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Top  loading  swinging  bucket  centrifuge  rotor  having  knife  edge  pivots. 

M 

®  A  top  loading  swinging  bucket  centrifuge  rotor  is  charac- 
terized  by  the  provision  of  a  sample  container  knife  edge  pivot 
element  (100)  which  engages  the  sample  container  (48)  along 
a  substantially  line  contact  as  the  container  pivots  from  an  in- 
itial  to  a  second  position.  The  container  (48)  may  be  inserted 
into  the  rotor  (10)  such  that  any  diametrical  dimension  thereof 
is  aligned  with  the  line  contact,  thus  avoiding  the  necessity  of 
orienting  the  container  (48)  with  respect  to  the  rotor  (10).  A 
guide  slot  for  guiding  the  motion  of  the  container  (48)  is  dis- 
posed  radially  inwardly  of  the  pivot  elements  (100). 
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F i e l d   of  t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to   a  c e n t r i f u g e   r o t o r   o f  

t h e   s w i n g i n g   b u c k e t   t y p e   a n d ,   in  p a r t i c u l a r ,   to   a  t o p  

l o a d i n g   s w i n g i n g   b u c k e t   c e n t r i f u g e   r o t o r .  
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D e s c r i p t i o n   of  t h e   P r i o r   A r t  

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

c o n t a i n e r   c a r r y i n g   a  s a m p l e   of  t h e   m a t e r i a l   to   be  c e n t r i -  

f u g e d   moves   f r o m   an  i n i t i a l   p o s i t i o n   in  w h i c h   t h e   a x i s   o f  

t h e   s a m p l e   c o n t a i n e r   i s   s u b s t a n t i a l l y   p a r a l l e l   to   t h e   v e r -  
t i c a l   c e n t e r   l i n e   of  t h e   r o t o r   to   a  s e c o n d   p o s i t i o n   i n  

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

t h e   r o t o r   i s   known  as  a  s w i n g i n g   b u c k e t   r o t o r .  

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

or   b u c k e t ,   u s e d   w i t h   s u c h   r o t o r s   t y p i c a l l y   i n c l u d e s   o u t -  

w a r d l y   p r o j e c t i n g   e l e m e n t s ,   or  t r u n n i o n s   h a v i n g   a  p o r t i o n  
t h e r e o f   d e f i n i n g   a  s u b s t a n t i a l l y   c y l i n d r i c a l   b e a r i n g   s u r -  
f a c e .   The  t r u n n i o n   p i n s   a r e   t y p i c a l l y   r e c e i v e d   in   c o r r e s -  
p o n d i n g   s u p p o r t   a rms   t h a t   a r e   p r o v i d e d   w i t h   c o n f o r m i n g  
t r u n n i o n   r e c e i v i n g   s o c k e t s .   A l t e r n a t i v e l y ,   t r u n n i o n   p i n s  

may  be  l o c a t e d   on  t h e   a rms   w i t h   t h e   c o r r e s p o n d i n g   s o c k e t s  



b e i n g   d i s p o s e d   on  t h e   c o n t a i n e r .  

In  e i t h e r   e v e n t   t h e   b e a r i n g   s u r f a c e   on  t h e  

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

r e c e i v i n g   s o c k e t   in  w h i c h   i t   is   r e c e i v e d   t h r o u g h o u t  

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

i n i t i a l   to  t h e   s e c o n d   p o s i t i o n .   The  t r u n n i o n  

r e c e i v i n g   s o c k e t   t h e r e f o r e   a c t s   b o t h   as  t he   s u r f a c e  

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

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

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

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

U S - A - 4 . 4 0 0 . 1 6 6 ,   U S - A - 3 . 3 9 3 . 8 6 4 ,   U S - A - 2 6 3 . 0 5 3   and  C H - A -  

2 9 6 . 4 2 1   d i s c l o s e   t y p i c a l   e x a m p l e s   of  s u c h   r o t o r s .  

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

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

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

on  t he   r o t o r .   H o w e v e r ,   t h e   p r e s e n c e   of  t r u n n i o n   p i n s  

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

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

n e c e s s i t a t i n g   an  u n d e s i r a b l e   i n c r e a s e   in  t he   w e i g h t   o f  

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

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

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

o r i e n t a t i o n   w i t h   r e s p e c t   to  t h e   r o t o r .   T h i s   c a n  

p r e s e n t ,   a t   a  miminum.   an  i n c o n v e n i e n c e   to  a n  

o p e r a t o r .   M o r e o v e r ,   as  is   d e v e l o p e d   h e r e i n ,  

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

can   have   more  d e l e t e r i o u s   c o n s e q u e n c e s .  

The  a b r a d i n g   a c t i o n   w h i c h   o c c u r s   b e t w e e n   t h e  

b e a r i n g   s u r f a c e   on  t he   t r u n n i o n   p i n   and  t he   s o c k e t   i s  

a l s o   b e l i e v e d   to  be  d i s a d v a n t a g e o u s   f o r   s e v e r a l  

r e a s o n s .   F i r s t   of  a l l ,   t h e   a b r a s i o n   r e s u l t s   in  t h e  



w e a r i n g   of  m e t a l   w h i c h   mus t   be  c l o s e l y   m o n i t o r e d .   To  

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

t h e   p i n s   and  t h e   s u p p o r t s .   F u r t h e r m o r e ,   t r u n n i o n   p i n s  

r e q u i r e   t h e   s t r u c t u r e s   e x h i b i t   r e l a t i v e l y   l a r g e   r a d i i  

in   o r d e r   to  r e d u c e   t r u n n i o n   s t r e s s   and  c o n t a c t   s t r e s s .  

In  U S - A - 4 . 4 3 5 . 1 6 7 ,   arL 

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

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

b e t w e e n   one  or  more  p r o f i l e d   s u r f a c e s .   H o w e v e r ,   s u c h  

an  a r r a n g e m e n t   a p p e a r s   to  p r e v e n t   o r i e n t a t i o n   of  t h e  
c o n t a i n e r   w i t h   i t s   a x i s   c o m p l e t e l y   p a r a l l e l   to  t h e  
v e r t i c a l   a x i s   of  t h e   r o t o r .   A  r o l l i n g   p r o f i l e  

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

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

c e n t r i f u g a t i o n .   At  z e r o   r o t a t i o n a l   s p e e d   t h e   s a m p l e  
c o n t a i n e r   w i l l   hang   in  a  t r u e   v e r t i c a l   p o s i t i o n   o n l y  
i f   t h e   l i n e   of  r e s t r a i n t   is   d i r e c t l y   in   v e r t i c a l  

a l i g n m e n t   w i t h   t h e   c e n t e r   of  g r a v i t y   of  t h e   s a m p l e  
c o n t a i n e r   on  t h e   c e n t e r l i n e   of  t h e   c o n t a i n e r .   T h e  

l i n e   of  r e s t r a i n t   is  t h a t   l o c a t i o n   w h e r e   t h e   f o r c e s  

a c t i n g   on  t h e   c e n t e r   of  mass  of  t he   c o n t a i n e r   r e s i s t  

m o v e m e n t .   L i k e w i s e ,   u n d e r   h i g h   s p e e d   r o t a t i o n   t h e  

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

t h e   l i n e   of  r e s t r a i n t   i s   in  t he   h o r i z o n t a l   p l a n e   o f  

t h e   c e n t e r   of  g r a v i t y   of  t h e   c o n t a i n e r .   S i n c e   t h e  

c e n t e r   of  g r a v i t y   d o e s   no t   c h a n g e   r e l a t i v e   to  t h e   a x i s  

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

a l t e r   t h e   p o i n t   of  r e s t r a i n t   r e l a t i v e   to  t h i s   a x i s ,  

t he   a b o v e   r e q u i r e m e n t s   a r e   m u t u a l l y   e x c l u s i v e .   S i n c e  

i t   is  d e s i r a b l e   in  o p e r a t i o n   to  have   t he   a x i s   of  t h e  

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

f i e l d ,   i t   f o l l o w s   w i t h   t h e   S t o w e r   s t r u c t u r e   t h a t   a s  
t h e   r o t o r   s l o w s   and  s t o p s   t h e   a x i s   of  t h e   c o n t a i n e r  

w i l l   no t   hang   in  a  t r u e   v e r t i c a l   p o s i t i o n .   T h u s ,   a t  



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

u n s e t t l i n g   the   g r a d i e n t   in  t he   c o n t a i n e r   e x i s t s   u n l e s s  

t h e   u s e r ,   when  r e m o v i n g   t he   c o n t a i n e r ,   is   c a r e f u l   t o  

keep   i t   a t   t h e   same  o r i e n t a t i o n   as  e x i s t e d   when  t h e  

r o t o r   s t o p p e d .  

A c c o r d i n g l y ,   in  v i e w   of  t h e   f o r e g o i n g ,   i t   i s  

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

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

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

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

c o n t a i n e r ' s   l i n e   of  r e s t r a i n t   as  e x h i b i t e d   by  t h e  

p r i o r   a r t .  

As  a l l u d e d   to  e a r l i e r ,   p r i o r   a r t   t r u n n i o n  

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

a c c u r a t e l y   o r i e n t e d   and  m o u n t e d   on  t h e   t r u n n i o n s .  

H o w e v e r ,   t h i s   r e q u i r e m e n t   is  n o t   a l w a y s   f u l f i l l e d   i n  

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

t h e   r o t o r .   The  m a j o r i t y   of  r o t o r   m i s h a p s   can  b e  

t r a c e d   to  t he   m i s o r i e n t a t i o n   of  t he   s a m p l e   c o n t a i n e r  

on  t h e   r o t o r .  

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

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

a r t   t r u n n i o n   s y s t e m s   i t   is  a l s o   b e l i e v e d   a d v a n t a g e o u s  

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

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

A c c o r d i n g l y   i t   is   b e l i e v e d   to  be  of  f u r t h e r  

a d v a n t a g e   to  p r o v i d e   a  t op   l o a d i n g   c e n t r i f u g e   r o t o r   i n  

w h i c h   t he   r e q u i r e m e n t   of  c o n t a i n e r   o r i e n t a t i o n   w i t h  

r e s p e c t   to  t he   r o t o r   is  t o t a l l y   e l i m i n a t e d .   T h a t   i s ,  

a  r o t o r   in  w h i c h   a  s a m p l e   c o n t a i n e r   may  b e  

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

v e r i f y i n g   t he   p o s i t i o n   of  t he   c o n t a i n e r   w i t h   r e s p e c t  

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

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



SUMMARY  OF  THE  INVENTION 

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

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

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

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

r o t o r .   E a c h   p i v o t   e l e m e n t   is   a r r a n g e d   to  d e f i n e   a  
t h i n   k n i f e   edge   a d a p t e d   to  r e c e i v e   t he   p i v o t   s u r f a c e  

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

c o n t a c t .   The  r o t o r   is  a r r a n g e d   s u c h   t h a t   t h e   s a m p l e  
c o n t a i n e r   may  be  l o a d e d   i n t o   t h e   r o t o r   f r o m   t h e   t o p  
w i t h o u t   t h e   n e c e s s i t y   of  o r i e n t i n g   t h e   c o n t a i n e r   o n  

t h e   p i v o t   s u r f a c e s .   T h a t   i s ,   t h e   c o n t a i n e r   may  b e  

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

d i m e n s i o n   of  t h e   s u r f a c e   may  l i e   c o i n c i d e n t   w i t h   t h e  

l i n e   c o n t a c t   d e f i n e d   by  t h e   p i v o t   e d g e s .  

A  g u i d e   s u r f a c e   is  d i s p o s e d   on  t h e   r o t o r  

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

to  g u i d e   t h e   same  as  i t   p i v o t s   w i t h   r o t a t i o n   of  t h e  

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

t h r o u g h   a  p o r t i o n   of  i t s   t r a v e l   f rom  t h e   i n i t i a l   t o  

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

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

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

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

d e f l e c t   to  an  e x t e n t   w h i c h   p e r m i t s   t h e   s a m p l e  

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

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

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

w h i c h   may  be  p r o v i d e d   a b o u t   t h e   r o t o r .   A  s t o p   s u r f a c e  

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

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

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  s a m p l e  

c o n t a i n e r   f o r   u se   in  a  t op   l o a d i n g   c e n t r i f u g e   r o t o r   of  ' 

t h e   t y p e   h a v i n g   a  p a i r   of  k n i f e - l i k e   p i v o t   e d g e s  



t h e r e o n .   The  c o n t a i n e r   i n c l u d e s   a  body  member  h a v i n g  

a  s a m p l e - r e c e i v i n g   v o l u m e   t h e r e i n .   The  body  c a r r i e s ,  

a t   a  c o n v e n i e n t   l o c a t i o n   t h e r e o n ,   a  p l a n a r   p i v o t  

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

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

i n c l u d e s   a  cap  t h r e a d i l y   or  o t h e r w i s e   c o n n e c t a b l e  

t h e r e t o   w h i c h   c a r r i e s   t he   p l a n a r   s u r f a c e .   The  p l a n a r  

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

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

of  t he   cap  and  i n t e r s e c t s   t h e   l o n g i t u d i n a l   a x i s  

t h e r e o f .   Any  d i a m e t r i c a l   d i m e n s i o n   of  t h e   s u r f a c e   m a y  
be  a l i g n e d   w i t h   t h e   l i n e   of  c o n t a c t ,   t h u s   a v o i d i n g   t h e  

n e c e s s i t y   of  o r i e n t i n g   t h e   c o n t a i n e r   w i t h   r e s p e c t   t o  

t h e   r o t o r .   The  cap  may,  in   t h e   p r e f e r r e d   c a s e ,   c a r r y  

a  g u i d e   p i n   a r r a n g e d   to  c o o p e r a t e   w i t h   a  

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

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

is   a l s o   a r r a n g e d   to  c o o p e r a t e   w i t h   an  a r r e s t i n g  

s u r f a c e   p r o v i d e d   a t   a  c o n v e n i e n t   l o c a t i o n   on  t h e   r o t o r .  
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  i n v e n t i o n   w i l l   be  more  f u l l y   u n d e r s t o o d   f r o m  

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

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

p a r t   of  t h i s   a p p l i c a t i o n   and  in   w h i c h :  

F i g u r e   1  i s   a  p l a n   v i e w   of  a  t op   l o a d i n g  

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

t h e   p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g u r e   2  is  a  s e c t i o n a l   v i e w   t a k e n   a l o n g   s e c t i o n  

l i n e s   2-2  of  F i g u r e   1 :  

F i g u r e   3  is   a  v i e w   s i m i l a r   to  a  p o r t i o n   o f  

F i g u r e   2  s h o w i n g   a  s a m p l e   c o n t a i n e r   in  t he   s e c o n d  

p o s i t i o n   w i t h   t h e   p i v o t   s u p p o r t   e l e m e n t   in  t h e  

d e f l e c t e d   c o n d i t i o n ;  



F i g u r e   4  is   an  e l e v a t i o n a l   v i e w   of  t h e   s a m p l e  

c o n t a i n e r   u s e d   in   e a c h   e m b o d i m e n t   of  t h e   p r e s e n t  
i n v e n t i o n   w i t h   p o r t i o n s   b r o k e n   away  f o r   c l a r i t y ;  

F i g u r e   5  is   a  s i d e   s e c t i o n a l   v i e w   of  a  s a m p l e  

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

e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g u r e   6  is   a  v i e w   s i m i l a r   to  F i g u r e   5  s h o w i n g  

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

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

F i g u r e   7  is  a  p l a n   v i e w   of  a  t op   l o a d i n g   r o t o r  

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

as  shown  in  F i g u r e s   5  a n d   6 .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

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

s i m i l a r   r e f e r e n c e   c h a r a c t e r s   r e f e r   to  s i m i l a r   e l e m e n t s  

in  a l l   F i g u r e s   of  t h e   d r a w i n g s .  

W i t h   r e f e r e n c e   to  F i g u r e s   1  and  2  r e s p e c t i v e l y  

shown  is   a  p l a n   v i e w   of  a  p o r t i o n   of  a  t o p   l o a d i n g  

c e n t r i f u g e   r o t o r   g e n e r a l l y   i n d i c a t e d   by  r e f e r e n c e  

c h a r a c t e r   10  e m b o d y i n g   t h e   t e a c h i n g s   of  t h e   p r e s e n t  

i n v e n t i o n   and  a  s i d e   s e c t i o n a l   v i e w   of  t he   s a m e .  

The  r o t o r   10  i n c l u d e s   a  g e n e r a l l y   a n n u l a r   c o r e  

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

16.  The  d r i v e   a d a p t e r   16  s e r v e s   as  t h e   i n t e r c o n n e c t i n g  

e l e m e n t   t h r o u g h   a  s h a f t   S  w h e r e b y   t h e   r o t o r   10  i s  

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

s c h e m a t i c a l l y )   to  r o t a t e   t h e   r o t o r   10  a b o u t   i t s  

v e r t i c a l   a x i s   18.  Of  c o u r s e ,   any  s u i t a b l e   f o r m   o f  

i n t e r c o n n e c t i o n   b e t w e e n   t h e   r o t o r   10  and  i t s   m o t i v e  

s o u r c e   may  be  u s e d .  

The  c o r e   14  is   f a b r i c a t e d   of  m a t e r i a l   s u c h   a s  

a l u m i n u m ,   t i t a n i u m   or  p l a s t i c .   The  c o r e   14  s e r v e s   t o  

l o c a t e   and  t r a n s m i t   t o r q u e   to  t h o s e   e l e m e n t s   ( t o   b e  

d e s c r i b e d )   d i s p o s e d   o u t w a r d l y   t h e r e f r o m .   The  c o r e  

s h o u l d   be  as  l i g h t w e i g h t   as  p o s s i b l e   in   o r d e r   t o  



m a x i m i z e   i t s   s t r e n g t h   to  w e i g h t   r a t i o   and  to  m i n i m i z e  

s t r e s s e s   d u r i n g   h i g h   s p e e d   r o t a t i o n .   To  d e c r e a s e   t h e  

w e i g h t   t h e   c o r e   14  is   p r o v i d e d   w i t h   a r r a y s   of  c u t o u t s  

22  and  24  on  i t s   u p p e r   and  l o w e r   s u r f a c e s  

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

c o r e   is   s t e p p e d   as  a t   26  ( F i g u r e   2)  to  d e f i n e   u p p e r  
and  l o w e r   c y l i n d r i c a l   p o r t i o n s .   The  u p p e r   c y l i n d r i c a l  

p o r t i o n   and  t h e   l o w e r   c y l i n d r i c a l   p o r t i o n   a r e   e a c h  

p r o v i d e d   w i t h   a  n o t c h   28  and  30,  r e s p e c t i v e l y .   E a c h  

of  t h e   n o t c h e s   r e c e i v e s   a  s u p p o r t i n g   w r a p p i n g   32  a n d  

34,  r e s p e c t i v e l y .   The  w r a p p i n g s   32,  34  a r e   f a b r i c a t e d  

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

m a n u f a c t u r e d   and  s o l d   by  E.  I.  du  P o n t   de  N e m o u r s   a n d  

Company  u n d e r   t he   t r a d e m a r k   KEVLAR®.  E a c h   f i b e r   i s  

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

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

w r a p p i n g s   32,  34  to  e n h a n c e   t h e   s t r e n g t h - t o - w e i g h t  

r a t i o   of  t h e   c o r e   14.  The  w r a p p i n g s   32  and  34  may,  o f  

c o u r s e ,   no t   be  n e c e s s a r y   i f   t h e   c o r e   m a t e r i a l   i s  

i t s e l f   a  s u f f i c i e n t l y   h i g h - s t r e n g t h   m a t e r i a l ,   a s  
t i t a n i u m .  

An  a r r a y   of  s p h e r i c a l   c u t o u t s   38  is   a r r a n g e d  

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

of  t h e   c o r e   14.  C o m m u n i c a t i n g   w i t h   t he   head   of  e a c h  

c y l i n d r i c a l   c u t o u t   is   a  s u b s t a n t i a l l y   c y l i n d r i c a l  

c h a n n e l   42.  The  p u r p o s e   of  t h e   c y l i n d r i c a l   c h a n n e l s  

42  w i l l   be  d e s c r i b e d   in   more  d e t a i l   h e r e i n .   I n t e r p o s e d  

b e t w e e n   a d j a c e n t   ones   of  t he   c u t o u t s   38  a r e   r e c t a n g u l a r  

n o t c h e s   44  ( F i g u r e   1)  f o r   a  p u r p o s e   w h i c h   w i l l   be  a l s o  

s e t   f o r t h   h e r e i n .   The  number   of  c u t o u t s   38,  c h a n n e l s  

42  and  n o t c h e s   44  c o r r e s p o n d s   to  t he   number   of  s a m p l e  

c o n t a i n e r s   c a r r i e d   by  t h e   c e n t r i f u g e   r o t o r   1 0 .  

R e f e r r i n g   to  F i g u r e   4  shown  in  s i d e   e l e v a t i o n  

w i t h   a  p o r t i o n   b r o k e n   away  is   a  s a m p l e   c o n t a i n e r   48  

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



48  has  a  l o n g i t u d i n a l   a x i s   48A  and  i n c l u d e s   a  

s u b s t a n t i a l l y   c y l i n d r i c a l   body  p o r t i o n   50  t h r e a d i l y  

a t t a c h e d   to  a  cap  52.  The  body  50  is  a  s u b s t a n t i a l l y  

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

o t h e r   s u i t a b l e   m a t e r i a l .   The  u p p e r   end  of  t h e   body  50  

is  p r o v i d e d   w i t h   e x t e r n a l   t h r e a d s   54.  The  l o w e r   e n d  

of  t he   body   p o r t i o n   50  f l a r e s   t h r o u g h   a  f r u s t o c o n i c a l  

r e g i o n   56  to  a  s t r e s s   d i s t r i b u t i n g   s p h e r i c a l   e n d  

r e g i o n   58.  The  r a d i u s   of  t he   s p h e r i c a l   end  58  m a t c h e s  

t h a t   of  a  f o r c e   d i s t r i b u t i n g   member  110  d i s p o s e d   a b o u t  

t h e   o u t e r   p e r i p h e r y   of  t h e   r o t o r .   The  i n t e r i o r   of  t h e  

body   p o r t i o n   50  is  c o n f i g u r e d   w i t h   c y l i n d r i c a l  

s i d e w a l l   60  w i t h   a  s p h e r i c a l   end  62  w h i c h   c o m b i n e   t o  

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

t h e   body  50.  Of  c o u r s e ,   t h e   c o n t o u r   of  t h e   i n t e r i o r  

of  t he   body  50  may  t a k e   any  d e s i r e d   s h a p e .  

The  cap  52  is   a  h e m i s p h e r i c a l   member ,   p r e f e r a b l y  

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

h a v i n g   an  i n t e r n a l l y   t h r e a d e d   b o r e   64  a d a p t e d   t o  

r e c e i v e   t h e   e x t e r n a l   t h r e a d s   54  of  t h e   body  50.  T h e  

a n n u l a r   p l a n a r   u n d e r s u r f a c e   66  of  t h e   cap  52  d e f i n e s   a  

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

The  e x t e r i o r   s u r f a c e   of  t h e   cap  52  d e f i n e s   a  s u r f a c e  

68  t o p p e d   by  an  a x i a l l y   e x t e n d i n g   c y l i n d r i c a l   s t o p   p i n  

70.  The  p i n   70  a l s o   c o n v e n i e n t l y   s e r v e s   as  a  h a n d l e  

f o r   t h e   c o n t a i n e r   48.  The  c o n t o u r   of  t h e   s u r f a c e   68 

c o r r e s p o n d s   in  s h a p e   to  t he   s h a p e   of  t h e   s u r f a c e   o f  

t h e   s p h e r i c a l   c u t o u t s   38  p r o v i d e d   in  t h e   c o r e   1 4 .  

S i m i l a r l y ,   t h e   e x t e r i o r   c o n t o u r   of  t he   p i n   70  c o n f o r m s  

to  t h e   c o n t o u r   of  t h e   c y l i n d r i c a l   c h a n n e l s   42  p r o v i d e d  

in  t he   c o r e   1 4 .  

As  s e e n   w i t h   r e f e r e n c e   to  F i g u r e s   1  and  2 

a r r a n g e d   c i r c u m f e r e n t i a l l y   a b o u t   t he   c o r e   14  is   a n  

a r r a y   of  f o r c e   t r a n s m i t t i n g   s e g m e n t s   74  p r e f e r a b l y  

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



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

m a n u f a c t u r e d   by  E.  I.  du  P o n t   de  N e m o u r s   and  C o m p a n y ,  

and  s o l d   u n d e r   t h e   t r a d e m a r k   RYNITEQD.  Each   s e g m e n t   7 4  

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

h a v i n g   g e n e r a l l y   r a d i a l l y   e x t e n d i n g   s i d e w a l l s   76  w h i c h  

t a p e r   t h r o u g h   c o n v e r g i n g   c u r v e d   p o r t i o n s   78  t o w a r d s   a  

g e n e r a l l y   r e c t a n g u l a r   key  p o r t i o n   80.  Each   k e y  

p o r t i o n   80  i s   c o n f i g u r e d   f o r   a  c l o s e   f i t t i n g  

r e l a t i o n s h i p   w i t h   one  of  t h e   n o t c h e s   44  p e r i p h e r a l l y  

a r r a n g e d   a b o u t   t h e   c o r e   14.  The  s e g m e n t   74  is   c u t - o u t  

to  f o rm  a  r e c e s s   82  to  e l i m i n a t e   t h a t   e x t r a   m a s s  

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

d e s c r i b e d .   The  r e c e s s   82  f o r m e d   on  t h e   s e g m e n t   7 4  

d e f i n e s   a  p a i r   of  g e n e r a l l y   r a d i a l l y   e x t e n d i n g   s t r u t s  

85  j o i n e d   by  an  a r c u a t e   c o n n e c t i n g   l a n d   86.  The  e n d  

of  e a c h   s t r u t   85  i s   s t e p p e d   a t   i t s   r a d i a l l y   o u t e r   e n d ,  

as  a t   90,  f o r   a  p u r p o s e   made  c l e a r   h e r e i n .  

As  p e r h a p s   b e s t   s e e n   in  F i g u r e   3  in  w h i c h   a  

p o r t i o n   of  t h e   s a m p l e   c o n t a i n e r   48  is  b r o k e n   away, ,  
e a c h   s i d e w a l l   76  of  a  s e g m e n t   74  is   p r o v i d e d   w i t h   a  

s t e p   92  d e f i n e d   by  a  s u b s t a n t i a l l y   v e r t i c a l   p l a n a r  

s h e l f   93,  a  h o r i z o n t a l   s h e l f   94  and  a  r a d i a l l y   p l a n a r  

p o r t i o n   96  ( F i g u r e   1)  e x t e n d i n g   r a d i a l l y   i n w a r d l y   f r o m  

s i d e w a l l   76.  A  n o t c h   98  ( F i g u r e s   2  and  3)  is   p r o v i d e d  

i n t o   t he   s t e p   92  to  r e c e i v e   and  to  s e c u r e   one  end  of  a  

r e s i l i e n t   p i v o t   e l e m e n t   1 0 0 .  

The  p i v o t   e l e m e n t   100  i s   f o r m e d   of  a  h i g h  

s t r e n g t h   r e s i l i e n t   m a t e r i a l ,   s u c h   as  s t a i n l e s s   s p r i n g  

s t e e l   or  t h e   l i k e ,   and  t a k e s   t h e   f o rm  when  in   i t s  

d e v e l o p e d   s t a t e   of  a  r e c t a n g u l a r   s t r i p   101.   One  e n d  

of  t he   s t r i p   101  is   i n s e r t e d   i n t o   t h e   n o t c h   98  and  i s  

s e c u r e d   t h e r e t o   by  any  s u i t a b l e   means   of  a t t a c h m e n t .  

The  s t r i p   101  is   b e n t   a t   a  l o w e r   e l b o w   102  a d j a c e n t  

t h e   l o w e r   s u r f a c e   of  t h e   s t e p   92  and  s l a n t s   v e r t i c a l l y  



and  r a d i a l l y   i n w a r d l y   to  a  s e c o n d ,   u p p e r ,   bend  1 0 4 .  

w h e r e a t   t h e   s t r i p   101  is  b e n t   b a c k w a r d s   to  d e f i n e   a  

p o r t i o n   106  w h i c h   o v e r l i e s   t he   s h e l f   94  of  t h e   s t e p  

92.  The  u p p e r   bend  104  of  t h e   s t r i p   101  d e f i n e s   a  

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

c o n t a i n e r   48.  The  u n d e r s u r f a c e   of  t h e   s t r i p   1 0 1  

i n t e r m e d i a t e   t h e   b e n d s   102  and  104  d e f i n e s   a  

p r e d e t e r m i n e d   c l e a r a n c e   s p a c e   108  ( F i g u r e   2)  w i t h   t h e  

v e r t i c a l   p l a n a r   f a c e   93  of  t h e   s t e p   92  f o r   a  p u r p o s e  
d i s c u s s e d   h e r e i n .   The  k n i f e   e d g e - l i k e   p i v o t   s u p p o r t  

may  be  d e f i n e d   in  a  v a r i e t y   of  w a y s .   One  s u c h  

a l t e r n a t i v e   is   d e s c r i b e d   h e r e i n   in   c o n n e c t i o n   w i t h  

F i g u r e s   5  t h r o u g h   7.  Any  o t h e r   a l t e r n a t i v e  

c o n s t r u c t i o n s   w h e r e b y   t h e   k n i f e   e d g e   p i v o t   s u p p o r t   i s  

d e f i n e d   a r e   to  be  u n d e r s t o o d   as  l y i n g   w i t h i n   t h e  

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

The  c i r c u m f e r e n t i a l   d i s t a n c e   b e t w e e n   t h e  

r a d i a l l y   o u t e r   e n d s   of  t h e   s t r u t s   85  of  a d j a c e n t  

s e g m e n t s   74  is   c l o s e d   by  a  s h e l l - l i k e   d i s t r i b u t o r  

e l e m e n t   110.   The  c i r c u m f e r e n t i a l   ends   of  t h e   s h e l l  

110  a r e   r e c e i v e d   in  t h e   s t e p s   90  p r o v i d e d   o n  

c o n f r o n t i n g   s t r u t s   85  on  a n g u l a r l y   a d j a c e n t   s e g m e n t s  

74.   The  i n n e r   s u r f a c e   of  t h e   d i s t r i b u t o r   s h e l l   110  i s  

c o n c a v e l y   s p h e r i c a l ,   as  s e e n   f r o m   F i g u r e s   2  and  3 .  

The  s h e l l   110  is   p r e f e r a b l y   f a b r i c a t e d   in   a  h o n e y c o m b  

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

s o l i d   s h a p e d   p l a t e s   of  a l u m i n u m .   Any  o t h e r   s u i t a b l e  

c o n s t r u c t i o n   may  be  u s e d .  

A d j a c e n t   s e g m e n t s   74  a r e   k e y e d   i n t o   t h e  

c o r r e s p o n d i n g   n o t c h e s   44  on  t h e   c o r e   14  to  d e f i n e   t h e  

c i r c u m f e r e n t i a l l y   s p a c e d   a r r a y   t h e r e o f .   The  s p a c e s  
b e t w e e n   c o n f r o n t i n g   s u r f a c e s   76  of  a n g u l a r l y   a d j a c e n t  

s e g m e n t s   74  t o g e t h e r   w i t h   t h e   d i s t r i b u t o r   1 1 0  

c o o p e r a t e   to  d e f i n e   a  p o c k e t   or  r e g i o n   112  a d a p t e d   t o  

r e c e i v e   and  s u p p o r t   a  s a m p l e   c o n t a i n e r   48  d u r i n g  



r o t a t i o n   t h e r e o f .   As  d i s c u s s e d   h e r e i n ,   t h e   p o c k e t   1 1 2  

is   a c c e s s i b l e   to  an  o p e r a t o r   f o r   t op   l o a d i n g   of  a  

s a m p l e   c o n t a i n e r   4 8 .  

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

by  c i r c u m f e r e n t i a l l y   e x t e n d i n g   band  116  of  f i b e r  

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

to  t h a t   u s e d   to  f o rm  t h e   w r a p p i n g s   32  and  34.  T h e  

w r a p p i n g s   32  and  34  as  w e l l   as  t h e   band   116  a r e   f o r m e d  

of  a  c o m p o s i t e   m a t e r i a l   s u c h   as  an  e p o x y   c o a t e d   a r a m i d  

f i b e r   m a n u f a c t u r e d   and  s o l d   by  E.  I.  du  P o n t   de  N e m o u r s  

and  Co.  I n c .   u n d e r   t h e   t r a d e m a r k   KEVLAR®.  The  f i b e r  

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

member  t h r o u g h   t h a t   number   of  t u r n s   r e q u i r e d   f o r   a  

g i v e n   r a d i a l   d e p t h .   The  a s s e m b l y   is  t h e n   p l a c e d   in  a n  

a u t o c l a v e   and  t he   t e m p e r a t u r e   e l e v a t e d   to  a  s u i t a b l e  

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

e p o x y .   Of  c o u r s e ,   any  o t h e r   s u i t a b l e   w r a p p i n g  

m a t e r i a l   a n d / o r   means   of  w r a p p i n g   or  b a n d i n g   t he   r o t o r  

may  be  u t i l i z e d .   Each   s e g m e n t   74  s e r v e s   to  c o n n e c t  

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

t h u s   s e r v e s   as  s t r u c t u r a l   i n t e r c o n n e c t i o n   f o r   t h e  

r o t o r   much  l i k e   t h e   s p o k e s   of  a  w h e e l   i n t e r c o n n e c t   t h e  

r im  to  t he   hub .   A  c o v e r   118  may  be  c o n n e c t e d   to  t h e  

r o t o r ,   as  by  a  t h r e a d e d   c o n n e c t i o n ,   i f   d e s i r e d .  

In  o p e r a t i o n ,   a  s a m p l e   of  m a t e r i a l   to  b e  

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

i n t o   t h e   i n t e r i o r   of  t h e   s a m p l e   c o n t a i n e r   48  and  t h e  

cap  52  t h e r e o f   s e c u r e d   to  t h e   body  p o r t i o n   50.  S a m p l e  

c o n t a i n e r s   48  a r e   t op   l o a d e d   in  a  b a l a n c e d   m a n n e r   i n t o  

d i a m e t r i c a l l y   o p p o s e d   ones   of  t h e   p o c k e t s   112  a r r a n g e d  

a r o u n d   t h e   p e r i p h e r y   of  t he   r o t o r   10.  Each   c o n t a i n e r  

48  i s   s u p p o r t e d   in  i t s   p o c k e t   112  a l o n g   an  i n t e r r u p t e d  

l i n e   c o n t a c t   122  shown  in  F i g u r e   1  by  t h e   c h a r a c t e r s  

122A  and  122B.  The  i n t e r r u p t e d   l i n e   of  c o n t a c t   122  i s  



d e f i n e d   b e t w e e n   t he   k n i f e   edge   p r o v i d e d   by  t h e   u p p e r  
b e n d s   104  of  t he   p i v o t   s u p p o r t   e l e m e n t   p a i r   1 0 0  

m o u n t e d   on  t h e   s t e p   92  on  a n g u l a r l y   c o n f r o n t i n g  

s i d e w a l l s   76  of  a d j a c e n t   s e g m e n t s   74  and  t h e   a d j a c e n t  

c o r r e s p o n d i n g   p o r t i o n   of  t h e   a n n u l a r   u n d e r s u r f a c e   66 

of  t he   cap  52  of  t h e   s a m p l e   c o n t a i n e r   48.  P r e f e r a b l y ,  

t h e   l i n e   c o n t a c t   122  so  d e f i n e d   e x t e n d s   s u b s t a n t i a l l y  

c o i n c i d e n t   w i t h   a  d i a m e t r i c a l   d i m e n s i o n   68D  of  t h e  

p i v o t   s u r f a c e   66  of  t h e   c a r r i e r   48.  The  d i m e n s i o n   68D 

i n t e r s e c t s   t he   a x i s   48A  of  t h e   c o n t a i n e r   48.  Any  o n e  

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

s u r f a c e   66  may  be  c o i n c i d e n t   w i t h   t he   i n t e r r u p t e d   l i n e  

of  c o n t a c t   122.   A l t e r n a t e l y   s t a t e d ,   t h e   c o n t a i n e r   48  

may  be  i n t r o d u c e d   i n t o   t he   r o t o r   so  t h a t   any  d i a m e t e r  

of  t h e   p i v o t   s u r f a c e   66  a l i g n s   w i t h   t he   k n i f e   e d g e  

p i v o t s .   The  c o n t a i n e r   48  need   no t   be  o r i e n t e d   w i t h  

r e s p e c t   to  r o t o r .   T h u s ,   t h e   p r i m a r y   c a u s e   of  m i s h a p  

- -   m i s a l i g n m e n t   of  t he   s a m p l e   c o n t a i n e r   - -   is   a v o i d e d  

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

W i t h   e a c h   c o n t a i n e r   48  in   i t s   i n i t i a l   p o s i t i o n  

(as   shown  in  s o l i d   l i n e s   in  F i g u r e   2)  m o t i v e   f o r c e   i s  

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

t h e   v e r t i c a l   a x i s   18.  I n c r e a s i n g   r o t a t i o n a l   s p e e d  

c a u s e s   t h e   s a m p l e   c o n t a i n e r   48  to  p i v o t   on  t h e   l i n e  

c o n t a c t   122  as  a b o v e   d e f i n e d   and  to  move  f r o m   t h e  

i n i t i a l   p o s i t i o n   in  w h i c h   t h e   a x i s   48A  of  t h e   s a m p l e  

c o n t a i n e r   48  l i e s   s u b s t a n t i a l l y   p a r a l l e l   to  t h e   s p i n  

a x i s   18  of  t h e   r o t o r   to  a  s e c o n d   p o s i t i o n   ( s h o w n   i n  

d o t t e d   l i n e s   in  t h e   l e f t   h a l f   of  F i g u r e   2)  in  w h i c h  

t h e   a x i s   48A  of  t he   c o n t a i n e r   48  l i e s   in  a  p l a n e  

s u b s t a n t i a l l y   p e r p e n d i c u l a r   to  t h e   s p i n   a x i s   1 8 .  

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

l i n e   c o n t a c t   122  d e f i n e d   b e t w e e n   t h e   u n d e r s u r f a c e   66 

of  t h e   head   52  of  t h e   s a m p l e   c o n t a i n e r   48  and  i t s  

a s s o c i a t e d   p a i r   of  p i v o t   s u p p o r t   e l e m e n t s   100  i s  



m a i n t a i n e d .   T h u s ,   t he   p o i n t   of  r e s t r a i n t   d e f i n e d   b y  

t h e   l i n e   c o n t a c t   122  r e m a i n s   t h e   same  t h r o u g h o u t   t h e  

p i v o t a l   m o v e m e n t   of  t he   c o n t a i n e r   48.  As  a  r e s u l t  

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

and  t h e   s o c k e t s   and  t h e   r o l l i n g   a c t i o n   p r e s e n t   in  t h e  

v a r i o u s   p r i o r   a r t   s w i n g i n g   b u c k e t   r o t o r s   i s  

a d v a n t a g e o u s l y   a v o i d e d .  

T h r o u g h o u t   i t s   m o t i o n   f rom  t he   i n i t i a l   to  t h e  

s e c o n d   p o s i t i o n   ( shown   in  d o t - d a s h   l i n e s   in  F i g u r e   2 )  

t h e   l o w e r   s p h e r i c a l   end  58  of  t he   c o n t a i n e r   48  r e m a i n s  

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

t h e   d i s t r i b u t o r   s h e l l   110.   G u i d a n c e   of  t he   s a m p l e  

c o n t a i n e r   48  o v e r   a  p o r t i o n   of  i t s   t r a v e l   f rom  t h e  

i n i t i a l   to  t h e   s e c o n d   p o s i t i o n   may  be  e f f e c t e d   u s i n g   a  

s t r u c t u r e   s i m i l a r   to  a  p o r t i o n   of  t he   s t r u c t u r e  

d i s c u s s e d   in   c o n n e c t i o n   w i t h   F i g u r e s   5  t h r o u g h   7 .  

Such   g u i d a n c e   s t r u c t u r e   is   p r o v i d e d   in  t he   r o t o r   c o r e  

14  a t   a  p o i n t   r a d i a l l y   i n w a r d l y   of  t h e   p i v o t   e l e m e n t  

100.   M o t i o n   of  t h e   s a m p l e   c o n t a i n e r   48  b e y o n d   t h e  

s e c o n d   ( h o r i z o n t a l )   p o s i t i o n   shown  in  F i g u r e   2  i s  

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

70  of  t h e   c o n t a i n e r   48  i n t o   t h e   c o r r e s p o n d i n g  

c y l i n d r i c a l   c h a n n e l   42  p r o v i d e d   in   the   c o r e   1 4 .  

The  s p r i n g   e l e m e n t   100  is   s u i t a b l y   d e s i g n e d   t o  

d e f l e c t   in   s u c h   a  m a n n e r   t h a t   t he   c o n t a i n e r   48  i s  

s u b s t a n t i a l l y   h o r i z o n t a l   b e f o r e   t h e   s p h e r i c a l   end  58 

of  t he   c o n t a i n e r   48  c o n t a c t s   t he   i n n e r   s p h e r i c a l  

s u r f a c e   of  t h e   s h e l l   110.   As  t h e   r o t o r   s p i n s ,   t h e  

c o n t a i n e r   48  p i v o t s   w h i l e   t h e   s p r i n g   100  d e f l e c t s .  

Once  h o r i z o n t a l   t h e   i n c r e a s i n g   c e n t r i f u g a l   f o r c e   o n  

t he   c o n t a i n e r   48  c o n t i n u e s   t he   d e f l e c t i o n   of  t h e  

s p r i n g   100  in  a  r a d i a l l y   o u t w a r d l y   d i r e c t i o n   to  c l o s e  

t h e   c l e a r a n c e   gap  108  to  t h e r e b y   c a u s e   t he   u n d e r s u r f a c e  

of  t h e   m i d - p o r t i o n   of  t h e   p i v o t   e l e m e n t   100  to  a p p r o a c h  

i n t o   c l o s e   a d j a c e n c y   to  t he   v e r t i c a l   f a c e   93  of  t h e  



s t e p   92.  T h i s   b r i n g s   t h e   s p h e r i c a l   s u r f a c e   58  of  t h e  

s a m p l e   c o n t a i n e r   48  i n t o   f o r c e   t r a n s m i t t i n g   c o n t a c t ,  

shown  a t   123  ( F i g u r e   3 ) ,   w i t h   t he   i n n e r   s u r f a c e   of  t h e  

d i s t r i b u t o r   s h e l l   110  and  t h e r e b y   i n t o   a  f o r c e  

t r a n s m i s s i v e   r e l a t i o n s h i p   w i t h   t h e   band  116  w r a p p e d  

a r o u n d   t h e   r o t o r   10.  By  j u d i c i o u s l y   s e l e c t i n g   t h e  

m a t e r i a l   and  g e o m e t r y   of  t h e   c o n t a i n e r   48  t h e  

c e n t r i f u g a l   l o a d i n g   on  t h e   band  116  f rom  t h e   c o n t a i n e r  

48  t h r o u g h   t h e   d i s t r i b u t o r   s h e l l   110  is  a p p r o x i m a t e d  

by  t he   l o a d   i m p o s e d   on  t h e   band  116  by  t h e   s e g m e n t s   7 4 .  

The  a b u t m e n t   b e t w e e n   t he   b o t t o m   s u r f a c e   58  o f  

t h e   s a m p l e   c o n t a i n e r   48,  t h r o u g h   t h e   d i s t r i b u t o r   s h e l l  

e l e m e n t   110,   has   t h e   t e n d e n c y   to  more  u n i f o r m l y   l o a d  

t h e   band  116  and  t h e r e b y   p r e v e n t   t h e   i m p o s i t i o n   o f  

l o c a l i z e d   s t r e s s e s   on  t h e   band  116  w h i c h ,   in  t h e  

a b s e n c e   of  t he   d i s t r i b u t o r   e l e m e n t s   110  w o u l d   a p p e a r  

as  e s s e n t i a l l y   a  s m a l l   a r e a   c o n t a c t   b e t w e e n   t h e  

c o n t a i n e r   and  t h e   b a n d .  

In  v i e w   of  t h e   f o r e g o i n g ,   t h o s e   s k i l l e d   in  t h e  

a r t   h a v i n g   t h e   b e n e f i t   of  t h e   t e a c h i n g s   of  t h e   p r e s e n t  

i n v e n t i o n   as  s e t   f o r t h   h e r e i n   may  e f f e c t   n u m e r o u s  

m o d i f i c a t i o n s   t h e r e t o .   For   e x a m p l e ,   i t   may  in  s o m e  

i n s t a n c e s   be  d e s i r e d   to  e l i m i n a t e   t h e   cap  52  f rom  t h e  

c o n t a i n e r   48.  In  t h i s   i n s t a n c e   t he   p l a n a r   p i v o t  

s u r f a c e   66  may  be  p r o v i d e d   in  any  c o n v e n i e n t   m a n n e r   o n  

t h e   body  member  50.  As  an  e x a m p l e   t he   body  may  b e  

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

w h i c h   c a r r y   t h e   s u r f a c e s   66  in  a  p o s i t i o n   t h e r e o n  

a p p r o p r i a t e   to  c o a c t   w i t h   t h e   p i v o t   e l e m e n t s   1 0 0 .  

L i k e w i s e ,   t h e   s t o p   e l e m e n t   d e f i n e d   by  t he   p i n   70  m a y  

be  s u i t a b l y   i m p l e m e n t e d   by  a p p e n d a g e s   to  t he   body  5 0 .  

T h e s e   and  o t h e r   m o d i f i c a t i o n s   a r e ,   h o w e v e r ,   to  be  b e  

c o n s t r u e d   as  l i n e   w i t h i n   t h e   s c o p e   of  t h e   p r e s e n t  

i n v e n t i o n   as  s e t   f o r t h   in  t h e   a p p e n d e d   c l a i m s .  



An  a l t e r n a t e   e m b o d i m e n t   of  t h e   i n v e n t i o n   i s  

shown  in  F i g u r e s   5  t h r o u g h   7.  In  t h i s   e m b o d i m e n t   t h e  

s a m p l e   c o n t a i n e r   48  is  c a r r i e d   by  a  s a m p l e   c o n t a i n e r  

h o u s i n g   a s s e m b l y   124  h a v i n g   a  f i r s t   and  a  s e c o n d  

h o u s i n g   e l e m e n t s   126A  and  126B  r e s p e c t i v e l y   j o i n e d  

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

j o i n t u r e   p l a n e   128.   The  i n n e r   ends   of  t h e   e l e m e n t s  

126  may  t a k e   any  s h a p e   bu t   a r e   p r e f e r a b l y   f l a t ,   as  a t  

130  ( F i g u r e   7 ) ,   to  a b u t   t he   c o r e   14.  The  i n n e r  

s u r f a c e   of  e a c h   of  t h e   s a m p l e   h o u s i n g   e l e m e n t s   1 2 6  

c o n t a i n s   a  s p h e r i c a l   s u r f a c e   38'  w i t h   a  c o m m u n i c a t i n g  

r o t a t i o n   a r r e s t i n g   s u r f a c e   4 2 ' .   When  v e r t i c a l   s u r f a c e s  

132A  and  132B  c o o p e r a t e   to  d e f i n e   a  g u i d e   s l o t   w h i c h  

r e c e i v e s   t h e   p i n   70  to  g u i d e   t h e   c o n t a i n e r   48  o v e r   a  

p o r t i o n   of  i t s   t r a v e l   f rom  t he   i n i t i a l   to  t he   s e c o n d  

p o s i t i o n .   In  t h e   e m b o d i m e n t   of  F i g u r e s   1  t h r o u g h   4 

t h e   g u i d e   s l o t   may  be  d e f i n e d   u s i n g   u p w a r d l y   a n d  

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

a t   e a c h   s i d e   of  t h e   c h a n n e l   42  to  d e f i n e   a  g u i d e   s l o t  

w h i c h   r e c e i v e s   t he   p i n   70  as  t h e   c o n t a i n e r   48  p i v o t s  

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

t r a v e l   f rom  t h e   i n i t i a l   to  t h e   s e c o n d   p o s i t i o n .   T h e  

v e r t i c a l   s l o t   132  c o m m u n i c a t e s   w i t h   t h e   c h a n n e l   42'   t o  

l i m i t   m o v e m e n t   of  t h e   p i n   70  on  t h e   c o n t a i n e r   4 8 .  

C a n t i l e v e r e d   f rom  t he   l o w e r   s u r f a c e   of  e a c h  

h o u s i n g   e l e m e n t   is   a  r e s i l i e n t   l e g   134  w h i c h   h a s  

d e f i n e d ,   a t   t h e   u p p e r   end  t h e r e o f ,   t h e   k n i f e - l i k e  

p i v o t   s u p p o r t   edge   1 0 4 ' .   Each   h o u s i n g   e l e m e n t   126  h a s  

a  r e c e s s e d   p o r t i o n   136  t h e r e i n   w h i c h ,   when  c o n j o i n e d ,  

d e f i n e   a  v o l u m e   in  w h i c h   t h e   s a m p l e   c o n t a i n e r   48  may  

p i v o t .   The  l eg   134  is   d e s i g n e d   to  d e f l e c t   to  p r o d u c e  

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

w i t h   t h e   s p r i n g   1 0 0 .  

In  t h e   i n i t i a l   p o s i t i o n   ( F i g u r e   5)  t h e   l e g   1 3 4  

is   r a d i a l l y   s p a c e d   by  a  d i s t a n c e   108 '   f rom  t h e  



s t r u c t u r e   of  t h e   h o u s i n g   e l e m e n t   126  in  w h i c h   i t   i s  

d i s p o s e d .   The  s a m p l e   c o n t a i n e r   48  is   r e c e i v e d   on  t h e  

p i v o t   e d g e s   104 '   of  t he   s p r i n g   l e g s   134  in  e a c h   of  t h e  

c o o p e r a t i n g   e l e m e n t s   126  and  i t   is  on  t h e s e   e d g e s   t h a t  

t h e   i n t e r r u p t e d   l i n e   of  c o n t a c t   122  is   d e f i n e d   o n  

w h i c h   t h e   c o n t a i n e r   48  p i v o t s   f rom  t h e   f i r s t   to  t h e  

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

m o t i o n   t h e   p i n   70  e n t e r s   t h e   g u i d e   s l o t   132.   As  t h e  

c o n t a i n e r   48  p i v o t s   t he   l e g   134  d e f l e c t s   r a d i a l l y .  

Once  t h e   c o n t a i n e r   r e a c h e s   t he   s e c o n d   p o s i t i o n  

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

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

to  c l o s e   t h e   d i s t a n c e   108 '   to  b r i n g   t h e   s p h e r i c a l  

b o t t o m   s u r f a c e   58  of  t h e   c o n t a i n e r   48  i n t o   f o r c e  

t r a n s m i s s i v e   c o n t a c t   w i t h   t h e   h o u s i n g   126  as  shown  b y  

t h e   c h a r a c t e r   123"  in  F i g u r e   6 .  

The  e x t e r i o r   of  t h e   s a m p l e   c o n t a i n e r   h o u s i n g   1 2 6  

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

r o t o r .   Any  c o n v e n i e n t   c o n f i g u r a t i o n   may  be  s e l e c t e d .  

In  t he   e m b o d i m e n t   shown  in  t h e s e   F i g u r e s   5  t h r o u g h   7 ,  

t he   r o t o r   i n c l u d e s   a  b o w l - s h a p e d   r e c e p t a c l e   138  j o i n e d  

a t   i t s   c e n t e r   to  t he   c o r e   14.  The  b o w l - l i k e  

r e c e p t a c l e   138  is   p r o v i d e d   w i t h   a  c y l i n d r i c a l   s i d e w a l l  

142  w h i c h   l e a d s   to  a  f l a r e d   f r u s t o c o n i c a l   s u r f a c e  

144.   The  e x t e r i o r   of  t h e   c o n j o i n e d   h o u s i n g   a s s e m b l y  

126  m a t c h e s   t h e s e   c o n t o u r s .   The  c y l i n d r i c a l   s i d e w a l l  

142  d e f i n e s   a  band  116 '   f u n c t i o n a l l y   s i m i l a r   to  t h e  

band  1 1 6 .  

In  v i e w   of  t h e   f o r e g o i n g ,   t h o s e   s k i l l e d   in  t h e  

a r t   h a v i n g   t h e   b e n e f i t   of  t h e   t e a c h i n g s   of  t h e   p r e s e n t  

i n v e n t i o n   as  s e t   f o r t h   h e r e i n   may  e f f e c t   n u m e r o u s  

m o d i f i c a t i o n s   t h e r e t o .   T h e s e   m o d i f i c a t i o n s   a r e ,  

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

t h e   p r e s e n t   i n v e n t i o n   as  s e t   f o r t h   in  t h e   a p p e n d e d  

c l a i m s .  



1.  A  c e n t r i f u g e   r o t o r   f o r   s u b j e c t i n g   a  

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

(48)  to   a  c e n t r i f u g a l   f o r c e   f i e l d ,   t h e   s a m p l e   c o n -  

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

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

(100)  d i s p o s e d   in  c i r c u m f e r e n t i a l l y   s p a c e d   r e l a t i o n -  

s h i p   a r o u n d   t h e   r o t o r ,  

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

e l e m e n t   (100)  h a s   a  t h i n   k n i f e   edge   ( 1 0 4 - 1 0 4 ' )  

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

c o n t a i n e r   (48)  a l o n g   a  s u b s t a n t i a l l y   l i n e   c o n t a c t   w h e r e -  

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

(10)  and  any  p o r t i o n   of  t h e   p i v o t   s u r f a c e   may  b e  

r e c e i v e d   on  t h e   p i v o t   e l e m e n t s   ( 1 0 0 ) .  

2.  The  c e n t r i f u g e   r o t o r   of  c l a i m   1  f u r t h e r  

c o m p r i s i n g :  

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

p i v o t   e l e m e n t s   (100)  to   g u i d e   t h e   s a m p l e   c o n t a i n e r   o v e r  

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

r o t a t i o n   of  t h e   r o t o r   (10)  on  t h e   l i n e   of  c o n t a c t  

d e f i n e d   b e t w e e n   t h e   c o n t a i n e r   (48)  and  t h e   p i v o t   e l e -  

m e n t s   (100)  f rom  an  i n i t i a l   p o s i t i o n   in   w h i c h   t h e   a x i s  

(48A)  of  t h e   s a m p l e   c o n t a i n e r   i s   p a r a l l e l   to   t h e   v e r -  

t i c a l   c e n t e r   l i n e   of  t h e   r o t o r   (10)  to   a  s e c o n d   p o s i t i o n  
in  w h i c h   t h e   a x i s   of  t h e   s a m p l e   c o n t a i n e r   i s   p e r p e n d i -  

c u l a r   to   t h e   v e r t i c a l   c e n t e r   l i n e .  

3.  The  c e n t r i f u g e   r o t o r   of  c l a i m   1  or  2 ,  
w h e r e i n   t h e   r o t o r   (10)  i s   s u r r o u n d e d   by  a  c i r c u m f e r e n t i a l  

b a n d   (32)  and  w h e r e i n   e a c h   p i v o t   e l e m e n t   (100)  i s   m o u n t e d  

to   t h e   r o t o r   and  d e s i g n e d   to   p r e v e n t   t h e   r a d i a l l y   o u t e r  
s u r f a c e   of  t h e   c o n t a i n e r   (48)  f r o m   a b u t t i n g   in  a  f o r c e  

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

(48A)  of  t h e   s a m p l e   c o n t a i n e r   i s   p e r p e n d i c u l a r   to   t h e  

v e r t i c a l   c e n t e r   l i n e   of  t h e   r o t o r .  



4.  The  c e n t r i f u g e   r o t o r   of  c l a i m   2  or  3 

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

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

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

5.  The  c e n t r i f u g e   r o t o r   of  one  of  c l a i m s   2  -   4 ,  

f u r t h e r   c o m p r i s i n g   a  s t o p   s u r f a c e   ( 4 2 , 4 2 ' )  

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

t h e   p i v o t a l  m o v e m e n t   of  t h e   s a m p l e   c o n t a i n e r   ( 4 8 )  

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

6.  The  c e n t r i f u g e   r o t o r   of  one  of  c l a i m s   1  -  5 ,  

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

c a l   d i m e n s i o n   a s s o c i a t e d   t h e r e w i t h   and  w h e r e i n   t h e  

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

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

7.  A  s a m p l e   c o n t a i n e r   f o r   use   in   a  c e n t r i f u g e  

r o t o r   a c c o r d i n g   to   one  of  c l a i m s   1  -   6 ,  

c o m p r i s i n g :  

a  body   member  (50)  h a v i n g   a  s a m p l e - r e c e i v i n g  

v o l u m e   t h e r e i n ;   a n d  

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

b e i n g   a d a p t e d   to   o p e r a b l y   e n g a g e   a l o n g   o n e  

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

p i v o t   e d g e s   ( 1 0 4 , 1 0 4 ' )   f o r   s u p p o r t e d   p i v o t a l  

m o v e m e n t   t h e r e o n   f r o m   a  f i r s t   to   a  s e c o n d  

p o s i t i o n .  

8.  The  s a m p l e   c o n t a i n e r   of  c l a i m   7  w h e r e i n   t h e  

c o n t a i n e r   f u r t h e r   c o m p r i s e s   a  cap   (52)  r e m o v a b l y  
c o n n e c t a b l e   to   t h e   body   member   (50)  to   a f f o r d   a c c e s s  

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

on  t he   u n d e r s u r f a c e   of  t h e   cap  ( 5 2 ) .  

9.  The  s a m p l e   c o n t a i n e r   of  c l a i m   7  or  8  w h e r e i n  

t h e   body   (50)  has   a  c e n t r a l   a x i s   (48A)  e x t e n d i n g   l o n g i -  

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

( 1 0 4 , 1 0 4 ' )   e n g a g e   t h e   s u r f a c e   a l o n g   an  i n t e r r u p t e d   l i n e  

c o n t a c t   t h a t   i n t e r s e c t s   t h e   a x i s   (48A)  of  t h e   c o n t a i n e r  

( 4 8 ) .  



10.  The  s a m p l e   c o n t a i n e r   of  one  of  c l a i m s   7  -   9 ,  

w h e r e i n   t h e   r o t o r   (10)  has   a  g u i d e   s l o t   (42)  t h e r e o n   a n d  

w h e r e i n   t h e   body   (50)  has   a  g u i d e   p i n   (70)  a d a p t e d   t o  

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

c o n t a i n e r   (48)  d u r i n g   t h e   p i v o t a l   m o v e m e n t   t h e r e o f .  

11.  The  s a m p l e   c o n t a i n e r   of  one  of  c l a i m s   7  -   1 0 ,  

w h e r e i n   t h e   r o t o r   h a s   a  s t o p   s u r f a c e   ( 4 2 , 4 2 ' )   t h e r e o n  

and  w h e r e i n   t h e   p i n   (70)  on  t h e   body   i s   a d a p t e d   t o  

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

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

12.  The  s a m p l e   c o n t a i n e r   of  c l a i m   11  w h e r e i n  

t h e   r o t o r   (10)  has   a  s t r e s s   c o n f i n i n g   e n c l o s u r e   ( 3 2 )  

t h e r e a r o u n d   and  t h e   body   h a s   a  s p h e r i c a l   s u r f a c e   ( 6 8 )  

a t   one  end  t h e r e o f   a b u t t a b l e   in  a  f o r c e   t r a n s m i s s i v e  

r e l a t i o n s h i p   w i t h   t h e   e n c l o s u r e   ( 3 2 ) .  
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