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(3)  Centrifuge  assembly. 

A  chamber  (41)  within  which  a  rotor  (1)  is  to  be  rotated  is 
provided  with  a  wall (5)  encircling  the  rotor (1)  when  the  rotor 
(1) is  in  position  and  generally  coaxial  with  the  axis  of  rotation 
of  the  rotor  (1),  whereby  the  wall  (5)  is  pivotably  mounted  so 
that  it can  pivot  aboutan  axis  (10) from  an  inoperative  position 
permitting  access  to  the  rotor to  an  operative  position  encircl- 
ing  the  rotor. 





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   a s s e m b l y .  

With  many  forms  of  c e n t r i f u g e ,   the  r o t o r   is  removeably  mounted 

on  the  dr ive   sha f t   so  t ha t   d i f f e r e n t   r o t o r s   may  be  used  in  the  one 

c e n t r i f u g e .   However,  problems  are  encoun te r ed   with  changing  t h e  

r o t o r s   s ince  they  are  heavy.  Female  o p e r a t o r s   o f ten   f ind  i t  

d i f f i c u l t   to  r a i s e   and  lower  the  r o t o r s   in to   the  r o t o r   chamber ,  

n o t a b l y   with  c e n t r i f u g e s   which  are  mounted on  a  work  sur face   as  

opposed  to  being  free  s t and ing   cab ine t   machines .   Fur thermore ,   t h e  

r o t o r   must  be  housed  wi th in   a  guard  r ing   to  p r o t e c t   ope ra to r s   i n  

case  of  r o to r   f a i l u r e .   This  guard  r ing  f u r t h e r   h inders   ready  a c c e s s  

to  the  r o t o r ,   but  can  not  be  d i spensed   w i t h .  

We  have  now  dev ised   a  form  of  c e n t r i f u g e   assembly  which  

reduces   the  above  p r o b l e m s .  

Accord ing ly ,   the  p re sen t   i n v e n t i o n   p r o v i d e s   a  c e n t r i f u g e   a s s e m b l y  

compr i s ing   a  chamber  w i th in   which  a  r o t o r   is  to  be  r o t a t e d ,   t h e  

chamber  being  p rov ided   with  a  wall  e n c i r c l i n g   the  r o t o r   when  t h e  

r o t o r   is  in  p o s i t i o n   and  g e n e r a l l y   coax ia l   with  the  axis  of  r o t a t i o n  

of  the  r o t o r ,   c h a r a c t e r i s e d   in  tha t   the  wall   is  p i v o t a b l y   mounted  so  

t h a t   i t   can  p ivo t   about  an  axis  from  an  i n o p e r a t i v e   p o s i t i o n   p e r m i t t i n g  

access   to  the  r o t o r   to  an  o p e r a t i v e   p o s i t i o n   e n c i r c l i n g   the  r o t o r .  

For  convenience ,   the  i nven t ion   w i l l   be  d e s c r i b e d   with  r e f e r e n c e  

to  a  p r e f e r r e d   form  t h e r e o f   as  shown  in  the  accompanying  drawings  i n  

w h i c h  



Figure   1  is  a  d iagrammat ic   v e r t i c a l   cross  s e c t i o n   of  a  

c e n t r i f u g e ;  

F igure   2  shows  a  d e t a i l   of  the  c e n t r i f u g e   of  F igure   1;  

F igure   3  is  a  d iagrammat ic   pa r t   s k e l t a l   view  of  a  c o u n t e r -  

ba l ance   mechanism  for  use  in  the  c e n t r i f u g e   of  Figure  1;  and  

Figure   4  is  a  d e t a i l e d   view  of  pa r t   of  the  mechanism  of  Figure  3. 

The  c e n t r i f u g e   comprises  a  c o n v e n t i o n a l   removeable   r o t o r   1 

mounted  on  a  sha f t   2  d r iven   by  a  motor  via  a  d i r e c t   d r ive   or  by  a  

s u i t a b l e   d r ive   mechanism  3  as  shown  in  F i g u r e  1 .   The  r o t o r   r o t a t e s  

w i t h i n   a  r o t o r   chamber  4  having  a  base  p l a t e   6.  This  chamber  i s  

p r o v i d e d   with  a  high  t e n s i l e   s t e e l   or  o ther   m a t e r i a l   a n n u l a r  

g u a r d - r i n g   5  su r round ing   the  r o t o r .   The  g u a r d - r i n g   5  is  g e n e r a l l y  

c o a x i a l   with  the  axis  of  r o t a t i o n   of  the  r o t o r   and  w i l l   u s u a l l y  

be  of  c i r c u l a r   form  but  could  be  po lygona l ,   e .g.   squared   or  h e x a g o n a l .  

The  g u a r d - r i n g   5  extends  w i t h i n   chamber  4  for  at  l e a s t   the  he igh t   o f  

r o t o r   2  and  u sua l l y   i t   is  r e q u i r e d   t h a t   the  g u a r d - r i n g   5  p r o j e c t  

some  way  beyond  e i t h e r   end  of  the  r o t o r .   P r e f e r a b l y ,   the  top  and  

bot tom  e x t r e m i t i e s   of  the  g u a r d - r i n g   subtend  an  angle  of  at  l e a s t  

5°  to  the  axis  of  r o t a t i o n   at  the  top  and  bottom  e x t r e m i t i e s   of  t h e  

r o t o r .   The  g u a r d - r i n g   5  is  of  c o n v e n t i o n a l   des ign  and  d i m e n s i o n s .  

If   d e s i r e d ,   the  top  end  of  the  g u a r d - r i n g   can  be  t a p e r e d   i n w a r d l y  

to  p rov ide   f u r t h e r   p r o t e c t i o n   a g a i n s t   escape  of  f ragment   from  t h e  

r o t o r .  

In  a  conven t iona l   c e n t r i f u g e ,   g u a r d - r i n g   5  is  f i x e d l y   mounted ,  

e .g .   by  welding,   to  the  base  p l a t e   6  of  the  chamber  4  and  a  s l i d i n g  



or  p i v o t t i n g   l id   7  (shown  dot ted   in  the  open  p o s i t i o n   in  Figure  1) 

is  provided  for  access  to  the  ro to r   2.  However,  access  to  t h e  

ro to r   is  l i m i t e d   s ince  the  ope ra to r   must  view  the  r o to r   t h r o u g h  

the  l i d   opening  and  over  g u a r d - r i n g   5.  Also  exchange  of  the  r o t o r  

r e q u i r e s   l i f t i n g   of  the  r o to r   over  g u a r d - r i n g   5  through  the  l i d  

o p e n i n g .  

In  the  c e n t r i f u g e   assembly  of  the  i n v e n t i o n   the  g u a r d - r i n g   5 ,  

t o g e t h e r   with  any  e x t e r n a l   c ladding   to  chamber  4,  is  mounted  on  a  

p ivot   so  t ha t   the  g u a r d - r i n g   can  be  p i v o t t e d   out  of  the  way  t o  

permit   ready  access  to  the  r o to r .   Thus,  g u a r d - r i n g   5  can  be  fo rmed  

in  two  segments  which  are  p i v o t t e d   about  an  axis  s u b s t a n t i a l l y  

p a r a l l e l   to  the  axis  of  r o t a t i o n   of  the  r o t o r   so  tha t   the  two  segments  

can  be  swung  a p a r t  t o   permit   access  to  the  r o t o r .   However,  i t   i s  

p r e f e r r e d   tha t   the  whole  of  g u a r d - r i n g   5  move  as  a  uni t   about  an  

axis  s u b s t a n t i a l l y   normal  to  the  axis  of  r o t a t i o n   of  the  r o to r   so  

tha t   i t   is  t i l t e d   upwards  from  i t s   o p e r a t i v e   p o s i t i o n   to  permit   a c c e s s  

to  the  r o t o r .   P r e f e r a b l y ,   as  shown  in  Figure   2  the  gua rd - r ing   5  i s  

mounted  on  an  axle  or  pa i r   of  pins  10  at  the  p e r i p h e r y   t h e r e o f   so  a s  

to  t i l t   the  g u a r d - r i n g   upwards  and  away  from  the  r o to r .   However,  t h e  

axle  or  pins  10  could  be  l oca t ed   forward  or  a f t   of  the  pe r i phe ry   o f  

the  g u a r d - r i n g   5  if   d e s i r e d .   The  p r e c i s e   l o c a t i o n   of  the  p ivo t   p o i n t  

of  the  g u a r d - r i n g   w i l l   depend  upon  the  des ign   of  the  c e n t r i f u g e   and 

whether  a  c o u n t e r b a l a n c e   system,  as  d e s c r i b e d   below,  is  used.  T h u s ,  

i f   the re   is  adequate   room  wi th in   the  c e n t r i f u g e   housing,   the  g u a r d - r i n g  

can  be  p i v o t t e d   about  an  axis  l oca t ed   s u b s t a n t i a l l y   at  i ts   m i d - p o i n t  



to  p rovide   a  t i l t i n g   un i t   which  r e q u i r e s   l i t t l e   e f f o r t   to  t i l t .  

Where  the  p ivo t   poin t   is  l o c a t e d   at  or  near  the  p e r i p h e r y   o f  

the  guard  r ing ,   c o n s i d e r a b l e   e f f o r t   may  be  r e q u i r e d   to  t i l t   t h e  

g u a r d - r i n g   which  t y p i c a l l y   weights   between  10  and  50  kgs.  It  i s  

t h e r e f o r e   p r e f e r r e d   to  p rov ide   the  g u a r d - r i n g   with  a  c o u n t e r -  

b a l a n c i n g   mechanism  which  reduces   the  e f f o r t   needed.  In  o r d e r  

tha t   the  g u a r d - r i n g   should  t i l t   at  a  uniform  angula r   r a t e ,   i t   i s  

p r e f e r r e d   t h a t   the  c o u n t e r b a l a n c i n g   force  should  vary  s u b s t a n t i a l l y  

l i n e a r l y   with  t h e  a n g l e   of  t i l t   of  t h e  g u a r d - r i n g .   In  t h i s   way 

e x c e s s i v e   angular   a c c e l e r a t i o n   of  the  g u a r d - r i n g   dur ing  t i l t i n g  

is  reduced.   The  c o u n t e r b a l a n c e   mechanism  could  take  the  form  of  a  

weight   W  c a r r i e d   by  the  g u a r d - r i n g   5  (as  shown  do t t ed   in  Figure   2) 

a c t i n g   aga ins t   the  mass  M  of  the  g u a r d - r i n g   about  the  p ivo t   p o i n t .  

Such  a  system  however  would  r e q u i r e   the  use  of  very  la rge   w e i g h t s  

i f   the  assembly  is  to  be  compact.  We  t h e r e f o r e   p r e f e r   to  u s e  

energy  s to rage   means  such  as  a  sp r ing   or  pneumatic   p i s t o n   t o  

p rov ide   the  c o u n t e r b a l a n c i n g   f o r c e s .   A  p a r t i c u l a r l y   p r e f e r r e d  

c o u n t e r b a l a n c i n g   mechanism  is  shown  d i a g r a m m a t i c a l l y   in  Figure  3 .  

This  comprises  a  c y l i n d e r   c o n t a i n i n g   gas  under  p r e s s u r e   a c t i ng   on  a  

p lunger   j o u r n a l l e d   in  the  c y l i n d e r .   Such  devices   are  d e n o t e d  

he re in   as  'gas  s p r i n g s ' .   The  gas  sp r ing   20,  or  p r e f e r a b l y   a  p a i r  

of  gas  spr ings   l oca t ed   one  to  each  s ide  of  chamber   4,  acts   upon  a  

l ine   21.  P r e f e r a b l y   each  gas  sp r ing   20  acts  on  one  end  of  a  yoke  

p iece   22  l i nk ing   the  free  ends  of  the  p lungers   23  in  the  gas  s p r i n g s .  

Each  l i ne   21  is  l inked   to  yoke  p iece   22  and  passes   via  a  p u l l e y   24 



to  a  l eve r   arm  25  mounted  on  the  g u a r d - r i n g   5.  The  p r e c i s e  

dimensions  of  the  arm  25  and  i t s   l o c a t i o n   wi l l   depend  upon  t h e  

weight  of  g u a r d - r i n g   5  and  the  l o c a t i o n   of  the  p ivo t   p o i n t .   Gas 

sp r ings   20  can  be  r ep laced   by  c o n v e n t i o n a l   co i led   s p r i n g s .  

The  sp r ings   20  exer t   via  l ines   21  and  arms  25  a  l e v e r a g e  

t end ing   to  t i l t   the  g u a r d - r i n g .   To  compensate  for  d e v i a t i o n s   from 

l i n e a r i t y   in  the  force  exe r t ed   by  spr ings   20  we  p r e f e r   to  l ink  l i n e s  

21  to  arms  25  at  a  point   on  the  upper  su r face   of  the  arms  as  shown 

in  Figure  4  and  to  run  l i nes   21  over  the  sur face   of  arms  25,  

p r e f e r a b l y   in  a  groove  or  channel .   The  su r face   of  arm  25  (or  t h e  

depth  of  the  groove  or  channel)   is  given  a  cammed  p r o f i l e   as  shown 

in  Figure  4  so  tha t   the  e f f e c t i v e   l eng th   of  l ever   arm  25  va r ies   as 

g u a r d - r i n g   5  is  t i l t e d   and  sp r ing   20  is  compressed  or  r e l e a s e d .  

The  above  form  of  c o u n t e r b a l a n c e   mechanism  o f f e r s   a d v a n t a g e s  

over  the  conven t iona l   form  of  use  of  a  gas  spr ing   where  the  s p r i n g  

would  be  mounted  at  x  and  y  on  Figure  2.  With  th is   type  o f  

mount ing  ,   the re   are  severe  l i m i t a t i o n s   as  to  where  the  spr ing   can 

be  mounted  and  yet  achieve  adequate   l eve rage   about  the  p ivot   p o i n t .  

Also  the  sp r ing   o b s t r u c t s   the  access  to  the  r o t o r .   The  form  o f  

mechanism  shown  in  Figure  3  can  be  r e a d i l y   accommodated  wi th in   t h e  

c e n t r i f u g e   housing  e i t h e r   h o r i z o n t a l l y   as  shown  or  v e r t i c a l l y   w i t h  

minimal  d i s r u p t i o n   to  the  c e n t r i f u g e   design  and  with  l i t t l e   e x t r a  

w e i g h t .  

It  w i l l   u s u a l l y   be  p r e f e r r e d   t h a t   the  g u a r d - r i n g   5  be  p r o v i d e d  

with  an  upper  c losu re   30  so  as  to  form,  when  in  the  c losed   p o s i t i o n  



a g a i n s t   base  p l a t e   6,  a  t o t a l   e n c l o s u r e   w i th in   which  ro to r   2  i s  

housed  for  r o t a t i o n .   If  d e s i r e d ,   c l o s u r e   30  can  be  p rovided   w i t h  

a  c o n v e n t i o n a l   l id   to  permit   access  to  the  r o t o r   wi thout   t i l t i n g  

g u a r d - r i n g   5.  It  is  also  p r e f e r r e d   t h a t   any  e x t e r n a l   c l add ing   o r  

hous ing   around  g u a r d - r i n g   5  be  mounted  on  g u a r d - r i n g   5  so  t ha t   i t  

can  be  t i l t e d   as  a  uni t   with  g u a r d - r i n g   5.  The  g u a r d - r i n g   5  i s  

p r e f e r a b l y   p rov ided   with  some  form  of  l ock ing   mechanism  whereby  

the  r ing   can  not  be  l i f t e d   when  the  r o t o r   is  moving.  Thus,  b a s e  

p l a t e   6  can  ca r ry   one  or  more  l ock ing   pins  wh ich   are  held  i n  

p o s i t i o n   in  a  c o r r e s p o n d i n g   socket   in  r ing   5  or  the  c l a d d i n g  

c a r r i e d   by  i t .   The  locking   pins  are  wi thdrawn,   for  example  by 

a  s o l e n o i d ,   when  the  r o t o r   comes  to  r e s t   a f t e r   a  r u n .  



1.  A  c e n t r i f u g e   compr is ing   a  chamber  (4)  wi th in   which  a  r o t o r   (1) 

is  to  be  r o t a t e d ,   the  chamber   (4)  being  provided  with  a  wall  (5) 

e n c i r c l i n g   the  r o t o r   (1)  when  the  r o t o r   is  in  p o s i t i o n   and  g e n e r a l l y  

coaxia l   with  the  axis  of  r o t a t i o n   of  the  r o t o r   (1),  c h a r a c t e r i s e d   i n  

tha t   the  wall  (5)  is  p i v o t a b l y   mounted  so  t ha t   i t   can  p ivo t   about  an  

axis  from  an  i n o p e r a t i v e   p o s i t i o n   p e r m i t t i n g   access  to  the  r o t o r   (1) 

to  an  o p e r a t i v e   p o s i t i o n   e n c i r c l i n g   the  r o t o r .  

2.  A  c e n t r i f u g e   as  claimed  in  claim  1  c h a r a c t e r i s e d   in  t ha t   t h e  

wall  (5)  is  p i v o t t e d   as  a  whole  about  an  axis  (10)  g e n e r a l l y  

p e r p e n d i c u l a r   to  the  axis  of  r o t a t i o n   of  the  ro to r   ( 1 ) .  

3.  A  c e n t r i f u g e   as  claimed  in  claim  2  c h a r a c t e r i s e d   in  t ha t   a  

c o u n t e r b a l a n c e   mechanism  (20,  21,  22,  23,  24  and  25)  is  p rovided   t o  

a s s i s t   p i v o t t i n g   of  the  wall  ( 5 ) .  

4.  A  c e n t r i f u g e   as  claimed  in  claim  3  c h a r a c t e r i s e d   in  t h a t   t h e  

c o u n t e r b a l a n c e   mechanism  comprises  a  gas  f i l l e d   c y l i n d e r   and  

p i s t o n   (20)  a c t i n g   via  a  l inkage   (21)  upon  a  level   arm  (25)  mounted  

on  the  wall   ( 5 ) .  

5.  A  c e n t r i f u g e   as  claimed  in  any one  of  the  p reced ing   c l a i m s  

c h a r a c t e r i s e d   in  t h a t   the  wall  (5)  is  p rov ided   with  an  i n t e g r a l  

member  (30)  c l o s i n g   the  upper  end  of  the  r o to r   chamber  ( 4 ) .  

6.  A  c e n t r i f u g e   as  claimed  in  any one  of  the  preceding   c l a i m s  

c h a r a c t e r i s e d   in  t h a t   the  wall  (5)  is  p rovided  with  a  locking   means 

to  prevent   p i v o t t i n g   of  the  wall  (5)  w h i l s t   the  ro tor   (1)  i s  

r o t a t i n g .  
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