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@  A  seal  device. 
  The  invention  concerns  a  seal  device  for  preventing 
leakage  between  an  impeller  and  its  surrounding  housing. 

According  to  the  invention  the  impeller  (1)  and  the 
housing  (2)  are  provided  with  one  seal  ring  each  (3)  and  (4) 
rasp,  which  together  form  a  mechanical  seal  device.  At  least 
one  of  the  rings  (3)  is  attached  by  help  of  an  O-ring  (5)  in  a 
slot  (6). 



T h i s   i n v e n t i o n   c o n c e r n s   a  s e a l   d e v i c e   to  p r e v e n t   l e a k a g e  

b e t w e e n   an  i m p e l l e r   and  a  n o n - r o t a t i n g   p a r t .  

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

t a k e   in   t h e   pumped   m e d i u m   a t   t h e   c e n t e r   of  t h e   i m p e l l e r  

and  l e a v e   i t   by  t h e   p e r i p h e r y .   I t   i s   t h e n   i m p o r t a n t   t h a t  

t h e   i n l e t   of   t h e   i m p e l l e r   f i t s   c l o s e l y   w i t h   t h e   i n l e t  

of  t h e   h o u s i n g   and  t h a t   pumped   med ium  i s   p r e v e n t e d   f r o m  

f l o w i n g   b a c k   t o   t h e   i n l e t .   Such   a  b a c k f l o w   c r e a t e s   e f f i c i e n c y  

l o s s e s   and   t u r b u l e n c e   a t   t h e   i n l e t .  

In  o r d e r   to   o b t a i n   t h e   r e q u e s t e d   s e a l i n g   b e t w e e n   i m p e l l e r  

and  n o n - r o t a t i n g   p a r t s ,   i t   i s   common  to   a r r a n g e   a  w e a r  

p a r t ,   f o r   i n s t a n c e   made  of  r u b b e r ,   on  t h e   n o n - r o t a t i n g  

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

In  t h i s   way  an  e f f e c t i v e   s e a l i n g   i s   o b t a i n e d   as   l o n g   a s  
t h e   w e a r   p a r t   i s   i n t a c t .   When  p u m p i n g   l i q u i d s   c o n t a i n i n g  

h e a v i l y   w e a r i n g   o b j e c t s ,   s u c h   as  s a n d   and  s l u d g e   c u t t i n g s  

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

w h i c h   m e a n s   s h o r t   s e r v i c e   i n t e r v a l s .  

The  p u r p o s e   of  t h e   i n v e n t i o n   i s   t h u s   to   r e p l a c e   t h e   w e a r  

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

e x t e n d s   t h e   s e r v i c e   i n t e r v a l s .  

T h i s   i s   o b t a i n e d   by  p r o v i d i n g   t h e   i m p e l l e r   as  w e l l   a s  

t h e   n o n - r o t a t i n g   p a r t  w i t h   s e a l   r i n g s   made  of  h a r d   m e t a l  

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

in   an  e f f e c t i v e   way  p r e v e n t s   t h e   p u m p e d  m e d i u m   f r o m   f l o w i n g  

b a c k   to   t h e   i n l e t   and  w h i c h   h a s   a  v e r y   good   w e a r   r e s i s t a n c e .  

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

a t   l e a s t   on  of  t h e   s e a l   r i n g s   i s   a t t a c h e d   by  h e l p   of  a n  

O - r i n g .   T h i s   means   t h a t   t h e   s e a l   r i n g   may  be  e a s i l y   r e p l a c e d  

and  a l s o   e l i m i n a t e s   p r o b l e m s   due   to   t h e   s e a l   r i n g   n o t  

b e i n g   s u f f i c i e n t l y   p l a i n .   The  l a t t e r   may  e a s i l y   be  t h e  



c a s e   i f   t h e   r i n g   i s   m o u n t e d   in   a n o t h e r   way,   f o r   i n s t a n c e  

as  a  s h r i n k a g e   f i t ;   as   t h e   d i a m e t e r s   in   q u e s t i o n   a r e   b i g .  

The  i n v e n t i o n   i s   d e s c r i b e d   m o r e   c l o s e l y   b e l o w   w i t h   r e f e r e n c e  

to  t h e   e n c l o s e d   d r a w i n g .  

In  t h e   d r a w i n g   1  s t a n d s   f o r   an  i m p e l l e r ,   2  a  p a r t   of   a  

pump  h o u s i n g ,  3   and  4  m e c h a n i c a l   s e a l   r i n g s ,   5  an  0 - r i n g  

and  6  a  s l o t   f o r   t h e   l a t t e r .  

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

b e t w e e n   t h e   i m p e l l e r   1  and   t h e   h o u s i n g   2  p r e v e n t i n g   m e d i u m  

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

i n l e t .  

The  m e c h a n i c a l   s e a l ,   w h i c h   h a s   an  a x i a l   s e a l i n g   s u r f a c e ,  

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

a n o t h e r   r i n g   4  a t t a c h e d   t o   t h e   h o u s i n g .   In  o r d e r   t o   m a k e  

r e p l a c e m e n t   p o s s i b l e ,   a t   l e a s t   one   of   t h e   r i n g s   3  i s   a t t a c h e d  

by  an  O - r i n g .   For   t h a t   p u r p o s e   a  s l o t   6  i s   made  in   t h e  

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

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

t h a t   i t   i s   d e e p e r   in   t h e   r a d i a l   d i r e c t i o n   a t ' s o m e   d i s t a n c e  

f r o m   t h e   o p e n i n g .  

When  m o u n t i n g   a  s e a l   r i n g   on  t h e   i m p e l l e r ,   an  0 - r i n g   i s  

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

d o w n w a r d s   o u t s i d e   t h e   O - r i n g .   T h i s   means   t h a t   t h e   0 - r i n g  

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

to  t h e   f a c t   t h a t   t h e   s l o t   i s   more   s h a l l o w   a t   t h e   o p e n i n g ,  

t h e   l o c k i n g   b e c o m e s   v e r y   e f f e c t i v e   as  t h e   0 - r i n g   m u s t  

be  d e f o r m e d   e v e n   more   to   be  a b l e   t o   s l i p   o u t   of  t h e   s l o t .  

T h i s   m e a n s   t h a t   t h e   l o c k i n g   b e c o m e s   s t r o n g e r   t h e   h i g h e r  

p r e s s u r e   t h e   s e a l   i s   e x p o s e d   t o .   Even   t h e   o t h e r   s e a l   r i n g  
4  may  be  m o u n t e d   in   t h e   same  w a y .  

The  a d v a n t a g e s   in   t h e   i n v e n t i o n   a r e   s e v e r a l .   A  s e a l i n g  

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

t h e   O - r i n g   a t t a c h m e n t   m e a n s   t h a t   t h e   r i n g s   a r e   e a s y   t o  



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

p l a i n   a r e   e l i m i n a t e d .  

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

a  r a d i a l   d i r e c t i o n .   T h i s   m e a n s   t h a t   t h e   d e m a n d s   f o r   t o l e r a n c e s  

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

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

T h i s   q u a l i t y   i s   e s p e c i a l l y   i m p o r t a n t   i f   t h e   pump  c o n t a i n s  

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

on  t h e   same  s h a f t .  



1.  A  d e v i c e   f o r   o b t a i n i n g   a  s e a l i n g   b e t w e e n   a  r o t a t i n g  

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

in   t h a t   i t   c o m p r i s e s   two  s e a l   r i n g s   (3)  and  (4)  r e s p ,  

one   of  t h e m   a t t a c h e d   to   t h e   i m p e l l e r   ( 1 ) ,   t h e   o t h e r   t o  

t h a   h o u s i n g   ( 2 ) ,   a t   l e a s t   one   of  r i n g s   b e i n g   a t t a c h e d  

by  h e l p   of  an  O - r i n g .  

2.  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  z e d  

in   t h a t   t h e   0 - r i n g   (5)  i s   a r r a n g e d   i n   a  s l o t   (6)  t h e   o p e n i n g  

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

3.  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  z e d  

i n n   t h a t   t h e   s e a l i n g   s u r f a c e   b e t w e e n   t h e   two  r i n g s   h a s  

a  r a d i a l   d i r e c t i o n .  
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