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©  Automatic  centrifugal  balancing  mechanism. 
@  Apparatus  for  generating  centrifugal  forces,  preferably 
used  in  carrying  out  chemical  testing,  which  includes 
counterweight  means  on  a  rotating  member  of  the  apparatus 
which  are  displaced  in  response  to  centrifugal  force  when  no 
article  to  be  subjected  to  the  centrifugal  force  is  used  with  the 
apparatus,  thereby  to  automatically  balance  the  rotating 
member. 
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 Apparatus  for  generating  centrifugal  forces,  preferably 
used  in  carrying  out  chemical  testing,  which  includes 
counterweight  means  on  a  rotating  member  of the  apparatus 
which  are  displaced  in  response  to  centrifugal  force  when  no 
article  to  be  subjected  to  the  centrifugal  force  is  used  with  the 
apparatus,  thereby  to  automatically  balance  the  rotating 
member. 



T e c h n i c a l   F i e l d  

Th i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r  

,  c h e m i c a l   t e s t i n g ,   and  more  s p e c i f i c a l l y   to  an  a u t o m a t i c  

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

u sed   in  such   c h e m i c a l   t e s t i n g .  

B a c k g r o u n d   A r t  

In  c o p e n d i n g   U.S .   P a t e n t   A p p l i c a t i o n   S e r i a l  

Nos.   6 0 6 , 7 8 5 ;   6 0 6 , 7 8 6   and  6 0 6 , 7 8 7 ,   f i l e d   May  3,  1 9 8 4 ,  

c h e m i c a l   t e s t i n g   a p p a r a t u s   in  t he   form  of  a  c e n t r i f u g e  
is   d i s c l o s e d .   Such  a p p a r a t u s ,   as  d e s c r i b e d   in  s u c h  

c o p e n d i n g   a p p l i c a t i o n s ,   t he   d i s c l o s u r e s   of  wh ich   a r e  

i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e ,   is  p a r t i c u l a r l y  

s u i t a b l e   fo r   use  in  c a r r y i n g   o u t  c h e m i c a l   t e s t i n g  

p r o c e d u r e s   on  v a r i o u s   b i o l o g i c a l   f l u i d s ,   such   as  b l o o d ,  

s e r u m ,   u r i n e ,   s p i n a l   and  a m n i o t i c   f l u i d s ,   and  t he   l i k e .  

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

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

r o t a t e   a t   h i g h   s p e e d s   a b o u t   an  a x i s   on  wh ich   t h e r e   i s  

m o u n t e d   one  or  more  h o l d i n g   m e m b e r ( s )   c a p a b l e   o f  

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

p l a t e   member .   The  h o l d i n g   member  is  a d a p t e d   to  r e c e i v e  

a  s a m p l e   p r o c e s s o r   c a r d ;   t he   c a r d   d e f i n e s   a  s e r i e s   o f  

c h a n n e l s   a n d / o r   c h a m b e r s  t h r o u g h   wh ich   l i q u i d   u n d e r g o i n g  

t e s t i n g   can  be  moved  u n d e r   t he   i n f l u e n c e   of  c e n t r i f u g a l  

f o r c e .  

In  the   p r e f e r r e d   e m b o d i m e n t s   of  t h e  

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

is   i t s e l f   m o u n t e d   f o r   r o t a t i o n   r e l a t i v e   to  t he   p l a t e  

member  so  t h a t   t he   d i r e c t i o n   of  c e n t r i f u g a l   f o r c e  

e x e r t e d   o n  t h e   s a m p l e   p r o c e s s o r   c a r d   can  be  c h a n g e d   t o  

c o n t r o l   the   f low  of  l i q u i d s   t h e r e t h r o u g h ,   t h e r e b y   t o  

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

chamber   in  t h e  p r o c e s s o r   c a r d   to  a n o t h e r .  



In  t h e   i n v e n t i o n s   d e s c r i b e d   in  t h e  

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

p r o c e s s o r   c a r d   can   be  p r o v i d e d   w i t h   a  r e a g e n t   f o r   m i x i n g  

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

e f f e c t e d   by  means   of  c e n t r i f u g a l   f o r c e .   A c c o r d i n g l y ,  

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

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

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

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

b l o o d   f l u i d ,   mix  t h e m  t o g e t h e r ,   and  f i n a l l y ,   t r a n s p o r t  

them  to  a  c h a m b e r   f rom  w h i c h   t h e   p r o d u c t   of  t h e   c h e m i c a l  

t e s t i n g   can  be  m e a s u r e d ,   f o r   e x a m p l e   by  o p t i c a l   m e a n s ,  

to  d e t e r m i n e   t h e   r e s u l t s   of  t h e   t e s t .   G e n e r a l l y ,   s u c h  

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

of  a  p a r t i c u l a r   a n a l y t e   of  i n t e r e s t   in  t he   s a m p l e .  

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

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

p l a t e  m e m b e r   i s   u s u a l l y   p r o v i d e d   w i t h   two  or  m o r e  

h o l d i n g   m e m b e r s   a d a p t e d   to  r e c e i v e   a  s a m p l e   p r o c e s s o r  
c a r d .   S i n c e   t h e   p o s i t i o n   and  w e i g h t   of  t he   h o l d i n g  

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

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

be  m o u n t e d   s y m m e t r i c a l l y   r e l a t i v e   to  t he   a x i s   o f  

r o t a t i o n   of  t h e   p l a t e   member  to  b a l a n c e   t h e   l a t t e r  

d u r i n g   r o t a t i o n .   In  some  i n s t a n c e s ,   h o w e v e r ,   t h e   n u m b e r  

of  s a m p l e   p r o c e s s o r   c a r d s   w h i c h   a r e   p h y s i c a l l y  

p o s i t i o n e d   in   t h e   h o l d i n g   m e m b e r s   m o u n t e d   on  t h e  

r o t a t a b l e   p l a t e   member  do  no t   d i s t r i b u t e   t h e   w e i g h t  

s y m m e t r i c a l l y   r e l a t i v e   to  t h e   a x i s   of  r o t a t i o n ,   t h e r e b y  

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

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

a u t o m a t i c a l l y   b a l a n c e   t h e   p l a t e   member  so  t h a t ,   w h e t h e r  

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

member  or  n o t ,   a  s u b s t a n t i a l l y   u n i f o r m   b a l a n c e   in  t h e  

r o t a t a b l e   p l a t e   member  i s   n o n e t h e l e s s   a c h i e v e d .  



SUMMARY  OF  THE  INVENTION 

The  c o n c e p t s   of  t he   p r e s e n t   i n v e n t i o n   r e s i d e   i n  

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

p r e f e r a b l y   i n c l u d e   a  p l a t e   member  a d a p t e d   to  r o t a t e   a t  

h i g h   s p e e d s   a b o u t   an  a x i s   on  w h i c h   t h e r e   is  m o u n t e d ,  

r a d i a l l y   of  t he   a x i s ,   a  h o l d i n g   m e a n s .   The  h o l d i n g  

means   is   m o u n t e d   on  t he   p l a t e   member  fo r   r o t a t i o n  

t h e r e w i t h ,   and ,   when  t h e   h o l d i n g   means  a r e   more  t h a n   o n e  
in  n u m b e r ,   a re   p r e f e r a b l y   p o s i t i o n e d   s y m m e t r i c a l l y   i n  

r e l a t i o n   to  t he   a x i s   of  r o t a t i o n   of  t he   p l a t e   m e m b e r .  

As  d e s c r i b e d   in  t he   f o r e g o i n g   c o p e n d i n g  

a p p l i c a t i o n s ,   t he   h o l d i n g   means   i s   a d a p t e d   to  r e c e i v e   a n  

a r t i c l e   to  be  s u b j e c t e d   to  c e n t r i f u g a l   f o r c e .   T h e  

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

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

w h i c h   l i q u i d   u n d e r g o i n g   t e s t i n g   can  be  moved  u n d e r   t h e  

i n f l u e n c e   of  c e n t r i f u g a l   f o r c e .  

The  a u t o m a t i c   b a l a n c i n g   m e c h a n i s m   of  t h e  

p r e s e n t   i n v e n t i o n ,   wh ich   upon  such   c e n t r i f u g a l   a p p a r a t u s  

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

means  p o s i t i o n e d   on  t he   p l a t e   member  b e t w e e n   the   h o l d i n g  

means  and  t he   a x i s   of  r o t a t i o n   of  t he   p l a t e   m e m b e r .  

Also   p o s i t i o n e d   on  t he   p l a t e   member  is   a  t r i g g e r   m e a n s  

a d j a c e n t   to  t h e   h o l d i n g   means  and  a d a p t e d   to  e n g a g e   t h e  

a r t i c l e   to  be  s u b j e c t e d   to  c e n t r i f u g a l   f o r c e .   T h u s ,  

when  such   an  a r t i c l e   is   p o s i t i o n e d   in  t he   h o l d i n g   m e a n s ,  
the   t r i g g e r   means   e n g a g e s   t he   c o u n t e r w e i g h t   means  a n d  

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

c o u n t e r w e i g h t   m e a n s .   On  t he   o t h e r   h a n d ,   when  no  s u c h  

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

means   does   no t   e n g a g e   the   c o u n t e r w e i g h t   m e a n s ,   and  t h u s  

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

a b o u t   i t s   a x i s ,   d i s p l a c e s   t he   c o u n t e r w e i g h t   means  t o w a r d  

t he   h o l d i n g  



m e a n s ,   t h e r e b y   to  c o u n t e r b a l a n c e   the   h o l d i n g   means  n o t  

c o n t a i n i n g   t h e   a r t i c l e .  

I t   h a s   b e e n   f o u n d ,   in  a c c o r d a n c e   w i t h   p r e f e r r e d  

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

c o u n t e r b a l a n c e d   by  t h e   c o u n t e r w e i g h t   means  when  n o  

c o r r e s p o n d i n g   s a m p l e   p r o c e s s o r   c a r d   is   p o s i t i o n e d   in  a n y  
o t h e r   h o l d i n g   means   on  t h e   p l a t e   member .   B e c a u s e   t h i s  

a u t o m a t i c   b a l a n c i n g   f e a t u r e   i s   v i r t u a l l y   s e l f - a c t i v a t i n g  
w i t h o u t   t h e   need   f o r   a  s e p a r a t e   a c t u a t i o n ,   a p a r t   f r o m  

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

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

a p p a r a t u s   is   a s s u r e d   t h a t   i t   w i l l   be  b a l a n c e d   even   w h e n  

i t   i s   u s e d   w i t h   an  odd  number   of  s a m p l e   p r o c e s s o r   c a r d s .  

I t   i s   a c c o r d i n g l y   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   an  a u t o m a t i c a l l y - a c t i n g   b a l a n c e  

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

d e s c r i b e d .  

I t   i s   a  more   s p e c i f i c   o b j e c t   of  t h e   i n v e n t i o n  

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

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

b a l a n c e s   t h e   r o t a t i n g   p l a t e   member  of  t h e   c e n t r i f u g e  
when  no  s a m p l e   p r o c e s s o r   c a r d   i s   p r e s e n t   in  a  g i v e n  

h o l d i n g   m e m b e r .  

T h e s e   and  o t h e r   o b j e c t s   and  a t t e n d a n t  

a d v a n t a g e s   of  t h e   i n v e n t i o n   w i l l   a p p e a r   more  f u l l y  
h e r e i n a f t e r   f rom  t h e   d e t a i l e d   d e s c r i p t i o n   w h i c h  

f o l l o w s .   For  p u r p o s e s   of  i l l u s t r a t i o n ,   b u t   n o t   o f  

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

d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  i s   a  t o p   v i e w   in  e l e v a t i o n   of  a  
s c h e m a t i c   d i a g r a m   of  c e n t r i f u g a l   a p p a r a t u s   e m b o d y i n g   t h e  

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



F i g u r e   2  is   a  s i d e - e l e v a t i o n a l   v iew  i n  

c r o s s - s e c t i o n ,   and  p a r t i a l l y   b r o k e n   away  to  show  d e t a i l s  

of  c o n s t r u c t i o n ,   of  t h e   a p p a r a t u s   shown  in  F i g u r e   1 ,  

t a k e n   g e n e r a l l y   a l o n g   t he   l i n e   2-2  t h e r e o f ;  

? i g u r e   3  i s   a  p a r t i a l l y   s c h e m a t i c   v iew  of  a  

p o r t i n   of  the   a p p a r a t u s   shown  in  F i g u r e   1,  and  s h o w i n g   a  

p o r t i o n   cf  the   c e n t r i f u g a l   a p p a r a t u s   in  a n  i n i t i a l  

o p e r a t i o n a l   ( r o t a t i o n a l )   c o n d i t i o n ;   a n d  

F i g u r e   4  is   a  v i ew   s i m i l a r   to  F i g u r e   3  b u t  

s h o w i n g   the   p o r t i o n   of  t he   a p p a r a t u s   i n  a   f u l l y  

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

DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g   now  in  more  d e t a i l   to  t he   d r a w i n g s ,  

F i g u r e s   1  a n d   2  i l l u s t r a t e   p r e f e r r e d   c e n t r i f u g a l  

a p p a r a t u s   e m b o d y i n g   t he   c o n c e p t s   of  the   i n v e n t i o n .   T h e  

c e n t r i f u g e   g e n e r a l l y   shown  i n c l u d e s   a  p l a t e   member  10  

which   is  m o u n t e d   f o r   r o t a t i o n   a b o u t   an  a x i s   12.  T h e  

p l a t e   member  10  is  p r e f e r a b l y   d r i v e n   by  a  s u i t a b l e   d r i v e  

means  14,  which   may  be ,   f o r   e x a m p l e ,   an  e l e c t r i c   m o t o r  

o p e r a t i n g   a t   h i g h   s p e e d s .   W h i l e   p l a t e   member  10  i s  

i l l u s t r a t e d   in  F i g u r e   1  as  a  c i r c u l a r   p l a t e ,   i t   w i l l   b e  

u n d e r s t o o d   t h a t  i t s   c o n f i g u r a t i o n   is  no t   c r i t i c a l   to  t h e  

p r a c t i c e   of  t he   i n v e n t i o n .   For  e x a m p l e ,   i t   is  e q u a l l y  

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

r o t a t i o n   a b o u t   an  a x i s .  

Moun ted   on  p l a t e   m e m b e r  1 0   is  a t   l e a s t   o n e  

s a m p l e   p r o c e s s o r   c a r d   h o l d i n g   means  16  ( a l t h o u g h   in  t h e  

p r e f e r r e d   e m b o d i m e n t   s h o w n ,   two  h o l d i n g   means   16  a r e  

i l l u s t r a t e d ) .   The  h o l d i n g   m e a n s  1 6   is   a d a p t e d   t o  

r e c e i v e   a  s a m p l e   p r o c e s s o r   c a r d ,   as  d e s c r i b e d   more  f u l l y  
in  t he   f o r e g o i n g   c o p e n d i n g   a p p l i c a t i o n s .   As  i s  

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

h o l d e r   16  is  p r e f e r a b l y   in  t he   n a t u r e   of  a  t r a y   and  i s  

r o t a t a b l y   m o u n t e d   r e l a t i v e   to  t he   p l a t e   member  10  on  a n  



a x i s   18,   s p e c i f i c a l l y   c o n n e c t e d   to   means  20  ( F i g u r e   2 )  

to  r o t a t e   t h e   c a r d   h o l d e r   16.  S i n c e   t h e   p a r t i c u l a r  

means   20  to  r o t a t e   t he   h o l d i n g   means   16  f o r m s   no  p a r t   o f  

t h e   p r e s e n t   i n v e n t i o n ,   t h e   d e t a i l s   t h e r e o f   have   b e e n  

o m i t t e d   f rom  t h e   d r a w i n g s   f o r   t h e   s a k e   of  s i m p l i c i t y .  

W h i l e   t h e   a x i s   of  r o t a t i o n   12  of  t he   p l a t e  

member  10  i s   i l l u s t r a t e d   in  F i g u r e   2  as  b e i n g   v e r t i c a l ,  

i t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t he   a r t   t h a t  

t h e   o r i e n t a t i o n   of  t he   a x i s   12  i s   n o t   c r i t i c a l   to  t h e  

p r a c t i c e   of   t he   i n v e n t i o n .   A c c o r d i n g l y ,   t h e   a x i s   o f  

r o t a t i o n   of  t he   p l a t e   member  10,   w h i l e   p r e f e r a b l y  

v e r t i c a l ,   can  a l s o   be  h o r i z o n t a l ,   or  i n c l i n e d   in  a n y  
d i r e c t i o n ,   s i n c e   the   e f f e c t s   of  g r a v i t y   on  t h e   s a m p l e  

p r o c e s s o r   c a r d   r o t a t i n g   w i t h   t h e   p l a t e   m e m b e r  1 0   a r e  

n e g l i g i b l e .  

In  t h e   p r e f e r r e d   p r a c t i c e   of  t h e   i n v e n t i o n ,   t h e  

c a r d   h o l d e r   16  can  be  r o t a t e d   or  i n d e x e d   r e l a t i v e   to  t h e  

p l a t e   member  10  by  t h e   means   20.   In  an  e s p e c i a l l y  

p r e f e r r e d   e m b o d i m e n t ,   t h e   h o l d i n g   means   16  can  b e  

r o t a t e d   or  i n d e x e d   s u b s t a n t i a l l y   90°  r e l a t i v e   to  t h e  

p l a t e   member  10.   H o w e v e r ,   as  w i l l   be  a p p r e c i a t e d   b y  

t h o s e   s k i l l e d   in  t h e   a r t ,   t h e   h o l d i n g   means   16  can  b e  

r o t a t a b l e   by  an  a m o u n t   g r e a t e r   t h a n   9 0 ° ,   up  to  a n d  

i n c l u d i n g   a  f u l l   3 6 0 ° .   The  i m p o r t a n t   f e a t u r e   i s   t h a t  

t h e   c a r d   h o l d e r   16  be  a d a p t e d   to  r e c e i v e   t h e   s a m p l e  

p r o c e s s o r  c a r d   w h i c h   i s   r o t a t e d   r e l a t i v e   to  t h e   p l a t e  

member  10  so  t h a t   t h e   d i r e c t i o n   of   t h e   c e n t r i f u g a l   f o r c e  

a c t i n g   on  t he   s a m p l e   p r o c e s s o r   c a r d   can  be  a l t e r e d   t o  

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

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

For  e a s e   of  d e s c r i p t i o n ,   shown  in  F i g u r e s   1  a n d  

2  a r e   a  p a i r   of  h o l d i n g   means   16  m o u n t e d   s y m m e t r i c a l l y  
w i t h   r e s p e c t   to  t h e   a x i s   of  r o t a t i o n   12  of  t h e   p l a t e  

m e m b e r .  1 0 .   As  w i l l   be  a p p r e c i a t e d   by  t h o s e   s k i l l e d   i n  

t he   a r t ,   i t   is   e q u a l l y   p o s s i b l e ,   and   s o m e t i m e s  



p r e f e r r e d ,   to  e q u i p   t he   p l a t e   member  10  w i t h   o n l y   o n e  o r  

a  g r e a t e r   number  t h a n   two ,   of  h o l d i n g   means  16  w h i c h  c a n  

be ,   and  p r e f e r a b l y   a r e ,   s y m m e t r i c a l l y   s p a c e d   a b o u t   t h e  

p l a t e   member  1 0 .  

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

i n v e n t i o n   i n c l u d e s   a  p a i r   of  c o u n t e r w e i g h t s   22  and  2 2 '  

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

a x i s   of  r o t a t i o n   12  of  t he   p l a t e   member  10  t o w a r d   a n d  

away  f rom  the   h o l d i n g   means   16.  Each  of  t h e '  

c o u n t e r w e i g h t s   22  and  22 '   is   s p r i n g - b i a s e d   by  m e a n s  o f  

s p r i n g   means  24  and  2 4 ' ,   w h e r e b y   the   c o u n t e r w e i g h t  c a n  

be  m a i n t a i n e d   in  a  s t o r e d   p o s i t i o n ,   i l l u s t r a t e d   b y  
r e f e r e n c e   to  the   c o u n t e r w e i g h t   22'  in  F i g u r e   1 .  

P o s i t i o n e d   a d j a c e n t   to  t he   h o l d i n g   means  16  i s  

a  t r i g g e r   means  26,  p i v o t a l l y   m o u n t e d   a b o u t   a  p i v o t  

p o i n t   28.  The  t r i g g e r   means   26  has  a  p o r t i o n   30  a d a p t e d  

to  e n g a g e   a  c o r r e s p o n d i n g   e n g a g e m e n t   means  32  of  t h e  

c o u n t e r w e i g h t   22.  The  t r i g g e r   means  i n c l u d e s   a  cam 

s u r f a c e   34  which   is  a d a p t e d   to  e n g a g e   a  l a t e r a l   s u r f a c e  

36  of  a  s a m p l e   p r o c e s s o r   c a r d   38,  when  the   l a t t e r  i s  

p o s i t i o n e d   in  t he   h o l d i n g   means   1 6 .  

C o n s i d e r i n g   t h e   r i g h t - h a n d   h o l d i n g   means  16  i n  

F i g u r e   1,  a  s a m p l e   p r o c e s s o r   c a r d   38,  p l a c e d   in  t h e  

h o l d i n g   means  16,  s e r v e s   to  p i v o t   the   t r i g g e r   means  2 6 '  

a g a i n s t   the   e f f e c t   of  a  s p r i n g   4 0 ' ,   so  t h a t   t he   e n g a g i n g  

p o r t i o n   30'   of  t he   t r i g g e r   means   26'   e n g a g e s   t h e  

c o r r e s p o n d i n g   e n g a g i n g   means   32'  of  t h e  c o u n t e r w e i g h t  

2 2 ' .   T h u s ,   as  t he   p l a t e   member  10  is  r o t a t e d ,   t h e  

c o u n t e r w e i g h t   22'  i s   p r e v e n t e d ,   by  the   e n g a g e m e n t   of  t h e  

t r i g g e r   means  26'   w i t h   t h e   c o u n t e r w e i g h t   2 2 ' ,   f rom  b e i n g  

d i s p l a c e d   t o w a r d   the   h o l d i n g   means  1 6 .  

When  no  s a m p l e   p r o c e s s o r   c a r d   is  p o s i t i o n e d   i n  

t h e   h o l d i n g   means  16,  as  shown  in  t he   l e f t - h a n d   s i d e   o f  

F i g u r e   1,  the   t r i g g e r   means   26  is   b i a s e d   by  means  o f  

s p r i n g   40  away  f rom  e n g a g e m e n t   w i t h   t he   c o u n t e r w e i g h t  



means   22.  T h u s ,   as  t h e  p l a t e  m e m b e r   10  is  r o t a t e d ,   t h e  

c o u n t e r w e i g h t   22  i s   d i s p l a c e d   a g a i n s t   t he   a c t i o n   of  t h e  

s p r i n g   24  t o w a r d   t he   l e f t - h a n d   h o l d i n g   means  16  shown  i n  

F i g u r e   1.  The  d i s p l a c e m e n t   of  t he   c o u n t e r w e i g h t   22  a w a y  

f rom  t h e   a x i s   of  r o t a t i o n   12  of  t he   p l a t e   member  10,  a s  

is   a p p r e c i a t e d   by  t h o s e   s k i l l e d   in  t he   a r t ,   s e r v e s   t o  

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

p r o c e s s o r   c a r d   38  in  t he   l e f t - h a n d   h o l d i n g   means  1 6 .  

T h u s ,   a  s a m p l e   p r o c e s s o r   c a r d   38,  by  means  o f  

t h e   t r i g g e r   means   2 6 ' ,   c a u s e s   t he   c o u n t e r w e i g h t   22'  t o  

r e m a i n   in  t he   s t o r e d   p o s i t i o n   b e c a u s e   of  i t s   p r e s e n c e ,  
w h i l e   t h e  a b s e n c e   of  a  s a m p l e   p r o c e s s o r   c a r d   in  t h e  

l e f t - h a n d   h o l d i n g   means   16  a l l o w s   t h e   c o u n t e r w e i g h t   22  

to  be  d i s p l a c e d .   away  f rom  t h e   a x i s   of  r o t a t i o n   1 2  o f   t h e  

p l a t e   member  10  to  a  b a l a n c i n g   p o s i t i o n ,   t h e r e b y   t o  

o f f s e t   and  c o u n t e r b a l a n c e   t h e   a b s e n c e   of  t he   s a m p l e  

p r o c e s s o r   c a r d   in  t h e   l e f t - h a n d   h o l d i n g   means   16  o f  

F i g u r e   1 .  

I t   w i l l   be  w e l l   u n d e r s t o o d   by  t h o s e   s k i l l e d   i n  

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

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

c a r d   h o l d i n g   means   a r e   p o s s i b l e .   For  e x a m p l e ,   i t   i s  

p o s s i b l e   to  e m p l o y   one  c o u n t e r b a l a n c e   s y s t e m   fo r   each   o f  

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

m e a n s   16  upon  t h e   p l a t e   member  10.  In  t h a t   way,   a  

s a m p l e   p r o c e s s o r   c a r d   w o u l d   a l w a y s   be  p r o v i d e d   to  t h e  

h o l d i n g   means   16  n o t   e q u i p p e d   w i t h   t h e   a u t o m a t i c  

b a l a n c i n g   d e v i c e ,   w h i l e   t h e   o p p o s i t e   h o l d i n g   means  16 

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

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

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

means   1 6 .  

R e f e r r i n g   now  to  F i g u r e s   3  and  4  of  t h e  

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

c e n t r i f u g e   i n c o r p o r a t i n g   t h e   c o n c e p t s   of  t he   p r e s e n t  



i n v e n t i o n ,   in  a  p r e f e r r e d   e m b o d i m e n t   t h e r e o f ,   a n  

e n l a r g e d   v iew  of  t h e   c o u n t e r w e i g h t   2 2 ' ,   t r i g g e r   m e a n s  

26'  and  s a m p l e   p r o c e s s o r   c a r d   38  of  F i g u r e s   1  and  2  i s  

shown.   In  o p e r a t i o n   of  t he   c e n t r i f u g e   and  c o n c o m m i t a n t  

r o t a t i o n   of  t he   p l a t e   member  10,  as  p r e v i o u s l y  

d e s c r i b e d ,   i n i t i a l   e n g a g e m e n t   of  t he   t r i g g e r   means   2 6 '  

w i t h   t he   c o u n t e r w e i g h t   22'   is  shown  in  F i g u r e   3.  I n  

such   i n i t i a l   e n g a g e m e n t ,   a  gap  42  e x i s t s   b e t w e e n   a n  

u p p e r   edge   32"  of  t he   e n g a g e m e n t   means  32'  of  t h e  

c o u n t e r w e i g h t   2 2 ' ;   and  p o r t i o n   30'  of  t he   t r i g g e r   m e a n s  

2 6 ' ;   the   gap  42  is   p r e s e n t   at   t he   b e g i n n i n g   of  r o t a t i o n  

of  the   p l a t e   member  10  when  the   c e n t r i f u g e   is   i n i t i a l l y  

p l a c e d   in  o p e r a t i o n ,   as  is  the   c a s e   when ,   fo r   e x a m p l e ,  

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

c e n t r i f u g e .   At  t h i s   p o i n t   in  o p e r a t i o n ,   t he   t r i g g e r  

means  26'  is   in  c o n t a c t   w i t h   t he   c a r d   38  a l o n g   i t s   c a m  

s u r f a c e   3 4 ' .   H o w e v e r ,   as  shown  in  F i g u r e   4,  as  t h e  

p l a t e   member  10  r o t a t i o n a l l y   a c c e l e r a t e s ,   t he   w e i g h t   o f  

the   c o u n t e r w e i g h t   22'   b e a r i n g   a g a i n s t   t he   t r i g g e r   m e a n s  

26'  f u r t h e r   r o t a t e s   t he   l a t t e r   so  t h a t   t he   gap  42  c l o s e s  

and  the   p o r t i o n   30 '   of  the   t r i g g e r   means  26'  c o n t a c t s  

the   u p p e r   edge   32 '   of  t he   e n g a g e m e n t   means  3 2 ' .   T h e  

t r i g g e r   means  26'   t h e r e f o r e   is  no  l o n g e r   in  c o n t a c t  

a l o n g   i t s   cam  s u r f a c e   34'  w i t h   t he   c a r d   38.  T h u s ,   t h e  

c a r d   38  can  r o t a t e   f r e e l y   r e l a t i v e   to  the   p l a t e   m e m b e r  

10  w i t h o u t   b e i n g   h i n d e r e d   by  t he   a c t i o n   of  t r i g g e r   m e a n s  

2 6 ' .  

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

m o d i f i c a t i o n s   can  be  made  in  t he   s p e c i f i c   d e t a i l s   o f  

c o n s t r u c t i o n ,   p r o c e d u r e   and  use  of  t he   i n v e n t i o n   a s  

d e s c r i b e d   h e r e i n ,   w i t h o u t   d e p a r t i n g   f rom  the   s p i r i t   a n d  

s c o p e   of  t he   i n v e n t i o n ,   wh ich   is   d e f i n e d   s o l e l y   in  t h e  

f o l l o w i n g   c l a i m s .  



1.  In  an  a p p a r a t u s   f o r   g e n e r a t i n g   c e n t r i f u g a l  

f o r c e s   i n c l u d i n g   a  p l a t e   member  a d a p t e d   to  r o t a t e   a b o u t  

an  a x i s   and   h o l d i n g   means   m o u n t e d   on  t h e   p l a t e   member  i n  

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

on  t h e   p l a t e   member  r a d i a l l y   of  t h e   a x i s   of  r o t a t i o n   o f  

t h e   p l a t e   member  and  b e i n g   a d a p t e d   to  r e c e i v e   an  a r t i c l e  

to   be  s u b j e c t e d   to  c e n t r i f u g a l   f o r c e ,   t h e   i m p r o v e m e n t  

c o m p r i s i n g :  

(a)   a t   l e a s t   one  c o u n t e r w e i g h t   means   p o s i t i o n e d  

on  t h e   p l a t e   member  b e t w e e n   s a i d   h o l d i n g  

means   and  t h e   a x i s   of  r o t a t i o n   of  t he   p l a t e  

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

means   to  r e l e a s a b l y   e n g a g e   a  t r i g g e r   m e a n s ,  
a n d  

(b)  t r i g g e r   means   p o s i t i o n e d   a d j a c e n t   to  s a i d  

h o l d i n g   means   and  a d a p t e d   to  e n g a g e   a n  

a r t i c l e   to  be  s u b j e c t e d   to  c e n t r i f u g a l  

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

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

c o u n t e r w e i g h t   means   and  p r e v e n t  

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

c o u n t e r w e i g h t   means   and  to   a l l o w   t h e  

c o u n t e r w e i g h t   means   to  be  d i s p l a c e d   t o w a r d  

s a i d   h o l d i n g   means   when  no  a r t i c l e   i s  

p o s i t i o n e d   t h e r e i n ,   t h e r e b y   t o  

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

2.  A p p a r a t u s   as  d e f i n e d   in  C l a i m   1,  f u r t h e r  

i n c l u d i n g   means   f o r   r o t a t i n g   t h e  p l a t e   member  a b o u t   t h e  

a x i s .  



3.  A p p a r a t u s   as  d e f i n e d   in  C la im  1,  w h e r e i n  

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

member  d u r i n g   r o t a t i o n   of  t he   p l a t e   member  a b o u t   i t s  

a x i s ,   t h e r e b y   to  c h a n g e   the   d i r e c t i o n   of  t he   c e n t r i f u g a l  

f o r c e   a c t i n g   on  s a i d   a r t i c l e .  

4.  A p p a r a t u s   as  d e f i n e d   in  C la im  3,  f u r t h e r  

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

the   p l a t e   m e m b e r .  

5.  A p p a r a t u s   as  d e f i n e d   in  C la im   1,  w h e r e i n  

the   t r i g g e r   means  i s   c a p a b l e   of  b e i n g   p i v o t e d   i n  

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

means  so  t h a t   t he   t r i g g e r   means   e n g a g e s   s a i d  

c o u n t e r w e i g h t   means   to  m a i n t a i n s   s a i d   c o u n t e r w e i g h t  

means  in  a  s t o r a g e   p o s i t i o n .  

6.  A p p a r a t u s   as  d e f i n e d   in  C la im   1,  w h e r e i n  

the   t r i g g e r   means   is   b i a s e d   away  from  e n g a g e m e n t   w i t h  

s a i d   c o u n t e r w e i g h t   means  so  t h a t   t he   t r i g g e r   means   i s  

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

means  when  no  a r t i c l e   is  p o s i t i o n e d   in  s a i d   h o l d i n g  

m e a n s .  

7.  A p p a r a t u s   as  d e f i n e d   in  C la im   1,  w h e r e i n  

s a i d   c o u n t e r w e i g h t   means   is   b i a s e d   t o w a r d   t he   a x i s   o f  

r o t a t i o n   of  t he   p l a t e   m e m b e r .  



8.  I n  a n   a p p a r a t u s   f o r   c a r r y i n g   ou t   c h e m i c a l  

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

member   a d a p t e d   to  r o t a t e   a b o u t   an  a x i s   and  a  h o l d i n g  

means   m o u n t e d   on  t h e   p l a t e   member  f o r   r o t a t i o n  

t h e r e w i t h ,   s a i d   h o l d i n g   means   b e i n g   p o s i t i o n e d   on  t h e  

p l a t e   member  r a d i a l l y   of  t h e   a x i s   of  r o t a t i o n   of  t h e  

p l a t e   member  and  b e i n g   a d a p t e d   to  r e c e i v e   s a m p l e  

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

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

c o m p r i s i n g :  

(a)  a t   l e a s t   one  c o u n t e r w e i g h t   means   p o s i t i o n e d  

on  t he   p l a t e   member  b e t w e e n   s a i d   h o l d i n g  

means   and  t he   a x i s   of  r o t a t i o n   of  t h e   p l a t e  

member ,   t he   c o u n t e r w e i g h t   means   h a v i n g  

means   to  r e l e a s a b l y   e n g a g e   a  t r i g g e r   m e a n s ,  
a n d  

(b)  t r i g g e r   means  p o s i t i o n e d   a d j a c e n t   to  s a i d  

h o l d i n g   means   and   a d a p t e d   to   e n g a g e   t h e  

s a m p l e   p r o c e s s o r   means   to   be  s u b j e c t e d   t o  

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

p r o c e s s o r   means  i s   p o s i t i o n e d   in  s a i d  

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

c o u n t e r w e i g h t   means   and  p r e v e n t  

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

c o u n t e r w e i g h t   means   and  to  a l l o w   t h e  

c o u n t e r w e i g h t   means   to   be  d i s p l a c e d   t o w a r d  

s a i d   h o l d i n g   m e a n s   when  no  s a m p l e   p r o c e s s o r  
means   i s   p o s i t i o n e d   in   s a i d   h o l d i n g   m e a n s ,  

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

m e a n s .  

9.  A p p a r a t u s   as  d e f i n e d   in  C l a i m   8  w h i c h  

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

a x i s .  

10.   A p p a r a t u s   as  d e f i n e d   in   C l a i m   8,  w h e r e i n  

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

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

a x i s ,   t h e r e b y   to   c h a n g e   t h e   d i r e c t i o n   of  t h e   c e n t r i f u g a l  

f o r c e .  
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