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(55)  Perfected  hydraulic  tappet  with  automatic  slack  take-up  for  internal  combustion  engines. 

@  Tappet  (1)  having  a  pressure  chamber  (8)  supplied  by  a 
pipe  (10)  having  a  cut-off  valve  (11)  with  a  ball  (12)  floating  in 
a  respective  truncated-cone  seat  (13),  the  said  chamber  (8) 
being  defined  by the  upper  part  (23)  of  an  outer  coupling  (16) 
forming  part  of  a  cup  member  (2)  cooperating  with  a  cam  (9), 
by  a  lower  annular  wall  (19)  connecting  the  said  outer 
coupling  (16)  to  a  corresponding  integral  inner  coupling  (18), 
by  a  plate  (14)  laser-welded  for  closing  off the  said  upper  part 
of  the  said  outer  coupling  (16)  and  the  said  chamber  (8),  and 
by  a  piston  (5)  housed  in  sliding  manner  inside  the  said  inner 
coupling  (18). 



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

t a p p e t   w i t h   a u t o m a t i c   s l a c k   t a k e - u p   f o r   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 ,   in   p a r t i c u l a r ,   one  c o m p r i s i n g   a  c u p  

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

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

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

m a n n e r   i n s i d e   t h e   s a i d   cup  member   and  d e f i n i n g   w i t h  

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

e . g .   o i l ,   s u p p l i e d   by  a  p i p e   f i t t e d   w i t h   a  c u t - o f f   mem 

b e r .  

In  a d d i t i o n   to   b e i n g   r e l a t i v e l y   c o m p l e x   in   d e s i g n ,   a n d  

t h e r e f o r e   e x p e n s i v e   to   make ,   h y d r a u l i c   t a p p e t s   of   t h e  

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

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

s e n t i a l l y   e q u a l   t o   or  o n l y   s l i g h t l y   l a r g e r   t h a n   t h e   d i a  

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

to   m u t u a l   s l i d i n g   of  t h e   c o n t r o l   cam  and  cup  member   r e -  



s u i t s   i n   s e v e r e   w e a r   on  t h e   l a t t e r .   F i n a l l y ,   on  t h e  

a f o r e m e n t i o n e d   known  t y p e s   of   t a p p e t s ,   t h e   c u t - o f f   mem 

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

t i v e , s e a l i n g   s e a t ,   mus t   be  p r o v i d e d   w i t h   r e t a i n i n g   m e a n s  

f o r   s e c u r i n g   i t   i n   t he   c o r r e c t   p o s i t i o n   and  w h i c h ,   i n  

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

a n d ,   c o n s e q u e n t l y ,   i n c r e a s i n g   p r o d u c t i o n   c o s t ,   a l s o  

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

v o l u m e   e v e n   f u r t h e r .   In  v i e w   of   t h e   a f o r e m e n t i o n e d   d r a w  

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

r e l a t i v e l y   p o o r   o p e r a t i n g   e f f i c i e n c y .  

The  a im  o f   t h e   p r e s e n t   i n v e n t i o n   i s   t o   p r o v i d e   a  h y d r a u  

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

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

and  a s s e m b l y ,   r e l a t i v e l y   u n a f f e c t e d   by  m e c h a n i c a l   w e a r  

due  t o   m u t u a l   s l i d i n g   of   t h e   cam  and  cup   m e m b e r ,   a n d  

w h i c h   p r o v i d e s   f o r   a  h i g h   d e g r e e   of   e f f i c i e n c y   and  o p e -  

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

Wi th   t h i s   a im  i n   v i e w ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   t o  

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

cup   member   h o u s e d   in   a x i a l l y - s l i d i n g   m a n n e r   i n   a  s e a t  

on  t h e   s a i d   e n g i n e   and  c o o p e r a t i n g   w i t h   a  cam  f a c i n g  

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

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

a  r o d   h a v i n g   one  end  s l i d i n g   a x i a l l y   i n s i d e   t h e   s a i d  

s e a t ,   t h e   s a i d  p i s t o n   d e f i n i n g ,   w i t h   and  i n s i d e   t h e  

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

f l u i d   u n d e r   p r e s s u r e ;   a  s u p p l y   p i p e   f o r   t h e   s a i d   f l u i d  

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



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

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

w h i c h   o p e n s   ou t   a t   t he   t op   i n s i d e   t h e   s a i d   c h a m b e r   a n d  

in   w h i c h   t e r m i n a t e s   t he   s a i d   p i p e ;   c h a r a c t e r i s e d   by  t h e  

f a c t   t h a t   t h e   s a i d   cup  member   c o m p r i s e s  :   a  f i r s t   m e m -  

b e r ,   i n   t u r n ,   c o m p r i s i n g   an  o u t e r   c o u p l i n g   and  i n n e r  

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

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

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

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

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

of  h a r d e r   m a t e r i a l   t h a n   t h e   s a i d   f i r s t   member   and  s e -  

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

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

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

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

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

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

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

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

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   t o   t h e   a t t a c h e d  

d r a w i n g s   i n   v h i c h  :  

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

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 ;  

-  F i g . 2   shows   a  s i m i l a r   s e c t i o n   of  a  p o s s i b l e   v a r i a t i o n  

of  t h e   F i g . 1   t a p p e t .  

Number   1  i n   F i g . 1   i n d i c a t e s   a  h y d r a u l i c ' t a p p e t   w i t h   a u t o  

m a t i c   s l a c k   t a k e - u p   f o r   any  known  t y p e   of  i n t e r n a l   c o m -  

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

a  cup  m e m b e r   2  h o u s e d   in   a x i a l l y - s l i d i n g   m a n n e r   i n s i d e  



an  e s s e n t i a l l y - c y l i n d r i c a l   s e a t   3  f o r m e d   i n   the   b l o c k   4  

on  t h e   s a i d   known   t y p e   of   e n g i n e   ( n o t   s h o w n ) ;   a  p i s t o n  

5  h o u s e d   i n   s l i d i n g   m a n n e r   i n s i d e   a  s e a t   6  i n   cup  mem-  

b e r   2  and  c o o p e r a t i n g   a t   t h e   b o t t o m   w i t h   a  r o d   7  h a v -  

i n g   a  t o p   end  s l i d i n g   a x i a l l y   i n   s e a t   3;  a  p r e s s u r e  

c h a m b e r  8   d e f i n e d   by  p i s t o n   5  and  member   2,  f o r m e d   i n -  

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

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

i n g   of  member   2  and  p i s t o n   5  f o r   t a k i n g   up  any  s l a c k   b e -  

t w e e n   r o d   7  and  cam  9  f a c i n g   s e a t   3  and  c o o p e r a t i n g   w i t h  

m e m b e r   2;  a  s u p p l y   p i p e   10  f o r   t h e   s a i d   p r e s s u r e   f l u i d ;  

and  a  c u t - o f f  v a l v e   11  on  p i p e   10  f o r  e n a b l i n g   e x c l u s i v e  

o n e - w a y   s u p p l y   of   t h e   s a i d   p r e s s u r e   f l u i d   a l o n g   p i p e   1 0  

i n t o   c h a m b e r   8.  In   more   d e t a i l ,   v a l v e   11  c o m p r i s e s   a  

b a l l   12  of  a p p r o p r i a t e   d i a m e t e r   and  h o u s e d   f l o a t i n g   a t  

l e a s t   p a r t l y   i n s i d e   a  t r u n c a t e d - c o n e   s e a t   13,  t h e   l a t t e r  

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

c h a m b e r   8  i n t o   w h i c h   i t   o p e n s   a t   t h e   t o p ,   and  b e i n g   c o n  

n e c t e d   a t   t h e   b o t t o m   to   p i p e   10  t e r m i n a t i n g   i n s i d e   i t .  

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 ,   cup   member   2  c o m -  

p r i s e s   two  s e p a r a t e   m e m b e r s ,   14  and  15,   s e c u r e d   i n t e g r a l  

w i t h   e a c h   o t h e r ;   t h e   f i r s t   d e f i n e d   by  an  e s s e n t i a l l y -  

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

f r o m   r e l a t i v e l y   h a r d   m a t e r i a l ,   e . g .   by  s i n t e r i n g   h a r d   m e -  

t a l s ;   and  t h e   s e c o n d   d e f i n e d   by  a  l o a d - b e a r i n g   s t r u c t u r e  

p r e f e r a b l y   made  of   s t e e l   or  any  o t h e r   m a t e r i a l   of  l o w e r  

c o s t   and  h a r d n e s s   t h a n   t h e   m a t e r i a l   of  p l a t e   14 .   In  m o r e  

d e t a i l ,   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 ,   member   1 5  

c o m p r i s e s   an  e s s e n t i a l l y - c y l i n d r i c a l   o u t e r   c o u p l i n g   1 6  

e s s e n t i a l l y   e q u a l   i n   d i a m e t e r   to   s e a t   3  i n s i d e   w h i c h  



c o u p l i n g   16  i s   d e s i g n e d   to   s l i d e ;   an  i n n e r   c o u p l i n g   1 8 ,  

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

c e n t r i c a l l y   i n s i d e   c o u p l i n g   16  and  b e i n g   s m a l l e r   in   d i a  

m e t e r   and  l e n g t h   as  c o m p a r e d   w i t h   t he   same;   and  an  a n n u -  

l a r   w a l l   19  c o n n e c t i n g   c o u p l i n g s   16  and  18,  f o r m e d   i n t e -  

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

t h e   a x i s   of  t h e   s a m e ,   i n   s u c h   a  m a n n e r   as  t o   e x t e n d   e s -  

s e n t i a l l y   r a d i a l l y   and  d i v i d e   c o u p l i n g   16  i n t e r n a l l y   i n -  

t o   two  c a v i t i e s ,   t h e   u p p e r   c a v i t y   d e f i n i n g   c h a m b e r   8  a n d  

t h e   l o w e r   c a v i t y   open   t o w a r d s   s e a t   3  f o r   a c c o m m o d a t i n g  

rod   7.  In   more  d e t a i l ,   c o u p l i n g   18,   w h i c h   i s   t h u s   f o r m e d  

i n t e g r a l   i n   one  p i e c e   w i t h   w a l l   19  and  o u t e r   c o u p l i n g   1 6 ,  

i s   p r o v i d e d   i n t e r n a l l y   w i t h   s e a t   6  a n d   p r e s e n t s   e s s e n -  

t i a l l y   t h e   same  d i a m e t e r   and  l e n g t h   as  c y l i n d r i c a l   p i s -  

t o n   5  h o u s e d   in   s l i d i n g   m a n n e r   i n s i d e   i t .   A c c o r d i n g   t o  

t h e   a r r a n g e m e n t   shown  i n   F i g . 1 ,   w a l l   19,   i n s t e a d   of  b e -  

i n g   f l a t ,   i s   e s s e n t i a l l y   s l a n t e d   so  as  to   d e f i n e   an  e s -  

s e n t i a l l y   c o n i c a l   s u r f a c e   20  d e f i n i n g ,   a t   t he   b o t t o m ,   t h e  

b o t t o m   of  c h a m b e r   8  and  j o i n i n g   up  w i t h   c o u p l i n g   18  e s -  

s e n t i a l l y   on  the   c e n t r e   l i n e   of  t h e   l a t t e r .   The  o p p o s i t e  

e n d s ,   21  and  22,  of  c o u p l i n g   18  t h u s   p r o j e c t   f r o m   w a l l  

19  r e s p e c t i v e l y   i n t o   c h a m b e r   8  and  i n t o   t h e   s a i d   l o w e r  

c a v i t y   d e f i n e d   i n s i d e   c o u p l i n g   16  by  w a l l   19.  The  l a t t e r  

a l s o   s e p a r a t e s   c o u p l i n g   16  i n t o   two  o p p o s i t e ,   c y l i n d r i -  

c a l ,   a n n u l a r   e n d s , r e s p e c t i v e l y   t op   end  23  and  b o t t o m   e n d  

24,   t h e   l a t t e r   d e f i n i n g   l a t e r a l l y   c h a m b e r   8  and  t h e   s a i d  

l o w e r   c a v i t y   in  c o u p l i n g   16  r e s p e c t i v e l y .   The  s a i d   w a l l  

19  i s   a l s o   f i t t e d   i n t e r n a l l y   w i t h   p i p e   10,  t h e   l a t t e r  

c o m p r i s i n g   an  a n n u l a r   g r o o v e   25 ,   f o r m e d   e x t e r n a l l y   o n  

c o u p l i n g   16  f o r   a  l e n g t h   e s s e n t i a l l y   e q u a l   t o   t h e   d i s -  



t a n c e   t r a v e l l e d   by  cup   member   2  i n s i d e   r e s p e c t i v e   s e a t  

3,  and  a  s l a n t i n g   r a d i a l   h o l e   26  f o r m e d   t h r o u g h   w a l l   1 9  

and  i n n e r   c o u p l i n g   18  and  c o m i n g   o u t   i n s i d e   s e a t   6  d e -  

f i n e d   by  t h e   s a i d   i n n e r   c o u p l i n g   18.   on  end  23  a t   t h e  

t o p ,   c o u p l i n g   16  i s   c l o s e d   o f f   by  p l a t e   14  a r r a n g e d   f a c -  

i n g   w a l l   19  and  t h u s   d e f i n i n g   t h e   t o p   of  c h a m b e r   8.  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 ,   t h e   d i a m e t e r   of  p l a t e  

14  i s   l a r g e r   t h a n   t h e   i n s i d e   d i a m e t e r   of  c o u p l i n g   16  a n d  

s m a l l e r   t h a n   t h e   o u t s i d e   d i a m e t e r   of  t h e   s a m e ,   i . e .   t h e  

d i a m e t e r   of   s e a t   3.  T o w a r d s   end   23,   t h e   s a i d   p l a t e   14  

p r e s e n t s   a  b e v e l   27  f a c i n g   a  r e s p e c t i v e   b e v e l   28  f o r m e d  

on  end  23  i t s e l f .   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 ,  

p l a t e   14  and  end   23  on  c o u p l i n g   16  a r e   l a s e r - w e l d e d   t o -  

g e t h e r   so  t h a t ,   a t   b e v e l s   27  and  2 8 ,   p l a t e   14  i s   s e c u r e d  

to   end   23  by  w e l d   b e a d   2 9 .  

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 ,   t h e   h e i g h t   of  c h a m b e r  

8  i s   s u c h   t h a t   t h e   d i s t a n c e   b e t w e e n   t r u n c a t e d - c o n e   s e a t  

13  and  p l a t e   14  i s   l e s s   t h a n   t h e   d i a m e t e r   of  b a l l   1 2 ,  

p l a t e   14  t h u s   a c t i n g   as  a  r e t a i n e r   f o r   t h e   s a i d   b a l l   1 2  

w h i c h ,   e v e n   i f   h o u s e d   f r e e l y   i n s i d e   s e a t   13,  i s   t h u s   p r e -  

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

the   p r e f e r r e d   a r r a n g e m e n t   shown   i n   F i g . 1 ,   v a l v e   11  i s  

f i t t e d   d i r e c t l y   on  to   p i s t o n   5,  t h e   l a t t e r   c o n s i s t i n g   o f  

a  s o l i d   c y l i n d r i c a l   body   t h e   b o t t o m   f a c e   30  of  w h i c h  

r e s t s   on  r o d   7  and  t h e   t op   f a c e   31  of  w h i c h   i s   a r r a n g e d  

f a c i n g   c h a m b e r   8,  in   s u c h   a  m a n n e r   as  t o   d e f i n e   t h e   l a t  

t e r   a t   c o u p l i n g   18  by  e s s e n t i a l l y   d e f i n i n g   a  s l i d i n g  

w a l l   by  w h i c h   t h e   s a i d   c h a m b e r   8  i s   c l o s e d   o f f .   T r u n c a t e d -  

cone   s e a t   13  i s   f o r m e d   on  f a c e   31 ,   i n s i d e   p i s t o n   5,  a n d  

i s   c o n n e c t e d   t o   r a d i a l   h o l e   26  by  a  f u r t h e r   p a i r   of   h o l e s ,  



one  r a d i a l   32  and  one  a x i a l   33,   f o r m e d   t h r o u g h   p i s t o n   5 .  

C o u p l i n g   18  i s   p r o v i d e d   on  b o t t o m   end  22  w i t h   a  c h e c k  

r i n g   34  d e s i g n e d   to   a c t   as  a  l i m i t   s t o p   f o r   p i s t o n   5 .  

F a c e   31  on  p i s t o n   5  d e f i n e s   an  a c t i v e   s u r f a c e   d e s i g n e d  

to   d e t e c t   t h e   p r e s s u r e   i n s i d e   c h a m b e r   8  and  so  c a u s e  

p i s t o n   5  t o   s l i d e   i n s i d e   s e a t   6  and  c o n s e q u e n t   d i s p l a c e  

ment   of  m e m b e r   2  and  p i s t o n   5,  w h i c h   a r e   m a i n t a i n e d   c o n  

t a c t i n g   cam  9  and  rod   7  r e s p e c t i v e l y   by  t h e   p r e s s u r e   i n  

s i d e   c h a m b e r   8,  t h u s   e n a b l i n g   r e c o v e r y   of  any  s l a c k   b e -  

t v e e n   cam  9  and  r o d   7  due  to   w e a r   on  t a p p e t   1  a n d / o r  

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

T a p p e r   1  o p e r a t e s   i n   known  m a n n e r   and  w i l l   be  c l e a r   f r o m  

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

l u b r i c a t i n g   o i l   u n d e r   p r e s s u r e   i s   f e d   a l o n g   p i p e   10  i n t o  

s e a t   13  w h e r e   i t   l i f t s   b a l l   12  so  as  to   f l o w   i n t o   c h a m -  

b e r   8  u n t i l   t h e   l a t t e r   i s   f u l l .   As  t he   s a i d   c h a m b e r   8  i s  

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

p l a t e   14  and  on  t he   a c t i v e   f a c e   31  of  p i s t o n   5,  as   a l -  

r e a d y   d e s c r i b e d ,   c a u s e s   member   2  and  p i s t o n   5  t o   s e p a -  

r a t e ,   t h u s   e n a b l i n g   any  s l a c k   t o   be  t a k e n   u p .   D u r i n g   o p e  

r a t i o n   of  t a p p e t   1,  c h a m b e r   8  r e m a i n s   f u l l   of  o i l ,   i n  

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

s e a t   13  by  b a l l   12  w h i c h   i s   f o r c e d   a g a i n s t   s e a t   13  i n  

f l u i d t i g h t   m a n n e r   by  t he   p r e s s u r e   i n   c h a m b e r   8,  j u s t  

l i k e   any  o t h e r   t y p e   of  n o n - r e t u r n   v a l v e .   From  t h e   f o r e -  

g o i n g   d e s c r i p t i o n   and  the   i l l u s t r a t i o n   in  F i g . 1 ,   c h a m b e r  

8  c l e a r l y   p r e s e n t s   a  c o n s i d e r a b l e   v o l u m e   i n   r e l a t i o n   t o  

the   s i z e   of  p i s t o n   5.  F u r t h e r m o r e ,   b a l l   12,  b e i n g   p r o -  

v i d e d   w i t h   no  m e c h a n i c a l   r e t a i n i n g   means   m o u n t e d   i n s i d e  

c h a m b e r   8,  r e a c t s   r e a d i l y   t o   any   c h a n g e   in   o i l   p r e s s u r e  



i n s i d e   c h a m b e r   8  or  p i p e   10 .   T a p p e t   1  a c c o r d i n g   to   t h e  

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

g r e e   of   r e l i a b i l i t y ,   f a s t   o p e r a t i o n   and  f a r   g r e a t e r   e f -  

f i c i e n c y   a s   c o m p a r e d   w i t h   known  t a p p e t s .   F u r t h e r m o r e ,  

c o n s t r u c t i n g   cup  member  2  i n   two  s e p a r a t e   p a r t s   h a v i n g  

d i f f e r e n t   m e c h a n i c a l   c h a r a c t e r i s t i c s   and  l a s e r - w e l d e d  

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

1,  r e d u c i n g   c o s t   and  i n c r e a s i n g   w o r k i n g   l i f e   by  r e d u c i n g  

w e a r   on  m e m b e r   2,  t he   s a i d   r e d u c t i o n   i n   w e a r   b e i n g   p r o -  

v i d e d   f o r   by  cam  9  c o o p e r a t i n g   d i r e c t l y   w i t h   p l a t e   1 4  

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

w i t h   t h e   r e s t   of   member   2 .  

F i g . 2   s h o w s   a  h y d r a u l i c   t a p p e t   l a   c o n s i s t i n g   of  a  p o s -  

s i b l e   v a r i a t i o n   of  t a p p e t   1  as  a l r e a d y   d e s c r i b e d .   F o r   t h e  

s a k e   of  s i m p l i c i t y ,   any  d e t a i l s   s i m i l a r   or   i d e n t i c a l   t o  

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

n u m b e r s .   T a p p e t   1a  d i f f e r s   f r o m   t a p p e t   1  s o l e l y   as  t o  

t h e   s h a p e   of   a n n u l a r   w a l l   19  d e f i n i n g   c h a m b e r   8  a t   t h e  

b o t t o m   and  t o   t h e   p o s i t i o n   of   v a l v e   11.   The  l a t t e r ,   i n  

f a c t ,   i s   f i t t e d   on  t o   cup  member   2,  i n   t h a t   s e a t   13  i s  

f o r m e d   on  s u r f a c e   20  of  w a l l   19,   t h e   s a i d   s u r f a c e   20  b e -  

i ng   e s s e n t i a l l y   f l a t   i n s t e a d   of  c o n i c a l   as  on  t a p p e t   1 

in   F i g . l .   A c c o r d i n g   to   t h e   F i g . 2   a r r a n g e m e n t ,   t h e r e f o r e ,  

p i p e   10  c o m p r i s e s   o n l y   r a d i a l   h o l e   26  and  s e a t   13  i s  

f o r m e d   n e x t   t o   o u t e r   c o u p l i n g   16.  End  23  on  t h e   l a t t e r  

i s   r e l a t i v e l y   s h o r t   and  e s s e n t i a l l y   e q u a l   i n   l e n g t h   t o  

t h e   h e i g h t   of  c h a m b e r   8,  so  t h a t   t h e   d i s t a n c e   b e t w e e n  

s e a t   13  and  p l a t e   14  i s   l e s s   t h a n   t h e   d i a m e t e r   of  b a l l  

12,  as   i n   t h e   c a s e   of  t a p p e t   1,  t h u s   r e s u l t i n g   i n   p l a t e  

14  a c t i n g   as   a  r e t a i n i n g   member   f o r   t h e   s a i d   b a l l   1 2 .  



For   a c h i e v i n g   a  r e l a t i v e l y   l a r g e   v o l u m e   i n s i d e   c h a m b e r   8 

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

v e n t i o n ,   p i s t o n   5,  o b v i o u s l y   h a v i n g   no  h o l e s   32  or  3 3  

as  on  t h e   s i m i l a r   p i s t o n   on  t a p p e t   1,  i s   p r o v i d e d   t o -  

w a r d s   c h a m b e r   8  w i t h   a  c a v i t y   35  o c c u p y i n g   m o s t   of  t h e  

v o l u m e   on  p i s t o n   5  a n d   d e f i n e d   by  a  s u r f a c e   36 ,   t h e   l a t -  

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

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

5  f o r   d e t e c t i n g   t h e   p r e s s u r e   i n s i d e   c h a m b e r   8.  A l l   t h e  

r e m a i n i n g   d e t a i l s   on  t a p p e t   l a ,   as  w e l l   as  i t s   o p e r a t i o n ,  

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

p e t   1.  As  c o m p a r e d   w i t h   t h e   l a t t e r ,   t a p p e t   1a  i s   e v e n  

more  s t r a i g h t f o r w a r d   i n   d e s i g n ,   owing   to   t h e   r e l a t i v e l y  

s h o r t   l e n g t h   of  p i p e   10 ,   t h u s   r e s u l t i n g   in   e v e n   l o w e r  

p r o d u c t i o n   c o s t .   T a p p e t   1,  on  t he   o t h e r   h a n d ,   h a s   t h e  

a d v a n t a g e   of  b e i n g   p r o v i d e d   w i t h   a  s e a l i n g ' s e a t   on  t h e  

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

p e t s   f o r   d i f f e r e n t   e n g i n e   t y p e s ,   i . e .   h a v i n g   s e a t s   3  o f  

d i f f e r e n t   s i z e s ,   n e e d   t o   be  p r o d u c e d .   I f   s u c h   i s   t h e  

c a s e ,   t h e   s i z e   of  cup  member   2,  w h i c h   i s   r e l a t i v e l y  

c h e a p ,   i s   s i m p l y   a d a p t e d   and  the   same  s i z e   p i s t o n   5  u s e d  

on  a l l   t he   t a p p e t s ,   t h u s   e n a b l i n g   o b v i o u s   s c a l e   e c o n o m y .  



1 )  -   H y d r a u l i c   t a p p e t   (1 ,   i a )   w i t h   a u t o m a t i c   s l a c k   t a k e -  

up  f o r   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 ,   t h e   s a i d   t a p p e t   c o m  

p r i s i n g   a  cup   m e m b e r   (2 )   h o u s e d   i n   a x i a l l y - s l i d i n g   m a n -  

n e r   i n   a  s e a t   ( 3 )   on  t h e   s a i d   e n g i n e   and  c o o p e r a t i n g  

w i t h   a  cam  ( 9 )   f a c i n g   t h e   s a i d   s e a t ;   a  p i s t o n   (5)   h o u s e d  

in   s l i d i n g   m a n n e r   i n s i d e   t h e   s a i d   cup   member   (2)   and  c o -  

o p e r a t i n g   a t   t h e   b o t t o m   w i t h   a  r o d   (7 )   h a v i n g   one  e n d  

s l i d i n g   a x i a l l y   i n s i d e   t h e   s a i d   s e a t   ( 3 ) ,   t h e   s a i d   p i s -  

t o n   (5 )   d e f i n i n g ,   w i t h   and  i n s i d e   t h e   s a i d   cup  m e m b e r  

( 2 ) ,   a  c h a m b e r   ( 8 )   d e s i g n e d   t o   b e  f i l l e d   w i t h   f l u i d   u n d e r  

p r e s s u r e ;   a  s u p p l y   p i p e   ( 1 0 )   f o r   t h e   s a i d   f l u i d   f o r m e d   a t  

l e a s t   p a r t l y   t h r o u g h   t h e   s a i d   cup   member   ( 2 ) ;   and  a  c u t -  

o f f   v a l v e   ( 1 1 )   c o n s i s t i n g   of  a  b a l l   ( 12 )   h o u s e d   i n   f l o a t  

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

( 1 3 )   w h i c h   o p e n s   o u t   a t   t h e   t o p   i n s i d e   t he   s a i d   c h a m b e r  

(8)   and  i n   w h i c h   t e r m i n a t e s   t h e   s a i d   p i p e   ( 1 0 ) ;   c h a r a c -  

t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   cup  member   (2)  c o m -  

p r i s e s  :   a  f i r s t   member   ( 1 5 ) ,   i n   t u r n ,   c o m p r i s i n g   an  o u t  

e r   c o u p l i n g   ( 1 6 )   and  i n n e r   c o u p l i n g   ( 1 8 ) ,   b o t h   c y l i n d r i -  

c a l   and  f o r m e d   c o a x i a l l y   in   one  p i e c e ,   one  i n s i d e   t h e  

o t h e r ,   and  an  a n n u l a r   w a l l   ( 1 9 )   c o n n e c t i n g   and  i n t e g r a l  

w i t h   t h e   s a i d   c o u p l i n g s   ( 1 6 ,   18)  and  a r r a n g e d   e s s e n t i a l l y  

p e r p e n d i c u l a r   t o   t h e   same  ( 1 6 ,   1 8 ) ;   and  a  s e c o n d   m e m b e r  

c o n s i s t i n g   of   a  c y l i n d r i c a l   p l a t e   ( 1 4 ) ,   t he   l a t t e r   b e i n g  

made  of   h a r d e r   m a t e r i a l   t h a n   t h e   s a i d   f i r s t   member   ( 1 5 )  

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

a n n u l a r   w a l l   ( 1 9 )   f o r   c l o s i n g   o f f   t h e   top   end  ( 2 3 )   of  t h e  

s a i d   o u t e r   c o u p l i n g   ( 1 6 ) ,   and  d e f i n i n g ,   w i t h   t he   s a i d   a n -  



n u l a r   w a l l   ( 19 )   and  t h e   s a i d   p l a t e   ( 1 4 ) ,   t he   s a i d   c h a m -  

b e r   ( 8 ) ;   t he   s a i d   p i s t o n   (5)   b e i n g   h o u s e d   in   s l i d i n g  

m a n n e r   i n s i d e   t h e   s a i d   i n n e r   c o u p l i n g   (18)   w i t h   an  a c -  

t i v e   s u r f a c e   ( 3 1 ,   36)  f a c i n g   t h e   s a i d   c h a m b e r   (8 )   f o r  

d e f i n i n g   t he   l a t t e r   on  t h e   s a i d   i n n e r   c o u p l i n g   ( 1 8 ) .  

2 )  -   H y d r a u l i c   t a p p e t   ( 1 ,   1a)   a c c o r d i n g   to   C l a i m   1 ,  

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   p l a t e   ( 1 4 )   i s  

s e c u r e d   to   t h e   s a i d   t op   end  ( 2 3 )   of  t he   s a i d   o u t e r   c o u p  

l i n g   ( 1 6 )   by  means   of  a  l a s e r   w e l d i n g   bead   ( 2 9 ) .  

3 )  -   H y d r a u l i c   t a p p e t   (1 ,   1a)  a c c o r d i n g   to   C l a i m   2 ,  

c h a r a c t e r i s e d   by  t he   f a c t   t h a t   t h e   o u t s i d e   d i a m e t e r   o f  

t he   s a i d   p l a t e   ( 1 4 )   i s   s m a l l e r   t h a n   the   o u t s i d e   d i a m e t e r  

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

( 1 6 ) ,   and  t h a t   t h e   s a i d   o u t e r   c o u p l i n g   (16 )   and  p l a t e  

(14)   a r e   p r o v i d e d ,   a t   t h e   j o i n i n g   p o i n t ,   w i t h   a p p r o p r i -  

a t e   f a c i n g   b e v e l s   ( 28 ,   2 7 ) .  

4 )  -   H y d r a u l i c   t a p p e t   (1 ,   1a)   a c c o r d i n g   to   one  of  t h e  

f o r e g o i n g   C l a i m s ,   c h a r a c t e r i s e d   by  the   f a c t   t h a t   t h e  

h e i g h t   of  t he   s a i d   c h a m b e r   (8 )   i s   s u c h   t h a t   t h e   d i s t a n c e  

b e t w e e n   t he   s a i d   t r u n c a t e d - c o n e   s e a t   ( 13 )   and  t h e   s a i d  

p l a t e   (14)   i s   l e s s   t h a n   t h e   d i a m e t e r   of  t h e   s a i d   b a l l  

( 1 2 ) ,   t he   s a i d   p l a t e   ( 1 4 )   t h u s   a c t i n g   as  a  r e t a i n i n g  

member   f o r   t h e   s a i d   b a l l   ( 1 2 ) .  

5 )  -   H y d r a u l i c   t a p p e t   (1 ,   i a )   a c c o r d i n g   to   one  of  t h e  

f o r e g o i n g   C l a i m s ,   c h a r a c t e r i s e d   by  t he   f a c t   t h a t   t h e  

s a i d   p i p e   (10)   c o m p r i s e s   an  a n n u l a r   g r o o v e   ( 2 5 ) ,   f o r m e d  

e x t e r n a l l y   on  t he   s a i d   o u t e r   c o u p l i n g   (16)   and  of  a  

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

the   s a i d   cup  member  ( 2 ) ,   and  a  s l a n t i n g   r a d i a l   h o l e   ( 2 6 )  

f o r m e d   t h r o u g h   t he   s a i d   a n n u l a r   w a l l   ( 1 9 ) .  



6 )  -   H y d r a u l i c   t a p p e t   ( 1 a )   a c c o r d i n g   to   one  of  t h e   f o r e  

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

t r u n c a t e d - c o n e   s e a t   ( 1 3 )   i s   f o r m e d   in   t h e   s a i d   a n n u l a r  

w a l l   ( 1 9 )   d e f i n i n g   t h e   b o t t o m   of   t h e   s a i d   c h a m b e r   ( 8 )  

i n s i d e   t h e   s a i d   cup   m e m b e r   ( 2 ) ,   i n   s u c h   a  m a n n e r   t h a t  

t h e   s a i d   v a l v e   ( 1 1 )   i s   c a r r i e d   by  t h e   s a i d   cup   member   ( 2 ) .  

7 )  -   H y d r a u l i c   t a p p e t   ( 1 a )   a c c o r d i n g   t o   C l a i m   6 ,   c h a r a c -  

t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   p i s t o n   (5)   i s   p r o v i d e d ,  

t o w a r d s   t h e   s a i d   c h a m b e r   ( 8 ) ,   w i t h   a  c a v i t y   ( 3 5 )   d e f i n e d  

by  t h e   s a i d   a c t i v e   s u r f a c e   ( 3 6 ) .  

8 )  -   H y d r a u l i c   t a p p e t   (1 )   a c c o r d i n g   t o   one  of   C l a i m s   1 

t o  5 ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t h e - s a i d   p i p e   ( 1 0 )  

a l s o   c o m p r i s e s   a  r a d i a l   h o l e   ( 3 2 )   and  an  a x i a l   h o l e   ( 3 3 )  

f o r m e d   t h r o u g h   t h e   s a i d   p i s t o n   ( 5 ) ,   and  t h a t   t h e   s a i d  

t r u n c a t e d - c o n e   s e a t   ( 1 3 )   i s   f o r m e d   i n s i d e   t h e   s a i d   p i s -  

t o n   (5 )   on  t h e   s a i d   a c t i v e   s u r f a c e   ( 3 1 ) .  

9 )  -   H y d r a u l i c   t a p p e t   (1 )   a c c o r d i n g   t o   C l a i m   8,  c h a r a c -  

t e r i s e d   by  t h e   f a c t   t h a t   t h e   s a i d   i n n e r   c o u p l i n g   ( 1 8 )  

i s   p r o v i d e d   a t   t h e   b o t t o m   w i t h   l i m i t   s t o p   m e a n s   ( 3 4 )   f o r  

t h e   s a i d   p i s t o n   ( 5 ) .  
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