
©  

Europaisches  Pa tentamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  1 6 7   5 1 1  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  85850226.3 

@  Date  of  filing:  01.07.85 

©  IntCI.4:  E  03  F  7 /04 
E  03  C  1/22 

©  Priority:  02.07.84  NO  842676  ©  Applicant:  Racs,Gyula 

_̂   N-8400Sortland(NO) 
(*3)  Date  of  publication  of  application: 

08.01.86  Bulletin  86/2  @  Inventor:  Racs,Gyula 

©  Designated  Contracting  States:  N-8400  Sortland(NO) 
BE  DE  FR  GB  NL 

©  Representative:  Nilsson,  Karl  et  al, 
Stenhagen  Patentbyra  AB  Karlavagen  18 
S-11431Stockholm(SE) 

<  

10 

i s  

©  A  device  for  a  check  valve. 
A  check  valve  for  use  in  for  instance  floor  sinks,  concrete 

manholes,  in  sewerage  plants  etc.,  comprising  a  valve  box 
(2)  having  an  upper  inlet  (3)  and  a  lower  inlet  (4)  and  a  valve 
seat  (5)  near  the  upper  inlet  (3)  meant  to  act  in  conjunction 
with  the  upper  section  (1a)  of  a  moveable  valve  body  (1)  in 
the  case  of  rising  water  level,  i.e.  the  check  valve.  The  valve 
body  (1)  is  preferably  bush  shaped  and  forms  a flow  opening 
(1b),  the  upper  section  (1a)  of  which  is  connected  to  the 
upper  inlet  (3)  by  means  of  a  flexible  sleeve  (6).  The  lower 
section  (1c)  of  the  bush  is  at  a  distance  from  the  upper 
section  (1a)  and  juts  down  into  any  rising  water  or  down  into 
a  basin  so  as  to  form  a  gully  trap.  The  valve  seat  (5)  is  placed 
independently  of  the  periphery  (3a)  of  the  opening  of  the 
upper  inlet  (3)  in  the  valve  box  (2),  and  may  in  two  different 
embodiments  be  placed  in  the  shape  of  a  disk  (5a)  centrally 
in  the  opening  of  the  inlet  (3)  and  held  by  means  of  struts  (7), 
or  to  the  side  of  the  periphery  (3a)  of  the  opening  of  the  inlet 
(3)  when  the  inlet  (3)  is  laterally  directed  or  horisontal.  The 
actual  closing  of  the  check  valve  occurs  when  the  sleeve, 
because  of  trapped  air  in  the  case  of  a  rise  in  the  water  level, 
is  pressed  up  together  with  the  valve  body  to  rest  against  the 
valve  seat,  whereby  the  sleeve  covers  the  inlet  (3). 





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

be  u s e d   f o r   i n s t a n c e   in   f l o o r   s i n k s ,   in   c o n c r e t e   m a n h o l e s ,   i n  

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

t h e   s u b s e q u e n t   i n d e p e n d e n t   c l a i m   1 .  

Check   v a l v e s   of   t h e   t y p e   m e n t i o n e d   a b o v e   a r e   known  f rom  t h e  

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

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

u s u a l l y   due  to   f l o w - b a c k   in   t h e   d r a i n ,   i s   p r e s s e d   w i t h   i t s  

u p p e r   s e c t i o n   in   s e a l i n g   c o n t a c t   a g a i n s t   a  downward   d i r e c t e d  

v a l v e   s e a t   n e a r   t h e   u p p e r   i n l e t   in   t h e   v a l v e   box .   The  f l u i d  

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

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

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

r e s p e c t i v e l y .   T h i s   may  p r i n c i p a l l y   h a p p e n   when  t h e r e   i s  

p o l l u t e d   f l u i d   in   t h e   m a n h o l e   or  s i n k   in   w h i c h   t h e   v a l v e   h a s  

b e e n   i n s t a l l e d ,   w h e r e b y   t h e   p a r t i c l e s   in   t h e   f l u i d   may  s i n k  

and  s e t t l e   on  t h e   j o i n t l y   a c t i n g   s e a l i n g   s u r f a c e s .   S a i d  

p a r t i c l e s   may  a l s o   h a r d e n   and  fo rm  h a r d   c o a t i n g s   on  s a i d  

s u r f a c e s ,   f o r   i n s t a n c e   when  t h e   f l u i d   l e v e l   g o e s   down  to   a  

l e v e l   b e l o w   t h e   v a l v e   s e a t .   T h i s   h a p p e n s   b e c a u s e   of  i r r e g u l a r  

f l u i d   s u p p l y   to   t h e   m a n h o l e ,   s i n k   e t c .   T h i s   may  c a u s e   l e a k i n g  

in  t h e   c h e c k   v a l v e   in   t h e   c a s e   of  p o s s i b l e   f l o w - b a c k   of   f l u i d ,  

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

f l o o r   s i n k s   in  b u i l d i n g s   may  be  f l o o d e d ,   and  t h e   p o l l u t e d  

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

w h e r e   s u c h   s i n k s   or  m a n h o l e s   h a v e   b e e n   p l a c e d .  

From  N o r w e g i a n   P a t e n t   A p p l i c a t i o n   No.  8 2 2 0 9 3 ,   h a v i n g   t h e   s a m e  
i n v e n t o r   as  t h e   p r e s e n t   a p p l i c a t i o n ,   t h e   a b o v e   p r o b l e m   h a s  

b e e n   e l i m i n a t e d   by  t h e   use   of   an  e l a s t i c   s l e e v e ,   f o r   i n s t a n c e  

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

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

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

d i r e c t e d   c o n i c a l   b u s h .   An  e l a s t i c   o - r i n g   made  f o r   i n s t a n c e   o f  

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

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



o - r i n g   b e i n g   m e a n t   to   a c t   in   c o n j u n c t i o n   w i t h   t h e   u p p e r  

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

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

when  t h e   f l o a t   r i s e s   in  t h e   c a s e   of  f l o w - b a c k   of  f l u i d   in   t h e  

v a l v e .  

T h i s   c h e c k   v a l v e   has   a  r e l a t i v e l y   g r e a t   o v e r a l l   h e i g h t   b e c a u s e  

t h e   v a l v e   s e a t   mus t   j u t   down  f rom  t h e   i n l e t   o p e n i n g   of  t h e  

v a l v e   b o x ,   and  a l s o   b e c a u s e   t h e   f l o a t   b o d y   has   to   be  d e s i g n e d  

to  h a v e   a  c e r t a i n   vo lume   to   e n s u r e   b u o y a n c y   and  s e a l i n g  

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

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

p r o t e c t e d   a g a i n s t   l a t e r a l   d i s p l a c e m e n t   b y ' m e a n s   of   g u i d e s ,   s o  

t h a t   i t   r e s t s   c o r r e c t l y   on  t h e   s l e e v e   when  t h e   f l u i d   l e v e l   i s  

r i s i n g .  

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

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

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

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

c o u l d   a l s o   mean  s i m p l e r   p r o d u c t i o n   and  a  l o w e r   p r o d u c t i o n  

p r i c e .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h i s   h a s   b e e n   a t t a i n e d   by  m e a n s   o f  

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

c l a u s e   in   t h e   f o l l o w i g   i n d e p e n d e n t   c l a i m   1,  and  in   t h e  

s u b s e q u e n t   d e p e n d e n t   c l a i m s .  

Two  e x a m p l e s   of  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 i s c u s s e d  

in  t h e   f o l l o w i n g   w i t h   r e f e r e n c e   to   t h e   d r a w i n g ,   w h e r e  

f i g .   1  shows  a  c h e c k   v a l v e   w i t h   an  u p w a r d   d i r e c t e d   i n l e t   and  a  

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

f i g .   2  shows  a  d e t a i l   of  t h e   c h e c k   v a l v e   in  a  c l o s e d  

p o s i t i o n ,  

f i g s .   3  and  4  show  t h e   s e c o n d   e m b o d i m e n t   of  t h e   c h e c k   v a l v e  



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

c l o s e d   p o s i t i o n   r e s p e c t i v e l y .  

The  c h e c k   v a l v e   as  shown  in  f i g .   1  and  2  c o n s i s t s   of  a  

m o v e a b l e   v a l v e   body   1  in   a  v a l v e   box  2  w i t h   an  u p p e r   i n l e t   3 

and  a  l o w e r   o u t l e t   4,  and  a  v a l v e   s e a t   5  n e a r   t h e   u p p e r   i n l e t  

3  m e a n t   t o   a c t   in  c o n j u n c t i o n   w i t h   t h e   u p p e r   s e c t i o n   la   of  t h e  

m o v e a b l e   v a l v e   body   1  in   t h e   c a s e   of   a  r i s e   in   t h e   f l u i d   l e v e l ,  

t h a t   i s ,   f l o w - b a c k   in   t h e   v a l v e .   The  m o v e a b l e   v a l v e   b o d y   1  h a s  

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

w h i c h   i s   c o n n e c t e d   to   t h e   u p p e r   i n l e t   3  by  m e a n s   of   a  f l e x i b l e  

s l e e v e   6,  a t t a c h e d   to   an  o u t w a r d   j u t t i n g   f l a n g e   9  n e a r   t h e  

m i d d l e   s e c t i o n   of  t h e   v a l v e   body   1  by  means   o f   a  c l a m p i n g   r i n g  

10  w i t h   s c r e w s .   The  v a l v e   b o d y   1  i s ,   as  shown  in   t h e   d r a w i n g ,  

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

d i s t a n c e   f rom  t h e   u p p e r   s e c t i o n   l a .   The  v a l v e   s e a t   5  c o n s i s t s  

of  a  d i s c   or  an  u p s i d e - d o w n   p l a t e   5a  p l a c e d   c e n t r a l l y   in  t h e  

o p e n i n g   of   t h e   u p p e r   i n l e t   3  and  h e l d   by  m e a n s  o f   t h e   s t r u t   7 

to   t h e   e d g e s   of  t h e   o p e n i n g .   The  s l e e v e   6,  w h i c h   i s   p r e f e r a b l y  

p r e - s h a p e d   and  m a n u f a c t u r e d   in   an  e l a s t i c   m a t e r i a l   s u c h   a s  

r u b b e r ,   e x t e n d s   up  a l o n g   t h e   u p p e r   s e c t i o n   la   of   t h e   v a l v e  

b o d y   1  and  o n w a r d s   to   t h e   p e r i p h e r y   3a  of   t h e   o p e n i n g   of  t h e  

i n l e t   3,  and  i s   p r e s s e d   a g a i n s t   and  to   some  e x t e n t   in   p a s t   t h e  

u p p e r   e d g e   l a '   of   t h e   f l o w   o p e n i n g   lb   by  m e a n s   of   an  e l a s t i c  

o - r i n g   p l a c e d   o u t s i d e   t h e   s l e e v e   6.  The  v a l v e   s e a t   5,  t h a t   i s  

5a  in   t h e   e m b o d i m e n t   shown  in   f i g .   1,  h a s   b e e n   p r o v i d e d   w i t h   a  
d o w n w a r d   d i v e r g i n g   a n n u l a r   w a l l   5c  w i t h   a  s o m e w h a t   g r e a t e r  

o p e n i n g   d i a m e t e r   t h a n   t h e   o u t e r   d i a m e t e r   of   t h e   o - r i n g   6 a ,  

w h e r e b y   t h e   v a l v e   b o d y ,   on  b e i n g   moved  u p w a r d s ,   w i l l   p r e s s   t h e  

o - r i n g   6a  and  t h e   s l e e v e   6  t o   r e s t   a g a i n s t   t h e   a n n u l a r   w a l l   5 c  

of   t h e   v a l v e   s e a t   5a.   Thus  t h e   i n l e t   3  of  t h e   v a l v e   box  2  w i l l  

be  c l o s e d   by  t h e   s l e e v e   6  w h i c h   i s   a t t a c h e d   to   t h e   p e r i p h e r y  

3a  of   t h e   o p e n i n g   of  t h e   i n l e t   3,  to   r e s t   s e a l i n g l y   a g a i n s t  

t h e   a n n u l a r   w a l l   5c  of  t h e   v a l v e   s e a t   5a,   as  shown  in  f i g .   5 .  

The  a c t u a l   r a i s i n g   of   t h e   v a l v e   body   1  i s   a c h i e v e d   by  a i r  

b e i n g   t r a p p e d   b e t w e e n   t h e   o u t e r   w a l l   of  t h e   v a l v e   b o d y   1  a n d  



t h e   s l e e v e   6,  as  t h e   w a t e r   r i s e s   up  p a s t   t he   l o w e r   edge   o r  

p a r t   lc   of   t h e   v a l v e   body   1.  In  t h e   c a s e   of  a  c o n t i n u a l   r i s e  

in  t h e   f l u i d   l e v e l ,   t h e   a i r   w i l l   be  p r e s s e d   a g a i n s t   t h e   s l e e v e  

6  and  r a i s e   t h e   l a t t e r ,   and  t h e r e b y   a l s o   t h e   v a l v e   b o d y   1,  u p  

t o w a r d s   t h e   v a l v e   s e a t   5a,  w h e r e b y   t h e   i n l e t   3  is   c l o s e d .  

In  p r a c t i c a l   e x p e r i m e n t s   i t   h a s   b e e n   d e m o n s t r a t e d   t h a t   o n l y  

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

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

p r e s s u r e   in   t h e   r i s i n g   w a t e r   a c t s   in   c o n j u n c t i o n   w i t h   t h e   a i r  

to   a c h i e v e   s a i d   r a i s i n g .  

In  o r d e r   to   a c c h i e v e   an  i n c i p i e n t   r a i s i n g   of  t h e   v a l v e   body   1 ,  

an  a n n u l a r   b u o y a n c y   body   11  may  of   c o u r s e   be  p l a c e d   n e a r   t h e  

l o w e r   s e c t i o n   lc   of  t h e   v a l v e   b o d y   1 .  

In  o r d e r   t o   p r o v i d e   a  g u l l y   t r a p   in   t h e   c h e c k   v a l v e ,   t h e  

o u t l e t   4  of   t h e   v a l v e   box  2  may  of   c o u r s e   be  p r o v i d e d   w i t h   a  

s i l l   12  e x t e n d i n g   s o m e w h a t   h i g h e r   t h a n   t h e   l o w e r   edge   of   t h e  

v a l v e   b o d y   1  in   t h e   l o w e r   p o s i t i o n   o f   t h e   l a t t e r .  

In  t h e   s e c o n d   e m b o d i m e n t   of  t h e   c h e c k  v a l v e ,   as  shown  in  f i g .  

3  and  4,  t h e   v a l v e   box  2  has   b e e n   p r o v i d e d   w i t h   a  h o r i s o n t a l  

i n l e t   3  and  a  h o r i s o n t a l _ o u t l e t   4  a t   a  l o w e r   l e v e l   t h a n   t h e  

i n l e t .   The  v a l v e   s e a t   5  h e r e   c o n s i s t s   of   a  s e c t i o n   5b  of   t h e  

s i d e   w a l l   3b  of   t h e   u p p e r   i n l e t   3  a b o v e   t h e   p e r i p h e r y   3a  o f  

t h e   o p e n i n g   of   t h e   i n l e t ,   t o   w h i c h   t h e   u p p e r   edge   of  t h e  

s l e e v e   6  i s   a t t a c h e d .   The  s l e e v e   6  i s   a t t a c h e d   to   t h e   v a l v e  

body   1  in   t h e   same  way  as  d e s c r i b e d   in   c o n n e c t i o n   w i t h   t h e  

e m b o d i m e n t   in  f i g .   1.  The  v a l v e   b o d y   1  i s   h i n g e d   by  means   o f  

an  l e v e r   8  to   t h e   v a l v e   box  2  n e a r   t h e   p e r i p h e r y   3a  of   t h e  

o p e n i n g   so  as  to   s t e e r   t h e   v a l v e   b o d y   1  f rom  a  l o w e r   f l o w  

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

In  b o t h   t h e   e m b o d i m e n t s   shown  of   t h e   c h e c k   v a l v e ,   a  s i t u a t i o n  

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

s l e e v e   6  w h i c h   r e s t s   a g a i n s t   t h e   v a l v e   s e a t   5,  c l e a n .   I n  



a d d i t i o n   to   t h i s ,   b e c a u s e   of  t h e   a b o v e - m e n t i o n e d   o - r i n g   6  a ,  

t h e   s l e e v e   6  w i l l   be  r o l l e d   in  to   r e s t   s e a l i n g l y   b e t w e e n   t h e  

a n n u l a r   s i d e - w a l l   5c  of  t h e   v a l v e   s e a t   5a,   w h e r e b y   any  d e p o s i t i o n  

w h i c h   may  h a v e   h a r d e n e d   b e c a u s e   of   d r y i n g   o u t ,   w i l l   be  f r e e d  

f r o m   t h e   s l e e v e   6  and  f a l l   down,   t h e r e b y   n o t   p r e v e n t i n g  

s e a l i n g .   S a i d   d e p o s i t i o n   may  o c c u r   as  a  r e s u l t   of  t h e   c h e c k  

v a l v e   b e i n g   of  w a t e r   w i t h   p a r t i c l e s   in   i t   s i n k i n g   on  to   t h e  

s l e e v e   and  s t a y i n g   t h e r e .  

The  c h e c k   v a l v e   shown  in  f i g .   1  a n d   2  may  p r o f i t a b l y   be  u s e d  

in  t h e   o u t l e t   f rom  t a n k s   f u l l   of   f l u i d   and  i m m e r s e d   in   w a t e r ,  

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

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

o p e n   p o s i t i o n   to   a  c l o s e d   p o s i t i o n   and  v i c e   v e r s a .  



1.  A  d e v i c e   f o r   a  c h e c k   v a l v e   f o r   u t i l i z a t i o n   f o r   i n s t a n c e   i n  

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

c o m p r i s i n g   a  m o v e a b l e   v a l v e   body   (1)  in   a  v a l v e   box  (2)  h a v i n g  

an  u p p e r   i n l e t   (3)  and  a  l o w e r   o u t l e t   ( 4 ) ,   and  a  v a l v e   s e a t  

(5)  n e a r   t h e   u p p e r   i n l e t   (3)  m e a n t   to   a c t   in   c o n j u n c t i n   w i t h  

t h e   u p p e r   s e c t i o n   ( l a )   of   t h e   m o v e a b l e   v a l v e   body  (1)  in   t h e  

c a s e   of  a  r i s e   in   w a t e r   l e v e l ,   t h a t   i s ,   f l o w - b a c k   in  t h e  

v a l v e ,   c  h  a  r  a c t  e  r  i  s e d   in   t h a t   t h e   m o v e a b l e   v a l v e  

body   (1)  has   a  d o w n w a r d   d i r e c t e d   f l o w   o p e n i n g   ( l b ) ,   t h e   u p p e r  
s e c t i o n   ( l a )   of   w h i c h   i s   c o n n e c t e d   t o   t h e   u p p e r   i n l e t   (3)  b y  

means   of  a  f l e x i b l e   s l e e v e   ( 6 ) ,   t h e   l o w e r   p a r t   ( l c )   of  w h i c h  

h a s   a  d i s t a n c e   f rom  t h e   u p p e r   s e c t i o n   ( l a ) ,   and  in  t h a t   t h e  

v a l v e   s e a t   (5)  i s   p l a c e d   i n d e p e n d e n t l y   of   t h e   p e r i p h e r y   ( 3 a )  

of  t h e   o p e n i n g   of   t h e   u p p e r   s e c t i o n   (3)  in   t h e   v a l v e   box  ( 2 ) ,  

s a i d   v a l v e   body   b e i n g   r a i s e d   by  a i r   t r a p p e d   in   t h e   v a l v e   b o x  

(2)  in  t h e   c a s e   of   f l o w - b a c k ,   so  as  to   r e s t   s e a l i n g l y   a g a i n s t  

t h e   v a l v e   s e a t   ( 5 ) ,   s a i d   v a l v e   box  b e i n g   p r e s s e d   a g a i n s t   t h e  

u n d e r s i d e   of  t h e   s l e e v e   (6)  and  r a i s i n g   t h i s   b e c a u s e   of  t h e  

r i s i n g   w a t e r   l e v e l ,   t h e   s l e e v e   (6)  a t   t h e   same  t i m e   b l o c k i n g  

t h e   i n l e t   ( 3 ) .  

2.  A  d e v i c e   a c c o r d i n g   t o - c l a i m   1,  c  h  a  r  a c t  e  r i  s e d  

in   t h a t   t h e   v a l v e   s e a t   (5)  c o m p r i s e s   a  d i s k   (5a)   p l a c e d  

c e n t r a l l y   in  t h e   o p e n i n g   of  t h e   u p p e r   i n l e t   ( 3 ) ,   s a i d   d i s k  

b e i n g   h e l d   by  s t r u t s   ( 7 ) .  

3.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   1,  c  h  a  r  a c t  e  r  i  s e d  

in  t h a t   t h e   v a l v e   s e a t   (5)  c o m p r i s e s   a  s e c t i o n   (5b)  of  t h e  

s i d e - w a l l   (3b)   of   t h e   u p p e r   i n l e t   (3)  a b o v e   t h e   p e r i p h e r y  

(3a )   of  t h e   o p e n i n g   of   s a i d   i n l e t   in  t h e   c a s e   of  a  l a t e r a l l y  
d i r e c t e d   i n l e t   ( 3 ) ,   and  t h a t   t h e   v a l v e   body   (1)  i s   h i n g e d   t o  

t h e   v a l v e   box  (2)  b y  m e a n s   of  a  l e v e r   (8)  n e a r   t h e  

p e r i p h e r y   (3a)   of  t h e   o p e n i n g   so  as  to   s t e e r   t h e   v a l v e   b o d y  

(1)  f rom  a  l o w e r   f l o w   p o s i t i o n   to   a  s w u n g - u p   u p p e r   c l o s i n g  

p o s i t i o n .  



4.  A  d e v i c e   a c c o r d i n g   to   c l a i m s   1,  2  or   3 ,  

c  h  a  r  a c t  e  r  i  s e d   in  t h a t   t h e   s l e e v e   (6)  i s   a t t a c h e d  

to   t h e   v a l v e   b o d y   (1)  b e l o w   t h e   u p p e r   e d g e   ( l a ' )   of  t h e   f l o w  

o p e n i n g   ( l b ) ,   e x t e n d i n g   up  a l o n g   t h e   u p p e r   s e c t i o n   ( l a )   of   t h e  

v a l v e   body   (1)  and  o n w a r d s   to  t h e   p e r i p h e r y   (3a)   of  t h e  

o p e n i n g   of   t h e   i n l e t   ( 3 ) ,   an  o - r i n g   b e i n g   p l a c e d   on  t h e  

o u t s i d e   of   t h e   s l e e v e   (6)  so  as  to   p r e s s   t h e   l a t t e r   a g a i n s t  

s a i d   edge   ( l a ' ) ,   and  so  as  to   a c t   in   c o n j u n c t i o n   w i t h   an  i n n e r  

s u r f a c e   on  a  d o w n w a r d   d i v e r g i n g   a n n u l a r   w a l l   (5c)   on  t h e   v a l v e  

s e a t   (5)  when  t h e   v a l v e   body   (1)  i s   r a i s e d .  

5.  A  d e v i c e   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  

in  t h a t   t h e   s l e e v e   (6)  i s   p r e - f o r m e d   and  made  of  an  e l a s t i c  

m a t e r i a l   s u c h   as  r u b b e r ,   w h i c h   i s   known  p e r   s e .  

6.  A  d e v i c e   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  

in  t h a t   t h e   v a l v e   b o d y   (1)  i s   s h a p e d   as  an  open   b u s h   w i t h  

f l a n g e   (9)  j u t t i n g   o u t   n e a r   i t s   m i d d l e   s e c t i o n ,   to   w h i c h  

f l a n g e   t h e   s l e e v e   (6)  i s   a t t a c h e d   by  m e a n s   o f  a   c l a m p i n g   r i n g  
( 1 0 ) .  

7.  A  d e v i c e   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  

in  t h a t   a  b u o y a n c y   b o d y   (11)   i s   a t t a c h e d   to   t h e   v a l v e   b o d y   s o  

as  to   e n s u r e   r a i s i n g   of   t h e   l a t t e r   in   t h e   c a s e   of   a  r i s e   i n  

w a t e r   l e v e l .  

8.  A  d e v i c e   a c c o r d i n g   t o   c l a i m   1,  c  h  a  r  a c t  e  r  i  s e d  

in   t h a t   t h e   l o w e r   edge   ( l c ' )   of  t h e   v a l v e   b o d y   (1)  j u t s   d o w n  

b e l o w   t h e   u p p e r   e d g e   of   a  s i l l   (12)  p r o v i d e d   n e a r   t h e   o u t l e t  

(4)  of   t h e   v a l v e   box  (2)  so  as  to   f o rm  a  g u l l y   t r a p .  
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