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©  Valve-control  mechanism  and  machines  including  such  a  mechanism. 
A  valve-control  mechanism  comprises  a  cam  (4)  for  con- 

trolling  the  motion  of  a  valve  (11).  The  cam  (4)  is  provided  with 
a  bulge  or  post-cam  (I)  at  the  descending  part  of  its  profile, 
causing  compensation  of  the  play  of  the  valve  controlling 
system  until  the  valve  (11)  is  resting  on  its  seat  (12),  preceded 
by  the  main  valve-actuating  portion  (1, 2, 3).  The  ascending 
side  of  the  cam  is  provided  with  a  pre-bulge  or  pre-cam  (II) 
causing  compensation  of  the  play  of  the  valve-control 
mechanism  while  the  valve  (11)  is  still  resting  on  its  seat  (12) 
prior  to  opening  and  accurate  timing  of  the  opening  of  the 
valve  (11). 

The  main  body  (1,  2  and  3)  of  the  cam  (4)  between  the 
bulges(I,II)  is  modified  such  that the  ensuing  valve  kinematics 
match the  kinematics  of the  medium  flow control  by the valve 
so  as  to  optimize  medium  flow. 



The  i n v e n t i o n   r e l a t e s   to  c a m - d r i v e n   v a l v e - c o n t r o l  

m e c h a n i s m s   and  to  m a c h i n e s   h a v i n g   such   m e c h a n i s m s .  

In  m a c h i n e s   in  w h i c h   c a m - d r i v e n   v a l v e s   a r e   u s e d  

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

p e r i o d i c a l l y   i n f l u e n c i n g   the   f l ow  of  med ium.   The  m e d i u m  

may  be  any  f l u i d ,   such   as  a  l i q u i d ,   a  ga s ,   or  s o m e  

o t h e r   s u b s t a n c e   of  a  r h e o l o g i c a l   n a t u r e ,   such   a s ,   f o r  

e x a m p l e ,   a  p a s t e .   U s u a l l y   t h i s   p e r i o d i c   m o t i o n   of  t h e  

v a l v e   is   d e r i v e d   f rom  a  r o t a t i n g   cam  in  c o n t a c t   w i t h   t h e  

v a l v e - m e c h a n i s m ,   w h e r e b y   the   p r o f i l e   of  t h e   cam  c o n t r o l s  

the   m o t i o n   of  t he   v a l v e   in  an  i n t e n d e d   m a n n e r . T h e   cam 

may  d r i v e   t he   v a l v e   d i r e c t l y   by  c o n t a c t   w i t h   t he   v a l v e  

s t e m ,   or  a l t e r n a t i v e l y   i n d i r e c t l y   v i a   a  r o c k e r ,   a  r o c k e r -  

p u s h r o d   m e c h a n i s m   or  any  o t h e r   s u i t a b l e   m e a n s .   As  a  

c o n s e q u e n c e   of  p r o d u c t i o n   t o l e r a n c e s ,   t e m p e r a t u r e  

v a r i a t i o n s ,   and  o t h e r   f a c t o r s ,   t he   m e c h a n i s m   u s u a l l y  

shows  some  g e o m e t r i c a l   p l a y .   Due  to  the   m o t i o n   t h e r e   a r e ,  

a p a r t   t h e r e f r o m ,   the   e f f e c t s   of  d y n a m i c s   and  d e f o r m a t i o n  

of  t h e   c o n s t i t u e n t   p a r t s   of  t he   v a l v e   t r a i n . F o r   t h e   p e r i o d  

t h a t   t he   v a l v e   s h o u l d   be  a t   r e s t ,   i . e .   o u t s i d e   i t s   w o r k i n g -  

c y c l e ,   c o n t a c t   b e t w e e n   the   v a l v e   and  i t s   cam  has  to  b e  

i n t e r r u p t e d ,   r e s u l t i n g   in  a d d i t i o n a l   p l a y   in  the   m e c h a n i s m .  

Al l   t y p e s   of  f o l l o w e r s ,   such   as  r o l l e r s ,   f l a t   or  k n i f e - e d g e s  

s u f f e r   f rom  t h e   d i s a d v a n t a g e   t h a t   t h e y   do  not   p r o v i d e   t h e  

r e q u i r e d   c o m p e n s a t i o n   of  t he   p l a y ,   nor   have  any  p o s i t i v e  

e f f e c t   on  the   o t h e r   i n f l u e n c e s   m e n t i o n d .  

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

f o r   e x a m p l e ,   in  pumps,   c o m p r e s s o r s ,   i n t e r n a l   c o m b u s t i o n  

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

h y d r a u l i c   and  p n e u m a t i c   m o t o r s . T h o u g h   not   l i m i t e d   t h e r e t o ,  

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

l e a s t   one  r e c i p r o c a t i n g   p i s t o n .  



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

a b o v e - m e n t i o n e d   m e c h a n i s m s   c a u s e   a  number   of   d r a w b a c k s  

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

v a l v e .   T h u s ,   on  c l o s i n g ,  a s   a  c o n s e q u e n c e   o f  t h e   a b o v e  

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

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

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

d u r i n g   t h e   t o t a l   v a l v e   m o t i o n   c y c l e .   T h i s   w i l l   r e s u l t   i n  

u n d u e   w e a r   and  may  even   r e s u l t   in  m e c h a n i c a l  f a i l u r e   d u e  

to  b r e a k a g e .   A l s o   t h e   b o u n c i n g   of  t he   v a l v e  c a u s e s  

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

d i s r u p t e d   c o n t r o l  o f   t h e   medium  f l o w .   The  a b o v e   d i s c u s s e d  

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

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

r e s u l t i n g   f rom  t he   p l a y   and  t h e  o t h e r   n e g a t i v e   f a c t o r s .  

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

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

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

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

i n l e t   as  w e l l   as  t h e   o u t l e t  f l o w .   In  m o s t   i n s t a n c e s  a n  

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

p i s t o n   c o m p r e s s o r s   of  some  t y p e s .   In  t h o s e  c a s e s   t h e   m o t i o n  

of  t h e   v a l v e s   in  t h e i r   a c t u a l   b e h a v i o u r   r e s u l t s   i n  

s u b s t a n t i a l   v a r i a t i o n s   in   t h e   p r e s s u r e   and  t h e   t i m e   a t  

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

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

is   r e l e a s e d .   T h i s   c a u s e s   q u i t e  c o n s i d e r a b l e   v a r i a t i o n s   i n  

c o n d i t i o n s   as  i s   i l l u s t r a t e d   i n  F i g . l   of  t h e   a c c o m p a n y i n g  

d r a w i n g s .   In  F i g . l   t h e   p r e s s u r e   is   i n d i c a t e d  a l o n g   t h e  

v e r t i c a l   a x i s   and  t h e   v o l u m e   a l o n g   t h e   h o r i z o n t a l   a x i s .   T h e  

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

d a s h e d   l i n e   r e p r e s e n t s   wha t   i s   a c t u a l l y   o b t a i n e d .   S i n c e   a l l  

i n s t a b i l i t i e s   i n  f l o w ,   v a r i a t i o n s   in  u l t i m a t e   p r e s s u r e   a n d  

w e a r ,   r e s u l t   in  a  c o n s i d e r a b l e   l o s s   of  e n e r g y ,   i t   i s  



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

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

h i g h e r   r e l i a b i l i t y ,   w i t h   l o w e r   wear   and  w i t h   b e t t e r  

e f f i c i e n c y .   T h i s   l a s t   r e s u l t   a p p l i e s   e s p e c i a l l y   to  i n t e r n a l  

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

t he   c y l i n d e r   c o n t e n t s ,   when  t he   e f f e c t   of  v a l v e   p l a y   a n d  

v a l v e - d y n a m i c s   on  v a l v e - c o n t r o l l e d   f l o w   a r e   e l i m i n a t e d   o r  

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

r e s u l t   in  a  l o w e r   w a s t e   of  e n e r g y   and  c o n s e q u e n t l y   i n  

i m p r o v e d   e f f i c i e n c y .   T h i s   e f f e c t   would   be  e s p e c i a l l y  

n o t e w o r t h y   f o r   d i e s e l - e n g i n e s . I n   d i e s e l - e n g i n e s   t h e  

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

t h e   p r e s s u r e   in  t he   c y l i n d e r   a t   t he   b e g i n n i n g   of  t h e   f u e l -  

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

f u n c t i o n   of  t he   p r e s s u r e   a t   t he   end  of  t he   c o m p r e s s i o n  

s t r o k e ,   m a r k e d l y   a f f e c t s   t he   e f f i c i e n c y .   In  a d d i t i o n  

u n c o n t r o l l e d   o v e r l a p   may  w e l l   r e s u l t   in  l o s s   of  m e d i u m .  

T h e s e   e f f e c t s   a re   i l l u s t r a t e d   in  F i g . 2   of  t h e   a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h   the   same  p a r a m e t e r s   a r e   p l o t t e d   as  i n  

F i g . l ,   and  in  w h i c h   the   s o l i d   l i n e   a g a i n   r e p r e s e n t s   t h e  

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

is   a c t u a l l y   o b t a i n e d .  

A c c o r d i n g   to  t h e   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a  

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

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

or  each   cam  is   p r o v i d e d   w i t h   a  p o s t - c a m   at   t he   d e s c e n d i n g  

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

the   v a l v e - c o n t r o l   m e c h a n i s m   w h i l e   t he   v a l v e   is   s t i l l  

r e s t i n g   on  i t s   s e a t ,   p r e c e d e d   by  the   main  v a l v e   a c t u a t i n g  

p o r t i o n ,   w h i c h   is   c o r r e c t e d   fo r   t he   i n t e r a c t i o n   of  m e d i u m  

and  v a l v e   d y n a m i c s ,   a n d / o r   w i t h   a  p r e - c a m   at  t h e  

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

p l a y   of  t he   v a l v e - c o n t r o l   m e c h a n i s m   w h i l e   t h e   v a l v e   i s  

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

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



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

v a l v e - m e c h a n i s m ,   t o g e t h e r   w i t h  t h e   c o n t r o l   o v e r   v a l v e -  

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

T h i s   i s   a c h i e v e d   by  a l t e r i n g   t h e   a s c e n d i n g   a n d / o r   d e s c e n d i n g  

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

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

a r e   c o m p e n s a t e d   f o r   to   t h e   e x t e n t   t h a t   t h e y   no  l o n g e r   a f f e c t  

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

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

e n c o u n t e r e d   v a l v e - b o u n c i n g   a n d  v i b r a t i o n s   a r e   p r e v e n t e d .   T h e  

c l o s i n g  o f   t h e   v a l v e   i s   d e a l t   w i t h   by  t h e   p o s t - c a m ,   and  t h e  

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

As  a  c o n s e q u e n c e   of  t h e - p o s t - c a m ,   t h e  v a l v e   w i l l  

s m o o t h l y   s e t t l e   on  i t s   s e a t   b e f o r e   any  p l a y   p r e s e n t   in  t h e  

v a l v e - c o n t r o l   m e c h a n i s m   is   r e l e a s e d .   In  a  s i m i l a r   way  t h e  

o p e n i n g   of  t h e   v a l v e   can  be  c o n t r o l l e d  m o r e   a c c u r a t e l y   b y  

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

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

v a l v e   to  open   a t   t h e   v e r y   moment   t h i s   a c t i o n  i s   r e q u i r e d ,  

w i t h o u t   t h i s   b e i n g   a f f e c t e d   by  any  p l a y   p r e s e n t   in  t h e   v a l v e -  

c o n t r o l   m e c h a n i s m .   A p a r t   f rom  t h e   a b o v e   t h e   ma in   v a l v e -  

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

r e s p e c t   to   f l o w - c o n t r o l   i s   a c h i e v e d .  

In  a  p r e f e r r e d   e m b o d i m e n t  o f   t he   i n v e n t i o n   t h e   or  e a c h  

cam  i s   g e n e r a l l y   p e a r - s h a p e d   w i t h   a  d i m p l e   i n  a t   l e a s t   t h e  

d e s c e n d i n g   s i d e   of  t h e   cam,  t h e   n a r r o w e r   p a r t   s e r v i n g   as  t h e  

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

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

m a j o r i t y   of  a p p l i c a t i o n s .  

I t   i s  o f   i m p o r t a n c e   f o r   good  f u n c t i o n i n g   of  t he   v a l v e -  

c o n t r o l   m e c h a n i s m   t h a t   t h e   or  e a c h  c a m   i s   d e s i g n e d  a n d  

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

t h e ' v a l v e - c o n t r o l   m e c h a n i s m   up  to  t h e  m o m e n t   o f  c l o s i n g   o f  

t h e   v a l v e   or  b e y o n d   t h a t   m o m e n t .  



In  t h e   v a l v e - c o n t r o l   m e c h a n i s m   t he   or  e a c h   cam  i s  

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

k n i f e - e d g e   u r g i n g   the   v a l v e .   A  p r e f e r r e d   e m b o d i m e n t   i s   a  

v a l v e - c o n t r o l   m e c h a n i s m   in  w h i c h   t he   or  e a c h  c a m   is   i n  

c o n t a c t   w i t h   one  end  of  a  r o c k e r ,   t h e   o t h e r   end  of  t h e  

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

at   i t s   o t h e r   end ,   t h e   p u s h b a r   b e i n g   p r o v i d e d   w i t h   a  

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

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

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

f o u r - s t r o k e   w o r k i n g   c y c l e .  

From  a  p r a c t i c a l   v i e w p o i n t   i t   is   a d v a n t a g e o u s  

t h a t   e a c h   cam  is   s u b s t a n t i a l l y   s y m m e t r i c a l   in  s h a p e .  

The  i n v e n t i o n   is   f u r t h e r   d e s c r i b e d   be low  w i t h  

r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h  

F i g . 1 ,   as  m e n t i o n e d   a b o v e ,   is   a  g r a p h   s h o w i n g  

p r e s s u r e   v e r s u s   vo lume   f o r   a  c o m p r e s s o r ,  

F i g . 2 ,   as  m e n t i o n e d   a b o v e ,   is  a  g r a p h   s h o w i n g  

p r e s s u r e   v e r s u s   vo lume   f o r   a  d i e s e l - e n g i n e ,  

F i g . 3   p r e s e n t s   a  p r e f e r r e d   e m b o d i m e n t   of  the   cam 

a c c o r d i n g   to  t h e   i n v e n t i o n   in  s e c t i o n a l   v i e w ,   a n d  

F i g . 4   p r e s e n t s   a  s e c t i o n a l   v i ew  of  a  c a m - d r i v e n  

v a l v e - m e c h a n i s m   a c c o r d i n g   to  t he   i n v e n t i o n .  

F i g . 3   shows  a  cam  in  w h i c h   the   s o l i d   l i n e   p r o f i l e  

in  t he   d e s c e n d i n g   p a r t   ( r i g h t   hand  s i d e )   of  the   cam 

fo rms   t he   a f t e r - b u l g e   or  p o s t - c a m   and  t he   d a s h e d   l i n e  

r e p r e s e n t s   t he   c o n v e n t i o n a l   s h a p e . I n   t he   a s c e n d i n g   p a r t  

( l e f t   hand  s i d e )   the   d a s h e d   l i n e   shows  a  p r e - b u l g e   or  p r e -  
am  and  the   s o l i d   l i n e   r e p r e s e n t s   the   c o n v e n t i o n a l   fo rm.   I t  

w i l l   be  u n d e r s t o o d   t h a t   t he   e x t e n t   and  t h e   d i m e n s i o n s   o f  

e v e r y   b u l g e   a re   g o v e r n e d   by  the   p r e v a i l i n g   c o n d i t i o n s   i n  

the   p a r t i c u l a r   m e c h a n i s m   in  w h i c h   the   cam  is  u s e d ,   as  w i l l  

be  d i s c u s s e d   more  f u l l y   h e r e i n b e l o w   in  c o n n e c t i o n   w i t h  

F i g . 4 .   In  mos t   p r a c t i c a l   a p p l i c a t i o n s   t he   cam  is  s u b s t a n t -  

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



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

to  m a t c h   t h e   d y n a m i c s   of  m e d i u m  a n d   v a l v e .  

The  v a l v e - c o n t r o l   m e c h a n i s m   a c c o r d i n g   t o  t h e  

i n v e n t i o n   can  be  u s e d   a d v a n t a g e o u s l y  i n   c o m p r e s s o r s ,  

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

in  p a r t i c u l a r   d i e s e l - e n g i n e s   a n d  s p a r k   i g n i t e d  e n g i n e s .  

R e f e r r i n g   now  to   F i g . 4 ,   t h e r e   i s   shown  a  v a l v e  1 1  

o u t   of  c o n t a c t   w i t h   i t s   s e a t   1 2 ,  d r i v e n  b y   a  cam  4 ,  w h i c h  

i s   s h a p e d   s u b s t a n t i a l l y   as  i l l u s t r a t e d   in   F i g . 3 ,  v i a   a  

r o c k e r   7.  As  the   cam  r o t a t e s   c o u n t e r c l o c k w i s e   a b o u t   i t s  

c e n t r e   of  r o t a t i o n  5 ,   t h e   a f t e r - b u l g e   o r  p o s t - c a m   1  w i l l  

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

p o s t - c a m   1  w i l l   come  i n t o   c o n t a c t  w i t h   a  p i c k - u p   p o i n t   6 

of  t h e   r o c k e r   7,  w h i c h   r o t a t e s  a b o u t   i t s   a x i s   8.  T h i s  

i n d u c e d   m o t i o n   of  t h e   r o c k e r  7   i s   p a s s e d  o n  b y  p o i n t   9  t o  

a  p u s h r o d   10  of  t h e   v a l v e   1 1 .  A   s p r i n g   1 3  h a s   t h e  

c u s t o m a r y   f u n c t i o n   of  i n d u c i n g   t h e   v a l v e   1 1 ,  o n c e  i t  h a s  

l e f t   i t s   s e a t   12,  t o  r e t u r n   to   t h a t   s e a t   12.  When  t h e  

a f t e r - b u l g e   or  p o s t - c a m  1   p a s s e s   t h e   p i c k - u p  p o i n t   6,  t h e  

v a l v e   11  i s   r e t u r n e d   to   i t s  s e a t   12,  p r e f e r a b l y   w i t h   z e r o  

a c c e l e r a t i o n ,   t h u s   c a u s i n g   a  s m o o t h  r e t u r n   o f  t h e   v a l v e   11  

on  i t s   s e a t   12.  Only   a f t e r   r e t u r n   of   t h e  v a l v e   11  to  i t s  

s e a t   12  i s   t h e   d r i v e - m e c h a n i s m   f u r t h e r   r e l e a s e d .  A n y   p l a y  

t h a t   may  t h e n   a r i s e   can  n o  l o n g e r   a f f e c t   t h e   v a l v e   11  a n d  

any  o c c u r r e n c e   o f  v i b r a t i o n s  i s   t h u s   a v o i d e d .  

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

p o s t - c a m   1  and  p r e - c a m   I I   in   t h e   d i r e c t i o n   of  t h e   r o t a t i o n ,  

d u r i n g   w h i c h   p e r i o d   t h e   v a l v e   11  w i l l   r e m a i n   c l o s e d ,  

p i c k - u p   p o i n t   6  e n t e r s   i n t o   c o n t a c t   w i t h  p r e - c a m   I I  

( i n d i c a t e d   w i t h   t h e  d o t t e d   l i n e ,   t h e   s o l i d  l i n e  b e i n g   t h e  

c o n v e n t i o n a l   s h a p e ) .   W h i l e   p a s s i n g  t h i s   p r e - c a m   I I   a n y  

p l a y   p r e s e n t   w i l l   i n i t i a l l y   be  c o m p e n s a t e d .   Only   a f t e r   a n y  

p l a y   has   b e e n   c o m p e n s a t e d  w i l l   t h e   v a l v e   11  commence  t o  

o p e n  a t   e x a c t l y   t h e   r e q u i r e d   m o m e n t .   The  e n s u i n g   m o t i o n s  

of  t h e   v a l v e   11  a r e  f r o m   t h e r e o n   c o n t r o l l e d   by  t h e  



s u b s e q u e n t   s e c t i o n   of  t he   cam  p r o f i l e   as  i n d i c a t e d   b y  

1,  2  and  3  r e s p e c t i v e l y .   T h i s   main   p a r t   1,  2,  3  of  t h e  

cam  p r o f i l e   i s   a d a p t e d   in  a  way  t h a t   v a l v e   d y n a m i c s   a n d  

medium  d y n a m i c s   i n t e r a c t   in  t h e   f a v o u r a b l e   way  

a n t i c i p a t e d .   Thus  t he   v a l v e   w i l l   make  m o t i o n s   w h i c h   a r e  

d i c t a t e d   by  t h i s   cam  p r o f i l e .   H a v i n g   gone  t h r o u g h   t h i s  

p a r t   of  t he   p r o f i l e   p i c k - u p   p o i n t   6  of  r o c k e r   7  w i l l  

a g a i n   come  i n t o   c o n t a c t   w i t h   p o s t - c a m   I,   and  t h e   c y c l e  

as  d e s c r i b e d   a b o v e   w i l l   be  r e p e a t e d .  

From  t he   above   i t   w i l l   be  u n d e r s t o o d   t h a t   t h e  

p r o f i l e s   of  t h e   main  c a m  t o g e t h e r   w i t h   t h e   r e s p e c t i v e  

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

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

m e c h a n i s m . A s   a  c o n s e q u e n c e   the   v a l v e   w i l l   open  s m o o t h l y  

a t   t he   d e s i r e d   moment  as  d i c t a t e d   by  t he   p r e - c a m ,  

w h e r e a f t e r   t he   v a l v e   p o r t   w i l l   show  a  v a r i a t i o n   w i t h  

t i m e   as  d i c t a t e d   by  the   s u b s e q u e n t   c a m - p r o f i l e   1,  2  a n d  

3,  and  s u b s e q u e n t l y   the   v a l v e   i s   r e t u r n e d   to  i t s   s e a t   a s  

d i c t a t e d   by  the   p o s t - c a m ,   a v o i d i n g   b o u n c i n g   and  h a r d  

h i t t i n g   of  t he   s e a t   of  the   v a l v e .   D u r i n g   t h i s   m o t i o n   c y c l e  

v a l v e   d y n a m i c s   and  medium  d y n a m i c s   i n t e r a c t   as  d e s i r e d ,  

d e t r i m e n t a l   wear   and  damage  to  v a l v e   and  s e a t   a re   p r e v e n t e d  

as  w e l l .   Once  t he   v a l v e   has  t h u s   c l o s e d   the   v a l v e   p o r t ,  

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

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

D e p e n d i n g   on  t he   m a c h i n e   on  w h i c h   the   c a m - d r i v e n  

v a l v e - c o n t r o l   m e c h a n i s m   is   u s e d ,   t h e   cam  w i l l   be  e i t h e r  

s y m m e t r i c a l   or  a s y m m e t r i c a l .   As  an  e x a m p l e   of  a  m a c h i n e  

in  wh ich   the   cam  w i l l   u s u a l l y   be  s u b s t a n t i a l l y   s y m m e t r i c a l  

m e n t i o n   may  be  made  of  a  r e v e r s i b l e   e n g i n e ,   such  as  f o r  

the   p r o p u l s i o n   of  s h i p s .  



1.  A  v a l v e - c o n t r o l   m e c h a n i s m   c o m p r i s i n g   a t  l e a s t   o n e  

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

w h e r e i n  t h e   or  e a c h   cam  is   p r o v i d e d   w i t h   a  p o s t - c a m - a t  

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

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

i s   r e s t i n g   on  i t s   s e a t ,  p r e c e d e d  b y   t he   ma in   v a l v e  

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

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

t h e   v a l v e - c o n t r o l  m e c h a n i s m   w h i l e   t h e   v a l v e   i s  s t i l l  

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

2.  A  m e c h a n i s m   a c c o r d i n g   to   c l a i m  1 ,  w h e r e i n   t h e   o r  

e a c h   c a m  i s   g e n e r a l l y   p e a r s h a p e d   w i t h   a  d i m p l e   i n  a t  

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

s e r v i n g   as  t he   main  v a l v e - a c t u a t i n g   cam  p o r t i o n .  

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

t h e   or  e a c h   cam  i s   s u b s t a n t i a l l y  s y m m e t r i c a l  a l o n g   i t s  

l o n g i t u d i n a l   a x i s .  

4.  A  m e c h a n i s m   a c c o r d i n g   to  a n y  o n e   of  t h e   p r e c e d i n g  

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

t h e   p l a y   and  d y n a m i c s   of   t he   v a l v e - c o n t r o l   s y s t e m   up  t o  

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

5.  A  m e c h a n i s m   a c c o r d i n g   to  any  one  o f  t h e   p r e c e d i n g  

c l a i m s ,   w h e r e i n   t h e   or  e a c h  c a m   i s  i n   c o n t a o t - w i t h   a  

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

u r g i n g   t h e   v a l v e .  

6.  A  m e c h a n i s m - a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  t o   4 ,  

w h e r e i n   t h e   or  e a c h   cam  is   in  c o n t a c t   w i t h   one  end  of  a  

r o c k e r ,   t h e   o t h e r   end  of  t h e  r o c k e r   b e i n g  i n   c o n t a c t   w i t h  



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

i n t o   e n g a g e m e n t   w i t h   i t s   s e a t .  

7.  A  c o m p r e s s o r   or  e x p a n d e r   w h i c h   c o m p r i s e s   a  

v a l v e - c o n t r o l   m e c h a n i s m   a c c o r d i n g   to  a n y  o n e   of  t h e -  

p r e c e d i n g   c l a i m s .  

8.  A  f l u i d   pump  or  h y d r a u l i c   or  p n e u m a t i c   m o t o r ,  

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

a n y  o n e   of  c l a i m s   1  to  6 .  

9.  An  i n t e r n a l   c o m b u s t i o n   e n g i n e ,   w h i c h   c o m p r i s e s  

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

c l a i m s   1  to  6 .  

10.  An  i n t e r n a l   c o m b u s t i o n   e n g i n e   a c c o r d i n g   t o  

c l a i m   9,  w h e r e i n   t h e   e n g i n e   is  a  d i e s e l - e n g i n e .  

11.  An  i n t e r n a l   c o m b u s t i o n   e n g i n e   a c c o r d i n g   t o  

c l a i m   9,  w h e r e i n   t he   e n g i n e   is  s p a r k   i g n i t e d .  
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