by  b e n d i n g   and   b y  

t w i s t i n g ;   t h e   s a i d   f i r s t   and   s e c o n d   v a l v e s   b e i n g   f i x e d   i n  

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

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

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

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

c h a r a c t e r i z e d   by  a  n u m b e r   of   s l o t s ,   w h i c h   c o n s t i t u t e   a  

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

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

6)  V a l v e   p l a t e   as   c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d   by  t h e  

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

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

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

s a i d   s e c o n d   o p e n i n g s .  

7)  V a l v e   p l a t e   as  c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d   by  a  

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

v a l v e .  
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