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©   A  pressure  cap. 
©  A  pressure  cap  for  a  vehicle  cooling  system  consists  of 
two  plastic  sleeves,  the  outer  one  1  of  which  has  threads  3,4 
engaging  a  filler  neck  and  the  inner  one  2  of  which  has  a  seal 
6  for  sealing  against  the  filler  neck.  The  inner  sleeve  contains 
the  pressure  relief  valves. 

The  inner  and  outer  sleeves  are  secured  together  by  a 
simple  mechanical  means  consisting  of  four  lugs  12  pro- 
vided  at  the  top  of  the  inner  sleeve,  each  lug  being  provided 
with  a  resilient  tag  14.  During  assembly,  the  inner  sleeve  is 
inserted  in  the  outer  sleeve  with  the  lugs  in  alignment  with 
lobes  4  in  the  outer  sleeve.  The  inner  sleeve  is  then  rotated, 
and  this  resiliently  deflects  the  tags  14  inwards.  By  the  time 
that  the  inner  sleeve  has  been  rotated  in  a  clockwise 
direction  to  the  position  shown  in  Figure  4,  the  tags  are  level 
with  a  lobe  and  can  spring  outwards  and  prevent  reverse 
rotation  of  the  inner  sleeve.  The  parts  are  then  locked 
together  since  an  inclined  circumferential  cam  surface  and 
cam  follower  (not  shown)  prevents  any  further  rotation  of  the 
inner  sleeve  in  a  clockwise  direction  relative  to  the  outer 
sleeve. 
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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 aps   f o r   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   to  e m p l o y  

a  p r e s s u r e   cap  wh ich   i s   u s u a l l y   l o c a t e d   on  a  f i l l e r  

neck   e i t h e r   on  the   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   caps   commonly   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 ,   when  the   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 .  

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   c a p - f o r   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   c o m p r i s e s   an  o u t e r   s l e e v e  

h a v i n g   means   f o r   f i t t i n g   to  a  neck   o f  a   c o o l i n g  

s y s t e m ,   an  i n n e r   s l e e v e   h a v i n g   means   f o r   s e a l i n g  

a g a i n s t   t h e   neck  and  a  p r e s s u r e   r e l i e f   v a l v e   f o r  

r e l i e v i n g   ove r   a n d / o r   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 ,   a t   l e a s t   one  t a g   on  one  s l e e v e   w h i c h   t a g   i s  

a r r a n g e d   so  t h a t ,   when  t h e   i n n e r   s l e e v e   i s   i n s e r t e d  

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

the   t a g  i s   r e s i l i e n t l y   d e f l e c t e d   bu t   s p r i n g s   back   o n  
,  

r e l a t i v e   r o t a t i o n   in  one  d i r e c t i o n   of  the   s l e e v e s   t o  

e n g a g e   t he   o t h e r   s l e e v e   to  p r e v e n t   r e l a t i v e   r o t a t i o n  

in  t h e   r e v e r s e   d i r e c t i o n ,   and  s t o p   m e a n s  



to  p r e v e n t   f u r t h e r   r e l a t i v e   r o t a t i o n   of   t h e  

s l e e v e s   in  t h e   s a i d   one  d i r e c t i o n   a f t e r   t h e  

r e l a t i v e   r o t a t i o n   to   r e l e a s e   t h e   t a g   has   b e e n  

c o m p l e t e d .  

The  t a g   or  t a g s   and  t h e   s t o p   means   f o rm  a  s i m p l e  

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

of  t h e   p r e s s u r e   c a p .  

A d v a n t a g e o u s l y   t h e   s t o p   means   c o m p r i s e s   an  i n c l i n e d  

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

on  one  s l e e v e   and  a  f o l l o w e r   on  t h e   o t h e r   s l e e v e  

w h i c h   cam  and  f o l l o w e r   c o - o p e r a t e   to  p r e v e n t   t h e  

f u r t h e r   r e l a t i v e   m o v e m e n t .   P r e f e r a b l y ,   t h e   t a g  

p r o j e c t s ,   in   i t s   f r e e - s t a n d i n g   s t a t e ,   f r om  a  l u g  

f o r m e d   on  one  s l e e v e ,   t h e   lug   r i d i n g   as  c a m  

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

s l e e v e .   The  c o m b i n i n g   of   t h e   t a g   w i t h   t h e   c a m  

f o l l o w e r   means   t h a t   i t   i s   o n l y   n e c e s s a r y   t o  

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

C o n v e n i e n t l y ,   t h e   l u g   i n c l u d i n g   t he   t a g   can   b e  

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

w h i c h   i s   p r e f e r a b l y   made  of  p l a s t i c s  

m a t e r i a l .  

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

s l e e v e ,   and  t h e   i n c l i n e d   cam  s u r f a c e   by  t h e   o u t e r  

s l e e v e .  



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

now  be  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  

to  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 :  

F i g u r e   1  i s   a  s e c t i o n   t h r o u g h   the   cap  t a k e n   o n  

l i n e s   1-1  of  F i g u r e   2 ;  

F i g u r e   2  i s   a  b o t t o m   p l a n   view  of  t h e   cap  l o o k i n g  

a l o n g   t h e  l i n e   2  in   F i g u r e   1 ;  

F i g u r e   3  i s   a  t o p   p l a n   v i ew   of  the   i n n e r   s l e e v e   o f  

t h e   c a p ;  

F i g u r e  4   i s   a  f r o n t   v iew  of  the   s l e e v e   shown  i n  

F i g u r e   3 ;  

F i g u r e   5  i s   a  s e c t i o n   t a k e n   t h r o u g h   t h e   l i n e s   5 - 5  

in  F i g u r e   3 ;  

F i g u r e   6  is   a  s e c t i o n   t h r o u g h   t h e   l i n e s   6-6  i n  

F i g u r e   3 ;  

F i g u r e   7  i s   a  b o t t o m   p l a n   v i e w . . o f   the   o u t e r   s l e e v e  

l o o k i n g   a l o n g   l i n e   7  in   F i g u r e   8 ;  

F i g u r e   8  i s   a  s e c t i o n   t h r o u g h   l i n e s   8-8  in  F i g u r e   7 ;  

F i g u r e   9  i s   a  s e c t i o n   t h r o u g h   l i n e s   9-9  in   F i g u r e   7 

bu t   on  an  e n l a r g e d   s c a l e ;  



F i g u r e   10  i s   a  v i e w   in  t h e   d i r e c t i o n   o f   a r r o w   10  i n  

F i g u r e   7;  a n d  

F i g u r e   11  s h o w s   in   an  e x a g g e r a t e d   m a n n e r   t h e  

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

The  p r e s s u r e   cap   i s   to   be  f i t t e d   to   t h e   f i l l e r   n e c k  

of   a  r a d i a t o r   or   an  e x p a n s i o n   t a n k   of   a  c o o l i n g  

s y s t e m   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 .  

R e f e r r i n g   to   F i g u r e s   1  and  2,  t h e   cap   i n c l u d e s   a n  

o u t e r   s l e e v e   1  of   p l a s t i c s   m a t e r i a l ,   an  i n n e r  

s l e e v e   2  of   p l a s t i c s   m a t e r i a l ,   and  m e a n s   w i t h i n   t h e  

i n n e r   s l e e v e   f o r   r e l i e v i n g   o v e r   or  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 .  

The  o u t e r   s l e e v e   i s   p r o v i d e d   w i t h   t h r e a d s   3  f o r  

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

b r o k e n   in   t h e   r e g i o n   of  l o b e s   4,  w h i c h   l o b e s   s e r v e  

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

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

v e n t e d .   The  o u t e r   s l e e v e   1  i s   c l o s e d   a t   t h e   t o p ,  

b u t   i s   s h a p e d   to  g u i d e   a  v e n t i n g   b u t t o n   5  in   t h e  

c e n t r e .  

T h e  i n n e r   s l e e v e   2  s e a t s   a g a i n s t   t h e   f i l l e r   n e c k  

v i a   a  s e a l   6,  and  has   an  a p e r t u r e   7  in   t h e   b o t t o m  



w h i c h   i s   c l o s e d   by  a  s e a l   member  8.  S e a l   member  8 

i s   c o m p r e s s e d   a g a i n s t   s p r i n g   9  in  t h e   c a s e   of  o v e r -  

p r e s s u r e   and  d i s c   10  i s   s u c k e d   d o w n w a r d s   f rom  t h e  

s e a l   member  8  a g a i n s t   s p r i n g   11  in  t he   c a s e   o f  

u n d e r   p r e s s u r e .   In  e a c h   c a s e   v e n t i n g   t a k e s   p l a c e  

v i a   t he   l o b e s   4  of  t h e   o u t e r   s l e e v e .   The  v e n t i n g  

b u t t o n   5  may  be  m a n u a l l y   d e p r e s s e d   to  v e n t   t h e  

c o o l i n g   s y s t e m   b e f o r e   t he   cap  i s   r e m o v e d .   T h e s e .  

f e a t u r e s   of  t h e   cap  a r e   d e s c r i b e d   and  c l a i m e d  i n  

ou r   c o - p e n d i n g   a p p l i c a t i o n   number   82  1 7 9 7 5 .  

The  p r e s e n t   i n v e n t i o n   i s   c o n c e r n e d   w i t h   t he   m e a n s  

of  s e c u r i n g   t o g e t h e r   of  t he   i n n e r   and  o u t e r   s l e e v e s  

2 , 1 .  

R e f e r r i n g   to  f i g u r e   3  to  6,  t he   i n n e r   s l e e v e   i s   o f  

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

w i t h i n   t he   f i l l e r   neck   and  the   w i d e r   p a r t   e n g a g i n g  

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

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

r e f e r e n c e   n u m e r a l   12.  Each  lug   s t a n d s   ou t   f r o m  

t h e   s u r f a c e   of  t h e   i n n e r   member  ( F i g u r e   3 ) .  

Each  lug  has  an  a p e r t u r e   13  and  a  t a g   14.  In  t h e i r  

f r e e   s t a n d i n g   p o s i t i o n ,   each   t ag   p r o j e c t s  

o u t w a r d l y   f rom  i t s   r e s p e c t i v e   l u g .   H o w e v e r ,   e a c h  

t a g   i s   r e s i l i e n t l y   d e f l e c t a b l e   and  can  be  p r e s s e d  

i n t o   the   a p e r t u r e   13  so  t h a t   i t  



d o e s   n o t   p r o t r u d e   b e y o n d   t he   s u r f a c e   of   t h e   l u g .  

The  b o t t o m   s u r f a c e   15  of   t h e   l u g   ( a s   s e e n   in  F i g u r e  

4)  s l o p e s   in   a  c i r c u m f e r e n t i a l   d i r e c t i o n .  

R e f e r r i n g   to   F i g u r e   7  to  10,  t h e   o u t e r   s l e e v e ,   i n  

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

b e t w e e n   t h e   l o b e s   4  and  b e y o n d   t h e   t h r e a d s   3,  w i t h  

s l o p i n g   s h o u l d e r s   16,  t h e   s l o p i n g   b e i n g   in  a  

c i r c u m f e r e n t i a l   d i r e c t i o n   and  t h e   same  i n c l i n a t i o n  

as  t h a t   on  t h e   l o w e r   s u r f a c e   15  of  t h e   l u g s .  

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

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

s l e e v e ,   and  t h e   i n n e r   s l e e v e   i s   t h e n   p u s h e d  

r i g h t   to   t h e   b o t t o m   of  t h e   o u t e r   s l e e v e ,   t a k i n g  

c a r e   t h a t   t h e   l u g s   12  a r e   a l i g n e d   w i t h   t he   l o b e s  

4.  R e f e r r i n g   to   F i g u r e   2,  t h e   i n n e r   s l e e v e   i s  

t h e n   r o t a t e d   in   a  c l o c k w i s e   d i r e c t i o n   r e l a t i v e  

to  t h e   o u t e r   s l e e v e ,   and  t h e   t a g s   14  a r e  

r e s i l i e n t l y   d e f l e c t e d   when  t h e y   meet   t h e  

c y l i n d r i c a l   w a l l   of  t he   o u t e r   s l e e v e   above   t h e  

s h o u l d e r s   16.  As  t h e   i n n e r   s l e e v e   i s   r o t a t e d ,  

t h e   b o t t o m   s u r f a c e   15  of  e a c h   l u g   12  r i d e s   u p  

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

r e s p e c t i v e   s h o u l d e r s   16,  and  e v e n t u a l l y   t he   i n n e r  

s l e e v e   c a n n o t   be  t u r n e d   any  f u r t h e r   r e l a t i v e   to  t h e  



o u t e r   s l e e v e   ( t h i s   i s   shown  in  an  e x a g g e r a t e d   f o r m  

in  F i g u r e   11 ) .   The  i n n e r   s l e e v e   a c c o r d i n g l y   c a n n o t  

be  a d v a n c e d   any  f u r t h e r   r e l a t i v e   to  t he   o u t e r  

s l e e v e .  

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

a r e   so  s h a p e d   and  p o s i t i o n e d   t h a t   t he   t a g s   h a v e  

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

as  i l l u s t r a t e d   in  F i g u r e   2.  C o n s e q u e n t l y ,   t h e  

i n n e r   s l e e v e   c a n n o t   be  t u r n e d   in  a  r e v e r s e  

d i r e c t i o n   r e l a t i v e   to  t he   o u t e r   s l e e v e   e i t h e r .   T h e  

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

l o o k e d   t o g e t h e r .  

I f   d e s i r e d   t h e   l u g s   12  c o u l d   be  p r o v i d e d   on  t h e  

o u t e r   s l e e v e   and  t h e   s h o u l d e r s   16  c o u l d   be  p r o v i d e d  

on  t he   i n n e r   s l e e v e .   A l s o ,   o t h e r   f o r m s   of  v a l v e  

means   c o u l d   be  p r o v i d e d .   F u r t h e r m o r e ,   o t h e r   m e a n s  

to  p r e v e n t   r e l a t i v e   r o t a t i o n   in  t he   f o r w a r d  

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

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

cam  f o l l o w e r s .   For   e x a m p l e ,   s t o p   means   c o m p r i s i n g  

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

a b u t t i n g   s u r f a c e s   m e e t i n g   when  t h e   t a g s   have   s p r u n g  

o u t .  



1.  A  p r e s s u r e   cap   f o r   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  

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

to  a  n e c k   of   a  c o o l i n g   s y s t e m ,   an  i n n e r   s l e e v e  

h a v i n g   means   f o r   s e a l i n g   a g a i n s t   t h e   neck   and  a  

p r e s s u r e   r e l i e f   v a l v e   f o r   r e l i e v i n g   o v e r   a n d / o r  

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 ,   a t   l e a s t   o n e  

t a g   on  one  s l e e v e   w h i c h   t a g   i s   a r r a n g e d   so  t h a t ,  

when  t h e   i n n e r   s l e e v e   i s   i n s e r t e d   i n t o   t h e   o u t e r  

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

r e s i l i e n t l y   d e f l e c t e d   bu t   s p r i n g s   b a c k   on  r e l a t i v e  

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

t h e   o t h e r   s l e e v e   to   p r e v e n t   r e l a t i v e   r o t a t i o n   i n  

t h e   r e v e r s e   d i r e c t i o n ,   and  s t o p   m e a n s   to   p r e v e n t  

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

s a i d   one  d i r e c t i o n   a f t e r   t he   r e l a t i v e   r o t a t i o n   t o  

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

2.  A  p r e s s u r e   cap  as  c l a i m e d   in  c l a i m   1,  w h e r e i n   t h e  

s t o p   means   c o m p r i s e s   an  i n c l i n e d   cam  s u r f a c e  

e x t e n d i n g   in   a  c i r c u m f e r e n t i a l   d i r e c t i o n   on  o n e  

s l e e v e   and  a  f o l l o w e r   on  t h e   o t h e r   s l e e v e   w h i c h   cam 

and  f o l l o w e r   c o - o p e r a t e   to  p r e v e n t   t he .   f u r t h e r  

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



3.  A  p r e s s u r e   cap  as  c l a i m e d   in  c l a i m   2,  w h e r e i n   t h e  

t a g   p r o j e c t s ,   in  i t s   f r e e - s t a n d i n g   s t a t e ,   f r o m   a  l u g  

f o r m e d   on  one  s l e e v e ,   t h e   lug   r i d i n g   as  cam  f o l l o w e r  

on  an  i n c l i n e d   cam  s u r f a c e   on  the  o t h e r   s l e e v e .  

4.  A  p r e s s u r e   cap  as  c l a i m e d   in  c l a i m   3,  w h e r e i n   t h e  

p a r t   of  t h e   l u g   t h a t   r i d e s   on  the   i n c l i n e d   c am 

s u r f a c e   has   t h e   same  i n c l i n a t i o n   as  t he   cam  s u r f a c e .  

5.  A  p r e s s u r e   cap  as  c l a i m e d   in  c l a i m   3  or   c l a i m   4 ,  

w h e r e i n   t h e   t a g   i s   c a r r i e d   by  the   i n n e r   s l e e v e ,   a n d  

t he   i n c l i n e d   cam  s u r f a c e   by  the   o u t e r   s l e e v e . .  

6.  A  p r e s s u r e   cap  as  c l a i m e d   in  c l a i m   5,  w h e r e i n   t h e  

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

neck   of  t h e   c o o l i n g   s y s t e m ,   and  the   i n c l i n e d   c am 

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

7.  A  p r e s s u r e   cap  as  c l a i m e d   in  any  one  of  c l a i m s   1  t o  

6,  w h e r e i n   t h e   s l e e v e s   are   made  o f   p l a s t i c s  

m a t e r i a l .  

8.  A  p r e s s u r e   cap  as  c l a i m e d   in  c l a i m   7,  w h e r e i n   t h e  

t a g   i s   f o r m e d   i n t e g r a l l y   wi th   one  of  t h e   s l e e v e s .  

9.  A  p r e s s u r e   cap  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   t o ,   and  as  shown  i n ,   t h e  

a c c o m p a n y i n g   d r a w i n g s .  



10.  A  v e h i c l e   c o o l i n g   s y s t e m   h a v i n g   a  p r e s s u r e   cap   a s  

c l a i m e d   in   any   one  of   c l a i m s   1  to  9 .  

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

c l a i m   1 0 .  
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