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©  Sealing  device  for  a  high  pressure  pump. 

A  sealing  device  in  a  piston  pump  working  at  high 
pressure,  e.g.  for  use  in  so-called  High  Performance  Liquid 
Chromatography  (HPLC),  the  pump  comprising  a  piston  (1) 
which  carries  out  a  reciprocating  motion  through  a  cylindric- 
al  sealing  (6)  in  the  displacement  chamber  (2)  of  the  pump 
whereby  the  piston  (1)  at  the  side  of  the  sealing  (6)  opposite 
to  the  displacement  chamber  (2)  is  surrounded  by  a  sealed 
annular  slot  (9)  which  could  be  washed  by  a  washing 
medium  so  as  to  remove  residual  products  of  the  pump 
medium  passing  the  sealing  from  the  piston. 



The  p r e s e n t   i n v e n t i o n   r e f e r s   to   a  s e a l i n g   d e v i c e   in   a  

p i s t o n   pump  w o r k i n g   a t   h i g h   p r e s s u r e ,   e . g .   f o r   u s e   i n  

s o - c a l l e d   H igh   P e r f o r m a n c e   L i q u i d   C h r o m a t o g r a p h y   ( H P L C ) ,  

t h e   pump  c o m p r i s i n g   a  p i s t o n   w h i c h   c a r r i e s   o u t   a  r e c i p r o c -  

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

m e n t   c h a m b e r   of   t h e   p u m p .  

In  s o - c a l l e d   HPLC  (High  P e r f o r m a n c e   L i q u i d   C h r o m a t o g r a p h y ) ,  

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

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

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

r e c i p r o c a t i n g   p i s t o n   pump.  The  p i s t o n ,   u s u a l l y   a  s a p p h i r e  

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

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

by  m e a n s   of   a  c y l i n d r i c a l   s e a l i n g . ' T h e   l u b r i c a t i o n   n e c e s s a r y  

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

t h e   s o l v e n t .   T h i s   w o u l d   h o w e v e r   r e q u i r e   t h a t   t h e   s o l v e n t   i s  

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

any  r e s i d u a l   p r o d u c t s   w h i c h   may  damage   t h e   s e a l i n g .  

In  b i o c h e m i c a l   a p p l i c a t i o n s   w h i c h   a r e   b e c o m i n g   more   a n d  

more   common  w i t h i n   t h e   HPLC  t e c h n i q u e   l i q u i d s   a r e   h o w e v e r  

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

w h i c h   c o u l d   g i v e   r i s e   to  d a m a g i n g   of   t h e   pump.   The  a b o v e  

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

s u f f i c i e n t l y  i n   t h e s e   a p p l i c a t i o n s .  

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   to   p r o v i d e   a  s e a l i n g  

d e v i c e   in   an  HPLC  pump  w h i c h   makes   t h e   pump  s u i t a b l e  f o r  

use   a l s o   w i t h   l i q u i d s   as  d e f i n e d   a b o v e .   The-  c h a r a c t e r i s t i c s  

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

t h e   s p e c i f i c a t i o n .  



The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l ,   r e f e r e n c e  

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

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

a c c o r d i n g   t o - t h e   i n v e n t i o n .  

In  t h e   d r a w i n g   r e f e r e n c e   1  d e n o t e s   a  r e c i p r o c a t i n g   p u m p  

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

d r a w i n g .   The  p i s t o n   i s   m o v i n g   in   a  d i s p l a c e m e n t   c h a m b e r   2 

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

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

by  means   of   c o n v e n t i o n a l l y   d e s i g n e d   v a l v e   u n i t s ,   i n l e t  

v a l v e   u n i t s   3  and  o u t l e t   v a l v e   u n i t s   4.  The  v a l v e   u n i t s  

and  t h e   d i s p l a c e m e n t   c h a m b e r   a r e   c o v e r e d   by  a  pump  h o u s i n g  

5.  The  p i s t o n   s e a l s   t o w a r d s   t h e   d i s p l a c e m e n t   c h a m b e r   b y  

means   of   a  c y l i n d r i c a l   s e a l i n g   6  u s u a l l y   made  of   a  p o l y m e r  

m a t e r i a l   and   i s   f u r t h e r m o r e   s u r r o u n d e d   by  a  p i s t o n   s k i r t   8 .  

The  l u b r i c a t i o n   n e c e s s a r y   b e t w e e n   t h e   p i s t o n   1  and  t h e  

s e a l i n g   6  i s   u s u a l l y   a c h i e v e d   by  means   of   t h e   pump  m e d i u m  

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

T h i s   a l s o   m e a n s   t h a t   p a r t s   of  t h e   pump  med ium  w i l l   r e a c h  

t h e   p i s t o n   s k i r t   8.  In  o r d e r   to  a v o i d   d a m a g e s   on  t h e   p a r t s  

of  t h e   pump  w h i c h   a r e   e x t e r i o r   to   t h e   s e a l i n g ,   i t   i s  

n e c e s s a r y   t h a t   t h e   pump  medium  i s   s u c h   t h a t   i t   e v a p o r a t e s  

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

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

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   pump  p i s t o n   i s   t h e r e f o r e  

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

s e a l i n g   7.  T h r o u g h   t h e   s l o t   a  s u i t a b l e   w a s h i n g   med ium  w o u l d  

t h e n   be  s u p p l i e d   v i a   a  w a s h i n g   c h a n n e l   10,   e i t h e r   c o n t i n u o u s -  

ly  or  i n t e r m i t t e n t l y ,   w h e r e b y   t h e   pump  c o u l d   a l s o   be  u s e d  

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

p r o d u c t s .  

The  a n n u l a r   s l o t   as  w e l l   as  t h e   s u p p l y i n g   c h a n n e l   f o r   w a s h i n g  

medium  c o u l d   be  d e s i g n e d   in  d i f f e r e n t   w a y s ,   e . g .   a  b e l l o w s  

r i g i d l y   a t t a c h e d   to   t h e   p i s t o n   c o u l d   be  u s e d   as  a  s e a l i n g .  

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

a c h i e v e d   a r o u n d   t h e   p i s t o n   o u t s i d e   t h e   s e a l i n g   6  so  t h a t  



r e s i d u a l   s o l v e n t   c o u l d   be  w a s h e d   away .   I f   t h e   s e a l i n g   7 

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

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



1.  A  s e a l i n g   d e v i c e   in  a  p i s t o n   pump  w o r k i n g   a t   h i g h  

p r e s s u r e ,   e . g .   f o r   u se   in   s o - c a l l e d   High  P e r f o r m a n c e  

L i q u i d   C h r o m a t o g r a p h y   (HPLC),   t h e   pump  c o m p r i s i n g   a  

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

a  c y l i n d r i c a l   s e a l i n g   in  t h e   d i s p l a c e m e n t   c h a m b e r   of  t h e  

pump,  c h a r a c t e r i z e d   in  t h a t   t h e   p i s t o n   a t   t h e   s i d e   o f  

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

s u r r o u n d e d   by  a  s e a l e d   a n n u l a r   s l o t   w h i c h   c o u l d   be  w a s h e d  

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

t he   pump  m e d i u m   p a s s i n g   t h e   s e a l i n g   f rom  t h e   p i s t o n .  

2.  S e a l i n g   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  

t h a t   t h e   pump  m e d i u m   i s   u s e d   as  a  l u b r i c a t i o n   m e a n s   f o r  

t he   p i s t o n   a t   t h e   s e a l i n g .  

3.  S e a l i n g   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  

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

4.  S e a l i n g   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  

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

to  t h e   p i s t o n .  

5.  S e a l i n g   d e v i c e   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   i n  

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

pumping   t h e   w a s h i n g   l i q u i d .  
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