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©  Pipette. 
The  subject  of the  present  invention  is  a  pipette  compris- 

ing  a  cylindrical  handle  portion  (1),  a frame  portion  (2)  con- 
nected  to  same,  in  whose  cylinder  space  a  piston  (3)  is  fitted 
for  sucking  liquid  into,  and  removing  liquid  from,  a  tip  (4) 
connected  to  the  lower  end  of the  frame  portion  (2)  and  func- 
tioning  as  a  liquid  container.  The  piston  (3)  is  provided  with 
two  piston  rods  (8  and  9)  fitted  inside  each  other,  each  of them 
being  at the  upper  end  provided  with  a  knob  (16  and  17).  Out 
of  the  said  piston  rods  (8  and  9),  the  stroke  of  the  inner, 
secondary  piston  rod  (9)  is  longer  than  the  stroke  of  the  sec- 
ond  piston  rod  (8),  surrounding  the  first  one.  Moreover,  the 
piston  rods  are  prevented  from  rotating  in  relation  to  the 
handle  portion  (1).  According  to  the  invention,  around  the 
piston  rod  (9),  a  sleeve-shaped  adjustment  device  (12)  has 
been  fitted  by  means  of  a  threaded  joint  for  the  purpose  of 
calibration  of  the  pipette,  while  the  adjustment  device  is 
placed  in  the  chamber  space  of  the  upper  end  of  the  handle 
portion  (1)  and  is  supported  by  means  of  shoulders  against 
the  support  portion  (13)  of the  handle  portion  (1).  The  turning 
of the  adjustment  device  (12)  in  relation to the  piston  rod  (8)  so 
as  to  adjust  or  calibrate  the  pipette  has  been  arranged  as 
taking  place  from  outside  the  pipette  by  using  the  adjustment 
and  calibration  unit. 



The  s u 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   i s   a  

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

p o r t i o n   c o n n e c t e d   to   s a m e ,   in   whose   c y l i n d e r   s p a c e   a  

p i s t o n  i s   f i t t e d   f o r   s u c k i n g   l i q u i d   i n t o ,   and   r e m o v i n g  

l i q u i d   f r o m ,   a  t i p   c o n n e c t e d   to  t h e   l o w e r   end   of   t h e  

f r a m e   p o r t i o n   and  f u n c t i o n i n g   as  a  l i q u i d   c o n t a i n e r ,   a n d  

t h a t   t h e   p i s t o n   i s   p r o v i d e d   w i t h   two  p i s t o n   r o d s   f i t t e d  

i n s i d e   e a c h   o t h e r ,   e a c h   of   t hem  b e i n g   a t   t h e   u p p e r   e n d  

p r o v i d e d   w i t h   a  k n o b ,   and  t h a t   ou t   of  t h e   s a i d   p i s t o n  

r o d s ,   t h e   s t r o k e   of   t h e   i n n e r ,   s e c o n d a r y   p i s t o n   rod   i s  

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

i n g   t h e   f i r s t   o n e ,   and  t h a t   t h e   p i s t o n   r o d s   a r e   p r e v e n t e d  

f r o m   r o t a t i n g   in   r e l a t i o n   to   t h e   h a n d l e   p o r t i o n .  

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

a  l i q u i d   d o s a g e   p i p e t t e ,   more  s p e c i f i c a l l y   w i t h   i t s   a d j u s t -  

ment   f o r   d i f f e r e n t   v o l u m e s   and  w i t h   i t s   c a l i b r a t i o n .  

In   t h e   p i p e t t e   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

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

t h e   c a l i b r a t i o n - c a n   be  p e r f o r m e d  b y   u s i n g   t h e   same  a d j u s t -  

ment   and   c a l i b r a t i o n   u n i t .   I t   i s   p a r t i c u l a r l y   c h a r a c -  

t e r i s t i c   o f   t h e   i n v e n t i o n   t h a t   t h e   c a l i b r a t i o n   of  t h e  

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

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

s u c h   a  u n i t   .as  t r a n s f e r s   t h e   m o v e m e n t   to   t h e   p i p e t t e  

p i s t o n   or   as  i s   a  p a r t   of  t h e   p i s t o n .  

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

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

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

ment   d e v i c e   has   b e e n   f i t t e d   by  means   of  a  t h r e a d e d   j o i n t  

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

j u s t m e n t   d e v i c e   i s   p l a c e d   in   t h e   c h a m b e r   s p a c e   of   t h e  

u p p e r   end   of   t h e   h a n d l e   p o r t i o n   and  i s   s u p p o r t e d   by  m e a n s  

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

p o r t i o n   and  t h a t   t h e   t u r n i n g   of   t h e   a d j u s t e m e n t   d e v i c e   i n  

r e l a t i o n   to   t h e   p i s t o n   r o d   so  as  to   a d j u s t   or   c a l i b r a t e  



t h e   p i p e t t e   has   b e e n  a r r a n g e d   as  t a k i n g  p l a c e   f rom  o u t -  

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

u n i t . .   ; 

By  a p p l y i n g   t h e   i n v e n t i o n   d e s c r i b e d   h e r e i n   t o  

p i p e t t e s   of   d i f f e r e n t   t y p e s ,   e . g .   to   a d j u s t a b l e   o r  

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

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

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

i s   f i x e d   i n   t h e   h a n d l e   p o r t i o n  o f  t h e   p i p e t t e   or  t h e  

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

c a s e ,   e v e r y   t i m e   t h a t   i t   i s   d e s i r e d   to   c a l i b r a t e   t h e  

p i p e t t e ,   t h e   p i p e t t e   m u s t   be  o p e n e d .  

The  i n v e n t i o n   comes   ou t   more   c l o s e l y   f r o m   t h e  

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

shows  an  e x e m p l i f y i n g   e m b o d i m e n t   o f  a   p i p e t t e   in   a c c o r d -  

a n c e   w i t h   t h e   i n v e n t i o n   as  a  s i d e   v i e w  i n   s e c t i o n .  

In  t h e   p i p e t t e   shown  in   F i g u r e   1,  a  f r a m e  

p o r t i o n   2  i s   c o n n e c t e d  t o   a  p r e f e r a b l y   c y l i n d r i c a l l y  

s h a p e d   h a n d l e   p o r t i o n   1,  i n s i d e  w h i c h   f r a m e   p o r t i o n   2 

a  p i s t o n   p o r t i o n   3  moves   and  to   w h i c h   i t   i s   p o s s i b l e   t o  

c o n n e c t   a  p i p e t t e _ t i p   4  f u n c t i o n i n g   as  a  l i q u i d   c o n t a i n e r .  

The  s e a l i n g   b e t w e e n   t h e   f r a m e   p o r t i o n   2  and   t h e   p i s t o n   3  

t a k e s   p l a c e   by  m e a n s   o f   an  0 - r i n g   5,   a g a i n s t  w h i c h   a  

s p i r a l   s p r i n g   7  p r e s s e s   b y  m e a n s   of   a n  0 - r i n g   s u p p o r t   6 .  

A  s e c o n d a r y   p i s t o n   r o d   9  r u n s  i n s i d e   t h e   p i s t o n   r o d   8 ,  

s a i d   s e c o n d a r y   p i s t o n   r o d   9  b e i n g   c o n n e c t e d   to   t h e  

a d j u s t m e n t   u n i t   10  b y  m e a n s   of  a  t h r e a d e d   j o i n t .   A 

f l a n g e   11,   c o n s t i t u t i n g   a  s u p p o r t   f o r   t h e   s p i r a l   s p r i n g  

7,  p r e s s e s   t h e   p i s t o n  3   a g a i n s t   t h e   a d j u s t m e n t   u n i t   1 0 .  

The  p i s t o n   r o d   8  i s   by  m e a n s  o f   a  t h r e a d e d   j o i n t   c o n n e c t e d  

w i t h   t h e   a d j u s t m e n t   d e v i c e  1 2 ,   w h i c h   i s   by  m e a n s   of   s h o u l -  

d e r s   s u p p o r t e d   a g a i n s t   a  s u p p o r t   and  s c a l e   p o r t i o n   1 3  

c o n n e c t e d   to   t h e   h a n d l e   p o r t i o n  1 .  

I n s i d e   t h e   h a n d l e  p o r t i o n   1  t h e r e   a r e   g u i d e s  

14,   w h i c h   g l i d e   i n   t h e   s h a f t   8  i n   g u i d e   g r o o v e s   1 5  

p a r a l l e l   to   t h e   l o n g i t u d i n a l   a x i s .  



When  p i p e t t i n g   i s   p e r f o r m e d   by  m e a n s   of  t h e  

p i p e t t e   shown  i n   F i g .   1,  t h e   knob  16  in   t h e   u p p e r   p a r t  

of  t h e   p i s t o n   r o d , 8   i s   p r e s s e d ,   w h i c h   knob   t r a n s f e r s   t h e  

m o v e m e n t   v i a   t h e   p i s t o n   r o d   8  and  t h e   a d j u s t m e n t ;   u n i t   1 0  

l o c a t e d   t h e r e i n   to   t h e   p i s t o n   3  by  t h e   i n t e r m e d a i a t e   o f  

t he   f l a n g e   11.  D u r i n g   t h e   s t e p  o f   f i l l i n g   of   t h e   p i p e t t e  

t i p  4 ,  t h e   knob   16  i s   p r e s s e d   t h e   d i s t a n c e   a  to   i t s  

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

in   t h e   l i q u i d ,   t h e   p i s t o n   3  i s   a l l o w e d   to   r i s e   t h e   d i s t a n c e  

a  t o   i t s   u p p e r   p o s i t i o n .   When  t he   p i p e t t e   t i p  4   i s  

e m p t i e d ,   t h e   k n o b   17  of   t h e   s e c o n d a r y   p i s t o n   r o d   9  i s  

d e p r e s s e d ,   w h e r e b y   t h e   s e c o n d a r y   p i s t o n   r o d   9  g o e s   d o w n  

a  t o t a l   of  t h e   d i s t a n c e s   a  and  b.  Here  t h e   t o t a l   m o v e -  

ment   ( a + b )   i s   t r a n s f e r r e d   by  means   of  t h e   a d j u s t m e n t   u n i t  

10  to   t h e   p i s t o n   by  t h e   i n t e r m e d i a t e   of   t h e   f l a n g e   1 1 ,  

w h e r e b y   t h e   e m p t y i n g   m o v e m e n t   of  t h e   p i s t o n   3  i s   l o n g e r  

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

e m p t y i n g   of  t h e   p i p e t t e   t i p   4  ou t   of   t h e   l i q u i d   to   b e  

p i p e t t e d .  

B e l o w ,   some  of   t h e   c h a r a c t e r i s t i c s   and  a d v a n -  

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

The  p i p e t t e   may  be  c a l i b r a t e d   to   a  c e r t a i n  

v o l u m e   a t   t h e   m a n u f a c t u r i n g   s t a g e   by  means   of   an  a d j u s t -  

ment   d e v i c e ' 1 2 t o   be  o p e r a t e d   f rom  t h e   o u t s i d e   of  t h e  

p i p e t t e   and  c o n n e c t e d   to   t h e   m o b i l e   p i s t o n   r o d   8.  M o r e -  

o v e r ,   t h e   d i s t a n c e   p a s s e d   by  t h e   s e c o n d a r y   p i s t o n   r o d   9 

i n s i d e   t h e   p i s t o n   r o d   8  can   be  a d j u s t e d   by  means   of   t h e  

a d j u s t m e n t   u n i t   1 0 .  

. 'When  a d j u s t m e n t   i s   p e r f o r m e d   by  means   of   t h e  

a d j u s t m e n t   dev i ce  12   by  t u r n i n g   i t   e i t h e r   c l o c k w i s e   o r  

a n t i c l o c k w i s e ,   t u r n i n g   of   t h e   p i s t o n   rod   8  a l o n g   w i t h  

the   u n i t   i s   p r e v e n t e d . b y   means   of  t h e   g u i d e s   14  a n d  

g u i d e   g r o o v e s   15.  T h e s e   means   a l s o   p r e v e n t   r o t a t i o n   o f  

t he   p i s t o n   rod  8  d u r i n g   p i p e t t i n g .  

The  a d j u s t m e n t   device=12  and  t he   s c a l e   p o r t i o n  

13  can   be  p r o v i d e d  w i t h   s c a l e s   in   o r d e r   to   f a c i l i a t e   t h e  

c a l i b r a t i o n   a n d / o r   to   i n d i c a t e   a  c e r t a i n   v o l u m e .   S u c h  



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

as  to   i n d i c a t e   a  c e r t a i n   v o l u m e   a n d / o r   a  c e r t a i n   mass   f o r  

l i q u i d s   of  d i f f e r e n t   s p e c i f i c   g r a v i t i e s .   The  s c a l e s   c o n -  

c e r n e d   may  a l s o   be  u s e d   so  t h a t   by  t h e i r   means   a  d e s i r e d  

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

v o l u m e   r a n g e .  
The  i n v e n t i o n ' d e s c r i b e d   h e r e   i s   a l s o   s u i t a b l e  

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

l i q u i d   i s   t a k e n   i n t o   t h e   p i p e t t e   t i p   t h a n   i s   r e m o v e d   f r o m  

i t   ( M e d i c a l   L a b o r a t o r y   T e c h n o l o g y ,   31,   2 1 3 ,   1 9 7 4 ) .   T h e n  

t h e   f i l l i n g   of   t h e   p i p e t t e   t i p  4   t a k e s   p l a c e   so  t h a t   t h e  

s e c o n d a r y   k n o b   17  i s   d e p r e s s e d   f i r s t   i n t o   i t s   l o w e r   p o s i -  

t i o n ,   w h e r e b y   t h e   p i s t o n   3  g o e s   down  t h e   t o t a l   d i s t a n c e  

of  a  and  b,  and  t h e n   l i q u i d   i s   s u c k e d   i n t o   t h e   t i p   4  b y  

a l l o w i n g   t h e   p i s t o n   3  t o   p a s s   to   i t s   u p p e r   p o s i t i o n   t h e  

d i s t a n c e   a+b .   At  t h e   s t a g e   o f   e m p t y i n g   of   t h e   p i p e t t e  

t i p   4  t h e   k n o b   16  i s   d e p r e s s e d   i n t o   i t s   l o w e r   p o s i t i o n ,  

w h e r e b y   t h e   p i s t o n   3  g o e s   down  t h e   d i s t a n c e   a.  The  v o l u m e  

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

i s   r e m o v e d   f r o m  t h e   p i p e t t e   t i p   4.  In  many  c a s e s   t h e  

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

r e p r o d u c i b i l i t y   of  p i p e t t i n g .  



1.  A  p i p e t t e   c o m p r i s i n g   a  c y l i n d r i c a l   h a n d l e  

p o r t i o n   ( 1 ) ,   a  f r a m e   p o r t i o n   (2)  c o n n e c t e d   to   s a m e ,   i n  

whose   c y l i n d e r   s p a c e  a   p i s t o n   (3)  i s   f i t t e d   f o r   s u c k i n g  

l i q u i d   i n t o ,   and  r e m o v i n g   l i q u i d   f r o m ,   a  t i p   (4)  c o n n e c t e d  

to   t h e  l o w e r   end  of   t he   f r a m e   p o r t i o n   (2)   and  f u n c t i o n -  

i n g   as  a  l i q u i d   c o n t a i n e r ,   and  t h a t   t h e   p i s t o n   (3)  i s  

p r o v i d e d   w i t h   two  p i s t o n   r o d s   (8  and  9)  f i t t e d   i n s i d e  

e a c h   o t h e r ,   e a c h   of   them  b e i n g   at   t h e   u p p e r   end   p r o v i d e d  

w i t h   a  knob   (16  and  1 7 ) ,   and  t h a t   ou t   of  t h e   s a i d   p i s t o n  

r o d s   (8  and  9 ) ,   t h e   s t r o k e   of  t h e   i n n e r ,   s e c o n d a r y   p i s t o n  

r o d   (9)  i s   l o n g e r   t h a n   t h e   s t r o k e   of   t h e   s e c o n d   p i s t o n  

r o d   ( 8 ) ,   s u r r o u n d i n g   t h e   f i r s t   o n e ,   and  t h a t   t h e   p i s t o n  

r o d s   a r e   p r e v e n t e d   f rom  r o t a t i n g   i n - r e l a t i o n   to   t h e  

h a n d l e   p o r t i o n   ( 1 ) ,   c  h  a  r  a  c  t   e  r  i  z   e  d  in   t h a t  

a r o u n d   t h e   p i s t o n   r o d   (8)  s u r r o u n d i n g   t h e   s e c o n d a r y  

p i s t o n   r o d   ( 9 ) ,   a  s l e e v e - s h a p e d   a d j u s t m e n t   d e v i c e   ( 1 2 )  

has   b e e n   f i t t e d   by  means   of  a  t h r e a d e d   j o i n t   f o r   t h e  

p u r p o s e   of  c a l i b r a t i o n   of  t h e   p i p e t t e ,   w h i l e   t h e   a d j u s t -  

men t   d e v i c e   i s   p l a c e d   in   t h e   c h a m b e r   s p a c e   of   t he   u p p e r  

end  of   t h e   h a n d l e   p o r t i o n   (1)  and  i s   s u p p o r t e d   by  m e a n s  

of  s h o u l d e r s   a g a i n s t   t h e   s u p p o r t   p o r t i o n   ( 1 3 )   of   t h e   h a n d l e  

p o r t i o n   (1)  and  t h a t   t h e   t u r n i n g   of  t h e   a d j u s t m e n t   d e v i c e  

(12)   i n   r e l a t i o n   to   t h e   p i s t o n   r o d   (8)  so  as  to   a d j u s t  

or  c a l i b r a t e   t h e   p i p e t t e   has   b e e n   a r r a n g e d   as  t a k i n g  

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

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