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periphery  than  at  its  centre.  Nonetheless,  by  ap- 
propriate  choices  of  filter  card  absorbency  and 
dimensions  of  the  sample  chamber,  and  by  restrict- 
ing  the  volume  of  liquid  in  the  suspension  sample,  it 

5  is  generally  possible  to  obtain  a  deposit  that  is  useful 
for  visual  examination,  at  least  over  the  majority  of 
its  total  area. 

When,  however,  an  attempt  is  made  to  cause  the 
deposition  over  a  non-circular  surface  area  and,  es- 

w  pecially,  over  a  relatively  large  noncircular  area  of  the 
receiving  surface,  using  samples  containing  larger 
volumes  of  suspending  liquid,  the  flow  of  liquid 
transversely  of  the  receiving  surface  and  into  the 
filter  card  is  no  longer  symmetrical  and  tends  to 

is  cause  significant  thickness  variations  in  the  deposit- 
ed  layer,  rendering  much  of  the  area  thereof  difficult 
to  examine  reliably  by  visual  methods  and  substan- 
tially  useless  for  examination  by  automated  optical 
scanning  techniques. 

20  Ideally,  to  achieve  a  uniform  deposit  thickness 
over  the  whole  area  of  the  deposited  layer,  the  ar- 
rangement  shoul  be  such  that,  under  the  artificial 
gravitational  field  created  by  centrifugation,  solids 
(e.g.  cells)  suspended  in  the  sample  are  caused  to 

25  deposit  on  the  receiving  surface  before  there  is  any 
significant  flow  of  the  suspending  liquid  transversely 
of  that  surface  and  into  the  surrounding  filter  card,  to 
cause  lateral  displacement  of  suspended  solids  be- 
fore  these  are  deposited.  Moreover,  the  flow  of  sus- 

30  pending  liquid  into  the  surrounding  filter  card,  when 
it  occurs,  should  be  slow  to  minimise  the  risk  of  cur- 
rents  over  the  deposited  solids  disturbing  these  and 
altering  their  disposition  on  the  surface. 

The  ideal  sequence  of  solids  deposition  followed 
35  by  liquid  removal  is  essentially  unattainable  in  prac- 

tice,  some  flow  of  suspension  liquid  into  the  filter 
card  during  deposition  of  the  suspended  solids  being 
inevitable.  However,  the  deposition  perturbations 
due  to  transverse  liquid  flow  can,  we  have  discov- 

40  ered,  be  mitigated  by  suitable  restriction  of  the  rate 
of  flow  of  liquid  to  the  filter  card  and  by  ensuring  that 
the  flow  pattern  is  such  that  at  any  point  on  the 
periphery  of  the  deposit  area,  the  local  liquid  flow  is 
normal  to  the  periphery  and  occurs  at  a  substantially 

45  constant  velocity.  By  observing  these  criteria,  any 
flow-induced  migration  of  suspended  solids  towards 
the  periphery  of  the  deposit  area  will  be  essentially 
uniform  so  that  unacceptable  thickening  of  the 
deposited  layer  will  be  confined  to  a  substantially 

so  uniform  width  marginal  band  that  can  be  ignored 
without  difficulty  in  subsequent  visual  inspection 
and  that  can  also  be  readily  ignored  by  an  automated 
optical  scanning  of  the  deposit  area. 

In  filter  card  such  as  is  used  in  the  centrifugation 
55  procedures  of  interest,  it  can  be  shown  that  the  volu- 

metric  flow  rate  of  a  liquid  by  capillary  action  in  the 
card  material  is  directly  proportional  to  the  cross- 
sectional  area  of  te  material  in  the  flow  path  of  the 
liquid.  Accordingly  the  flow  of  liquid  in  a  filter  card 

60  from  a  particular  region  of  the  perimeter  of  an  aper- 
ture  therein  can  be  restrained  by  restricting  the  flow 
cross-sectional  area  available  in  the  card  material  for 
liquid  flowing  from  that  region  of  the  aperture  perim- 
eter.  This  cross-sectional  area  restriction  may  be  ac- 

65  complished  by  physical  removal  of  material,  to  form 

Description 

This  invention  concerns  the  centrifugation  of  sus- 
pensions  to  effect  separation  of  solids  therefrom  for, 
e.g.,  microscopic  examination.  The  invention  is  es- 
pecially  concerned  with  the  centrifugation  of  body 
fluid  and  like  samples  comprising  cell  suspensions  to 
accomplish  deposition  of  a  cell  layer  on  a  slide  or 
other  receiving  surface  for  cytological  examination, 
a  general  objective  of  the  invention  being  to  facilitate 
and  improve  the  preparation  of  such  cell  layers  in  rou- 
tine  cytological  screening  procedures,  e.g.,  in  the 
screening  of  cervical  cell  samples  for  carcinoma. 

Thus  it  is  known  to  place  a  cell  suspension  in  a 
generally  tabular  sample  chamber  having  an  open 
end  juxtaposed  to  the  surface  of  a  microscope  or  like 
slide,  with  the  interposition  of  an  apertured  filter  card 
that  both  provides  a  seal  between  the  sample  cham- 
ber  and  the  slide  surface  and  also  serves  to  absorb 
the  liquid  components  of  the  suspension.  The  as- 
sembly  of  sample  chamber,  slide  and  filter  card  is 
subjected  to  centrifugation  to  cause  the  deposition 
of  a  layer  of  cells  on  the  slide  surface  and  the  removal 
of  the  suspension  liquid  into  the  filter  card.  One  ex- 
ample  of  cytocentrifugation  apparatus  especially 
adapted  to  perform  this  cell  separation  and  deposi- 
tion  technique  is  disclosed  in  EP-A-0,047,840.  For 
an  earlier  example  of  such  apparatus,  see  also  G-l-T 
Fachzeitschrift  fur  das  Laboratorium,  Vol.  5,  No.  1 
(January  1  971  ),  Darmstadt  DE,  at  page  51  ,  left-hand 
column. 

As  hitherto  practised,  for  instance  with  the  cen- 
trifugation  apparatus  of  EP-A-Q,047,840;  the  sam- 
ple  chamber  is  sized  to  deposit  cells  on  a  rather  small, 
generally  circular,  area  of  the  slide  and  handles  cor- 
respondingly  small  samples  of  cell  suspension.  The 
rather  small  areas  of  cell  deposit  thereby  produced 
are  adequate  for  microscopic  examination  by  a  suita- 
bly  trained  operative  making  a  visual  examination  but 
it  is  recognised  that  examination  of  the  deposit 
would  be  facilitated  if  the  deposit  were  spread  over 
a  larger  area  of  the  slide  and,  ideally,  as  a  monolayer 
of  cells.  The  uniform  deposition  of  cells  in  a  monolay- 
er  over  a  substantial  area  would,  for  instance,  greatly 
facilitate  counting  of  cells  per  unit  area  as  well  as  the 
recognition  of  particular  cell  types  of  interest. 
Moreover,  recent  proposals  for  the  automated  ex- 
amination  of  cell  deposits  by  optical  scanning 
devices  require,  for  reproducibility  of  results,  cells  to 
be  deposited  in  a  monolayer  over  a,  preferably  rec- 
tangular,  relatively  large  area  of  a  suitable  receiving 
surface  such  as  a  glass  slide. 

It  should  be  understood  that  when  a  small  volume 
sample  of  a  suspension  of  solids  in  a  liquid  and  con- 
tained  in  a  circular  section  tube  is  centrifuged  to 
deposit  its  suspended  solids  aver  a  circular  slide  area 
defined  by  a  correspondingly  sized  aperture  in  a  sig- 
nificantly  larger  filter  card,  the  liquid  of  the  suspen- 
sion  tends  to  flow  symmetrically  and  radially  of  the 
deposit  area  to  be  uniformly  absorbed  in  the  sur- 
rounding  filter  card.  This  flow  of  the  liquid  tends  to 
carry  some  of  the  suspended  solids  away  from  the 
centre  of  the  deposit  area  and  towards  the  margin 
thereof,  to  lead  to  variations  in  thickness  in  the 
deposited  layer,  this  tending  to  be  thicker  at  its 

< 
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The  invention  will  further  be  described  with  refer- 
ence  to  the  accompanying  drawings  in  which: 

Figure  1  is  a  plan  view  of  one  form  of  filter  card  hav- 
ing  resricted  liquid  flow  paths  in  accordance  with  the 

s  invention; 
Figure  2  is  a  plan  view  of  another  form  of  filter  card 

having  restricted  liquid  flow  paths  in  accordance 
with  the  invention; 

Figure  3  is  a  sectional  view  of  a  sample  chamber 
w  with  which  the  filter  card  of  Figure  1  or  Figure  2  may 

be  used  showing  a  slide  and  filter  card  installed  there- 
in;  and 

Figure  4  is  a  rear  view  of  the  sample  chamber  of 
Figure  3,  showing  the  rear  door  thereof  in  its  open 

is  condition. 
In  the  form  of  filter  card  shown  in  Figure  1  of  the 

drawings  the  filter  card  1  is  rectangular  in  shape, 
having  a  longer  dimension  about  60  mm  and  a  short- 
er  dimension  about  50  mm.  The  longer  axis  of  the 

20  card  1  is  indicated  at  2  while  the  outline  of  a  standard 
glass  microscope  slide,  75  mm  by  25  mm,  is  shown 
at  3  superimposed  over  one  half  of  the  card  1  . 

The  card  1  is  formed  with  a  rectangular  aperture  4 
having  a  length  of  about  25  mm  and  a  width  of  about 

25  20  mm  and  symmetrically  disposed  within  one  half  of 
the  total  width  of  the  card  1  so  as,  as  shown,  to  de- 
fine  on  the  slide  3  a  correspondingly  shaped  deposit- 
receiving  area,  the  longer  edges  of  which  are  parallel 
to  and  equidistant  from  the  long  edges  of  the  slide. 

30  In  accordance  with  the  invention,  the  card  1  is  also 
formed  with  liquid  flow  barriers,  in  this  case  in  the 
form  of  three  slots  5,  6,  7  parallel,  respectively,  with 
the  upper  and  lower  short  edges  of  the  aperture  4, 
and  with  the  long  edge  of  the  aperture  4  adjacent  to 

35  the  long  axis  2  of  the  card  .  The  purpose  of  these  slots 
is  to  restrict  the  cross-section  available,  in  the  card 
material,  for  flow  of  liquid  from  the  perimeter  of  the 
aperture  4  into  the  main  body  of  the  card  beyond  the 
slots  5,  6  and  7:  in  this  embodiment  these  slots  form 

40  the  only  such  flow  path  restrictions  and  effectively 
confine  any  flow  of  liquid  from  the  perimeter  of  the 
aperture  4,  to  the  card  regions  indicated  at  8,  9,  10 
and  1  1  respectively  adjacent  to  the  four  corners  of 
the  aperture  4. 

45  The  unapertured  half  of  the  card  1  ,  to  the  left  of  its 
axis  2  as  seen  in  Figure  1  ,  constitutes  a  sump  for  li- 
quid  that  in  use  enters  the  card  at  the  perimeter  of  the 
aperture  4. 

The  form  of  card  illustrated  in  Figure  2  has  features 
so  in  common  with  that  of  Figure  1  and  these  features 

are  identified  by  corresponding  reference  numbers 
and  will  not  be  further  described.  However,  in  the 
filter  card  1  shown  in  Figure  2,  liquid  flow  control  is 
exercised  additionally  by  restricting  the  cross- 

55  sectional  area  available  for  such  flow,  in  the  card 
material,  by  impregnating  the  card  in  a  band  1  2  with 
an  occlusive,  e.g.  a  hydrophobic,  material  such  as, 
for  instance,  a  rubber. 

For  the  purposes  of  illustration,  the  band  1  2  is 
60  shown  as  consisting  of  three  linear  legs  respectively 

extending  parallel  with  the  slots  5,  6  and  7  and  joined 
to  one  another  to  form  a  continuous  band  surround- 
ing  the  aperture  4  and  the  slots  5,  6  and  7  terminating 
at  the  right  hand  edge  of  the  card  1  as  seen  in  the 

65  drawing.  However,  it  should  be  understood  that  the 

openings  constituting  liquid  flow  barriers  therein  as 
by  cutting  slots  transverse  to  a  liquid  flow  path  to  be 
restricted,  by  localised  impregnation  of  the  card  with 
an  occlusive,  e.g.  a  hydrophobic,  agent  so  as  to  in- 
hibt  liquid  flow  in  the  filter  card  region  so  impregnat- 
ed,  or  by  localised  compression,  as  by  clamping,  of 
the  card. 

Accordingly,  the  present  invention  provides  a  cen- 
trifugation  apparatus  including  a  sample  chamber,  a 
deposit-receiving  surface  and  a  filter  card  apertured 
to  define  on  that  surface  a  deposition  area  com- 
municating  with  said  sample  chamber,  characterised 
by  said  filter  card  having  liquid  flow  paths  from  the 
perimeter  of  said  aperture  of  selectively  restricted 
cross-sectional  area  to  engender  constant  velocity 
flow  of  liquid  from  the  sample  chamber  substantially 
normal  to  all  points  on  the  periphery  of  said  aperture. 

Preferably,  the  filter  card  aperture  is  rectangular 
and  liquid  flow  paths  in  the  filter  card  from  the  periph- 
ery  of  said  aperture  are  selectively  restricted  in  strip- 
like  areas  near  and  parallel  with  at  least  the  inter- 
mediate  regions  of  edges  of  the  aperture. 

The  deposit-receiving  surface  is  conveniently  con- 
stituted  by  the  surface  of  a  slide,  for  instance  a  stan- 
dard  glass  microscope  slide  (75  mm  x  25  mm)  and 
the  filter  card  is  rectangular,  having  one  dimension 
about  60  mm  (i.e.  corresponding  to  about  80%  of  the 
length  of  the  slide)  and  its  other  dimension  about  50 
mm  (i.e.  approximating  to  twice  the  width  of  the 
slide)  so  that  by  folding  the  card  may  be  wrapped 
around  and  overlie  both  faces  of  approximately  80% 
of  the  length  of  the  slide  .  Such  a  card  may  be  formed 
with  a  rectangular  aperture  the  length  of  which  is 
about  25  mm  and  the  width  of  which  is  about  20  mm 
so  as  to  be  slightly  less  than  the  width  (25  mm)  of  the 
slide  and  in  a  position  to  define  a  deposit-receiving 
area  of  corresponding  shape  nearer  to  one  end  of  one 
face  of  the  slide  when  the  card  is  superimposed  on 
the  slide  and  folded  and  wrapped  thereabout.  The 
aperture  in  the  card  may  be  arranged  symmetrically 
of  the  total  area  of  the  latter  to  simplify  control  of 
liquid  flow  in  the  card  from  the  perimeter  of  the  aper- 
ture  therein.  However,  as  such  a  symmetrical  ar- 
rangement  would  require  folding  the  card  about  two 
parallel  lines  to  wrap  it  around  the  slide,  an  asym- 
metrical  arrangement  is  preferred  with  the  aperture 
located  near  to  (e.g.,  about  2-3  mm  from)  one  edge 
of  the  card  so  that  by  single  folding  of  the  card  about 
its  longer  axis,  it  may  be  wrapped  over  one  long  edge 
of  the  slide  with  the  card  aperture  appropriately  posi- 
tioned  over  one  face  of  the  slide.  The  tendency  to 
asymmetric  liquid  flow  in  the  card  resulting  from  the 
asymmetrical  location  of  the  aperture  therein  may  be 
compensated,  in  accordance  with  the  invention,  by 
suitably  controlling  the  available  liquid  flow  cross- 
sectional  areas  in  the  card  adjacent  to  those  edges  of 
the  aperture  more  remote  from  edges  of  the  card. 

Centrifugation  apparatus  in  accordance  with  the 
invention  is  especially  advantageous  for  use  in  con- 
junction  with  a  sample  chamber  of  the  construction 
disclosed  in  our  co-pending  Application  No.  EP 
86107649.5  (EP-A-0  205  108)  and/or  for  use  in  a 
cytocentrifuge  of  the  construction  disclosed  in  our 
co-pending  Application  No.  EP  86107647.9  (EP- 
A-0  205  106)  both  filed  concurrently  herewith. 
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band  12  may  have  other  shapes  and  may  be  inter- 
rupted  to  provide  for  precise  control  of  liquid  flow 
from  particular  regions  of  the  perimeter  of  the  aper- 
ture  4  into  the  main  body  of  the  filter  card  1  esternal 
of  the  band.  s 

Moreover,  a  suitably  shaped  band  1  2,  continuous 
as  shown  or  interrupted,  for  instance  at  the  corner 
regions  1  3  and  1  4,  may  be  used  to  control  liquid  flow 
in  a  filter  card  from  which  one  or  more  of  the  slots  5, 
6  and  7  has  been  omitted.  10 

The  band  1  2  may  conveniently  be  formed  by  a 
printing-like  operation,  the  chosen  occlusive  or 
hydrophobic  material  (e.g.  a  solution  of  a  rubber  in  a 
suitable-solvent)  being  imprinted  on  or  applied  to  the 
card  using,  for  instance,  a  stencil.  15 

The  liquid  flow  barrier  constituted  as  above  de- 
scribed  by  a  slot  such  as  one  of  the  slots  5,  6,  7,  or  by 
impregnation  with  an  occlusive  material  in  a  band  or 
region  such  as  the  band  12,  may  alternatively  be  pro- 
vided  by  local  compression  of  the  card  material  to  re-  20 
duce  the  available  cross  section  for  liquid  flow  in  the 
card  material.  Such  localised  compression  could  be 
achieved  by  clamping  the  card  against  the  slide  3  or 
other  deposit-receiving  member  with  the  use  of  pres- 
sure  members,  such  as  ribs  on  a  holder  for  the  card  25 
and  slide  assembly,  disposed  engage  the  card  and  in- 
dent  it  in  the  regions  requiring  localised  compression. 

A  filter  card  such  as  has  been  described  with  refer- 
ence  to  Figures  1  and  2  is  intended  to  be  used  in  con- 
junction  with  a  suitable  sample  chamber  that  is  as-  30 
sembled  with  the  card  and  a  suitable  deposit-receiv- 
ing  surface  such  as  that  of  a  microscope  slide  3,  and 
so  fitted  to  a  centrifuge  head  that  the  artificial 
gravitational  field  produced  by  operation  of  the  cen- 
trifuge  acts  normal  to  the  deposit-receiving  surface  35 
to  accomplish  controlled  deposition  of  solids  from  a 
suspension  contained  in  the  sample  chamber.  The 
apertured  filter  card  with  its  restricted  liquid  flow 
paths  from  the  aperture  therein  may  be  used  with  any 
design  of  sample  chamber  capable  of  making  up  the  40 
required  assembly  with  the  card  and  deposit-receiv- 
ing  surface  or  slide  and,  for  example,  a  sample  cham- 
ber  having  a  configuration  generally  similar  to  that 
disclosed  in  EP-A-0  047  840  might  be  employed. 

However,  such  a  filter  card  is  most  conveniently  45 
employed  in  conjunction  with  a  sample  chamber  of 
the  construction  disclosed  in  our  copending  Applica- 
tion  No.  EP  86  107  649.5  (EP-A-0  205  108}  and 
Figures  3  and  4  illustrate  such  a  sample  chamber. 

Figure  3  is  a  longitudinal  section  of  the  sample  so 
chamber,  and  also  shows  a  filter  card  1  and  slide  3  in- 
stalled  therein.  The  sample  chamber  is  a  moulding  in 
a  suitable  plastics  material  and  includes  a  sample 
reservoir  20  communicating  via  a  slot  21  with  a 
deposition  chamber  22  that  is  rectangular  in  cross-  55 
section  with  a  longer  dimension  -  vertically  as  seen 
in  Figure  3  —  of  about  25mmanda  shorter  dimension 
of  about  20  mm,  the  deposition  chamber  22  ter- 
minating  in  a  narrow  rectangular  aperture-defining 
wall  23  that  projects  as  a  rib  on  the  rear  surface  of  the  eo 
main  body  part  24  of  the  sample  chamber. 

The  sample  chamber  is  formed  with  an  integrally 
hinged  rear  door  25,  shown  in  its  open  condition  in 
Figure  4  ,  with  a  latch  26  that  in  the  closed  condition' 
of  the  door  engages  over  a  series  of  dog  teeth  27  on  6s 

the  body  24.  The  internal  face  of  the  door  25  is 
formed  with  a  cruciform  pressure  pad  28. 

In  use,  a  filter  card  of  the  configuration  and  dimen- 
sions  illustrated  in  Figure  1  or  Figure  2  is  fitted  to  the 
sample  chamber  so  that  its  aperture  4  registers  with 
the  deposition  chamber  22,  the  card  at  the  margin  of 
the  aperture  4  therein  engaging  the  end  surface  of 
the  wall  23.  For  convenience  of  assembly  and  use, 
the  card  is  conveniently  secured  in  place  in  the  sam- 
ple  chamber  as  by  ultrasonic  welding  to  the  pressure 
pad  28,  to  form  a  one-use,  disposable,  unit,  perhaps 
supplied  in  a  sterile  pack. 

The  sample  chamber  of  Figures  3  and  4  is  intended 
to  be  used  with  standard  microscope  slides  such  as 
the  slide  3  depicted  in  Figure  1  and  in  use  such  a  slide 
is  placed  over  the  apertured  half  of  the  card  1  -  as  in 
Figure  1  -  that  in  turn  has  been  placed  or  fixed  in  posi- 
tion  relatively  to  the  deposition  chamber  of  the  sample 
chamber.  The  card  is  folded  about  its  axis  2  so  as  to 
become  wrapped  about  the  slide  with  the  unapertured 
area  of  the  card  lying  against  the  face  of  the  slide  re- 
mote  from  the  deposition  chamber  22.  Conveniently 
this  folding  of  the  card  is  accomplished  simply  by  clos- 
ing  the  rear  door  25  of  the  sample  chamber,  whereby 
the  pressure  pad  28  holds  the  slide  firmly  against  the 
wall  23  without,  however,  placing  more  than  a  small 
proportion  of  the  total  area  of  the  filter  card  (the  region 
trapped  between  the  slide  and  the  wall  23  on  the  front 
of  the  slide,  and  the  region  trapped  between  the  slide 
and  the  pressure  pad  28  at  the  rear  of  the  slide)  under 
such  pressure  as  would  diminish  the  capability  of  the 
card  to  absorb  liquid,  or  interfere  with  flow  of  liquid  in 
sump-constituting  areas  of  the  card.  As  shown  in 
Figure  3,  the  slots  5  and  6  in  the  card  lie  just  outboard 
of  the  wall  23. 

As  more  fully  explained  in  our  aforesaid  co-pend- 
ing  Applications  the  assembly  of  sample  chamber 
with  filter  card  and  slide  is  intended  to  be  fitted  to  a 
complementary  bucket  on  the  head  of  a  centrifuge, 
to  enable  centrifugation  of  a  suspension  sample 
placed  in  the  sample  reservoir  20,  the  sample  being 
transferred  from  this  reservoir  through  the  slot  2  1  to 
the  deposition  chamber  22  by  the  artificial  gravita- 
tional  field  produced  when  the  centrifuge  is  run  up. 

Claims 

1  .  Centrifugation  apparatus  including  a  sample 
chamber,  a  deposit-receiving  surface  and  a  filter  card 
(1  )  apertured  to  define  on  that  surface  a  deposition 
area  communicating  with  said  sample  chamber, 
characterised  by  said  filter  card  having  liquid  flow 
paths  from  the  perimeter  of  its  said  aperture  (4)  of 
selectively  restricted  cross-sectional  area  to  en- 
gender  constant  velocity  flow  of  liquid  from  the  sam- 
ple  chamber  substantially  normal  to  all  points  on  the 
periphery  of  said  aperture. 

2.  Apparatus  according  to  claim  1  ,  further  charac- 
terised  in  that  the  said  filter  card  aperture  (4)  is  rectan- 
gular  and  liquid  flow  paths  in  the  filter  card  from  the 
periphery  of  said  aperture  are  selectively  restricted  in 
strip-like  areas  near  and  parallel  with  at  least  the  inter- 
mediate  regions  of  edges  of  the  aperture. 

3.  Apparatus  according  to  claim  2,  further  char- 
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umgelegt  werden  kann  und  wenigstens  einen  Teil 
der  Lange  beider  Flachen  des  Schiebers  abdeckt. 

4.  Zentrifuge  nach  Anspruch  3,  weiter  dadurch 
gekennzeichnet,  date  die  Ausdehnungen  des  Filter- 

5  kartons  derart  sind,  date  er  durch  Falten  herumgelegt 
werden  kann  und  beide  Flachen  Qber  et/.a  80%  der 
Lange  des  Schiebers  uberdeckt. 

5.  Zentrifuge  nach  Anspruch  4,  weiter  dadurch  ge- 
kennzeichnet,  dalS  die  Off  nung  des  Filterkartons  Aus- 

10  dehnungen  hat  zur  Bildung  eines  Feststoffaufnahme- 
bereiches,  der  etwas  schmaler  als  der  Schieber  ist. 

6.  Zentrifuge  nach  Anspruch  3,  4  oder  5,  weiter 
dadurch  gekennzeichnet,  dalS  die  Off  nung  (4)  des  Fil- 
terkartons  nahe  dessen  einen  Endes  angeordnet  ist 

is  zum  Ermoglichen  eines  einfachen  Faltens  des  Kar- 
tons  zur  Vorbereitung  eines  Umschlags  des  Kartons 
iiber  eine  Kante  des  Schiebers  unter  Positionieren  der 
Offnung  des  Kartons  uber  eine  Flache  des  Schiebers. 

7.  Zentrifuge  nach  einem  der  vorangehenden  An- 
20  spruche,  weiter  dadurch  gekennzeichnet,  dafc  der 

Filterkarton  (1)  Offnungen  hat,  die  Hindernisse  fur 
den  Flussigkeitsstrom  in  diesem  bilden. 

8.  Zentrifuge  nach  einem  der  Anspruche  2  bis  7 
und  Anspruch  7,  weiter  dadurch  gekennzeichnet, 

25  dalS  die  Offnungen  Schlitze  (5,  6,  7)  in  den  streifen- 
formigen  Bereichen  des  Filterkartons  aufweisen. 

9.  Vorrichtung  nach  einem  der  vorangehenden 
Anspruche,  weiter  dadurch  gekennzeichnet,  dalS  der 
Filterkarton  (1)  ortlich  mit  einem  verschlielSenden 

30  Wirkstoff  getrankt  ist  zum  Verhindern  eines  Stro- 
mungsflusses  in  einer  Zone  des  Filterkartons  zur 
Schaffung  eines  Flussigkeitsstromweges  von  der 
den  Feststoffbereich  bildenden  Offnung. 

10.  Zentrifuge  nach  einem  der  vorangehenden 
35  Anspruche,  weiter  dadurch  gekennzeichnet,  date  der 

Filterkarton  (1)  ortlich  zusammengedruckt  ist  zum 
Einschranken  des  Querschnitts  des  Kartons  der  fur 
den  Flussigkeitsstrom  von  der  den  Feststoffbereich 
bildenden  Offnung  zur  Verfugung  steht. 

40 
Revendications 

1  .  Appareil  de  centrifugation  comportant  une 
chambre  d'echantillon,  une  surface  receptrice  de 

45  depot  et,  une  carte  filtre  (1)  avec  une  ouverture 
dimensionnee  pour  definir,  sur  cette  surface,  une 
surface  de  depot  qui  communique  avec  ladite  cham- 
bre  d'echantillon  caracterise  en  ce  que  ladite  carte  fil- 
tre  comporte  des  voies  d'ecoulement  de  liquide  par- 

50  tant  du  perimetre  de  ladite  ouverture  (4)  et  presen- 
tant  une  section  droite  selectivement  reduite  de 
maniere  a  realiser  un  ecoulement  de  liquide  a  vitesse 
constante  et  sensiblement  normal  en  tous  points  a  la 
peripherie  de  ladite  ouverture. 

55  2.  Appareil  selon  la  revendication  1  caracterise  de 
plus  en  ce  que  ladite  ouverture  (4)  de  la  carte  filtre  est 
rectangulaire  et  en  ce  que  les  voies  d'ecoulement  de 
liquide  dans  la  carte  filtre  a  partir  de  la  peripherie  de 
ladite  ouverture  sont  selectivement  r^duits  a  des  sur- 

60  faces  en  forme  de  bandes  qui  sont  proches  et  paralle- 
les  au  moins  des  zones  intermidiaires  entre  les  coins 
de  I'ouverture. 

3.  Appareil  selon  la  revendication  2  caracterise  en 
ce  que  ladite  surface  receptrice  de  depot  est  consti- 

65  tuee  par  la  surface  d'une  plaquette  et  en  ce  que  ladite 

acterised  in  that  the  said  deposit-receiving  surface  is 
constituted  by  the  surface  of  a  slide  and  said  filter 
card  (1  )  is  rectangular,  having  dimensions  such  that 
by  folding  the  card  may  be  wrapped  around  and  over- 
lie  at  least  part  of  the  length  of  both  faces  of  the  slide. 

4.  Apparatus  according  to  claim  3,  further 
characterised  in  that  the  filter  card  (  1  )  dimensions  are 
such  that  by  folding  it  may  be  wrapped  around  and 
overlie  both  faces  of  about  80%  of  the  length  of  the 
slide. 

5.  Apparatus  according  to  claim  4,  further 
characterised  in  that  the  filter  card  aperture  !4)  has 
dimensions  to  define  a  deposit-receiving  area  slightly 
less  in  width  than  the  slide. 

6.  Apparatus  according  to  claim  3,  4  or  5,  further 
characterised  in  that  the  filter  card  aperture  (4)  is  dis- 
posed  near  to  one  edge  thereof  to  enable  single  fold- 
ing  of  the  card  to  provide  for  wrapping  of  the  card 
over  one  edge  of  the  slide  with  positioning  of  the  card 
aperture  over  one  face  of  the  slide. 

7.  Apparatus  according  to  any  preceding  claim, 
further  characterised  in  that  said  filter  card  (1)  has 
openings  constituting  liquid  flow  barriers  therein. 

8.  Apparatus  according  to  any  one  of  claims  2  to 
7,  and  claim  7,  further  characterised  in  that  said 
openings  comprise  slots  (5,  6,  7,)  in  said  strip-like 
areas  of  the  filter  card. 

9.  Apparatus  according  to  any  preceding  claim, 
further  characterised  in  that  said  filter  card  (1  )  is  lo- 
cally  impregnated  with  an  occlusive  agent  to  inhibit 
flow  of  liquid  in  a  filter  card  region  providing  a  liquid 
flow  path  from  the  deposition  area-defining  aper- 
ture. 

1  0.  Apparatus  according  to  any  preceding  claim, 
further  characterised  in  that  said  filter  card  (1  )  is  lo- 
cally  compressed  to  restrict  the  card  cross  section 
available  for  liquid  flow  from  said  deposition  area- 
defining  aperture. 

Patentanspriiche 

1  .  Zentrifuge  mit  einer  Probenkammer,  einer  Auf- 
nahmeflache  fiir  den  Feststoff  und  einem  Filterkar- 
ton  (1  ),  der  geoffnet  ist  zur  Ausbildung  eines  mit  der 
Probenkammer  kommunizierenden  Feststoffsberei- 
ches,  dadurch  gekennzeichnet,  dafS  der  Filterkarton 
Fliissigkeitsstromwege  von  der  Peripherie  seiner 
Offnung  (4)  von  selektiv  eingeschrankter  Quer- 
schnittsflache  hat  zum  Bewirken  eines  Flussigkeits- 
stromes  von  konstanter  Geschwindigkeit  von  der 
Probenkammer  im  wesentlichen  normal  zu  alien 
Punkten  der  Peripherie  der  Offnung. 

2.  Zentrifuge  nach  Anspruch  1  ,  weiter  dadurch 
gekennzeichnet,  dalS  die  Offnung  (4)  des  Filterkar- 
tons  rechteckig  ist  und  die  Fliissigkeitsstrome  in  dem 
Filterkarton  von  der  Peripherie  der  Offnung  selektiv 
eingeschrankt  sind  in  streif  enartigen  Bereichen  nahe 
und  parallel  mit  wenigstens  dem  Mittelbereich  der 
Kanten  der  Offnung. 

3.  Zentrifuge  nach  Anspruch  2,  weiter  dadurch 
gekennzeichnet,  daB  die  Feststoffaufnahmeflache 
gebildet  wird  durch  die  Oberflache  des  Gleiters  und 
da&  der  Filterkarton  (1)  rechteckig  ist  mit  einer  sol- 
chen  Ausdehnung,  dalSder  Karton  durch  Falten  her- 
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carte  filtre  (1)  est  rectangulaire  et  presente  des 
dimensions  telles  qu'apres  avoir  ete  pliee  la  carte 
peut  s'enrouler  autour  de  la  plaquette  et  depasse  au 
moins  une  partie  de  la  longueur  des  deux  faces  de  la 
plaquette. 

4.  Appareil  selon  la  revendication  3  caracterise  de 
plus  en  ce  que  les  dimensions  de  la  carte  filtre  (  1  )  sont 
telles  qu'en  la  repliant  on  peut  I'envelopper  autour  de 
la  plaquette  et  la  faire  depenser  les  deux  faces  sur  au 
moins  80%  de  la  longueur  de  la  plaquette. 

5.  Appareil  selon  la  revendication  4  caracterise  de 
plus  en  ce  que  I'ouverture  de  la  carte  filtre  (4)  a  des 
dimensions  definissant  une  surface  receptrice  de 
depot  dont  la  largeur  est  legerement  inf  erieure  a  celle 
de  la  plaquette. 

6.  Appareil  selon  la  revendication  3,  4  ou  5  carac- 
terise  de  plus  en  ce  que  I'ouverture  de  la  carte  filtre 
(4)  est  placed  pres  d'un  coin  de  cette  derniere,  de 
maniere  a  permettre  par  simple  pliage  de  la  carte  sur 
elle-meme  on  puisse  envelopper  la  carte  au-dessus 
de  la  tranche  de  la  plaquette  tout  en  mettant  en  place 
I'ouverture  de  la  carte  sur  une  face  de  la  plaquette. 

7.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes  caracterise  de  plus  en  ce  que  ladite 
carte  filtre  (1)  a  des  ouvertures  constituant  sur  la 
carte  des  barrieres  a  I'ecoulement  de  liquide. 

5  8.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  2  a  7  et  selon  la  revendication  7  ,  caracterise  de 
plus  en  ce  que  lesdites  ouvertures  comportent  des 
fentes  (5,  6,  7)  dans  lesdites  surfaces  en  forme  de 
bandes  de  la  carte  filtre. 

jo  9.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  caracterise  de  plus  en  ce  que 
ladite  carte  filtre  (1)  est  localement  impr^gnee  avec 
un  agent  occlusif  pour  pr^venir  I'ecoulement  dans 
une  region  de  la  carte  filtre  qui  constitue  une  voie 

75  d'6coulement  de  liquide  a  partir  de  I'ouverture  defi- 
nissant  une  surface  de  depot. 

1  0.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  pr§c6dentes  caracterise  de  plus  en  ce  que 
ladite  carte  filtre  (1  )  est  localement  comprimee  pour 

20  diminuer  la  section  transversale  de  la  carte  disponi- 
ble  pour  I'e'coulement  de  liquide  a  partir  de  ladite 
ouerture  definissant  une  surface  de  d6p6t. 
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