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©  Piston  crown  for  an  internal  combustion  engine. 

The  invention  concerns  a  piston  crown  for  an  i.c.  engine 
piston  of  the  kind  having  an  annular  support  skirt  which 
projects  from  an  inner  surface  of  the  head  wall  of  said  crown 
with  its  free  edge  providing  a  butt  surface  for  engaging  the 
associated  piston  rod. 

A  disadvantage  with  known  crowns  of  this  kind  is  that 
there  is  a  tendency  for  fretting,  and  hence  wear,  to  take  place 
at  the  point  where  said  butt  surface  engages  the  piston  rod, 
and  an  object  of  the  invention  is  to  overcome  this  disadvan- 
tage. 

The  invention  is  characterised  in  that  the  inner  diameter 
(D,)  of  said  annular  support  skirt  (02a)  of  the  crown  (01)  at  a 
point  adjacent  the  inner  surface  (06)  of  said  head  wall  (05)  is 
larger  than  the  inner  diameter  (D,)  thereof  at  a  point  where 
its  butt  surface  (07)  engages  the  head  surface  (3a)  of  said 
piston  rod  (03). 

If  appropriate  at  least  two  annular  support  skirts  (02a, 
014)  may  be  provided  in  radially  juxtaposed  relationship. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   p i s t o n   c r o w n s   f o r  

t h e   p i s t o n s   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 s .  

One  known  c o n s t r u c t i o n   of  p i s t o n   c r o w n   i s   i l l u s t r a t e d  

in  F i g u r e   1.  In  t h i s   F i g u r e ,   t h e   p i s t o n   c r o w n   01  i s   f o r m e d  

w i t h   an  a n n u l a r   s u p p o r t   s k i r t   02,  w h i c h   p r o j e c t s   f rom  t h e  

i n n e r   s u r f a c e   06  of  t h e   t o p   ( h e a d )   w a l l   05  of  s a i d   c r o w n ,  

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

07  w h i c h   i s   s u p p o r t e d   by  t h e   p e r i p h e r y   of  t h e   u p p e r   ( h e a d )  

s u r f a c e   03a  of  i t s   a s s o c i a t e d   p i s t o n   rod   03.  The  a n n u l a r  

s k i r t   02  h o l d s   t he   c rown  s p a c e d   a b o v e   t h e   u p p e r   s u r f a c e   0 3 a  

of  t h e   p i s t o n   r o d ,   and  t h e   s k i r t   02  d i v i d e s   t h i s   s p a c e   i n t o  

c o o l a n t   l i q u i d   c h a m b e r s   08  and  09  w h i c h   a r e   c o n n e c t e d   by  a  

c o o l a n t   l i q u i d   p a s s a g e w a y   04  w h i c h   e x t e n d s   t h r o u g h   s a i d   s k i r t  

02.  In  such   a  p i s t o n   c r o w n ,   gas   p r e s s u r e   e x e r t e d   upon   t h e  

p i s t o n   c rown   01  i s   t r a n s m i t t e d   v i a   t h e   s u p p o r t   s k i r t   02  t o  

t h e   p i s t o n   rod   03.  H o w e v e r ,   t h e r e   i s   a  d i s a d v a n t a g e   w i t h  

s u c h   a  c rown  in  t h a t , 3 u e   to   d e f o r m a t i o n   of  t h e   c rown   c a u s e d  

by  t h e   gas   p r e s s u r e ,   an  u n e v e n   s u r f a c e   p r e s s u r e   a n d / o r  

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

b e t w e e n   t h e   b u t t   s u r f a c e   07  of  t h e   s u p p o r t   s k i r t   02  and  t h e  

p i s t o n   r i n g   03,  and  so ,   f r e t t i n g   may  s o m e t i m e s   o c c u r   o n  

s a i d   b u t t   s u r f a c e .  

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

p i s t o n   c r o w n ,   in  w h i c h   o c c u r r e n c e   of  f r e t t i n g   on  t h e   b u t t  

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



a s s o c i a t e d   p i s t o n   r o d   c a n   be  p r e v e n t e d .  

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

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

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

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

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

t h e   i n n e r   d i a m e t e r   of   s a i d   a n n u l a r   s u p p o r t   s k i r t   a t   a  p o i n t  

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

l a r g e r   t h a n   t h e   i n n e r   d i a m e t e r   t h e r e o f   a t   a  p o i n t   a d j a c e n t  

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

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

s a i d   b u t t   s u r f a c e   t o   be  k e p t   c o n s t a n t   a g a i n s t   a  v a r y i n g   load  of  g a s  

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

s a i d   b u t t   s u r f a c e   may  be  r e s t r i c t e d   t o   z e r o ,   o r   a t   l e a s t   t o  

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

p o i n t ,  a n d   c o n s e q u e n t l y   p r o l o n g i n g   t h e   l i f e   of   t h e   c r o w n / p i s t o n  

r o d   a s s e m b l y .  

The   p r e s e n t   i n v e n t i o n   c a n   be  w i d e l y   a p p l i e d   t o   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 .  

The   a b o v e - m e n t i o n e d   and  o t h e r   f e a t u r e s   a n d   o b j e c 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   b e c o m e  m o r e   a p p a r e n t   by  r e f e r e n c e  

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

of   t h e   i n v e n t i o n   t a k e n   in   c o n j u n c t i o n   w i t h   t h e   a c c o m p a n y i n g  

d r a w i n g s ,   i n   w h i c h : -  

F i g u r e   1  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   one  k n o w n  

f o r m   o f   p i s t o n   c r o w n ,  



F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   a  p i s t o n  

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

p r e s e n t   i n v e n t i o n ,   a n d ,  

F i g u r e   3  i s   a  c r o s s   s e c t i o n a l   v i e w   s h o w i n g   a  p i s t o n  

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

.  p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   now  to  F i g u r e   2,  in   s a i d   f i r s t   e m b o d i m e n t ,  

t h e   p i s t o n   c rown  01  i s   b a s i c a l l y   s i m i l a r   to   t he   known  f o r m  

d e s c r i b e d   in   F i g u r e   1  and  l i k e   p a r t s . h a v e   t he   same  r e f e r e n c e  

n u m b e r s .   H o w e v e r ,   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e  

a n n u l a r   s u p p o r t  s k i r t   02a  i s   a n g l e d   (or   t i l t e d ) ,   r a d i a l l y ,  

as  shown,   s o  t h a t   i t s   i n n e r   d i a m e t e r   D1  a t   t h e   p o i n t   a d j a c e n t  

t h e   i n n e r   s u r f a c e   06  of  t h e   h e a d   w a l l   05  of  t h e   c rown  i s  

l a r g e r   t h a n   i t s   i n n e r   d i a m e t e r   D2  a t   t h e   p o i n t   a d j a c e n t   t h e  

head   s u r f a c e   03a  of  t h e   p i s t o n   rod   03.  The  p a r t i c u l a r  

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

s k i r t   02a  f o r   any  p a r t i c u l a r   a p p l i c a t i o n   can   be  d e t e r m i n e d  

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

t h e   l i k e .   The  a n n u l a r   b u t t   s u r f a c e   07  of   t h e   s u p p o r t   s k i r t  

02a  b u t t s   a g a i n s t   t h e  p e r i p h e r a l   p a r t   of  t he   head   s u r f a c e  

03a  of  t h e   p i s t o n   rod   03,  and  t h e y   a r e   f a s t e n e d   t o g e t h e r   b y  

means   of  a  p l u r a l i t y   of  c i r c u m f e r e n t i a l l y   s p a c e d   b o l t s   0 1 0 .  

In  u s e   of  a  p i s t o n   c rown  c o n s t r u c t e d   as  d e s c r i b e d   a b o v e ,  

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

w i t h ,   gas   p r e s s u r e   e x e r t e d   upon   t h e   o u t e r   s u r f a c e   011  of  t h e  

head   w a l l   05  of  t h e   p i s t o n   crown  01  i s   t r a n s m i t t e d   t h r o u g h  

t h e   a n n u l a r   s u p p o r t   s k i r t   02a  to   t he   p i s t o n   rod  0 3 .  



I n   s u c h   i n s t a n c e ,   i f   t h e   h e r e t o f o r e   known  s u p p o r t  

s k i r t   02  as  shown  in   F i g u r e   1  i s   u s e d ,   t h e n   by  a  r e s u l t a n t  

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

v e r t i c a l   d i r e c t i o n   u p o n   t h e   o u t e r   s u r f a c e   O11  of   t h e   p i s t o n  

c r o w n   01  and   g a s   p r e s s u r e   e x e r t e d   s u b s t a n t i a l l y   in   t h e  

h o r i z o n t a l   d i r e c t i o n   u p o n   t h e   s i d e   s u r f a c e   013  a b o v e   t h e  

p i s t o n   r i n g   g r o o v e s   012  of  t h e   p i s t o n   c r o w n   01,  t h e r e   w o u l d  

be  a  t e n d e n c y   f o r   t h e   b u t t   s u r f a c e   07  of   t h e   s u p p o r t   s k i r t   02  

to   p r o d u c e   a  gap   c l e a r a n c e   f r o m   t h e   h e a d   s u r f a c e   03  a r o u n d  

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

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

s u r f a c e   0 3 a ,   r e s u l t i n g   in   u n e v e n n e s s   of   p r e s s u r e   p r o d u c e d   b y  

t h e   b u t t   s u r f a c e   07,  and  h e n c e   a  t e n d e n c y   f o r   r e l a t i v e  

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

s k i r t   02  and   t h e  p i s t o n   rod   03  t o   o c c u r .  

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

f r e e   e d g e   o f   t h e   s u p p o r t   r i b   02  d i s p l a c e d   t o w a r d s   t h e   c e n t e r  

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

s u p p o r t   s k i r t   02a  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 ,   due   t o   t h e  

i n n e r   d i a m e t e r   Dl  b e i n g   l a r g e r   t h a n   t h e   i n n e r  d i a m e t e r   D2 

as  d e s c r i b e d   a b o v e ,   a t   t h e   b u t t   s u r f a c e   07,  g a s   p r e s s u r e  

e x e r t e d   u p o n   t h e   o u t e r   s u r f a c e   O11  of  t h e   c r o w n   g e n e r a t e s   a  

c l o c k w i s e   b e n d i n g   m o m e n t   M1  as   v i e w e d   in   F i g u r e   2,  w h i l e  

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

a n t i c l o c k w i s e   b e n d i n g   momen t   M2  as  v i e w e d   in   F i g u r e   2,  a n d  

t h e s e   b e n d i n g   m o m e n t s   M1  and  M2  c an   be  made  t o   o f f s e t   e a c h  

o t h e r ,   so  t h a t   t h e   p r e s s u r e   p r o d u c e d   by  t h e   b u t t   s u r f a c e   07 



i s   made  u n i f o r m   and ,   c o n s e q u e n t l y ,   r e l a t i v e   d i s p l a c e m e n t  

in  t h e   r a d i a l   d i r e c t i o n   b e t w e e n   t h e   a n n u l a r   s u p p o r t   s k i r t   0 2 a  

and  t h e   p i s t o n   r o d   03  i s   r e d u c e d   to   z e r o   of  v i r t u a l l y  

e l i m i n a t e d .  

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

d e s c r i b e d   a b o v e   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e  

f o l l o w i n g   a d v a n t a g e   can   be  o b t a i n e d .   T h a t   i s ,   s i n c e   t h e  

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

in  t h e   r a d i a l   d i r e c t i o n   a t   t h e   b u t t   s u r f a c e   07  b e t w e e n   t h e  

s u p p o r t   s k i r t   02a  and  t h e   p i s t o n   r o d   03y  a r e   r e d u c e d   t o  

z e r o   or  m i n i m i z e d ,   g e n e r a t i o n   of  f r e t t i n g   on  t h a t   b u t t  

s u r f a c e   can   be  p r e v e n t e d .   T h e r e b y ,   w e a r   of  t h e   p i s t o n  

c rown  01  and  t h e   p i s t o n   rod   03  can   be  p r e c l u d e d .  

In  t h e   s e c o n d   p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t  

i n v e n t i o n   i l l u s t r a t e d   in  c r o s s - s e c t i o n   in  F i g u r e   3  t h e   p i s t o n  

c rown  01  i s   b a s i c a l l y   s i m i l a r   to   t h e   f i r s t   e m b o d i m e n t ,  

e x c e p t   t h a t   i t   i s   p r o v i d e d   w i t h   two  a n n u l a r   s u p p o r t   s k i r t s  

as  shown ,   a l t h o u g h   in  g e n e r a l   any  a p p r o p r i a t e   n u m b e r   o f  

s u p p o r t   s k i r t s   c o u l d  b e   p r o v i d e d .   In  F i g u r e   3,  in  a d d i t i o n  

to   t h e   s u p p o r t   s k i r t   02a  as  d e s c r i b e d   in   t h e   f i r s t   e m b o d i m e n t ,  

a  f u r t h e r   s u p p o r t   s k i r t   015  of  s m a l l e r   d i a m e t e r   i s   p r o v i d e d  

and  i s   f i x e d   to   t h e   p i s t o n   r o d   03  by  c i r c u m f e r e n t i a l l y  

s p a c e d   b o l t s   0 1 5 .  

The  f u r t h e r   s k i r t   014  d i v i d e s   t h e   c h a m b e r   08  i n t o  

two  s m a l l e r   c h a m b e r s   08a  and  08b  and  t h e s e   a r e   c o n n e c t e d   b y  

a  f u r t h e r   c o o l a n t   p a s s a g e w a y   4a.   The  i n n e r   d i a m e t e r s   D1  a n d  



D3  a d j a c e n t   t h e   s u r f a c e   06  of  t h e   h e a d   w a l l   05  of  t h e   crown  01 

of  t h e   l a r g e r   d i a m e t e r   s u p p o r t   s k i r t   02a  and  t h e   s m a l l e r  

d i a m e t e r   s u p p o r t   s k i r t   014,   r e s p e c t i v e l y ,   a r e   f o r m e d   l a r g e r  

t h a n   t h e i r   r e s p e c t i v e   i n n e r   d i a m e t e r s   D2  and  D4  a d j a c e n t  

t h e   h e a d   s u r f a c e   03a  of  t h e   p i s t o n   rod   03.  The  f i x i n g   h o l t s  

015  c o u l d   be  o m i t t e d ,   i f   n e c e s s a r y .  

The  e f f e c t s   and  a d v a n t a g e s   of  t h e   e m b o d i m e n t   s h o w n  

in  F i g u r e   3  a re   s i m i l a r   to  t h o s e   of  t h e   f i r s t   p r e f e r r e d  

e m b o d i m e n t   shown  in  F i g u r e   2 .  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   has   been   d e s c r i b e d   a b o v e  

in  c o n n e c t i o n   w i t h   two  p r e f e r r e d   e m b o d i m e n t s ,   as  a  m a t t e r  

of  c o u r s e   i t   is  i n t e n d e d   t h a t   a l l   m a t t e r   c o n t a i n e d   in  t h e  

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

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

s e n s e .  



1.  A  p i s t o n   c rown  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   p i s t o n  

of  t h e   k i n d   h a v i n g   an  a n n u l a r   s u p p o r t   s k i r t   w h i c h   p r o j e c t s  

f rom  an  i n n e r   s u r f a c e   of  t h e   h e a d   w a l l   of  s a i d   c rown  w i t h  

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

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

in  t h a t   t h e   i n n e r   d i a m e t e r   (D1)  of  s a i d   a n n u l a r   s u p p o r t   s k i r t  

(02a)  a t   a  p o i n t   a d j a c e n t   t h e   i n n e r   s u r f a c e   (06)  of  s a i d   h e a d  

w a l l   (05)  is   l a r g e r   t h a n   t h e   i n n e r   d i a m e t e r   (Dl)  t h e r e o f   a t   a  

p o i n t   w h e r e   i t s   b u t t   s u r f a c e   (07)  e n g a g e s   s a i d   h e a d   s u r f a c e   ( 3 a )  

of  t h e   p i s t o n   rod   ( 0 3 ) .  

2.  A  p i s t o n   c rown  in  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 s  

c l a i m e d   in  C l a i m   1,  c h a r a c t e r i z e d   in  t h a t   a t   l e a s t   two  a n n u l a r  

s u p p o r t   s k i r t s   (02a ,   014)  a r e   p r o v i d e d   in  r a d i a l l y  

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

(D1,  D3  r e s p e c t i v e l y )   w h e r e   t h e y   p r o j e c t   f rom  s a i d   i n n e r  

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

(D1,  D2)  a d j a c e n t   t h e i r   s a i d   b u t t   s u r f a c e s .  
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