
©  Publication  number:  0   0 9 0 1 6 5  
A 1  

®  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  83101464.2  ©  Int.  CI.3:  B  01  L  11/00,  B  01  F  1 1 / 0 0  

@  Date  of  filing:  16.02.83 

@)  Priority:  29.03.82  IT  20441  82  @  Applicant:  KARTELL  S.P.A.,  Via  delle  Industrie,  1, 
I-20082  Noviglio  (Milano)  (IT) 

@  Bufle«n  83/40ati°n  of  application:  °5-10-83  ©  Inventor:  Meda,  Alberto,  Via  Brera  11,  1-20121  Milano  (IT) 

@  Representative:  Gervasi,  Gemma  etal,  Studio  Brevettie 
@  Designated  Contracting  States  :  AT  BE  CH  DE  FR  GB  LI  Marchi  NOTARBARTOLO  &  GERVASI  33,  Viale  Bianca 

LU  NL  SE  Maria,  1-201  22  Milano  (IT) 

@  Laboratory  agitator. 

A  laboratory  agitator  which  can  be  used  for  agitating 
liquids  contained  either  in  test  tubes  or  in  flasks. 

The  new  agitator  is  absolutely  free  from  vibration  al- 
though  much  lighter  than  known  agitators. 

It  comprises  essentially  an  eccentric  of  completely  new 
structure  and  conception,  an  interchangeable  support  for 
test  tubes  or  flasks,  and  a  plastics  piece  of  special  structure 
which  serves  to  connect  the  eccentric  to  the  support,  and  at 
the  same  time  allow  self-lubricated  rotation  of  the  eccentric. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  l a b o r a t o r y   a g i t a t o r   f o r   t e s t  

t u b e s   or  s m a l l   f l a s k s ,   w h i c h   i s   of  i m p r o v e d   o p e r a t i o n  

o v e r   known  a g i t a t o r s .  

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

e s s e n t i a l l y   t h e   f o l l o w i n g   p a r t s :  

a)  an  e l e c t r i c   m o t o r  

b)  a  p i n   i n   t h e   f o r m   of  an  e c c e n t r i c   f i x e d   on  t o   t h e  

m o t o r   s h a f t  

c)  a  b e a r i n g   m o u n t e d   on  t h e   e c c e n t r i c  

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

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

t e s t   t u b e   h o l d e r  

e)  a  r u b b e r   t e s t   t u b e   h o l d e r   f i x e d   t o   t h e   s u p p o r t   b y  

means   of  a  s c r e w .  

P a r t s   a,  b,  c,  d  a r e   e i t h e r   m o u n t e d   on  a  v e r y   h e a v y  

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

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

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

t h e   p u r p o s e   of  t h e   b a s e   or  c a s i n g   i s   t o   a b s o r b   and  damp  

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



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

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

t h e   o p e r a t o r   and  to   t h e   w o r k i n g   s u r f a c e .  

A  l a b o r a t o r y   a g i t a t o r   has   now  been   c r e a t e d ,   and  f o r m s   t h e  

s u b j e c t   m a t t e r   of  t h e   p r e s e n t   i n v e n t i o n ,   w h i c h   i s   of  n e w  

d e s i g n   and  d i f f e r e n t   f rom  known  a g i t a t o r s   in   e a c h   of  i t s  

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

u n i f o r m   l i q u i d   a g i t a t i o n   w i t h o u t   v b r a t i n g .  

In  a d d i t i o n ,   t h e   new  a g i t a t o r   has   a  s i m p l e   p a s t i c s   c a s i n g  

w h i c h   s t r o n g l y   r e d u c e s   i t s   w e i g h t   and  makes   i t   much  m o r e  

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

The  new  a g i t a t o r   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   c o m -  

p r i s e s   e s s e n t i a l l y   t h e   f o l l o w i n g   p a r t s :  

A)  an  e l e c t r i c   m o t o r  

B)  an  e c c e n t r i c   of  p a r t i c u l a r   s t r u c t u r e ,   c o m p r i s i n g   a  

v a r i a b l e   c o u n t e r w e i g h t   f i x e d   t o   t h e   b o t t o m   of  t h e  

e c c e n t r i c  

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

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

D)  a  p l a s t i c   p i e c e   of  p a r t i c u l a r   s t r u c t u r e   w h i c h   c o n -  

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

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

a c t u a t o r   f u n c t i o n   a l s o .  

The  s t r u c t u r e   of  t h e   v a r i o u s   a f o r e s a i d   p a r t s ,   or  m o r e  

p r e c i s e l y   t h e   s t r u c t u r e   of  p a r t s   (B) ,   (C) ,   (D) ,   t h e  

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



more  a p p a r e n t   w i t h   r e f e r e n c e   t o   t h e   a c c o m p a n y i n g   d r a w i n g s .  

F i g u r e   1  i a   a  p a r t i a l   s e c t i o n   t h r o u g h   t h e   t e s t   t u b e  

h o l d e r   ( p i e c e   C ) .  

F i g u r e   2  i s   a  p l a n   v i e w   of  t h e   s a i d   t e s t   t u b e   h o l d e r   o f  

F i g u r e   1 .  

F i g u r e s   3,  4,  5  a r e   o r t h o g o n a l   p r o j e c t i o n s   of  t h e   " c o n -  

n e c t o r "   ( p i e c e   D),  F i g u r e   4  b e i n g   a  s e c t i o n a l   v i e w .  

F i g u r e   6  i s   a  s e c t i o n   t h r o u g h   t h e   e c c e n t r i c   ( p i e c e   B ) ,  

w i t h   a  r e l a t i v e   p l a n   v i e w .  

F i g u r e  7   i s   a  p a r t l y   s e c t i o n a l   s i d e   of  t h e   t h r e e   p i e c e s  

a s s e m b l e d .  

E q u a l   p a r t s   a r e   i n d i c a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s  

on  t h e   d r a w i n g s .  

In  F i g u r e s   1  and  2,  t h e   r e f e r e n c e   n u m e r a l   1  i n d i c a t e s  

t h e   r u b b e r   s u p p o r t   i n t o   w h i c h   t h e   t e s t   t u b e   i s   i n s e r t e d  

u n d e r   p r e s s u r e ,   and  2  i n d i c a t e s   t h e   m e t a l   i n s e r t .  

In  F i g u r e s   3,  4,  5,  w h i c h   i l l u s t r a t e   t h e   c o n n e c t o r ,   t h e  

r e f e r e n c e   n u m e r a l  3   i n d i c a t e s   t h e  c o n n e c t o r   b o d y ,   4  t h e  

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

t h e   c o n n e c t o r   l y i n g   b e t w e e n   two  n o t c h e s   e x t e n d s   i n w a r d s ,  

5  t h e   s i d e   arm  i n t o   w h i c h   t h e   c o n n e c t o r   e x t e n d s ,   and  6 

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



can  be  i n s e r t e d ;   7  and  8  a r e   two  i n t e r n a l   c y l i n d r i c a l  

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

p a r t   wh ich   c o n n e c t s   them  t o g e t h e r   c o n s t i t u t e   t h e   h o u s i n g  

f o r   t h e   e c c e n t r i c ;   10  i s   a  m e t a l   p l a t e   e m b e d d e d   i n t o   t h e  

p l a s t i c s   p a r t .  

In  F i g u r e   6,  w h i c h   i l l u s t r a t e s   t h e   e c c e n t r i c ,   t h e   r e f e -  

r e n c e   n u m e r a l   11  i n d i c a t e s   t h e   c e n t r a l   s e g m e n t   of  t h e  

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

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

b e t w e e n   two  s e g m e n t s   12  and  13  of  c y l i n d r i c a l   c r o s s - s e c -  

t i o .  

I n s i d e   t h e   u p p e r   p a r t   of  t h e   e c c e n t r i c   t h e r e   i s   a  c a v i t y  

c o n s t i t u t e d   by  two  c y l i n d r i c a l   s e g m e n t s   14  and  15  o f  

d i f f e r e n t   c r o s s - s e c t i o n .  

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

c a v i t y   17  f o r   i n s e r t i n g   t h e   e c c e n t r i c   s h a f t ,   and  a  s i d e  

b o r e   16  by  way  of  wh ich   t h e   v a r i a b l e   c o u n t e r - w e i g h t   i s  

f i t t e d   t o   t h e   s h a f t   s c r e w e d   t h r o u g h   t h e   e c c e n t r i c .  

A  d e s c r i p t i o n   w i l l   now  be  g i v e n   of  t h e   a s s e m b l y   a n d  

o p e r a t i o n   of  t h e   new  a g i t a t o r   w i t h   r e f e r e n c e   to   F i g u r e  7 .  

The  e l e c t r i c   m o t o r ,   f i x e d   t o   a  b a s e   p o s s i b l y   p r o v i d e d  

w i t h   r u b b e r   f e e t   f o r   r e s t i n g   on  t h e   w o r k i n g   s u r f a c e ,   i s  

c o n n e c t e d   to   t h e   s h a f t   24  i n s e r t e d   i n t o   t h e   c a v i t y   17  o f  

t h e   e c c e n t r i c .  



The  c o u n t e r - w e i g h t   23  i s   f i t t e d   to   t h e   s h a f t   24  e i t h e r   b y  

s c r e w i n g   or   by  p r e s s i n g   t h r o u g h   t h e   b o r e   1 6 .  

The  p u r p o s e   of  t h i s   c o u n t e r - w e i g h t ,   w h i c h   i s   one  of   t h e  

i n v e n t i v e   a s p e c t s   of  t h e   i n v e n t i o n ,   i s   t o   e l i m i n a t e   s y s -  

tem  v i b r a t i o n   and  t h u s   o b v i a t e   one  of  t h e   ma in   d r a w b a c k s  

of  known  a g i t a t o r s   by  a  c o m p l e t e l y   new  m e t h o d .  

The  mass   of  t h e   c o u n t e r - w e i g h t   i s   c a l c u l a t e d   f o r   e a c h  

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

s y s t e m ,   i . e .   a c c o r d i n g   t o   t h e   r o t a t i n g   m a s s ,   t h e   m a x i m u m  

r o t a t i o n a l   s p e e d   and  t h e   v a l u e   of  t h e   e c c e n t r i c i t y .  

H o w e v e r ,   t h e   d e t e r m i n a t i o n   of   t h e   mass   c a p a b l e   of   t o t a l l y  

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

The  c o u n t e r - w e i g h t   i s   f i t t e d   on  t h e   o p p o s i t e   s i d e   of   t h e  

e c c e n t r i c   a x i s   t o   t h e   m o t o r   a x i s .  

The  p l a s t i c s   c o n n e c t o r   3  i s   m o u n t e d   on  t h e   m e t a l   e c c e n -  

t r i c   m o u n t e d   in   t h i s  m a n n e r   on  t h e   s h a f t   24.  The  m e t a l  

e c c e n t r i c   can  r o t a t e   in   a  s e l f - l u b r i c a t e d   m a n n e r   i n s i d e  

t h e   c o n n e c t o r ,   bu t   c a n n o t   w i t h d r a w   f r o m   i t   as  i t   i s   r e -  

t a i n e d   by  t h e   p l a t e   or  w a s h e r   22  w h i c h   e n g a g e s   b o t h   w i t h  

t h e   c o n n e c t o r   arm  and  w i t h   t h e   p r o j e c t i o n   p r o v i d e d   f o r  

t h i s   p u r p o s e   on  t h e   e c c e n t r i c ,   and  i s   f i x e d   by  a  s e l f -  

t a p p i n g   s c r e w   21  i n s e r t e d   i n t o   t h e   b o r e   6  of  t h e   c o n n e c -  

t o r .  

A  m e t a l   s t o p   p i n   20  w i t h   a  l i m i t e d   f a c i l i t y   f o r   v e r t i c a l  

s l i d i n g   i s   d i s p o s e d   i n   t h e   c a v i t y   15  of  t h e   e c c e n t r i c .  



C o a x i a l l y   to   t h e   p i n   t h e r e   i s   d i s p o s e d   a  s p r i n g   19  e m e r g -  

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

r e s t s   a  m e t a l   b a l l   18  h o u s e d   in   t h e   c a v i t y   14,  wh ich   i s  

of  g r e a t e r   d i a m e t e r   t h a n   t h e   c a v i t y   1 5 .  

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

r e s i l i e n t   m o v e m e n t   of  t h e   c o n n e c t o r   a l o n g   i t s   v e r t i c a l  

e x i s .   The  m e t a l   p l a t e   10  wh ich   p r e v e n t s   d e f o r m a t i o n   a n d  

wear   of  t h e   p l a s t i c   m a t e r i a l   i s   e m b e d d e d   in  t h a t   p a r t   o f  

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

The  u p p e r   p a r t   of  t h e   p l a s t i c s   c o n n e c t o r   i s   e x t e r n a l l y   o f  

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

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

2,  and  e n a b l i n g   t h i s   l e t t e r   to   t h e   i n s e r t e d   u n d e r   p r e s -  

s u r e .   M o r e o v e r ,   t h e   u p p e r   edge   of  t h e   c o n n e c t o r   c o m p r i -  

s e s   two  n o t c h e s   of  a p p r o x i m a t e l y   1  cm  in  d e p t h   and  s u c h  

as  to   a l l o w   e l a s t i c   d e f o r m a t i o n   of  t h e   u p p e r   edge   of  t h e  

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

i n w a r d s   t o   f o rm  two  p r o n g s   4  w h i c h   e n g a g e   in   t h e   c o n j u -  

g a t e   g r o o v e   p r o v i d e d   in   t h e   m e t a l   i n s e r t   2,  t h u s   e n s u r i n g  

s t a b l e   f i x i n g   of   t h e   t e s t   t u b e   h o l d e r   1  t o   t h e   a g i t a t o r .  

To  e n s u r e   maximum  s t a b i l i t y ,   t h e   m e t a l   i n s e r t   i s   p r e f e r a -  

b l y   f a c e t e d ,   in   g e n e r a l   in   t h e   fo rm  of  a  h e x a g o n a l   n u t .  

The  arm  5  i n t o   w h i c h   t h e   l o w e r   p a r t   of  t h e   p l a s t i c s   c o n -  

n e c t o r   e x t e n d s   i s   g r o o v e d   at  i t s   end  p a r t   in   o r d e r   t o  

r e c e i v e   a  s e a t   w h i c h   a l l o w s   t h e   g u i d e   p i n   25  f o r   t h e   a r m  

s l i d i n g   m o v e m e n t   t o   be  i n s e r t e d .   The  p u r p o s e   of  t h e   a r m -  

p i n   a s s e m b l y   i s   t o   a c t   as  a  c o n n e c t i n g   rod   f o r   t h e   m o v e -  

ment   of  t h e   e c c e n t r i c .   The  p i n   25  i s   f i x e d   t o   t h e   b r a c k e t  



26  w h i c h   c o n n e c t s   i t   to   t h e   b a s e .  

The  end  fo  t h e   arm  5  a l s o   r e s t s   on  a  m i c r o s w i t c h   27  

w h i c h   c l o s e s   u n d e r   p r e s s u r e .  

As  a l r e a d y   s t a t e d ,   t h e   c o n n e c t o r  c a n   move  v e r t i c a l l y   in   a  

r e s i l i e n t   m a n n e r ,   so  t h a t   when  t h e   t e s t   t u b e   e x e r t s   p r e s -  

s u r e   on  t h e   t e s t   t u b e   h o l d e r   1,  t h e   e n t i r e   body   i s   l o w e r -  

ed  and  t h e   arm  c l o s e s   t h e   m i c r o s w i t c h ,   t h u s   c a u s i n g   t h e  

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

A l t e r n a t i v e l y ,   t h e   m i c r o s w i t c h   can  be  d i s c o n n e c t e d   a n d  

t h e   a g i t a t o r   can  o p e r a t e   by  means   of  a  n o r m a l   m a n u a l l y  

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

t h e   t e s t   t u b e .  

I t   s h o u l d   be  n o t e d   t h a t   a l t h o u g h   o n l y   t e s t   t u b e   h o l d e r s  

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

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

i s   t h a t   t h e   new  a g i t a t o r   can  be  u s e d   b o t h   f o r   t e s t   t u b e s  

and  f o r   f l a s k s .   In  t h i s   r e s p e c t ,   i t   i s   n e c e s s a r y   o n l y  

t o   p r o v i d e   more  t h a n   one  p i e c e   of   t h e   t y p e   shown  in   F i g u -  

re   1,  in   w h i c h   t h e   r u b b e r   p a r t   1  i s   of   a  s h a p e   s u i t a b l e  

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

c a s e   f o r   r e t a i n i n g   a  f l a s k ,   w h e r e a s   t h e   p i e c e   2  i s   a l w a y s  

i d e n t i c a l .  

In  o r d e r   t o   c o n v e r t   an  a g i t a t o r   a r r a n g e d   f o r   t e s t   t u b e s  

i n t o   an  a g i t a t o r   s u i t a b l e   f o r   f l a s k s ,   i t   i s   o n l y   n e c e s -  

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



i n s e r t   e m b e d d e d   in   a  r u b b e r   t e s t   t u b e   s u p p o r t   and  r e p l a c e  

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

p a r t   s u i t a b l e   f o r   h o l d i n g   f l a s k s .  

S u m m a r i s i n g ,   t h e   new  a g i t a t o r   has   t h e   a d v a n t a g e s   o v e r  

known  a g i t a t o r s   of   b e i n g   a b s o l u t e l y   f r e e   f rom  v i b r a t i o n ,  

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

b a c k s   f o r   t h e   o p e r a t o r ,   of  b e i n g   of  e a s i e r   and  more  e c o -  

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

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

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

and  r e a s s e m b l e d   by  a n y b o d y ,   and  of  b e i n g   v e r y   e a s i l y   m o -  

d i f i e d   t o   s e r v e   e i t h e r   f o r   t e s t   t u b e s   or  f l a s k s .  



1.  A  l a b o r a t o r y   a g i t a t o r   c h a r a c t e r i s e d   by  b e i n g   c o n s t i -  

t u t e d   e s s e n t i a l l y   by  a  v a r i a b l e   c o u n t e r - w e i g h t e d   e c c e n -  

t r i c ,   a  m e t a l   i n s e r t   e m b e d d e d   in   a  r u b b e r   t e s t   t u b e   h o l d -  

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

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

- l u b r i c a t e d   r o t a r y   m o t i o n   of  t h e   e c c e n t r i c   w i t h o u t   b e l l  

b e a r i n g s   s y s t e m   and  s t a b l e   f i x i n g   of  t h e   t e s t   t u b e   h o l d e r .  

2.  An  a g i t a t o r   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   c o u n t e r - w e i g h t   f i t t e d   on  t o   t h e   s h a f t   i n s e r t e d  

i n t o   t h e   b o t t o m   of  t h e   e c c e n t r i c   i s   c a l c u l a t e d   on  t h e  

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

and  t h e   v a l u e   of  t h e   e c c e n t r i c i t y ,   and  i s   s u c h   as  t o  

c o m p l e t e l y   a b s o r b   t h e   s y s t e m   v i b r a t i o n .  

3.  An  a g i t a t o r   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   u p p e r   p a r t   of  t h e   e c c e n t r i c   c o m p r i s e s   two  c o m m u -  

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

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

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

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

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

on  w h i c h   a  m e t a l   b a l l   r e s t s .  

4.  An  a g i t a t o r   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

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

c o n s t i t u t e d   by  s e g m e n t s   of   v a r y i n g   c r o s s - s e c t i o n   a n d  

s u c h   as  t o   a l l o w   t h e   h o u s i n g   and  s e l f - l u b r i c a t e d   r o t a r y  



m o t i o n   of  t h e   e c c e n t r i c .  

5.  An  a g i t a t o r   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

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

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

to   be  h o u s e d ,   and  h a v i n g   on  i t s   u p p e r   edge   two  p r o n g e  

w h i c h   e x t e n d   i n w a r d s ,   s e p a r a t e d   by  n o t c h e s   of  s u c h   a  

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

edge   by  p r e s s u r e .  

6.  An  a g i t a t o r   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   p l a s t i c s   c o n n e c t o r   e x t e n d s   in   t h e   fo rm  of  a  

s i d e   arm  p i v o t e d   at  i t s   end  in   s u c h   a  m a n n e r   as  t o   a c t  

as  a  c o n n e c t i n g   rod   f o r   t h e   movemen t   of  t h e   e c c e n t r i c  

and  c l o s i n g   t h e   m i n o r w i t c h s   of  t h e   s y s t e m .  

7.  An  a g i t a t o r   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   m e t a l   i n s e r t   e m b e d d e d   in  t h e   r u b b e r   t e s t   t u b e  

h o l d e r   i s   of  p o l y h e d r a l   s h a p e ,   and  c o m p r i s e s   a  g r o o v e  

w h i c h   e n s u r e s   i t s   s t a b l e   f i x i n g   by  t h e   p r o n g s   of  c o n -  

j u g a t e   s e c t i o n   w h i c h   a r e   p r e s e n t   on  t h e   e d g e   of  t h e  

p l a s t i c s   c o n n e c t o r .  

8.  An  a g i t a t o r   as  c l a i m e d   in   c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   m e t a l   i n s e r t   i s   e m b e d d e d   in  a  r u b b e r   f l a s k  

h o l d e r .  
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