
J )  J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ®  Publication  number:  0 1 3 6   0 5 7  

Office  europeen  des  brevets 

®  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  84305683.9  ©  Int.  CI.4:  F  01  L  3 / 0 8  

@  Date  of  filing:  21  .08.84 

(55)  Priority  01.09.83  GB  8323418  @  Applicant:  J.H.  FENNER  &  CO.  LIMITED,  Marfleet,  Hull 
North  Humberside,  HU9  5RA  (GB) 

^  „  *  .  r  ,.  ^n.nc  ®  Inventor:  Potter,  Charles  William,  23  Orchid  Street, ®  Date  of  pub  ,  cation  of  application:  03.04.85  ^   Ha  h  Manchester  M91XX(GB) Bulletin  85/14 

@  Representative  :  Massey,  Alexander  et  al,  MARKS  & 
CLERK  Scottish  Life  House  Bridge  Street,  Manchester, 

@  Designated  Contracting  States:  DEFR  M33DP(GB) 

@  Valve  stem  seals. 

  A  valve  stem  seal  comprises  an  elastomeric  moulding 
adapted  to  lip  seal  against  a  valve  stem  and,  at  its  lip  sealing 
region,  is  helically  ribbed  on  its  stem-adjacent  surface  to  define 
lubricant  control  passages.  The  elastomeric  moulding  also  pro- 
vides  downstream  of  its  lip  seal,  in  terms  of  lubricant  flow,  a 
control  collar  adapted  to  contact  the  valve  stem  to  provide  both  a 
compensation  for  lateral  loading  of  the  valve  stem  resulting  from 
rocker  action  and  a  secondary  seal. 

The  control  collar  may  be  integral  with  the  elastomeric 
moulding  but  it  is  preferred  that  it  be  constituted  by  a  plastics  ring, 
preferably  but  not  exclusively  formed  of  PTFE,  held  within  the 
elastomeric  moulding  in  non-bonded  relationship. 



T h i s   i n v e n t i o n   r e l a t e s   to   v a l v e   s t e m   s e a l s   f o r  

u s e   e s p e c i a l l y   b u t   n o t   e x c l u s i v e l y   on  i n l e t   and  e x h a u s t  

v a l v e s .  

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

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

d i s c l o s e d   i n   o u r   c o p e n d i n g   P a t e n t   A p p l i c a t i o n   N o :  

82  17285   f i l e d   1 5 t h   J u n e   1982  ( P u b l i c a t i o n   No:  2  105  4 0 3 ) .  

Our  a f o r e s a i d   P a t e n t   A p p l i c a t i o n   d i s c l o s e s   a  

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

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

by  a  f i l m   of  p o l y t e t r a f l u o r o e t h y l e n e   (PTFE)  of  f r u s t o -  

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

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

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

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

a f o r e s a i d   P a t e n t   A p p l i c a t i o n   can   be  c o n s i d e r e d   to   b e  

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

p r o d u c e   and  w h i c h ,   in   p r o d u c t i o n ,   r e q u i r e   t h e   e m p l o y m e n t  

of   m a n u a l   l a b o u r   i n   a s s e m b l y .  

I t   i s   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   t o  

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

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

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

In  o u r   a f o r e s a i d   P a t e n t   A p p l i c a t i o n   t h e   v a l v e  



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

m e t e r i n g   c o l l a r   of  PTFE  f i l m   and  t h e   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   a c h i e v e d   by  p r o v i d i n g   a  v a l v e  

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

to   l i p   s e a l   a g a i n s t   a  v a l v e   s t e m   and  a t   i t s   l i p  

s e a l i n g   r e g i o n   to   be  h e l i c a l l y   r i b b e d   on  i t s   s t e m - a d j a c e n t  

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

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

s e a l ,   in   t e r m s   of  l u b r i c a n t   f l o w ,  a   c o n t r o l   c o l l a r  

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

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

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

The  c o l l a r   may  be  i n t e g r a l   w i t h   t h e   e l a s t o m e r i c  

m o u l d i n g .  

P r e f e r a b l y ,   h o w e v e r ,   t h e   c o l l a r   i s   a  p l a s t i c s  

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

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

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

o u t e r   or   u p p e r   e n d , w h e n   a s s e m b l e d   on  a  v a l v e   s t e m , a   f r u s t o -  

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

or   c o n t a c t .  

The  r i b b i n g   i s   c u t ,   m o u l d e d   or  o t h e r w i s e   f o r m e d  

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

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

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

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



The  b o r e   c o n f i g u r a t i o n   of   c o n t r o l   c o l l a r   o f  

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

p u l s a t i n g   n e g a t i v e   or  p o s i t i v e   o p e r a t i n g   p r e s s u r e  

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

F o r   e x a m p l e ,   n e g a t i v e   p u l s a t i n g   o p e r a t i n g   p r e s s u r e  

can   be  down  t o   -25   h g . ,   w h i l e   p o s i t i v e   p u l s a t i n g  

o p e r a t i n g   p r e s s u r e   can   be  up  to   15  l b s .   p e r   s q u a r e   i n c h .  

E m b o d i 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  b e  

d e s c r i b e d ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   t o   t h e  

a c c o m p a n y i n g   d r a w i n g ,   in   w h i c h : -  

F i g s .   1  to   4  a r e   h a l f - s e c t i o n a l   v i e w s  o f   t h r e e  

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

i n v e n t i o n .  

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

e n g a g e s   a  v a l v e   s t e m   10  and  v a l v e   s t e m   g u i d e   1 1 .  

R e f e r r i n g   to   F i g .   1  of  t h e   d r a w i n g ,   t h e   v a l v e   s t e m  

s e a l   c o m p r i s e s   a  s y n t h e t i c   r u b b e r   m o u l d i n g   12  h a v i n g  

an  u p p e r   f r u s t o - c o n i c a l   p o r t i o n   13  e x t e r n a l l y   g r o o v e d  

as  i n d i c a t e d   a t   14  to   a c c o m m o d a t e   a  g a r t e r   s p r i n g   1 5  

w h i c h   u r g e s   t h e   f r u s t o - c o n i c a l   p o r t i o n   13  i n t o   l i p  

c o n t a c t   or  s e a l i n g   w i t h   t h e   v a l v e   s t e m   10  as  i n d i c a t e d  

a t   16  ( s e e   F i g .   3 ) .   The  s y n t h e t i c   r u b b e r   m o u l d i n g   1 2  

a l s o   c l o s e l y   e m b r a c e s   t h e   v a l v e   s t e m   g u i d e   11  a s  

i n d i c a t e d   a t   17,  and  s a i d   e m b r a c e   i s   m a i n t a i n e d   e i t h e r  

by  a  c l o s e d   c o i l   s p r i n g   17A  or   a  c i r c l i p   17B  e n g a g i n g  

in   a  c i r c u m f e r e n t i a l   r e c e s s   12A  of   t h e   s y n t h e t i c  

r u b b e r   m o u l d i n g   1 2 .  

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



c o n t a c t   r e g i o n   16  i s   h e l i c a l l y   r i b b e d   a t   19  f o r   i t s  

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

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

c o n t r o l   t h e   a m o u n t   of   w e a r   on  t h e   v a l v e   s t em  1 1 .  

The  i n n e r   s u r f a c e   of   t h e   s y n t h e t i c   r u b b e r  

m o u l d i n g   12  has   an  i n w a r d l y - d i r e c t e d   f l a n g e   20  w h i c h  

w i t h   t h e   f r u s t o - c o n i c a l   p o r t i o n   13  d e f i n e s   a  g r o o v e   2 1 .  

I n t o   t h i s   g r o o v e   21  i s   r e c e i v e d   a  p l a s t i c s ,  

p r e f e r a b l y   PTFE,  c o n t r o l   r i n g   22.   T h i s   r i n g   22  i s   n o t  

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

g r o o v e   21  by  t h e   i n h e r e n t   e l a s t i c i t y   of   t h e   s y n t h e t i c  

r u b b e r   m o u l d i n g   13  or   i s   s c a r f   j o i n t e d   f o r   f i t m e n t  

i n t o   t h e   g r o o v e   2 1 .  

T h i s   c o n t r o l   r i n g   22  s e r v e s   t h e   d u a l   f u n c t i o n  

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

s t e m   11  r e s u l t i n g   f rom  t h e   r o c k e r   a c t i o n   and  o f  

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

l u b r i c a n t .  

F i g .   1  i l l u s t r a t e s   a  s t r a i g h t   b o r e   c o n f i g u r a t i o n  

a t   c o n t r o l   r i n g   22  and   f l a n g e   20  u s e d   w i t h   c o m p a r a -  

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

p r e s s u r e   c o n d i t i o n s .  

F i g .   2  i s   a  m o d i f i c a t i o n   o f   t h e   v a l v e   s t e m   s e a l  

o f   F i g .   1  w h e r e i n   t h e   s e p a r a t e   c o n t r o l   r i n g   22  i s  

o m i t t e d   and  t h e   e l a s t o m e r i c   f l a n g e   i n d i c a t e d   a t   2 0 A  

i n   t h i s   F i g u r e   i s   e x t e n d e d   i n t o   e n g a g e m e n t   w i t h   t h e  

v a l v e   s t e m   11  t o   a c t   as  t h e   c o n t r o l   r i n g .  



F i g s .   3  and  4  i l l u s t r a t e   v a l v e   s t e m   s e a l s  

s u b s t a n t i a l l y   i d e n t i c a l   to   t h a t   d i s c l o s e d   w i t h  

r e f e r e n c e   to   F i g .   1 .  

In   t h e   c a s e   of   F i g .   3,  t h e   b o r e   c o n f i g u r a t i o n  

a t - t h e   c o n t r o l   r i n g   22B  and  f l a n g e   20B  and  g e n e r a l l y  

i n d i c a t e d   a t   23  i s   s u i t a b l e   f o r   p r e s s u r e   o p e r a t i n g  

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

e x c e e d s   p r e s s u r e   e x t e r n a l   of   t h e   s e a l .  

In   t h e   c a s e   of   F i g .   4,  t h e   b o r e   c o n f i g u r a t i o n  

24  a t   c o n t r o l   r i n g   22C  and   f l a n g e   20C  i s   s u i t a b l e  

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

d o w n s t r e a m   of   t h e   s e a l .  

A g a i n   i n   t h e   c a s e   of   F i g .   4  t h e   i n t e r n a l   f l a n g e  

20C  i s   of   g r e a t e r   l e n g t h   t h a n   f l a n g e s   20  t o   20B  a n d  

i t   d e f i n e s   a  b o r e   d e f i n i n g   an  a n g l e d   of   b e t w e e n  

250  and   30°  w i t h   t h e   c e n t r a l   a x i s   of   t h e   v a l v e   s t e m  

10.  T h i s   e n s u r e s   a  s u p e r i o r   p a s s a g e   ( c o m p a r e d   w i t h  

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

l u b r i c a n t   on  t h e   d o w n s t r o k e   of  t h e   v a l v e   s t e m   1 0 .  

Where   l u b r i c a n t   p r e s s u r e   a r i s e s   in   t h e   r e v e r s e  

d i r e c t i o n   of   t h e   v a l v e   s t e m   10  i n   c o n s e q u e n c e   o f  

s u p e r c h a r g i n g   t h e   a i r   i n t a k e ,   t h e   a n g l e d   f l a n g e   2 0 C  

p r e s s u r i s e s   in   t h e   d i r e c t i o n   of   t h e   v a l v e   s t e m   1 0  

and   p r e v e n t s   l u b r i c a n t   b e i n g   f o r c e d   b a c k ,   i . e .   i t  

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

W i t h   a l l   of   t h e s e   v a l v e   s t e m   s e a l s   t h e   f r u s t o -  

c o n i c a l   p o r t i o n   13  a b o v e   t h e   c e n t r e l i n e   of  t h e  

g a r t e r   s p r i n g   15  p r o v i d e s   s u f f i c i e n t   f l e x i b i l i t y   t o  



a c c o m m o d a t e   any  l a t e r a l   m o v e m e n t   a r i s i n g   f rom  a n y  

worn  c o n d i t i o n   of  t h e   v a l v e   s t e m   10  and  g u i d e   1 1 .  

The  s h a p e   f a c t o r   a t   16  r e m a i n s   t r u l y   c i r c u l a r  

as  no  s e a l i n g   f o r c e   i s   e x e r t e d   a t   t h i s   l o c a t i o n ,  

t h e   f r u s t o - c o n i c a l   p o r t i o n   13  b e i n g   c a n t i l e v e r e d  

f rom  t h e   c e n t r e l i n e   of   t h e   g a r t e r   s p r i n g   1 5 .  



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

m o u l d i n g   a d a p t e d   to   l i p   s e a l   a g a i n s t   a  v a l v e   s t e m   a n d  

a t   i t s   l i p   s e a l i n g   r e g i o n   to   be  h e l i c a l l y   r i b b e d   on  i t s  

s t e m - a d j a c e n t   s u r f a c e   to  d e f i n e   l u b r i c a n t   c o n t r o l  

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

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

f l o w ,   a  c o n t r o l   c o l l a r   a d a p t e d   to   c o n t a c t   t h e   v a l v e  

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

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

s e c o n d a r y   s e a l .  

2.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   c l a i m   1 ,  

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

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

3.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   c l a i m   1 ,  

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

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

r e l a t i o n s h i p .  

4.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  to   3,  i n   w h i c h   t h e   e l a s t o m e r i c   m o u l d i n g   h a s  

a t   i t s   o u t e r   or   u p p e r   e n d ,   when  a s s e m b l e d   on  a  v a l v e  

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

s t e m   to   make  t h e   l i p   s e a l   or   c o n t a c t .  

5.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  to   4,  i n   w h i c h   t h e   h e l i c a l   r i b b i n g   i s   c u t   o r  

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

6.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   3  to   5,  i n   w h i c h   t h e   p l a s t i c s   c o n t r o l   r i n g   i s  



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

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

t h e   l a t t e r .  

7.  A  v a l v e   s t em   s e a l   as  c l a i m e d   in   any  o n e  

of  c l a i m s   3  to   6  i n  w h i c h   t h e   p l a s t i c s   c o n t r o l   r i n g  

i s   f o r m e d   of   P T F E .  

8.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   c l a i m   6  or   7 ,  

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

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

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

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

9.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   in   c l a i m   6  o r  7  

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

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

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

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

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

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

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

s e a l   e x c e e d s   p r e s s u r e   e x t e r n a l   of   t h e   s e a l .  

10.  A  v a l v e   s t e m   s e a l   as  c l a i m e d   i n   c l a i m   6  o r  

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

a n g l e   of   b e t w e e n   25°  and  30°   w i t h   t h e   c e n t r a l   a x i s   o f  

a  v a l v e   s t em   to  w h i c h   t h e   s e a l   i s   f i t t e d   to   e n s u r e  

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

l u b r i c a n t   on  v a l v e   s t e m   d o w n s t r o k e .  

11.  A  v a l v e   s t em   s e a l ,   s u b s t a n t i a l l y   as  h e r e i n -  

b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g .   1  or  F i g .   2  o r  



F i g .   3  or  F i g .   4  of  t h e   a c c o m p a n y i n g   d r a w i n g .  




	bibliography
	description
	claims
	drawings

