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@  Line  pipette. 
(5?)  A  line  pipette  in  which  the  diameter  of  its  suction 
cylinder  is  longer  in  the  direction  transversal  to  the  line  than 
longitudinal  to  the  line.  In  this  way  it  has  been  possible  to 
make  their  cross  section  area  larger,  yet  without  increasing 
their  spacing. 
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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  m u l t i - c h a n n e l   p i p e t t e   wi th   a t  

l e a s t   two  l i q u i d   c y l i n d e r s   p l a c e d   in  a  l i n e .   The  p i p e t t e   is  u s e d  

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

e r s ,   fo r   i n s t a n c e   onto   a  m i c r o t i t r a t i o n   s l i d e .  

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

s l i d e s   c o n t a i n i n g   8  x  12  d e p r e s s i o n s   are   commonly  u s e d .   I t   is  f r e -  

q u e n t l y   r e q u i r e d   t h a t   in  n u m e r o u s   d e p r e s s i o n s   of  the   s l i d e   is  d e -  

p o s i t e d ,   or  t h e r e f r o m   r e m o v e d ,   the  same  amount   of  l i q u i d .   With  a  

view  to  making   t h i s   work  s p e e d i e r ,   m u l t i - c h a n n e l   p i p e t t e s   have  b e e n  

d e v i s e d   by  wh ich ,   for   i n s t a n c e ,   s i m u l t a n e o u s   d i s p e n s i n g   i n t o   e i g h t  

d e p r e s s i o n s   is  f e a s i b l e .  

C e r t a i n   l i n e   s e r i a l   p i p e t t e s   a re   known  in  p r i o r   a r t ,   e . g .   t h r o u g h  

the  P a t e n t s   FI  52025  ( e q u i v a l e n t   to  US  4 , 2 1 5 , 0 9 2 ) ,   FI  60137  ( e q u i v -  

a l e n t   to  GB  2 , 0 4 5 , 6 4 1 ) ,   FI  57704  ( e q u i v a l e n t   to  DE  30  08  347)  a n d  

FI  58875  ( e q u i v a l e n t   to  US  4 , 3 3 5 , 6 2 1 ) ,   and  t h r o u g h   the  p u b l i c l y  

a v a i l a b l e   p a t e n t   a p p l i c a t i o n   FI  844906  ( e q u i v a l e n t   to  WD  8 4 / 0 4 0 5 6 ) .  

Through  t h e s e   r e f e r e n c e s   a re   a l s o   known  s o - c a l l e d   m u l t i - s t e p   p i -  

p e t t e s   which  e n a b l e ,   wi th   one  f i l l i n g ,   s e v e r a l   l i q u i d   q u a n t i t i e s   o f  

equal   amount  to  be  d i s p e n s e d .  

M u l t i - s t e p   p i p e t t e s ,   in  p a r t i c u l a r ,   have  h e r e t o f o r e   been  h a m p e r e d  

by  the  d rawback   t h a t   when  e n d e a v o u r s   are  made  to  i n c r e a s e   t h e  

l i q u i d   q u a n t i t y   t h a t   can  be  t a k e n   up  in  the   c y l i n d e r   at  a  t i m e ,   t h e  

t r a v e l   of  the  p l u n g e r s   becomes   o b j e c t i o n a b l y   l o n g .  

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

s e r i a l   p i p e t t e   in  which  the  s t r o k e   l e n g t h   of  the   p l u n g e r s   can  b e  

s h o r t e n e d .  

It  is  e s s e n t i a l   in  the  p i p e t t e   of  the  i n v e n t i o n   t h a t   the   d i a m e t e r  



of  the  c y l i n d e r s   is  g r e a t e r   in  t he   d i r e c t i o n   t r a n s v e r s a l   to  t h e  

l i n e   than   in  the   l o n g i t u d i n a l   d i r e c t i o n .   The  c r o s s   s e c t i o n   a r e a   o f  

the   c y l i n d e r s   c o u l d   in  t h i s   way  be  made  l a r g e r ,   ye t   w i t h o u t   i n -  

c r e a s i n g   t h e i r   s p a c i n g .  

The  i n v e n t i o n   is  f u r t h e r m o r e   i l l u s t r a t e d   wi th   the   aid  of  the   d r a w -  

ings   a t t a c h e d .   F ig .   1  p r e s e n t s   a  p e r s p e c t i v e   v iew,   p a r t l y   o p e n e d ,  
of  a  p i p e t t e   a c c o r d i n g   to  the  i n v e n t i o n ,   F i g s   2a,  b,  c  and  d  p r e -  
s e n t   c r o s s   s e c t i o n   s h a p e s   of  the  c y l i n d e r s ,   F ig .   3  p r e s e n t s   a  p a r -  
t i a l   s e c t i o n   p a r a l l e l l i n g   the  l i n e ,   and  F ig .   4  p r e s e n t s   an  a l t e r n a -  

t i v e   to  the   e m b o d i m e n t   of  Fig.   3 .  

The  main  p a r t s   of  the   p i p e t t e   d e p i c t e d   in  F ig .   1  a re   a  h a n d l e   1,  a  
body  2  and  t i p   r e s e r v o i r s   3 .  

The  body  h o l d s   e i g h t   c y l i n d e r s   4  d i s p o s e d   in  a  l i n e ,   on  the   l o w e r  
end  of  which  the   t i p   r e s e r v o i r s   a re   a t t a c h e d .   The  whole   s e t   o f  
c y l i n d e r s   has  been  m a n u f a c t u r e d   as  one  p a r t   and  a f f i x e d   to  t h e  
body .   In  each  c y l i n d e r   is  p r o v i d e d   a  p l u n g e r   5.  The  p l u n g e r   rods   6 
are   s u s p e n d e d   from  a  common  s u p p o r t   7 .  

The  most  e s s e n t i a l   f e a t u r e   of  the   c y l i n d e r s   5  is  t h a t   t h e i r   d i a m e -  
ter   is  l o n g e r   in  the   d i r e c t i o n   t r a n s v e r s a l   to  the  l i n e   than   in  t h e  
l o n g i t u d i n a l   d i r e c t i o n .   It  has  been  p o s s i b l e   in  t h i s   way  to  i n -  
c r e a s e   the  c r o s s   s e c t i o n   a rea   of  the   c y l i n d e r s   w i t h o u t   i n c r e a s i n g  
t h e i r   s p a c i n g .  

F i g s   2a,  b ,  d   a n d  d   p r e s e n t   a  few  s h a p e s   of  the   c y l i n d e r   c r o s s  
s e c t i o n   t h a t   can  be  c o n t e m p l a t e d .  

For  s e a l i n g   the   p l u n g e r s   5  a g a i n s t   the   c y l i n d e r s   4,  t h e r e   is  an  
O - r i n g   p a c k i n g  9   i n  a   g roove   in  the  o u t e r   s u r f a c e   of  each  p l u n g e r  
(F ig .   3) .   H e r e b y ,   the   p a r t i t i o n   10  b e t w e e n   c y l i n d e r s   cou ld   be  made 
t h i n n e r   than   in  the  c o n v e n t i o n a l l y   a p p l i e d   d e s i g n ,   in  which  t h e  
0 - r i n g   l i e s   i n  a   g r o o v e   in  the  i n n e r   s u r f a c e   of  the   s u c t i o n   c y l i n -  
der .   In  t h i s   way,  the   d i a m e t e r   of  the  c y l i n d e r s   c o u l d   a l s o   b e  
i n c r e a s e d   in  the   l o n g i t u d i n a l   d i r e c t i o n   of  the   l i n e .  



The  c o n v e n t i o n a l   p l u n g e r   s e a l i n g   d e s i g n   may  e q u a l l y   be  a p p l i e d   i n  

the  p i p e t t e   of  the   i n v e n t i o n .   In  the   d e s i g n   d e p i c t e d   in  F ig .   4,  t h e  

p l u n g e r s   have  been  s e a l e d   a g a i n s t   the   s u c t i o n   c y l i n d e r s   in  t h a t   a n  

0 - r i n g   is  p l a c e d   in  a  g r o o v e   in  t he   c y l i n d e r   w a l l .   Here  t o o ,   h o w -  

e v e r ,   the  d i a m e t e r   of  t he   p l u n g e r s   is  l a r g e r   a c r o s s   the   l i n e   t h a n  

l o n g i t u d i n a l   to  the  l i n e .  

The  i n v e n t i o n   is  a p p l i c a b l e   in  c o n s t a n t   or  r e g u l a t e d   c a p a c i t y ,   o n e -  

or  m u l t i p l e   s t e p   l i n e   s e r i a l   p i p e t t e s .   D e s i g n s   of  p r i o r   a r t   f o r  

moving  the  p l u n g e r s   and  for   c o n t r o l l i n g   t h e i r   s t r o k e   l e n g t h   a r e  

a p p l i c a b l e ,   as  they   a r e ,   in  p i p e t t e s   a c c o r d i n g   to  the  i n v e n t i o n .  

The  embodiment   of  F ig .   1  is  a  r e g u l a t e d   c a p a c i t y   m u l t i p l e   s t e p  

p i p e t t e ,   the  o p e r a t i n g   m e c h a n i s m   in  i t s   h a n d l e   b e i n g   known  i n  

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

844906.   The  h a n d l e   p a r t   1  is  d e t a c h a b l e   from  the  body.  I t   h o u s e s   a  

t o o t h   rack  wi th   t o o t h i n g   on  two  s i d e s ,   to  which  the  s tem  14  of  t h e  

s u p p o r t   is  a t t a c h e d .   The  p l u n g e r s   a re   moved  u p w a r d s   by  d e p r e s s i n g  

the  f i l l i n g   l a t c h   15.  The  f i l l i n g   l a t c h   is  a t t a c h e d   to  a n o t h e r  

t o o t h   r a c k ,   of  which  the  movement   is  t r a n s m i t t e d   to  one  t o o t h i n g   on  

the   s u p p o r t ' s   s tem,   by  a  p i n i o n .   The  p l u n g e r s   a re   moved  d o w n w a r d s  

wi th   the  aid  of  the   d i s p e n s i n g   l a t c h   16.  The  d i s p e n s i n g   l a t c h  

p u s h e s   a  s t r i k e r   r e s t i n g   a g a i n s t   t he   o t h e r   t o o t h i n g   on  the   s t e m ,  

downwards   a long   the  s t em.   The  d i s t a n c e   over   which  the  s t r i k e r   is  i n  

engagemen t   is  r e g u l a t e d   wi th   the  a id   of  the  a d j u s t m e n t   wheel  1 7 .  

With  a  gu ide   g r o o v e   on  the   a d j u s t m e n t   wheel  is  a s s o c i a t e d   a  l i f t e r  

which  l i f t s   the  s t r i k e r   off   the  t o o t h i n g   at  the   d e s i r e d   p o i n t .  



1.  A  l i n e   p i p e t t e   c o m p r i s i n g   at  l e a s t   two  s u c t i o n   c y l i n d e r s   (2)  o f  

s i m i l a r   c r o s s   s e c t i o n   and  wi th   open  lower   end,   d i s p o s e d   in  a  

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

(5),   and  a  m e c h a n i s m   fo r   moving  the   p l u n g e r s   t h r o u g h   the   s a m e  

d i s t a n c e   s i m u l t a n e o u s l y ,   c h a r a c t e r i z e d   in  t h a t   the   d i a m e t e r   of  t h e  

s u c t i o n   c y l i n d e r   in  the   d i r e c t i o n   t r a n s v e r s a l   to  the   l i n e   is  l o n g e r  

than  t h a t   l o n g i t u d i n a l   to  the   l i n e .  

2.  P i p e t t 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   in  t h e  

o u t e r   s u r f a c e   of  each  p l u n g e r   has  been  embedded   an  O - r i n g   p a c k i n g  

( 8 ) .  
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