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Description 

This  invention  relates  to  a  centrifuge  rotor  of 
the  swinging  bucket  type  and,  in  particular,  to  a 
top  loading  swinging  bucket  centrifuge  rotor.  5 

A  centrifuge  rotor  of  the  type  in  which  a  sample 
container  carrying  a  sample  of  the  material  to  be 
centrifuged  moves  from  an  initial  position  in 
which  the  axis  of  the  sample  container  is  sub- 
stantially  parallel  to  the  vertical  center  line  of  the  10 
rotor  to  a  second  position  in  which  the  axis  of  the 
sample  container  lies  substantially  in  a  plane 
perpendicular  to  the  vertical  center  line  of  the 
rotor  is  known  as  a  swinging  bucket  rotor. 

In  one  typical  arrangement,  the  sample  con-  is 
tainer,  or  bucket,  used  with  such  rotors  typically 
includes  outwardly  projecting  elements,  or  trun- 
nions  having  a  portion  thereof  defining  a  sub- 
stantially  cylindrical  bearing  surface.  The  trun- 
nion  pins  are  typically  received  in  corresponding  20 
support  arms  that  are  provided  with  conforming 
trunnion  receiving  sockets.  Alternatively,  trun- 
nion  pins  may  be  located  on  the  arms  with  the 
corresponding  sockets  being  disposed  on  the 
container.  25 

In  either  event  the  bearing  surface  on  the 
trunnion  pin  bears  against  the  surface  of  the 
trunnion  receiving  socket  in  which  it  is  received 
throughout  the  pivotal  movement  of  the  sample 
container  from  the  initial  to  the  second  position.  30 
The  trunnion  receiving  socket  therefore  acts  both 
as  the  surface  which  supports  the  bearing  surface 
on  the  trunnion  pin  and  the  constraining  and 
guidintj  surface  which  insures  the  controlled 
movement  of  the  sample  container  from  the  35 
initial  to  the  second  positions.  US  —  A—  -4.400.166, 
US—  A—  3.393.864,  US—  A—  263.053  and 
CH  —  A  —  296.421  disclose  typical  examples  of 
such  rotors. 

Trunnion  pin  systems  are  generally  complex  40 
and  costly.  A  sample  container  should  preferably 
be  a  lightweight  structure  to  minimize  centrifugal 
loading  on  the  rotor.  However,  the  presence  of 
trunnion  pins  cantilevered  from  a  sample  con- 
tainer  requires  a  substantial  anchorage  in  the  45 
container  structure,  necessitating  an  undesirable 
increase  in  the  weight  of  the  container.  In  addi- 
tion,  when  loading  the  sample  container  into  the 
rotor  the  presence  of  the  trunnion  pins  require 
locating  the  container  in  a  precise  orientation  with  so 
respect  to  the  rotor.  This  can  present,  at  a 
miminum,  an  inconvenience  to  an  operator. 
Moreover,  as  is  developed  herein,  misorienting 
the  container  with  respect  to  the  rotor  can  have 
more  deleterious  consequences.  '  55 

The  abrading  action  which  occurs  between  the 
bearing  surface  on  the  trunnion  pin  and  the 
socket  is  also  believed  to  be  disadvantageous  for 
several  reasons.  First  of  all,  the  abrasion  results  in 
the  wearing  of  metal  which  must  be  closely  eo 
monitored.  To  counteract  this  result  hardened 
materials  are  used  for  the  pins  and  the  supports. 
Furthermore,  trunnion  pins  require  the  structures 
exhibit  relatively  large  radii  in  order  to  reduce 
trunnion  stress  and  contact  stress.  65 

In  EP—  A—  0.048.928,  an  alternative  support 
arrangement  is  disclosed  which  eliminates  the 
above-discussed  abrading  action  by  use  of  a 
rolling  profile  to  engender  rolling  action  between 
one  or  more  profiled  surfaces.  However,  such  an 
arrangement  appears  to  prevent  orientation  of 
the  container  with  its  axis  completely  parallel  to 
the  vertical  axis  of  the  rotor.  A  rolling  profile 
precludes  the  axis  of  the  sample  container  from 
reorienting  to  a  true  vertical  position  after  cen- 
trifugation.  At  zero  rotational  speed  the  sample 
container  will  hang  in  a  true  vertical  position  only 
if  the  line  of  restraint  is  directly  in  vertical 
alignment  with  the  center  of  gravity  of  the  sample 
container  on  the  centerline  of  the  container.  The 
line  of  restraint  is  that  location  where  the  forces 
acting  on  the  center  of  mass  of  the  container 
resist  movement.  Likewise,  under  high  speed 
rotation  the  container  will  assume  a  horizontal 
orientation  only  if  the  line  of  restraint  is  in  the 
horizontal  plane  of  the  center  of  gravity  of  the 
container.  Since  the  center  of  gravity  does  not 
change  relative  to  the  axis  of  the  container  and 
the  use  of  a  rolling  profile  does  alter  the  point  of 
restraint  relative  to  this  axis,  the  above  require- 
ments  are  mutually  exclusive.  Since  it  is  desirable 
in  operation  to  have  the  axis  of  the  sample 
container  align  with  the  centrifugal  force  field,  it 
follows  with  the  known  structure  that  as  the  rotor 
slows  and  stops  the  axis  of  the  container  will  not 
hang  in  a  true  vertical  position.  Thus,  at  least  in 
gradient  operations,  the  possibility  of  unsettling 
the  gradient  in  the  container  exists  unless  the 
user,  when  removing  the  container,  is  careful  to 
keep  it  at  the  same  orientation  as  existed  when 
the  rotor  stopped. 

As  alluded  to  earlier,  prior  art,  trunnion  systems 
require  that  the  sample  container  be  accurately 
oriented  and  mounted  on  the  trunnions.  How- 
ever,  this  requirement  is  not  always  fulfilled  in 
practice.  Thus,  sample  containers  are  misplaced 
on  the  rotor.  The  majority  of  rotor  mishaps  can  be 
traced  to  the  misorientation  of  the  sample  con- 
tainer  on  the  rotor. 

It  is  the  object  of  the  invention  to  provide  a 
centrifuge  rotor  of  the  type  as  specified  in  the  pre- 
characterizing  part  of  Claim  1,  having  a  mounting 
arrangement  for  supporting  the  pivotal  motion  of 
the  sample  container  from  the  initial  to  the 
second  positions  which  eliminates  the  shifting  of 
the  container's  line  of  restraint  as  exhibited  by  the 
prior  art. 

This  object  is  solved,  according  to  the  inven- 
tion,  with  the  features  of  the  characterizing  part  of 
Claim  1. 

It  is  an  advantage  of  the  invention  that  in  a  top 
loading  centrifuge  rotor,  the  requirement  of  con- 
tainer  orientation  with  respect  to  the  rotor  is 
totally  eliminated.  That  is,  a  rotor  in  which  a 
sample  container  may  be  expeditiously  inserted 
without  the  necessity  of  verifying  the  position  of 
the  container  with  respect  to  the  rotor  should  be 
significantly  advantageous  in  reducing  the 
occurrence  of  rotor  mishaps. 

The  present  invention  relates  to  a  centrifuge 
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Dtor  of  the  swinging  bucket  type  and  comprises  a 
air  of  sample  container  pivot  elements  disposed 
l  circumferentially  spaced  relationship  about  the 
Dtor.  Each  pivot  element  is  arranged  to  define  a 
nin  knife  edge  adapted  to  receive  the  pivot 
urface  of  a  sample  container  along  a  sub- 
tantially  line  contact.  The  rotor  is  arranged  such 
lat  the  sample  container  may  be  loaded  into  the 
Dtor  from  the  top  without  the  necessity  of  orient- 
ig  the  container  on  the  pivot  surfaces.  That  is, 
ie  container  may  be  inserted  into  the  rotor  such 
lat  any  diametrical  dimension  of  the  surface  may 
e  coincident  with  the  line  contact  defined  by  the 
livot  edges. 
A  guide  surface  is  disposed  on  the  rotor  radially 

iwardly  of  the  pivot  element  and  cooperates 
vith  the  outer  configuration  of  the  sample  con- 
ainer  to  guide  the  same  as  it  pivots  with  rotation 
if  the  rotor  on  the  line  of  contact  with  the  pivot 
ilements  through  a  portion  of  its  travel  from  the 
nitial  to  the  second  position.  Preferably  the  pivot 
ilements  are  mounted  within  the  rotor  and 
lesigned  such  that  when  the  sample  container 
eaches  the  second  position  centrifugal  force 
sffects  cause  the  pivot  elements  to  deflect  to  an 
ixtent  which  permits  the  sample  containers  to 
nove  radially  outwardly  and  thereby  bring  their 
adially  outer  surfaces  into  a  force  transmitting 
elationship  with  a  stress  confining  band  which 
nay  be  provided  about  the  rotor.  A  stop  surface 
lommunicating  with  the  guide  surface  prohibits 
notion  of  the  sample  container  past  the  second 
position. 

The  present  invention  relates  furtheron  to  a 
sample  container  as  defined  in  Claim  10. 

The  container  includes  a  body  member  having 
a  sample-receiving  volume  therein.  The  body 
:arries,  at  a  convenient  location  thereon,  a  planar 
Divot  surface  which  is  adapted  to  operably 
sngage  each  of  the  pivot  edges  for  supported 
Divotal  movement  from  a  first  to  a  second  posi- 
:ion.  Preferably  the  container  includes  a  cap 
threadily  or  otherwise  connectable  thereto  which 
:arries  the  planar  surface.  The  planar  surface 
preferably  engages  the  knife-like  edges  along  an 
interrupted  line  contact  that  extends  diametrically 
of  the  cap  and  intersects  the  longitudinal  axis 
thereof.  Any  diametrical  dimension  of  the  surface 
may  be  aligned  with  the  line  of  contact,  thus 
avoiding  the  necessity  of  orienting  the  container 
with  respect  to  the  rotor.  The  cap  may,  in  the 
preferred  case  carry  a  guide  pin  arranged  to 
cooperate  with  a  correspondingly  guide  slot  dis- 
posed  on  the  rotor  at  a  point  radially  inwardly  of 
the  pivots.  The  stop  pin  is  also  arranged  to 
cooperate  with  an  arresting  surface  provided  at  a 
convenient  location  on  the  rotor. 

The  invention  will  be  more  fully  understood 
from  the  following  detailed  description  thereof 
taken  in  connection  with  the  accompanying  draw- 
ings  which  form  a  part  of  this  application  and  in 
which: 

Figure  1  is  a  plan  view  of  a  top  loading  swinging 
bucket  centrifuge  rotor  in  accordance  with  the 
preferred  embodiment  of  the  invention; 

rigure  z  is  a  secuunai  view  icmeu  oiuny  oowiun 
lines  2—2  of  Figure  1; 

Figure  3  is  a  view  similar  to  a  portion  of  Figure  2 
showing  a  sample  container  in  the  second  posi- 
tion  with  the  pivot  support  element  in  the 
deflected  condition; 

Figure  4  is  an  elevational  view  of  the  sample 
container  used  in  each  embodiment  of  the 
present  invention  with  portions  broken  away  for 

o  clarity; 
Figure  5  is  a  side  sectional  view  of  a  sample 

container  carrying  assembly  in  accordance  with 
another  embodiment  of  the  invention; 

Figure  6  is  a  view  similar  to  Figure  5  showing 
5  the  sample  container  carrying  assembly  with  the 

pivot  support  element  in  the  deflected  condition; 
and 

Figure  7  is  a  plan  view  of  a  top  loading  rotor 
having  an  array  of  sample  container  carrier 

o  assemblies  as  shown  in  Figures  5  and  6. 

Detailed  Description  of  the  Invention 
Throughout  the  following  detailed  description 

similar  reference  characters  refer  to  similar 
5  elements  in  all  Figures  of  the  drawings. 

With  reference  to  Figures  1  and  2  respectively 
shown  is  a  plan  view  of  a  portion  of  a  top  loading 
centrifuge  rotor  generally  indicated  by  reference 
character  10  embodying  the  teachiogs  of  the 

to  present  invention  and  a  side  sectional  view  of  the 
same. 

The  rotor  10  includes  a  generally  annular  core 
14  that  receives  in  driving  engagement  a  drive 
adapter  16.  The  drive  adapter  16  serves  as  the 

is  interconnecting  element  through  a  shaft  S 
whereby  the  rotor  10  is  connected  to  a  centrifuge 
drive  motor  M  (shown  schematically)  to  rotate  the 
rotor  10  about  its  vertical  axis  18.  Of  course,  any 
suitable  form  of  interconnection  between  the 

to  rotor  10  and  its  motive  source  may  be  used. 
The  core  14  is  fabricated  of  material  such  as 

aluminum,  titanium  or  plastic.  The  core  14  serves 
to  locate  and  transmit  torque  to  those  elements 
(to  be  described)  disposed  outwardly  therefrom. 

is  The  core  should  be  as  lightweight  as  possible  in 
order  to  maximize  its  strength  to  weight  ratio  and 
to  minimize  stresses  during  high  speed  rotation. 
To  decrease  the  weight  the  core  14  is  provided 
with  arrays  of  cutouts  22  and  24  on  its  upper  and 

50  lower  surfaces  respectively.  The  outer  peripheral 
surface  of  the  core  is  stepped  as  at  26  (Figure  2)  to 
define  upper  and  lower  cylindrical  portions.  The 
upper  cylindrical  portion  and  the  lower  cylindrical 
portion  are  each  provided  with  a  notch  28  and  30, 

55  respectively.  Each  of  the  notches  receives  a 
supporting  wrapping  32  and  34,  respectively.  The 
wrappings  32  34  are  fabricated  of  a  composite 
fiber  material  such  as  an  aramid  fiber  manufac- 
tured  and  sold  by  E.  I.  du  Pont  de  Nemours  and 

60  Company  under  the  trademark  KEVLAR®.  Each 
fiber  is  impregnated  with  a  resinous  material, 
such  as  epoxy  or  the  like,  and  wrapped  to  form 
stress  confining  wrappings  32,  34  to  enhance  the 
strength-to-weight  ratio  of  the  core  14.  The  wrap- 

65  pings  32  and  34  may,  of  course,  not  be  necessary 

3 
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if  the  core  material  is  itself  a  sufficiently  high- 
strength  material,  as  titanium. 

An  array  of  spherical  cutouts  38  is  arranged 
around  the  periphery  of  the  lower  cylindrical 
portion  of  the  core  14.  Communicating  with  the 
head  of  each  cylindrical  cutout  is  a  substantially 
cylindrical  channel  42.  The  purpose  of  the 
cylindrical  channels  42  will  be  described  in  more 
detail  herein.  Interposed  between  adjacent  ones 
of  the  cutouts  38  are  rectangular  notches  44 
(Figure  1)  for  a  purpose  which  will  be  also  set 
forth  herein.  The  number  of  cutouts  38,  channels 
42  and  notches  44  corresponds  to  the  number  of 
sample  containers  carried  by  the  centrifuge  rotor 
10. 

Referring  to  Figure  4  shown  in  side  elevation 
with  a  portion  broken  away  is  a  sample  container 
48  used  with  the  present  invention.  The  sample 
container  48  has  a  longitudinal  axis  48A  and 
includes  a  substantially  cylindrical  body  portion 
50  threadily  attached  to  a  cap  52.  The  body  50  is  a 
substantially  tubular  member  preferably 
machined  from  titanium  or  other  suitable 
material.  The  upper  end  of  the  body  50  is  pro- 
vided'  with  external  threads  54.  The  lower  end  of 
the  body  portion  50  flares  through  a  frustoconical 
region  56  to  a  stress  distributing  spherical  end 
region  58.  The  radius  of  the  spherical  end  58 
matches  that  of  a  force  distributing  member  110 
disposed  about  the  outer  periphery  of  the  rotor. 
The  interior  of  the  body  portion  50  is  configured 
with  cylindrical  sidewall  60  with  a  spherical  end 
62  which  combine  to  provide  a  typical  test  tube 
shape  to  the  interior  of  the  body  50.  Of  course,  the 
contour  of  the  interior  of  the  body  50  may  take 
any  desired  shape. 

The  cap  52  is  a  hemispherical  member,  prefer- 
ably  fabricated  from  nylon  or  other  suitable 
material,  having  an  internally  threaded  bore  64 
adapted  to  receive  the  external  threads  54  of  the 
body  50.  The  annular  planar  undersurface  66  of 
the  cap  52  defines  a  pivot  surface  operative  in  a 
manner  set  forth  herein.  The  exterior  surface  of 
the  cap  52  defines  a  surface  68  topped  by  an 
axially  extending  cylindrical  stop  pin  70.  The  pin 
70  also  conveniently  serves  as  a  handle  for  the 
container  48.  The  contour  of  the  surface  68  corre- 
sponds  in  shape  to  the  shape  of  the  surface  of  the 
spherical  cutouts  38  provided  in  the  core  14. 
Similarly,  the  exterior  contour  of  the  pin  70 
conforms  to  the  contour  of  the  cylindrical 
channels  42  provided  in  the  core  14. 

As  seen  with  reference  to  Figures  1  and  2 
arranged  circumferentially  about  the  core  14  is  an 
array  of  force  transmitting  segments  74  prefer- 
ably  formed  from  a  strong,  light  weight  material, 
such  as  a  polyester  engineering  thermoplastic 
resin  such  as  that  manufactured  by  E.  I.  du  Pont 
de  Nemours  and  Company,  and  sold  under  the 
trademark  RYNITE®.  Each  segment  74  is  a  sub- 

•  stantially  sector  or  wedge  shaped  member  having 
generally  radially  extending  sidewalls  76  which 
taper  through  converging  curved  portions  78 
towards  a  generally  rectangular  key  portion  80. 
Each  key  portion  80  is  configured  for  a  close 

fitting  relationship  with  one  of  the  notches  44 
peripherally  arranged  about  the  core  14.  The 
segment  74  is  cut-out  to  form  a  recess  82  to 
eliminate  that  extra  mass  unnecessary  to  the 

5  performance  of  its  pivot  support  and  structural 
interconnection  functions,  as  will  be  described. 
The  recess  82  formed  on  the  segment  74  defines  a 
pair  of  generally  radially  extending  struts  85 
joined  by  an  arcuate  connecting  land  86.  The  end 

w  of  each  strut  85  is  stepped  at  its  radially  outer  end, 
as  at  90,  for  a  purpose  made  clear  herein. 

As  perhaps  best  seen  in  Figure  3  in  which  a 
portion  of  the  sample  container  48  is  broken 
away,  each  sidewall  76  of  a  segment  74  is  pro- 

15  vided  with  a  step  92  defined  by  a  substantially 
vertical  planar  shelf  93,  a  horizontal  shelf  94  and  a 
radially  planar  portion  96  (Figure  1)  extending 
radially  inwardly  from  sidewall  76.  A  notch  98 
(Figures  2  and  3)  is  provided  into  the  step  92  to 

20  receive  and  to  secure  one  end  of  a  resilient  pivot 
element  100. 

The  pivot  element  100  is  formed  of  a  high 
strength  resilient  material,  such  as  stainless 
spring  steel  or  the  like,  and  takes  the  form  when  in 

25  its  developed  state  of  a  rectangular  strip  101.  One 
end  of  the  strip  101  is  inserted  into  the  notch  98 
and  is  secured  thereto  by  any  suitable  means  of 
attachment.  The  strip  101  is  bent  at  a  lower  elbow 
102  adjacent  the  lower  surface  of  the  step  92  and 

30  slants  vertically  and  radially  inwardly  to  a  second, 
upper,  bend  104,  whereat  the  strip  101  is  bent 
backwards  to  define  a  portion  106  which  overlies 
the  shelf  94  of  the  step  92.  The  upper  bend  104  of 
the  strip  101  defines  a  thin  knife  edge-like  pivot 

35  support  for  the  sample  container  48.  The  under-  - 
surface  of  the  strip  101  intermediate  the  bends 
102  and  104  defines  a  predetermined  clearance 
space  108  (Figure  2)  with  the  vertical  planar  face 
93  of  the  step  92  for  a  purpose  discussed  herein. 

40  The  knife  edge-like  pivot  support  may  be  defined 
in  a  variety  of  ways.  One  such  alternative  is 
described  herein  in  connection  with  Figures  5 
through  7.  Any  other  alternative  constructions 
whereby  the  knife  edge  pivot  support  is  defined 

45  are  to  be  understood  as  lying  within  the  contem- 
plation  of  the  present  invention. 

The  circumferential  distance  between  the 
radially  outer  ends  of  the  struts  85  of  adjacent 
segments  74  is  closed  by  a  shell-like  distributor 

so  element  110.  The  circumferential  ends  of  the  shell 
110  are  received  in  the  steps  90  provided  on 
confronting  struts  85  on  angularly  adjacent  seg- 
ments  74.  The  inner  surface  of  the  distributor 
shell  110  is  concavely  spherical,  as  seen  from 

55  Figures  2  and  3.  The  shell  110  is  preferably 
fabricated  in  a  honeycomb  fashion  from  perfor- 
ated  sheets  of  aluminum  bounded  by  solid 
shaped  plates  of  aluminum.  Any  other  suitable 
construction  may  be  used. 

eo  Adjacent  segments  74  are  keyed  into  the  corre- 
sponding  notches  44  on  the  core  14  to  define  the 
circumferentially  spaced  array  thereof.  The 
spaces  between  confronting  surfaces  76  of  angu- 
larly  adjacent  segments  74  together  with  the 

65  distributor  110  cooperate  to  define  a  pocket  or 
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region  112  adapted  to  receive  and  support  a 
sample  container  48  during  rotation  thereof.  As 
discussed  herein,  the  pocket  112  is  accessible  to 
an  operator  for  top  loading  of  a  sample  container 
48. 

The  above  structural  elements  of  the  rotor  are 
maintained  in  their  described  assembled  relation- 
ship  by  circumferentially  extending  band  116  of 
fiber  composite  material,  such  as  the  aramid  fiber 
similar  to  that  used  to  form  the  wrappings  32  and 
34.  The  wrappings  32  and  34  as  well  as  the  band 
116  are  formed  of  a  composite  material  such  as 
an  epoxy  coated  aramid  fiber  manufactured  and 
sold  by  E.  I.  du  Pont  de  Nemours  and  Co.  Inc. 
under  the  trademark  KEVLAR®.  The  fiber  is  uni- 
formly  traversed  over  the  dimension  of  the 
member  through  that  number  of  turns  required 
for  a  given  radial  depth.  The  assembly  is  then 
placed  in  an  autoclave  and  the  temperature  ele- 
vated  to  a  suitable  level  and  held  for  a  predeter- 
mined  time  to  cure  the  epoxy.  Of  course,  any 
other  suitable  wrapping  material  and/or  means  of 
wrapping  or  banding  the  rotor  may  be  utilized. 
Each  segment  74  serves  to  connect  the  radially 
outer  distributor  plates  to  the  core  and  thus 
serves  as  structural  interconnection  for  the  rotor 
much  like  the  spokes  of  a  wheel  interconnect  the 
rim  to  the  hub.  A  cover  118  may  be  connected  to 
the  rotor,  as  by  a  threaded  connection,  if  desired. 

In  operation,  a  sample  of  material  to  be  sub- 
jected  to  a  centrifugal  force  field  is  introduced  into 
the  interior  of  the  sample  container  48  and  the  cap 
52  thereof  secured  to  the  body  portion  50.  Sample 
containers  48  are  top  loaded  in  a  balanced 
manner  into  diametrically  opposed  ones  of  the 
pockets  112  arranged  around  the  periphery  of  the 
rotor  10.  Each  container  48  is  supported  in  its 
pocket  112  along  an  interrupted  line  contact  122 
shown  in  Figure  1  by  the  characters  122A  and 
122B.  The  interrupted  line  of  contact  122  is 
defined  between  the  knife  edge  provided  by  the 
upper  bends  1  04  of  the  pivot  support  element  pair 
100  mounted  on  the  step  92  on  angularly  con- 
fronting  sidewalls  76  of  adjacent  segments  74  and 
the  adjacent  corresponding  portion  of  the  annular 
undersurface  66  of  the  cap  52  of  the  sample 
container  48.  Preferably,  the  line  contact  122  so 
defined  extends  substantially  coincident  with  a 
diametrical  dimension  68D  of  the  pivot  surface  66 
of  the  carrier  48.  The  dimension  68D  intersects  the 
axis  48A  of  the  container  48.  Any  one  of  the 
diametrical  dimensions  defined  across  the  pivot 
surface  66  may  be  coincident  with  the  interrupted 
line  of  contact  122.  Alternately  stated,  the  con- 
tainer  48  may  be  introduced  into  the  rotor  so  that 
any  diameter  of  the  pivot  surface  66  aligns  with 
the  knife  edge  pivots.  The  container  48  need  not 
be  oriented  wjth  respect  to  rotor.  Thus,  the  prim- 
ary  cause  of  mishap  —  misalignment  of  the 
sample  container  —  is  avoided  using  the  teachings 
of  the  present  invention. 

With  each  container  48  in  its  initial  position  (as 
shown  in  solid  lines  in  Figure  2)  motive  force  is 
applied  to  the  rotor  causing  the  same  to  spin 
about  the  vertical  axis  18.  Increasing  rotational 

speed  causes  the  sample  container  48  to  pivot  on 
the  line  contact  1  22  as  above  defined  and  to  move 
from  the  initial  position  in  which  the  axis  48A  of 
the  sample  container  48  lies  substantially  parallel 

5  to  the  spin  axis  18  of  the  rotor  to  a  second 
position  (shown  in  dotted  lines  in  the  left  half  of 
Figure  2)  in  which  the  axis  48A  of  the  container  48 
lies  in  a  plane  substantially  perpendicular  to  the 
spin  axis  18.  Throughout  this  pivotal  motion  only 

10  the  interrupted  line  contact  122  defined  between 
the  undersurface  66  of  the  head  52  of  the  sample 
container  48  and  its  associated  pair  of  pivot 
support  elements  100  is  maintained.  Thus,  the 
point  of  restraint  defined  by  the  line  contact  122 

is  remains  the  same  throughout  the  pivotal  move- 
ment  of  the  container  48.  As  a  result  both  the 
abrading  contact  between  the  trunnion  pins  and 
the  sockets  and  the  rolling  action  present  in  the 
various  prior  art  swinging  bucket  rotors  is  advan- 

20  tageously  avoided. 
Throughout  its  motion  from  the  initial  to  the 

second  position  (shown  in  dot-dash  lines  in  Fig- 
ure  2)  the  lower  spherical  end  58  of  the  container 
48  remains  radially  inwardly  of  the  inner  spherical 

25  surface  of  the  distributor  shell  110.  Guidance  of 
the  sample  container  48  over  a  portion  of  its  travel 
from  the  initial  to  the  second  position  may  be 
effected  using  a  structure  similar  to  a  portion  of 
the  structure  discussed  in  connection  with  Fig- 

30  ures  5  through  7.  Such  guidance  structure  is 
provided  in  the  rotor  core  14  at  a  point  radially 

•  inwardly  of  the  pivot  element  100.  Motion  of  the 
sample  container  48  beyond  the  second  (horizon- 
tal)  position  shown  in  Figure  2  is  arrested  by  the 

35  engagement  of  the  cylindrical  stop  pin  70  of  the 
container  48  into  the  corresponding  cylindrical 
channel  42  provided  in  the  core  14. 

The  spring  element  100  is  suitably  designed  to 
deflect  in  such  a  manner  that  the  container  48  is 

40  substantially  horizontal  before  the  spherical  end 
58  of  the  container  48  contacts  the  inner  spherical 
surface  of  the  shell  110.  As  the  rotor  spins,  the 
container  48  pivots  while  the  spring  100  deflects. 
Once  horizontal  the  increasing  centrifugal  force 

45  on  the  container  48  continues  the  deflection  of  the 
spring  100  in  a  radially  outwardly  direction  to 
close  the  clearance  gap  108  to  thereby  cause  the 
undersurface  of  the  mid-portion  of  the  pivot 
element  100  to  approach  into  close  adjacency  to 

50  the  vertical  face  93  of  the  step  92.  This  brings  the 
spherical  surface  58  of  the  sample  container  48 
into  force  transmitting  contact,  shown  at  123 
(Figure  3),  with  the  inner  surface  of  the  distributor 
shell  110  and  thereby  into  a  force  transmissive 

55  relationship  with  the  band  116  wrapped  around 
the  rotor  10.  By  judiciously  selecting  the  material 
and  geometry  of  the  container  48  the  centrifugal 
loading  on  the  band  116  from  the  container  48 
through  the  distributor  shell  110  is  approximated 

60  by  the  load  imposed  on  the  band  116  by  the 
segments  74. 

The  abutment  between  the  bottom  surface  58 
of  the  sample  container  48,  through  the  dis- 
tributor  shell  element  110,  has  the  tendency  to 

65  more  uniformly  load  the  band  116  and  thereby 
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ireventthe  imposition  of  localized  stresses  on  the 
>and  116  which,  in  the  absence  of  the  distributor 
ilements  110  would  appear  as  essentially  a  small 
irea  contact  between  the  container  and  the  band. 

In  view  of  the  foregoing,  those  skilled  in  the  art 
laving  the  benefit  of  the  teachings  of  the  present 
nvention  as  set  forth  herein  may  effect  numerous 
nodifications  thereto.  For  example,  it  may  in 
some  instances  be  desired  to  eliminate  the  cap  52 
rom  the  container  48.  In  this  instance  the  planar 
jivot  surface  66  may  be  provided  in  any  con- 
/enient  manner  on  the  body  member  50.  As  an 
sxample  the  body  may  be  provided  with  out- 
wardly  extending  fins  or  the  like  which  carry  the 
surfaces  66  in  a  position  thereon  appropriate  to 
:oact  with  the  pivot  elements  100.  Likewise,  the 
stop  element  defined  by  the  pin  70  may  be 
suitably  implemented  by  appendages  to  the  body 
50.  These  and  other  modifications  are,  however, 
:o  be  construed  as  line  within  the  scope  of  the 
Dresent  invention  as  set  forth  in  the  appended 
:laims. 

An  alternate  embodiment  of  the  invention  is 
shown  in  Figures  5  through  7.  In  this  embodiment 
the  sample  container  48  is  carried  by  a  sample 
container  housing  assembly  124  having  a  first 
and  a  second  housing  elements  126A  and  126B 
respectively  joined  along  a  substantially  radially, 
vertically  extended  jointure  plane  128.  The  inner 
ends  of  the  elements  126  may  take  any  shape  but 
are  preferably  flat,  as  at  130  (Figure  7),  to  abut  the 
core  14.  The  inner  surface  of  each  of  the  sample 
housing  elements  126  contains  a  spherical  sur- 
face  38'  with  a  communicating  rotation  arresting 
surface  42'.  When  vertical  surfaces  132A  and 
132B  cooperate  to  define  a  guide  slot  which 
receives  the  pin  70  to  guide  the  container  48  over 
a  portion  of  its  travel  from  the  initial  to  the  second 
position.  In  the  embodiment  of  Figures  1  through 
4  the  guide  slot  may  be  defined  using  upwardly 
and  radially  outwardly  slanting  fins  connected  to 
the  hub  at  each  side  of  the  channel  42  to  define  a 
guide  slot  which  receives  the  pin  70  as  the 
container  48  pivots  and  guides  the  pivoting 
motion  over  a  portion  of  its  travel  from  the  initial 
to  the  second  position.  The  vertical  slot  132 
communicates  with  the  channel  42'  to  limit  move- 
ment  of  the  pin  70  on  the  container  48. 

Cantilevered  from  the  lower  surface  of  each 
housing  element  is  a  resilient  leg  134  which  has 
defined,  at  the  upper  end  thereof,  the  knife-like 
pivot  support  edge  104'.  Each  housing  element 
126  has  a  recessed  portion  136  therein  which, 
when  conjoined,  define  a  volume  in  which  the 
sample  container  48  may  pivot.  The  leg  134  is 
designed  to  deflect  to  produce  the  action  similar 
to  that  discussed  in  connection  with  the  spring 
100. 

In  the  initial  position  (Figure  5)  the  leg  134  is 
radially  spaced  by  a  distance  108'  from  the  struc- 
ture  of  the  housing  element  126  in  which  it  is 
disposed.  The  sample  container  48  is  received  on 
the  pivot  edges  104'  of  the  spring  legs  134  in  each 
of  the  cooperating  elements  126  and  it  is  on  these 
edges  that  the  interrupted  line  of  contact  122  is 

defined  on  which  the  container  4a  pivots  trom  tne 
first  to  the  second  position  and,  after  a  predeter- 
mined  pivotal  motion  the  pin  70  enters  the  guide 
slot  132.  As  the  container  48  pivots  the  leg  134 

5  deflects  radially.  Once  the  container  reaches  the 
second  position  continued  rotation  of  the  rotor 
causes  the  spring  legs  134  to  continue  deflecting 
radially  outwardly  thereby  to  close  the  distance 
108'  to  bring  the  spherical  bottom  surface  58  of 

w  the  container  48  into  force  transmissive  contact 
with  the  housing  126  as  shown  by  the  character 
123"  in  Figure  6. 

The  exterior  of  the  sample  container  housing 
126  is  appropriately  configured  for  receipt  into  the 

is  rotor.  Any  convenient  configuration  may  be 
selected.  In  the  embodiment  shown  in  these 
Figures  5  through  7,  the  rotor  includes  a  bowl- 
shaped  receptacle  138  joined  at  its  center  to  the 
core  14.  The  bowl-like  receptacle  138  is  provided 

20  with  a  cylindrical  sidewall  142  which  leads  to  a 
flared  frustoconical  surface  144.  The  exterior  of 
the  conjoined  housing  assembly  126  matches 
these  contours.  The  cylindrical  sidewall  142  defi- 
nes  a  band  116'  functionally  similar  to  the  band 

25  116. 

Claims 

1.  A  centrifuge  rotor  for  subjecting  a  sample  of 
30  a  material  carried  in  a  sample  container  (48)  to  a 

centrifugal  force  field,  the  rotor  comprising  at 
least  one  sample  container  having  a  pivot  surface 
thereon  and  a  pair  of  sample  container  pivot 
elements  (100)  disposed  in  circumferentially 

35  spaced  relationship  around  the  rotor,  charac- 
terized  in  that  each  sample  container  pivot 
element  (100)  has  a  thin  knife  edge  (104—104') 
arranged  to  receive  the  pivot  surface  of  the 
sample  container  (48)  along  a  substantially  line 

40  contact,  the  pivot  surface  being  arranged  circum- 
ferentially  around  the  sample  container  so  that 
any  portion  of  the  pivot  surface  is  receivable  on 
the  pivot  elements  (100). 

2.  The  centrifuge  rotor  of  claim  1  further  com- 
45  prising: 

a  guide  slot  disposed  radially  inwardly  of  the 
pivot  elements  (100)  to  guide  the  sample  con- 
tainer  over  a  portion  of  its  travel  as  the  container 
pivots  with  rotation  of  the  rotor  (10)  on  the  line  of 

so  contact  defined  between  the  container  (48)  and 
the  pivot  elements  (100)  from  an  initial  position  in 
which  the  axis  (48A)  of  the  sample  container  is 
parallel  to  the  vertical  center  line  of  the  rotor  (10) 
to  a  second  position  in  which  the  axis  of  the 

55  sample  container  is  perpendicular  to  the  vertical 
center  line. 

3.  The  centrifuge  rotor  of  claim  1  or  2,  wherein 
the  rotor  (10)  is  surrounded  by  a  circumferential 
band  (32)  and  wherein  each  pivot  element  (100)  is 

60  mounted  to  the  rotor  and  designed  to  prevent  the 
radially  outer  surface  of  the  container  (48)  from 
abutting  in  a  force  transmissive  relationship  with 
the  band  until  the  axis  (48A)  of  the  sample 
container  is  perpendicular  to  the  vertical  center 

65  line  of  the  rotor. 
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4.  The  centrifuge  rotor  of  claim  2  or  3  further 
:omprising  a  stop  surface  communicating  with 
he  guide  slot  for  prohibiting  the  pivotal  move- 
nent  of  the  sample  container  past  the  second 
Dosition. 

5.  The  centrifuge  rotor  of  one  of  claims  2—4, 
lirther  comprising  a  stop  surface  (42,  42')  com- 
nunicating  with  the  guide  slot  for  prohibiting  the 
Divotal  movement  of  the  sample  container  (48) 
Dast  the  second  position. 

6.  The  centrifuge  rotor  of  one  of  claims  1—5, 
wherein  the  pivot  surface  has  a  predetermined 
jiametrical  dimension  associated  therewith  and 
wherein  the  line  contact  is  substantially 
:oincident  with  the  diametrical  dimension  of  the 
Divot  surface. 

7.  The  centrifuge  rotor  of  one  of  claims  1—6, 
wherein  the  rotor  (10)  has  a  guide  slot  (42) 
:hereon  and  wherein  the  body  (50)  has  a  guide  pin 
70)  adapted  to  cooperate  with  the  guide  slot  on 
:h'e  rotor  to  guide  the  container  (48)  during  the 
Divotal  movement  thereof. 

8.  The  centrifuge  rotor  of  claim  7,  wherein  the 
-otor  has  a  stop  surface  (42,  42')  thereon  and 
wherein  the  pin  (70)  on  the  body  is  adapted  to 
sngage  the  stop  surface  to  prohibit  pivotal  move- 
ment  thereof  past  the  second  position. 

9.  The  centrifuge  rotor  of  claim  8  wherein  the 
rotor  (10)  has  a  stress  confining  enclosure  (32) 
therearound  and  the  body  has  a  spherical  surface 
(68)  at  one  end  thereof  abuttable  in  a  force 
transmissive  relationship  with  the  enclosure  (32). 

10.  A  sample  container  for  use  in  a  centrifuge 
rotor  having  a  pair  of  sample  container  pivot 
elements  (100)  disposed  in  a  circumferentially 
spaced  relationship  around  the  rotor,  said  sample 
container  (48)  comprising  a  body  member  (50) 
having  a  sample-receiving  volume  therein,  and  a 
planar  pivot  surface  on  the  body,  characterized  in 
that  said  planar  pivot  surface  is  adapted  to  oper- 
ably  engage  along  one  diametrical  dimension 
thereof  each  of  two  thin  knife  edges  (104—104')  of 
the  rotor  for  supported  pivotal  movement  thereon 
from  a  first  to  a  second  position,  said  pivot 
surface  being  arranged  circumferentially  around 
a  sample  container  so  that  any  portion  of  the 
pivot  surface  is  receivable  on  the  pivot  elements 
(100). 

11.  The  sample  container  of  claim  10,  wherein 
the  container  further  comprises  a  cap  (52)  remov- 
ably  connectable  to  the  body  member  (50)  to 
afford  access  to  the  volume  therein,  the  pivot 
surface  being  defined  on  the  undersurface  of  the 
cap  (52). 

12.  The  sample  container  of  claim  10  or  11, 
wherein  the  body  (50)  has  a  central  axis  (48A) 
extending  longitudinally  therethrough  and 
wherein  the  pivot  edges  (104—104')  engage  the 
surface  along  an  interrupted  line  contact  that 
intersects  the  axis  (48A)  of  the  container  (48). 

Patentanspruche 

1.  Zentrifugenrotor,  zum  Einwirkenlassen  einer 
Zentrifugalkraft  auf  eine  in  einem  Probenbehalter 

(48)  enthaltene  Matenalprobe,  wooei  aer  notor 
wenigstens  einen  mit  einer  Schwenkflache  verse- 
henen  Probenbehalter  und  zwei  Probenbehalter- 
Schwenkelemente  (100)  aufweist,  die  in  umfangs- 

5  mafSigem  Abstand  zueinander  um  den  Rotor 
angeordnet  sind,  dadurch  gekennzeichnet,  dalS 
jedes  Probenbehalter-Schwenkelement  (100)  eine 
dunne  Messerkante  (104—104')  aufweist,  welche 
so  angeordnet  ist,  daft  sie  die  Schwenkflache  des 

w  Probenbehalters  (48)  entlang  eines  im  wesent- 
lichen  linienformigen  Kontakts  aufnimmt,  wobei 
die  Schwenkflache  derart  umfangsmaBig  um  den 
Probenbehalter  angeordnet  ist,  dafi  jeder  Teil  der 
Schwenkflache  von  den  Schwenkelementen  (100) 

w  aufgenommen  werden  kann. 
2.  Zentrifugenrotor  nach  Anspruch  1,  ferner 

mit: 
einem  radial  einwarts  von  den  Schwenkele- 

menten  (100)  angeordneten  Fuhrungsschlitz  zum 
20  Fuhren  des  Probenbehalters  iiber  einen  Teil  sei- 

ner  Wegstrecke,  wahrend  der  Behalter  mit  der 
Rotation  des  Rotors  (10)  auf  der  zwischen  dem 
Behalter  (48)  und  den  Schwenkelementen  (100) 
gebildeten  Kontaktlinie  dreht,  von  einer  Anfangs- 

25  position,  in  der  die  Achse  (48A)  des  Probenbehal- 
ters  parallel  zu  der  vertikalen  Mittellinie  des 
Rotors  (10)  steht,  zu  einer  zweiten  Position,  in  der 
die  Achse  des  Probenbehalters  senkrecht  zu  der 
vertikalen  Mittellinie  steht. 

so  3.  Zentrifugenrotor  nach  Anspruch  1  oder  2,  bei 
dem  der  Rotor  (10)  von  einem  umlaufenden  Band 
(32)  umgeben  ist  und  bei  dem  jedes  Schwenkele- 
ment  (1  00)  am  Rotor  angebracht  ist  und  so  ausge- 
bildet  ist,  daB  es  verhindert,  dalS  die  radial  auSere 

35  Flache  des  Behalters  (48)  in  eine  Kraftubertra- 
gungsverbindung  mit  dem  Band  gelangt,  bevor 
die  Achse  (48A)  des  Probenbehalters  senkrecht  zu 
der  vertikalen  Mittellinie  des  Rotors  steht. 

4.  Zentrifugenrotor  nach  Anspruch  2  oder  3, 
40  ferner  mit  einer  Anschlag-Flache,  welche  mit  dem 

Fuhrungsschlitz  in  Verbindung  steht,  um  eine 
Schwenkbewegung  des  Probenbehalters  iiber  die 
zweite  Position  hinaus  zu  verhindern. 

5.  Zentrifugenrotor  nach  einem  der  Anspruche 
45  2—4,  ferner  mit  einer  Anschlag-Flache  (42,  42'), 

welche  mit  dem  Fuhrungsschlitz  in  Verbindung 
steht,  um  eine  Schwenkbewegung  des  Probenbe- 
halters  (48)  iiber  die  zweite  Position  hinaus  zu 
verhindern. 

so  6.  Zentrifugenrotor  nach  einem  der  Anspruche 
1—5,  bei  dem  die  Schwenkflache  eine  ihr  zuge- 
ordnete  vorbestimmte  Diametralabmessung  hat 
und  bei  dem  die  Kontaklinie  im  wesentlichen  mit 
dem  Diametralabmessung  der  Schwenkflache 

55  zusammenfallt. 
7.  Zentrifugenrotor  nach  einem  der  Anspruche 

1—6,  bei  dem  der  Rotor  (10)  einen  Fuhrungs- 
schlitz  (42)  aufweist  und  bei  dem  der  Korper  (50) 
einen  Fuhrungsstift  (70)  aufweist,  der  zum 

60  Zusammenwirken  mit  dem  Fuhrungsschlitz  an 
dem  Rotor  ausgebildet  ist,  um  den  Behalter  (48) 
wahrend  dessen  Schwenkbewegung  zu  fuhren. 

8.  Zentrifugenrotor  nach  Anspruch  7,  bei  dem 
der  Rotor  eine  Anschlag-Flache  (42,  42')  aufweist 

65  und  bei  dem  der  Stift  (70)  an  dem  Korper  zum 
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Angreifen  an  der  Anschlag-Flache  ausgebildet  ist, 
um  dessen  Schwenkbewegung  iiber  die  zweite 
Position  hinaus  zu  verhindern. 

9.  Zentrifugenrotor  nach  Anspruch  8,  bei  dem 
um  den  Rotor  (10)  eine  Zugspannungs-begren- 
zende  UmschlieBung  (32)  vorgesehen  ist  und  der 
Korper  an  einem  Ende  eine  spharische  Flache  (68) 
aufweist,  welche  kraftiibertragend  gegen  die 
UmschlieBung  (32)  stoSen  kann. 

10.  Probenbehalter  zur  Verwendung  in  einem 
Zentrifugenrotor,  mit  zwei  Probenbehalter- 
Schwenkelementen  (100),  die  in  umfangsmaBi- 
gem  Abstand  zueinander  um  den  Rotor  ange- 
ordnet  sind,  wobei  der  Probenbehalter  (48)  einen 
Korper  (50)  mit  einem  darin  ausgebildeten  Probe- 
Aufnahmevolumen  aufweist,  und  mit  einer 
ebenen  Schwenkflache  an  dem  Korper,  dadurch 
gekennzeichnet,  daS  die  ebene  Schwenkflache 
derart  ausgebildet  ist,  dalS  sie  entlang  einer  ihrer 
Diametralabmessung  an  zwei  der  diinnen  Mes- 
serkanten  (104  —  104')  des  Rotors  angreift,  um 
sich  auf  diesen  gelagert  schwenkend  von  einer 
ersten  in  eine  zweite  Position  zu  bewegen,  wobei 
die  Schwenkflache  derart  umfangsmaBig  um 
einen  Probenbehalter  angeordnet  ist,  dalS  jeder 
Teil  der  Schwenkflache  von  den  Schwenkelemen- 
ten  (100)  aufgenommen  werden  kann. 

11.  Probenbehalter  nach  Anspruch  10,  bei  dem 
der  Behalter  ferner  eine  Kappe  (52)  umfalSt,  die 
losbar  mit  dem  Korper  (50)  verbindbar  ist,  um  den 
Zugang  zu  dem  darin  ausgebildeten  Volumen  zu 
ermoglichen,  wobei  die  Schwenkflache  an  der 
Unterseite  der  Kappe  (52)  ausgebildet  ist. 

12.  Probenbehalter  nach  Anspruch  10  oder  11, 
bei  dem  der  Korper  (50)  eine  sich  in  Langsrich- 
tung  durch  ihn  erstreckende  Mittelachse  (48A) 
aufweist  und  bei  dem  die  Schwenkkanten 
(104  —  104')  entlang  einer  unterbrochenen  Kon- 
taktlinie,  welche  die  Achse  (48A)  des  Behalters 
(48)  schneidet,  an  der  Flache  angreifen. 

Revendications 

1.  Un  rotor  de  centrifugeuse  destine  a  soumet- 
tre  un  echantillon  d'une  matiere  portee  dans  un 
conteneur  d'echantillon  (48)  a  un  champ  de  force 
centrifuge,  le  rotor  comprenant  au  moins  un 
conteneur  d'echantillon  presentant  une  surface 
de  pivotement  et  une  paire  d'elements  de  pivot 
(100)  de  conteneur  d'echantillon  disposes  de 
facon  circonferentiellement  ecartee  par  rapport 
au  rotor,  caracterise  en  ce  que  chaque  element  de 
pivot  (100)  de  conteneur  d'echantillon  possede  un 
mince  bord  en  lame  de  couteau  (104—104')  dis- 
pose  pour  recevoir  la  surface  de  pivotement  du 
conteneur  d'echantillon  (48)  le  long  d'un  contact 
sensiblement  lineaire,  la  surface  de  pivotement 
etant  disposee  circonferentiellement  autour  du 
conteneur  d'echantillon  de  maniere  telle  que 
toute  fraction  de  la  surface  de  pivotement  peut 
etre  recue  sur  les  elements  de  pivot  (100). 

2.  Le  rotor  de  centrifugeuse  selon  la  revendica- 
tion  1  comportant  de  plus: 

une  fente  de  guidage  menagee  radialement 
vers  I'interieur  des  elements  de  pivot  (100)  pour 

guider  le  conteneur  d'echantillon  sur  une  partie 
de  son  parcours  lorsqu'il  pivote,  en  raison  de  la 
rotation  du  rotor  (10),  sur  la  ligne  de  contact 
definie  entre  le  conteneur  (48)  et  les  elements  de 

5  pivot  (100),  a  partir  d'une  position  initiale  dans 
laquelle  I'axe  (48A)  du  conteneur  d'echantillon  est 
parallele  a  I'axe  vertical  central  du  rotor  (10)  vers 
une  seconde  position  dans  laquelle  I'axe  du 
conteneur  d'echantillon  est  perpendiculaire  a 

w  I'axe  vertical  central. 
3.  Le  rotor  de  centrifugeuse  selon  la  revendica- 

tion  1  ou  2,  dans  lequel  le  rotor  (10)  est  entoure 
par  une  bande  circonferentielle  (32)  et  dans  lequel 
chaque  element  de  pivot  (100)  est  monte  sur  le 

is  rotor  et  est  calcule  pour  empecher  la  surface 
radialement  exterieure  du  conteneur  (48)  de  venir 
en  butee,  dans  une  relation  de  transmission  de 
force,  avec  la  bande  jusqu'a  ce  que  I'axe  (48A)  du 
conteneur  d'echantillon  soit  perpendiculaire  a  la 

20  ligne  verticale  centrale  du  rotor. 
4.  Le  rotor  de  centrifugeuse  selon  la  revendica- 

tion  2  ou  3,  comprenant  de  plus  une  surface 
d'arret  reliee  a  la  fente  de  guidage  pour  empecher 
le  mouvement  de  pivotement  du  conteneur 

25  d'echantillon  au-dela  de  la  deuxieme  position. 
5.  Le  rotor  de  centrifugeuse  selon  I'une  des 

revendications  2  a  4,  comprenant  de  plus  une 
surface  d'arret  (42,  42')  reliee  a  la  fente  de 
guidage  pour  empecher  le  mouvement  de  pivote- 

30  ment  du  conteneur  d'echantillon  (48)  au-dela  de 
la  deuxieme  position. 

6.  Le  rotor  de  centrifugeuse  selon  I'une  des 
revendications  1  a  5,  dans  lequel  la  surface  de 
pivotement  possede  une  dimension  diametrale 

35  predetermines  qui  lui  est  associee,  et  dans  lequel 
le  contact  lineaire  coincide  sensiblement  avec  la 
dimension  diametrale  de  la  surface  de  pivot. 

7.  Le  rotor  de  centrifugeuse  selon  I'une  des 
revendications  1  a  6,  dans  lequel  le  rotor  (10) 

40  comporte  une  fente  de  guidage  (42)  et  dans  lequel 
le  corps  (50)  possede  un  ergot  de  guidage  (70) 
apte  a  cooperer  avec  la  fente  de  guidage  du  rotor 
pour  guider  le  conteneur  (48)  pendant  son  mou- 
vement  pivotant. 

45  8.  Le  rotor  de  centrifugeuse  selon  la  revendica- 
tion  7,  dans  lequel  le  rotor  comporte  une  surface 
d'arret  (42,  42'),  et  dans  lequel  I'ergot  (70)  du 
corps  est  apte  a  venir  en  appui  sur  la  surface 
d'arret  pour  empecher  le  mouvement  pivotant  au- 

50  dela  de  la  deuxieme  position. 
9.  Le  rotor  de  centrifugeuse  de  la  revendication 

8,  dans  lequel  le  rotor  (10)  est  entoure  par  une 
enveloppe  (32)  de  limitation  de  contraintes,  et 
dans  lequel  le  corps  comporte,  a  I'une  de  ses 

55  extremites,  une  surface  spherique  (68)  qui  peut 
venir  en  butee  dans  une  relation  de  transmission 
de  force  avec  I'enveloppe  (32). 

10.  Un  conteneur  d'echantillon  a  utiliser  dans 
un  rotor  de  centrifugeuse  comportant  une  paire 

60  d'elements  de  pivot  (100)  de  conteneur  d'echantil- 
lon  ecartes  circonferentiellement  par  rapport  au 
rotor,  ledit  conteneur  d'echantillon  (48)  compre- 
nant  un  corps  (50)  comportant  a  I'interieur  un 
volume  recepteur  d'echantillon,  et  une  surface 

65  plane  de  pivotement  prevue  sur  le  corps,  caracte- 
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se  en  ce  que  ladite  surface  plane  de  pivotement 
st  apte  a  engager  en  fonctionnement  le  long 
'une  de  ses  dimensions  diametrales  chacun  des 
eux  bords  minces  en  lame  de  couteau 
104—104')  du  rotor  en  vue  d'un  deplacement  en 
ivotement  supporte  sur  celui-ci  a  partir  d'une 
remiere  position  vers  une  deuxieme  position, 
adite  surface  de  pivotement  etant  disposee  cir- 
onferentiellement  autour  d'un  conteneur 
I'echantillon  de  facon  telle  que  toute  partie  de  la 
urface  de  pivotement  puisse  etre  recue  sur  les 
ilements  de  pivot  (100). 

11.  Le  conteneur  d'echantillon  de  la  revendica- 

tion  1U,  aans  lequei  le  conieneur  uumpieuu  ub 
plus  un  couvercle  (52)  relie  de  facon  amovible  a 
I'organe  (50)  de  corps  pour  permettre  un  acces  au 
volume  de  celui-ci,  la  surface  de  pivotement  etant 
definie  sur  la  surface  inferieure  du  couvercle  (52). 

12.  Le  conteneur  d'echantillon  selon  la  revendi- 
cation  10  ou  11,  dans  lequel  le  corps  (50)  possede 
un  axe  central  (48A)  qui  le  traverse  longitudinale- 
ment,  et  dans  lequel  les  aretes  formant  pivots 

j  (104—104')  engagent  la  surface  le  long  d'un 
contact  lineaire  interrompu  qui  est  en  intersection 
avec  I'axe  (48A)  du  conteneur  (48). 
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