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54)  Pressure  cap. 

Q>7)  A  pressure  cap  for  a  vehicle  cooling  system  consists  of  a 
cap  member  1  1  and  a  container  member  12  which  is  secured 
to  the  cap  member  11  and  which  carries  over  and  under- 
pressure  relief  valves.  The  cap  is  threaded  to  a  filler  neck  on  a 
radiator  or  on  an  expansion  tank  and  seals  against  it  by 
means  of  an  annular  seal.  When  the  cooling  system  is 
over-pressurised,  seal  19  lifts  off  seal  20  against  coil  spring 
22  and  air  escapes  to  the  atmosphere  via  chamber  18, 
cut-outs  17  and  lobes  13.  When  the  cooling  system  is 
under-pressurised,  vent  valve  21  is  sucked  inwards  away 
from  seal  19  and  against  conical  spring  24.  Accordingly  one 
seal  is  used  for  both  the  pressure  and  vacuum  relief  springs 
22,  24. 

A  vent  button  27  is  provided  to  enable  the  vehicle  user  to 
manually  open  the  seal  19  to  equalise  the  cooling  system 
pressure  with  atmospheric  pressure,  prior  to  removal  of  the 
pressure  cap. 
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T h i s   i n v e n t i o n   r e l a t e s   to   p r e s s u r e   c a p s ,   and  p a r t i c u l a r l y  

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

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

c o o l e d   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 o   e m p l o y   a  p r e s s u r e  

cap  w h i c h   i s   u s u a l l y   l o c a t e d   on  a  f i l l e r   n e c k   e i t h e r   o n  

t h e   r a d i a t o r   or   on  an  e x p a n s i o n   t a n k .   Such   p r e s s u r e   c a p s  

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

p a s s a g e   of  f l u i d ,   f o r   e x a m p l e   a i r   or  w a t e r   v a p o u r ,   w h e n  

t h e   p r e s s u r e   e x c e e d s   a  g i v e n   u n d e r -   or   a  g i v e n   o v e r -  

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

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

i t s   n o r m a l   l i m i t s .  

F u r t h e r ,   i t   i s   known  to   i n c l u d e   in   t h e   cap   means   f o r  

v e n t i n g   t h e   u n d e r -   or   o v e r - p r e s s u r e   i n   t h e   s y s t e m s .   O n e  

known  m e a n s   e m p l o y s   a  t w i s t   a c t i o n   cam  w h i c h   a c t s   on  t h e  

o v e r - p r e s s u r e   v a l v e   to   l i f t   i t   c l e a r   of   i t s   s e a t ,   t h u s  

b r e a k i n g   t h e   s e a l .   B e c a u s e   of  t h e   t y p i c a l   s t r e n g t h   o f  

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

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

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

o p e r a t i n g   f o r c e .   A n o t h e r   p r o p o s a l   (UK  P a t e n t   N u m b e r  

1  034  986)  h a s   a  v e n t   member  w h i c h   c o - o p e r a t e s   w i t h   a  

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

and  a  v e n t   v a l v e   open   when  t h e   v e n t   member   i s   d e p r e s s e d .  



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

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

member   w h i c h   can   be  m a n u a l l y   d e p r e s s e d   to   open   a  v a l v e  

i n   t h e   c ap   to   b r i n g   t h e   s y s t e m   p r e s s u r e   to   a t m o s p h e r i c  

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

w a s h e r   s u r r o u n d s   t h e   s t em   of   t h e   v e n t   member ,   w h i c h  

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

gas   or   v a p o u r   to   t h e   r e g i o n   of  t h e   v e n t   member ,   and  i s  

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

r e t u r n   t h e   v e n t   member   to   i t s   s t a r t i n g   p o s i t i o n .  

The  e l a s t o m e r i c   or   r u b b e r   w a s h e r   p e r f o r m s   t h e   d u a l  

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

or  a i r   e s c a p i n g   a r o u n d   t h e   s t em   of  t h e   v e n t   member   o n t o  

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

f o r   r e t u r n i n g   t h e   v e n t   member   to   i t s   s t a r t i n g   p o s i t i o n .  

The  i n v e n t i o n   a v o i d s   t h e   i n c o n v e n i e n c e   of   t h e   p r i o r  

p r o p o s a l   (UK  P a t e n t   Number  1  034  986)  w h e r e   t h e   cap   h a s  

t o   be  r e m o v e d   e a c h   t i m e   t h e   v e n t   member   i s   o p e r a t e d   i n  

o r d e r   to   r e - s e t   i t .   I t   may  be  d e s i r a b l e   to   o p e r a t e   t h e  

v e n t   member   by  d e p r e s s i n g   i t   b r i e f l y   s e v e r a l   t i m e s   i n  

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

p r o p o s a l .  

A d v a n t a g e o u s l y ,   t h e   v a l v e   i s   an  u n d e r - p r e s s u r e   v a l v e   w h i c h  

o p e n s   when  t h e   s y s t e m   e x c e e d s   a  g i v e n   u n d e r - p r e s s u r e .  



P r e f e r a b l y ,   t h e   s e a l   member   of  t h e   u n d e r - p r e s s u r e   v a l v e  

i s   a l s o   t h e   s e a l   member   of   an  o v e r - p r e s s u r e   v a l v e   w h i c h  

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

p r e s s u r e .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   be  d e s c r i b e d   by  w a y  

of  e x a m p l e   and  w i t h   r e f e r e n c e   to   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  p l a n   v i e w   of  a  p r e s s u r e   cap  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 ;   a n d  

F i g u r e   2  i s   a  c r o s s   s e c t i o n   t a k e n   o n .  t h e   l i n e   I I - I I   o f  

F i g u r e   1;  a n d  

F i g u r e   3  i s   a  s i d e   v i e w   of  t h e   cap  m e m b e r .  

The  d r a w i n g s   show  a  p r e s s u r e   cap  f o r   u se   on  t h e   c o o l a n t  

r a d i a t o r   or  t h e   c o o l a n t   e x p a n s i o n   t a n k   of  a  m o t o r   v e h i c l e ,  

c o n s t r u c t e d   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 .   The  cap  i s  

made  l a r g e l y   ou t   of  p l a s t i c s ,   and  c o n s i s t s   of  a  cap  m e m b e r  

11,  a  c o n t a i n e r   member  12,  and  a  number   of  c o m p o n e n t s  

c o n c e r n e d   w i t h   s e a l i n g   t h e   cap  a s s e m b l y   to   a  f i l l e r   n e c k  

( n o t   shown)   and  w i t h   b r e a k i n g   t h e   s e a l   when  t h e   u n d e r -  

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

m i n e d   v a l u e s .  



The  cap   member   11  i s   s c r e w   t h r e a d e d   i n t e r n a l l y   to  e n g a g e  

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

The  cap   member   h a s   f o u r   l o b e s   13  whose   e x t e r n a l   s h a p e  

e n a b l e s   t h e   cap   to   be  more   r e a d i l y   g r i p p e d ,   and  w h o s e  

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

to   p e r m i t   f l o w   of  gas   or   v a p o u r   t h r o u g h   t h e   cap  i n  

c i r c u m s t a n c e s   to   be  d e s c r i b e d   h e r e i n a f t e r .   C o n t a i n e r  

member   12  h a s   an  e x t e r n a l   t h r e a d   s i m i l a r   to   t h a t   of   t h e  

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

t h r e a d   of   t h e   p r e s s u r e   cap  11.  The  t h r e a d   on  t h e  

c o n t a i n e r   member   12  i s   b r o k e n   a t   p o i n t s   c o r r e s p o n d i n g  

to   t h e   p o s i t i o n s   of  t h e   l o b e s   13  to   p e r m i t   a  c o n t i n u a t i o n  

of  t h e   i n t e r n a l   p a s s a g e s   d e f i n e d   by  t h e   l o b e s .   T h e  

c o n t a i n e r   member   i s   a s s e m b l e d   to   t h e   cap   member   by  s c r e w i n g  

i t   i n t o   t h e   cap   u n t i l   an  a n n u l a r   s u r f a c e   14  on  t h e   c o n t a i n e r  

member   e n g a g e s   a  c o r r e s p o n d i n g   a n n u l a r   s u r f a c e   15  on  t h e  

cap  member .   S u r f a c e s   14  and  15  e a c h   h a v e   c o m p l e m e n t a r y  

s l o p e d   t e e t h   16  w h i c h   p e r m i t   t h e   c o n t a i n e r   to   be  s c r e w e d  

i n t o   t h e   cap   member   b u t   p r e v e n t   d i s s a s s e m b l y ,   t h u s  

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

The  a n n u l a r   s u r f a c e   14  on  t h e   cap  i s   i n t e r r u p t e d   a t  

i n t e r v a l s   by  c u t - o u t s   17  at   l o c a t i o n s   c o r r e s p o n d i n g   t o  

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

w i t h   t h e   i n t e r i o r   of   t h e   c h a m b e r   18  d e f i n e d   by  t h e   c a p  

and  c o n t a i n e r .   C o m m u n i c a t i o n   b e t w e e n   t h e   c h a m b e r   18  a n d  



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

a  s e a l   member   19.  S e a l   member  19  c o n s t i t u t e s   a  common 

s e a l   member  f o r   b o t h   a  v a l v e   h a v i n g   a  s e a t   20  f o r   t h e  

r e l i e f   of  o v e r - p r e s s u r e   in   t h e   f i l l e r   n e c k   and  a  v e n t  

v a l v e   21  f o r   p e r m i t t i n g   t h e   i n f l o w   of   a i r   to   t h e   f i l l e r  

n e c k   in   t h e   e v e n t   of   an  e x c e s s i v e   u n d e r - p r e s s u r e   in   t h e  

c o o l i n g   s y s t e m .   In  i t s   r o l e   as  an  o v e r - p r e s s u r e   v a l v e ,  

t h e   common  s e a l   19  l i f t s   o f f   t h e   v a l v e   s e a t   20  a g a i n s t  

t h e   a c t i o n   of  a  c o i l   s p r i n g   22  a c t i n g   on  a  s p r i n g   p l a t e  

23.  V e n t   v a l v e   21  i s   b i a s e d   i n t o   i t s   c l o s  e d   p o s i t i o n  

by  a  c o n i c a l   c o m p r e s s i o n   s p r i n g   24  w h i c h   a c t s   b e t w e e n  

s p r i n g   p l a t e   23  and  a  f l a n g e   2 5 . o n   a  r i v e t   26  w h i c h   r e t a i n s  

t h e   v e n t   v a l v e   2 1 .  

A  v e n t   b u t t o n   27  i s   l o c a t e d   in   a  r e c e s s   i n   t h e   u p p e r  

s u r f a c e   of  t h e   cap  member   11.  The  v e n t   b u t t o n   i s   b i a s e d  

u p w a r d l y   by  an  e l a s t o m e r i c   w a s h e r   28  w h i c h   a l s o   c o n s t i t u t e s  

a  s e a l   a g a i n s t   t h e   e x c a p e   of  gas   or  v a p o u r   a t t e m p t i n g   t o  

p a s s   t h r o u g h   a  h o l e   29  in   t h e   cap  t h r o u g h   w h i c h   t h e   v e n t  

b u t t o n   e x t e n d s .   The  v e n t   b u t t o n   i s   r e t a i n e d   in   p l a c e   b y  

a  p r o j e c t i o n   30  f rom  t h e   s h a f t   of  t h e   v e n t   b u t t o n ,   w h i c h  

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

s h a f t   and  w h i c h   i s   so  s h a p e d   t h a t   u p o n   a s s e m b l y   of  t h e  

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

u n t i l   i t   has   p a s s e d   t h r o u g h   t h e   h o l e   29,  a t   wh ich   p o i n t   i t  

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

f rom  t h e   c a p .  



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

t h a t   t h e   cap   m a i n t a i n s   a  s u i t a b l e   s e a l   on  t h e   f i l l e r   n e c k  

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

c o o l i n g   s y s t e m .   P r i o r   to   r e m o v i n g   t h e   cap  a t   any  g i v e n  

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

f i l l e r   n e c k   i s   t h e   same  as  a t m o s p h e r i c   p r e s s u r e   to   e n s u r e  

t h a t   t h e r e   w i l l   be  no  u n c o n t r o l l e d   r e l e a s e   of   h o t   v a p o u r  

and  c o o l a n t   l i q u i d .   The  c o o l i n g   s y s t e m   may  be  v e n t e d   b y  

t h e   i l l u s t r a t e d   cap   by  d e p r e s s i n g   t h e   v e n t   b u t t o n   27.  T h i s  

u n s e a t s   t h e   v e n t   v a l v e   21  c o m m u n i c a t i n g   t h e   i n t e r i o r   of  t h e  

f i l l e r   n e c k   w i t h   t h e   c h a m b e r   18  and  t h u s   by  way  of  t h e   l o b e s  

13  to   a t m o s p h e r e .   Any  e s c a p i n g   v a p o u r   or   l i q u i d   i s   t h u s  

d e f l e c t e d   d o w n w a r d l y   t h r o u g h   t h e   l o b e s   away  f rom  t h e   u s e r s  

h a n d   w h i c h   n e e d   o n l y   be  in   c o n t a c t   w i t h   t h e   v e n t   b u t t o n .  

Owing  t o   t h e   r e l a t i v e l y   s m a l l   s i z e   of   t h e   v e n t   v a l v e   i t  

i s   r e a d i l y   p o s s i b l e   f o r   t h e   u s e r   to   l i f t   i t   f rom  i t s   s e a t  

a g a i n s t   any  o v e r - p r e s s u r e   in   t h e   f i l l e r   n e c k .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e r e   h a s   b e e n   d e s c r i b e d   a n d  

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

c h e a p ,   to   p r o d u c e ,   and  w h i c h   p r o v i d e s   a  r e a d i l y   u s a b l e  

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

t h e   p r e s s u r e   c a p .   The  u se   of  a  common  s e a l   member  r e d u c e s  

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



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

to   t h e   i l l u s t r a t e d   cap   a re   p o s s i b l e   w i t h i n   t h e   s c o p • o f   t h e  

i n v e n t i o n .   For   e x a m p l e ,   t h e   v e n t   b u t t o n   c o u l d   be  r e p l a c e d  

by  o t h e r   s u i t a b l e   e x t e r n a l   means   w h i c h   a r e   o p e r a b l e   o n  

t h e   vacuum  r e l i e f   v a l v e   of  t h e   cap   to   v e n t   t h e   c o o l i n g  

s y s t e m .   For   e x a m p l e   t h e   cap  c o u l d   be  p r o v i d e d   w i t h   a  

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

t h e   r i v e t   26  and  d i s p l a c e   t h e   v e n t   v a l v e .  

M o r e o v e r ,   w h i l e   t h e   c o n t a i n e r   member   12  e f f e c t s   a  m u l t i p l e  

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

of   t h e   cap ,   as  a  s e a t   f o r   t h e   o v e r - p r e s s u r e   r e l i e f   v a l v e ,  

and  as  a  s e a t   f o r   t h e   s e a l   o n t o   t h e   f i l l e r   n e c k ,   i t   n e e d  

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

i t s   mode  of  r e t e n t i o n   by  t h e   s c r e w   t h r e a d s   of  t h e   c a p  

member   11,  and  by  i t s   m e c h a n i c a l   r e t e n t i o n   a g a i n s t  

d i s s a s s e m b l y .  



1  A  p r e s s u r e   cap   f o r   u s e   w i t h   a  v e h i c l e   c o o l i n g   s y s t e m  

w h i c h   p r e s s u r e   cap   i n c l u d e s   a  v e n t   member   (27)   w h i c h  

can   be  m a n u a l l y   d e p r e s s e d   to   o p e n   a  v a l v e   ( 2 1 )   i n   t h e  

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

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

( 2 8 )   s u r r o u n d s   t h e   s t e m   of   t h e   v e n t   m e m b e r ,   w h i c h  

w a s h e r   (28 )   s e a l s   a g a i n s t   t h e   s t e m   t o   p r e v e n t   t h e  

e s c a p e   o f   gas   or   v a p o u r   to   t h e   r e g i o n   of   t h e   v e n t  

m e m b e r   ( 2 7 ) ,   and  i s   c o m p r e s s e d   on  d e p r e s s i o n   of  t h e  

v e n t   member   t e n d i n g   to   r e t u r n   t h e   v e n t   member   to   i t s  

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

2  A  p r e s s u r e   cap   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   i n  

t h a t   t h e   v a l v e   ( 2 1 )   i s   an  u n d e r - p r e s s u r e   v a l v e   w h i c h  

o p e n s   when  t h e   s y s t e m   e x c e e d s   a  g i v e n   u n d e r - p r e s s u r e .  

3  A  p r e s s u r e   cap   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   i n  

t h a t   t h e   s e a l   member   (19)   of  t h e   u n d e r - p r e s s u r e   v a l v e  

( 2 1 )   i s   a l s o   t h e   s e a l   member  of  an  o v e r - p r e s s u r e  

v a l v e   ( 2 0 )   w h i c h   o p e n s   when  t h e   s y s t e m   p r e s s u r e   e x c e e d s  

a  g i v e n   o v e r - p r e s s u r e .  
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