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Description 

The  present  invention  relates  to  apparatus  for 
:he  dry  defibration  of  sheets  of  fibrous  cellulose 
naterial  such  as  for  example,  wood  pulp  cellu- 
ose. 

This  term  is  meant  in  general  to  apply  to 
apparatus  which  enables  the  continuous  dry  con- 
/ersion  of  sheets  of  fibrous  materials  into  a 
dispersion  of  individual  fibres  in  air.  This  disper- 
sion  is  used  as  the  basic  material  for  the  manufac- 
ture  of  absorbent  masses  such  as,  for  example, 
the  material  termed  "fluff"  used  in  babies'  dispos- 
able  nappies  and  adult  incontinence  pads,  sani- 
tary  towels  and  the  like. 

In  order  to  carry  out  the  defibration,  apparatus 
is  used  which  is  termed  a  "defibrator"  or  "disin- 
tegrator"  which  is  constituted  essentially  by  a 
horizontal-axis  tubular  casing  within  which  is  a 
cylindrical  rotor  which  rotates  at  high  speed 
within  the  casing. 

The  sheets  to  be  defibrated  are  introduced  into 
the  defibrator,  approximately  radially  of  the  rotor, 
through  apertures  provided  in  the  casing  wall. 
The  rotor  has  projections  which  exert  a  mechani- 
cal  action  on  the  fibrous  material  causing  the 
constituent  fibres  of  the  material  itself  to 
separate.  The  rotor  draws  the  defibrated  material 
along  the  inner  wall  of  the  casing,  facilitating  its 
mixture  with  air  and  causing  the  subsequent 
expulsion  of  the  fibre-air  dispersion  from  the 
casing  through  outlet  apertures  provided  in  the 
casing  itself. 

In  very  general  terms,  the  features  which  distin- 
guish  the  various  types  of  defibrators  used  in 
industry  from  each  other  are  the  different  rotor 
structures. 

In  some  defibrators,  which  are  essentially  like 
hammer  mills,  the  rotor  is  constituted  by  a  roller 
carrying  fixed  or  hinged  impact  elements  on  its 
outer  surface  which,  possibly  cooperating  with 
tooth-shaped  projections  on  the  inner  wall  of  the 
casing,  can  achieve  a  percussive  action  on  the 
fragments  detached  from  the  sheet  material, 
which  impinges  in  an  approximately  radial  direc- 
tion  on  the  rotor  itself. 

The  use  of  this  type  of  defibrator  in  industry 
gives  rise  to  disadvantages  due  to  the  great  noise 
of  the  apparatus,  the  high  power  consumption 
and  the  frequency  with  which  the  apparatus  itself 
becomes  clogged  with  consequent  fire  risk. 

These  disadvantages  may  be  overcome  at  least 
to  some  extent  by  making  use  of  defibrators  or 
disintegrators  in  which  the  rotor  is  constituted  by 
a  roller  having  external  teeth  arranged  in  regular 
or  pseudo-random  distributions. 

In  toothed  rotor  defibrators  the  defibrating 
action  on  the  sheet  material  is  achieved  sub- 
stantially  in  correspondence  with  the  region  of 
impact  of  the  teeth  on  the  material  itself.  This 
considerably  reduces  the  risk  of  clogging. 

Defibrators  of  this  type  are  illustrated,  for 
example,  in  U.S.  Patent  Nos.  3,750,962  and 
3,825,194  which  describe  rotors  constituted  by  a 
pack  of  discs  each  having  a  peripheral  ring  of 

teeth  and  being  keyed  on  a  rotary  shaft  coaxial 
with  the  casing.  In  other  defibrators,  a  sub- 
stantially  similar  result  is  achieved  with  a  rotor 
constituted  by  a  roller  or  cylinder  provided  exter- 

5  nally  with  one  or  more  helical  grooves  in  which 
toothed  blades  are  inserted.  This  type  of  defib- 
rator,  however,  has  a  disadvantage  due  to  the  fact 
that  any  breakage  of  one  of  the  blades  caused  by 
the  forces  to  which  the  blade  itself  is  subject- 

10  —  particularly  when  hard  cellulose  pulp  is  being 
defibrated,  that  is,  pulp  not  treated  with  agents 
which  reduce  the  bonds  between  the  fibres  of  the 
sheet  —  may  cause  the  blade  to  come  out  of  its 
groove,  giving  rise  to  damage  to  the  rotor  and 

15  possibly  even  to  the  casing. 
A  disadvantage  common  to  all  the  toothed  " 

rotor  defibrators  of  known  type  is  their  lack  of 
sensitivity  to  adjustment  and/or  control  of  the  "4  ~>( 
quality  of  the  defibrated  product.  > 

20  It  is  not  generally  possible  to  define  a  criterion 
of  quality  for  the  defibrated  product  in  precise 
quantitative  terms.  Theoretically,  the  best  crite- 
rion  is  that  which  defines  a  high  quality  defibrated 
product  as  a  product  in  which  the  fibres  have 

25  characteristics  (for  example  a  statistical  length 
distribution)  which  are  as  similar  as  possible  to 
those  of  the  fibres  in  the  sheet  subject  to  the 
defibration.  This  criterion  does  not,  however, 
have  absolute  validity  in  that  from  the  point  of 

30  view  of  the  quality  of  the  product  in  which  the 
defibrated  material  is  used  (for  example  the 
absorbent  mass  in  a  nappy)  it  may  be  advan- 
tageous  to  provide  a  defibrated  material  in  which 
the  fibres  have  a  different  length  from  those  of  the 

35  starting  material,  or  small  percentages  of  material 
which  is  not  wholly  defibrated.  For  example  small 
percentages  of  crushed  but  not  completely  defi- 
brated  material  may  have  a  beneficial  influence 
on  the  quality  of  the  final  product. 

40  It  is  thus  important  to  be  able  to  provide 
defibrators  which  are  versatile  and  able  to  pro- 
duce  defibrated  products  having  different  charac- 
teristics  depending  on  the  qualitative  criterion 
considered  the  optimum  for  the  subsequent  use. 

45  More  specifically  the  object  of  the  present 
invention  is  to  provide  apparatus  for  the  dry 
defibration  of  sheets  of  fibrous  cellulose  material 
and  like  materials  as  set  forth  in  the  pre-charac-  rt 
terising  portion  of  Claim  1  (which  is  known,  for 

50  instance,  from  US—  A—  3  423  796)  and  which,  in 
addition  to  having  low  power  dissipation  during 
operation  and  having  structural  characteristics  fe 
which  make  it  easy  to  manufacture  and  maintain, 
is  adaptable  so  as  to  allow,  on  the  one  hand,  the 

55  treatment  of  cellulose  pulp  of  different  types  and, 
on  the  other  hand,  variation  in  the  characteristics 
of  the  defibrated  product  in  dependence  on 
specific  applicational  requirements. 

According  to  the  present  invention  this  object  is 
60  achieved  by  virtue  of  apparatus  having  the  further 

characteristics  set  forth  in  Claim  1,  which  inter  alia 
cause  the  teeth  to  impinge  progressively  on  the 
sheets  to  be  defibrated. 

Advantages  of  the  invention  will  be  better 
65  understood  with  reference  to  the  description 
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which  follows,  given  purely  by  way  of  non- 
imiting  example,  with  reference  to  the  appended 
drawings,  in  which: 

Figure  1  is  a  partially  cut-away  perspective  view 
llustrating  apparatus  according  to  the  invention 
schematically; 

Figure  2  is  a  section  taken  on  line  II  —  II  of  Figure 
1; 

Figure  3  illustrates  a  possible  variant  of  Figure 
2, 

Figure  4  illustrates  schematically  and  on  an 
enlarged  scale,  the  shape  and  relative  positioning 
of  several  of  the  elements  illustrated  in  Figures  2 
and  3; 

Figure  5  illustrates  separately  in  side  elevation 
one  of  the  elements  illustrated  in  Figures  1  and  2; 

Figure  6  is  a  side  elevational  view  of  one  of  the 
parts  making  up  the  element  of  Figure  5; 

Figure  7  is  a  section  taken  on  the  line  VII  —  VII  of 
Figure  6,  and 

Figures  8  and  9  illustrate  schematically  the 
criteria  used  for  the  assembly  of  the  element 
illustrated  in  Figure  5. 

In  Figures  1  to  3  an  apparatus  (defibrator)  is 
illustrated  schematically,  and  generally  indicated 
1,  which  is  used  for  the  dry  defibration  of  sheets 
of  fibrous  cellulose  material  and  like  materials. 

As  already  indicated  above,  the  defibration 
operation  is  intended  to  convert,  under  dry  con- 
ditions,  a  fibrous  sheet  material,  such  as  a  sheet 
of  chemically-obtained  wood  pulp  cellulose  into  a 
dispersion  of  individual  fibres  in  air,  which  can  be 
used  as  the  basic  material  for  the  manufacture  of 
absorbent  masses  of  the  type  currently  used  in 
disposable  nappies  or  diapers  for  children  and 
incontinence  pads,  sanitary  towels  and  the  like  for 
adults. 

In  a  typical  example  of  use,  the  sheets  to  be 
defibrated  are  constituted  by  cellulose  pulp  called 
"NBF"  fluff  manufactured  by  the  Weyerhaeuser 
Company  of  Tacoma  (United  States  of  America). 
This  material  is  provided  wound  on  reels  of 
different  widths  with  diameters  of  up  to  1  520  mm. 
The  thickness  of  the  sheets  is  about  1  .2  mm  with  a 
weight  of  about  680  g/m2,  while  the  moisture 
content  is  about  6%.  Naturally  there  are  other 
types  of  cellulose  with  different  physical  and 
chemical  characteristics  which  can  be  used  to 
advantage  and  effectively  defibrated  using  the 
apparatus  according  to  the  invention. 

The  reference  F  indicates  sheets  of  material  to 
be  defibrated  which  are  fed  to  the  apparatus  1  by 
respective  pairs  of  counter-rotating  motor-driven 
rollers  2.  The  speed  of  rotation  of  the  rollers  2  can 
be  adjusted  so  as  to  adapt  the  feed  velocity  of 
each  sheet  F  to  the  timing  of  the  production  cycle 
in  which  the  defibrator  1  is  inserted. 

The  feed  rollers  2  are  driven  by  a  drive  unit  of 
known  type.  This  drive  unit,  together  with  numer- 
ous  other  parts  of  the  apparatus  1,  the  structure 
and  characteristics  of  operation  of  which  are 
known  to  the  expert  in  the  art,  are  not  explicitly 
described  here  since  they  are  not  essential  for  the 
purpose  of  understanding  the  present  invention. 

While  the  manner  in  which  the  drive  of  the 

sheet  F  by  the  feed  rollers  2  is  adjusted.is  omitted- 
from  the  description  it  is  appropriate  to  stress  that 
at  least  the  leading  portion  of  each  sheet  F  fed  to 
the  defibrator  1  is  oriented  completely  in  a  single 

5  plane  indicated  schematically  by  XF  in  Figure  4. 
The  defibrator  1  illustrated  in  Figures  1  and  2 

includes,  as  an  essential  part,  a  cylindrical 
toothed  rotor  3  which  rotates  at  high  speed  about 
its  main  axis  of  symmetry  3a  under  the  action  of 

10  an  electric  motor  (not  illustrated). 
The  rotor  3  is  surrounded  by  a  casing  or 

housing  4  surrounding  the  rotor  3  so  as  to  define 
a  space  5  around  the  rotor  itself  of  arcuate  shape 
and  constant  width  which  extends  over  the  upper 

is  half  of  the  rotor  3. 
Beneath  the  toothed  rotor  3,  the  housing  or 

casing  4  has  an  aperture  6  which  opens  into  a 
conventional  chamber  7,  schematically  illustrated 
in  broken  outline  in  Figure  2,  for  forming  mats  of 

20  fluff. 
The  sheets  F  are  introduced  into  the  casing  4 

through  a  slot  8  the  axial  length  of  which  is  about 
equal  to  the  axial  length  of  the  rotor  3  and  the 
width  of  the  sheets  F,  a  width  which  is  normally  of 

25  the  order  of  500  mm. 
Naturally  it  is  possible  to  provide  other  slots  in 

the  periphery  of  the  casing  4  for  the  feed  of  sheets 
F  to  be  defibrated,  each  of  which  has  associated 
therewith  a  respective  group  of  feed  rollers. 

30  In  particular,  in  the  variant  illustrated  in  Figure 
3  —  in  which  identical  references  indicate  identical 
or  equivalent  parts  to  the  parts  illustrated  in 
Figures  1  and  2—  two  feed  inlets  8'  and  8"  are 
provided  diametrally  opposite  each  other  as  well 

35  as  two  independent  outlet  apertures  6'  and  6"  for 
the  defibrated  mat,  also  diametrally  opposite 
each  other.  This  arrangement  results  in  more 
uniform  wear  of  the  teeth  of  the  rotor  3.  The 
presence  of  two  independent  outlet  apertures 

40  each  located  downstream  of  a  respective  feed 
inlet  avoids  entrainment  of  the  defibrated 
material  at  one  of  the  inlets  towards  the  other 
inlet,  with  a  harmful  effect  on  the  defibrating 
process  being  carried  out  there.  The  configuration 

45  of  the  defibrator  illustrated  in  Figure  3  may  also  to 
advantage  be  used  for  feeding  a  sheet  F  to  be 
defibrated  to  each  inlet  in  alternating  sequence: 
when  a  reel  of  sheet  is  exhausted,  the  feed 
members  associated  with  the  other  reel  are  actu- 

50  ated.  The  defibration  process  is  thus  carried  on 
the  whole  time  without  the  need  for  interruption 
for  replacement  of  the  exhausted  reel  by  a  new 
reel  which  will  subsequently  be  fed  to  the  defib- 
rator  on  exhaustion  of  the  reel  supplying  the 

55  other  inlet. 
As  illustrated  in  Figures  1  to  3,  the  rotor  3  has 

external  teeth  9  one  of  which  is  shown  schemati- 
cally  on  an  enlarged  scale  in  Figure  4.  This  Figure 
shows  a  lateral  view  of  one  of  the  teeth  9  in  a 

60  plane  substantially  perpendicular  to  the  axis  of 
rotation  3a  of  the  rotor. 

In  defibrators  of  known  type,  as  in  the  defib- 
rator  1  of  the  invention,  the  rotor  3  is  rotated  at 
high  speed  about  its  axis  3a  (in  the  clockwise 

65  sense  with  reference  to  the  relative  arrangement 
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Df  the  parts  illustrated  in  the  drawings)  while  the 
:eed  rollers  2  advance  the  sheets  F  into  the  casing 
X  through  the  slot  8.  The  sheets  are  thus  made  to 
mpinge  on  the  toothed  surface  of  the  rotor  3.  The 
:eeth  9  of  the  rotor  3  collide  violently  with  the  free 
jdge  of  the  sheet  F,  penetrating  it  tangentially 
•elative  to  the  rotor  3  and  causing  the  disintegra- 
:ion  of  the  material  of  the  sheets  F.The  material  is 
:hus  dissociated  (defibrated)  into  its  individual 
constituent  fibres,  which  are  subsequently  drawn 
Dy  the  rotor  3  into  the  space  5  and  are  then 
orojected  out  of  the  defibrator  1  through  the 
aperture  6  downstream  of  the  feed  inlet. 

In  order  to  facilitate  the  transport  of  the  fibres 
by  the  rotor  3  into  the  casing  4  apertures  or 
nozzles  (not  illustrated)  may  be  provided  through 
which  pressurised  air  generated  by  a  blower 
device  (also  not  illustrated)  is  blown  tangentially 
into  the  casing  4.  Alternatively,  use  may  be  made 
of  a  sub-atmospheric  pressure  (vacuum)  in  the 
Formation  chamber  7  to  draw  air  into  the  defib- 
rator  through  the  feed  slots  8  or  through  other 
slots  of  the  casing  4  (not  illustrated). 

The  teeth  9  are  arranged  on  the  outer  surface  of 
the  rotor  3  in  regular  distributions  (for  example 
distributions  reproducing  multiple-start  coils)  hel- 
ical  or  in  pseudo-random  manner. 

A  characteristic  feature  of  the  defibrator  accord- 
ing  to  the  invention  is  the  fact  that,  as  shown 
schematically  in  Figures  2  to  4,  the  plane  XF  along 
which  the  sheets  to  be  defibrated  are  fed  to  the 
defibrator  is  at  an  angle  a  other  than  zero  to  the 
radial  or  diametral  plane  of  the  rotor  3  passing 
through  the  slot  8,  a  plane  schematically  shown  at 
XR  in  Figure  4. 

The  angle  a  is  typically  between  10°  and  60°  and 
is  preferably  chosen  to  be  about  30°. 

As  illustrated  in  the  same  Figure  4,  the  teeth  9  in 
general  have  a  triangular  profile  which  can  be 
seen  to  consist  of  a  front  flank  9a  and  a  rear  flank 
96. 

The  terms  "front"  and  "rear"  naturally  relate  to 
the  sense  of  rotation  of  the  rotor  3  about  is  axis. 
The  front  flank  9a  is  thus  that  intended  to  impinge 
directly  on  the  sheets  F  to  be  defibrated.  It  is 
substantially  straight  and  extends  in  the  radial  or 
diametral  plane  of  the  rotor  3  passing  through  the 
apex  of  the  tooth  9  itself. 

The  rear  flank  side  96  of  each  tooth  is  also 
straight  and  is  at  an  angle  of  about  45°  to  the 
associated  front  flank  9a. 

The  arrangement  described  is  such  that,  in  the 
region  in  which  the  sheets  F  are  fed  against  the 
rotor  3,  that  is  to  say,  in  the  region  in  which  a 
substantial  part  of  the  defibrating  action  is 
achieved,  the  front  flank  9a  of  each  tooth  is  at  an 
obtuse  angle  to  the  plane  (XF)  of  the  sheet 
impinged  upon  by  the  tooth  9  itself.  The  size  of 
this  angle  is  180o-a°,wherea°  is  the  magnitude  in 
degrees  of  the  angle  a  defined  above. 

The  solution  adopted  in  the  apparatus  accord- 
ing  to  the  invention  is  particularly  advantageous 
in  view  of  the  possibility  of  varying  the  angle  a 
easily  and  consequently  the  angle  of  infringement 
of  the  front  flanks  9a  of  the  teeth  9  on  the  sheets  F 

in  dependence  on  the  working  requirements,  in 
order  to  vary  this  angle  it  suffices  to  act  on  the 
feed  device  associated  with  the  rollers  2  so  as  to 
vary  the  relative  orientation  of  the  feed  plane  XF 

5  to  the  radial  plane  XR. 
With  reference  now  to  Figures  5  to  9,  it  can  be 

seen  that  the  rotor  3  is  constituted  essentially  by  a 
pack  of  discs  10  which  are  identical  to  each  other 
and  one  of  which  is  illustrated  in  greater  detail  in 

to  Figures  6  and  7. 
Each  disc  10  is  constituted  essentially  by  a 

circular  plate  having  a  central  aperture  11  which 
allows  it  to  be  keyed  onto  a  support  shaft  12.  The 
shaft  12  is  rotated  about  the  main  axis  3a  of  the 

15  rotor  by  a  motor  (not  illustrated)  through  a  coup- 
ling  12a. 

Each  disc  10  has  a  regular  distribution  of  teeth 
on  its  periphery,  each  tooth  having  a  triangular 
profile  of  the  type  shown  schematically  in  Figure 

20  4. 
By  way  of  dimensional  example,  the  discs  used 

may  to  advantage  have  a  thickness  of  1.5  —  2  mm 
and  an  outer  diameter  of  280—300  mm  and  be 
provided  with  a  ring  of  36  teeth.  Each  tooth  has  a 

25  height,  corresponding  to  the  length  of  the  front 
edge  9a,  of  10  mm.  The  most  important  aspect  of 
the  invention  is  the  fact  that  the  discs  10  are 
mounted  on  the  shaft  12  with  an  inclination  to  the 
axis  of  rotation  3a,  instead  of  being  perpendicular 

30  to  said  axis.  In  other  words,  each  disc  10  lies  in  a 
plane  inclined  at  an  angle  p  (Figure  8)  to  planes 
perpendicular  to  the  axis  of  rotation  3a,  the 
preferred  value  of  p,  with  reference  to  the  dimen- 
sions  of  the  discs  given  above,  being  between  1° 

35  and  6°.  At  present  a  value  of  about  2°  is  con- 
sidered  the  optimum.  In  all  the  Figures  of  the 
drawings,  the  inclination  has  thus  been  deliber- 
ately  exaggerated  for  clarity  of  illustration. 

The  oblique  mounting  of  the  discs  10  may 
40  easily  be  achieved  by  assembling  the  discs  10 

themselves  in  a  pack  with  the  interposition  of 
spacer  discs  10a  without  teeth. 

Both  the  toothed  discs  10  and  the  spacer  discs 
10a  have  holes  13  for  receiving  connection  rods 

45  14  which  pass  through  the  disc-spacer  pack  longi- 
tudinally.  The  rods  14  have  threaded  ends  on 
which  nuts  15  are  screwed  to  allow  the  pack  thus 
formed  to  be  clamped  firmly  together  axially. 

The  pack  is  completed  at  its  two  ends  by  two 
so  shaped  elements  17  of  circular  section  with  dia- 

meters  slightly  less  than  those  of  the  toothed 
discs.  Each  shaped  element  17  is  defined  by  an 
outer  face  (relative  to  the  disc-spacer  pack)  which, 
in  the  assembled  disposition  on  the  shaft  12,  lies 

55  in  a  plane  perpendicular  to  the  axis  3a  and  an 
inner  face  lying  in  a  plane  which  is  at  an  angle  to 
the  planes  perpendicular  to  the  axis  3a,  this  angle 
being  equal  to  the  angle  of  inclination  6  which  it  is 
desired  to  give  the  toothed  discs  10. 

60  The  fact  that  the  discs  10  are  inclined  on  the 
shaft  12  means  that  when  the  shaft  12  is  rotated, 
the  toothed  edge  of  each  disc  10  describes  a 
substantially  cylindrical  surface  of  a  diameter 
equal  to  about  2R,  where  R  is  the  radius  of  the 

65  discs,  and  a  width  equal  to  2R  tan  p  or,  more 
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precisely  2R  sin  p,  where  p  is  the  angle  between 
the  plane  of  the  disc  and  planes  perpendicular  to 
the  axis  of  rotation  3a.  By  arranging  that  the 
toothed  edge  of  the  disc  describes  the  said 
cylindrical  surface  it  is  ensured  that  each  point  on 
this  surface  is  effected  by  the  action  of  the  teeth  9. 
In  effect  the  surface  described  by  the  edge  of  each 
disc  10  has  a  generally  barrel  shaped  profile, 
gradually  tapering  towards  its  axial  ends.  This 
profile  may,  however,  be  considered  as  negligible 
when  the  value  normally  chosen  for  the  angle  p  is 
about  2°. 

One  of  the  advantages  resulting  from  the 
inclined  disposition  of  the  discs  10  may  be 
explained  schematically  with  reference  to  Figure 
8. 

Supposing  in  general  that  it  is  desired  to  form  a 
rotor  3  with  a  width  (axial  extent)  L  of  500  mm:  if 
discs  of  the  type  illustrated  in  Figures  5  and  6  are 
used  with  a  thickness  L'  of  1.5  mm  dis- 
posed—according  to  the  prior  art—  in  planes  per- 
pendicular  to  the  axis  3a,  it  is  necessary  to  use  a 
number  of  discs  N  equal  to  L/L'  or  about  334 
toothed  discs. 

According  to  the  invention,  using  identical  discs 
with  a  diameter  of  about  300  mm  inclined  at  angle 
p  of  about  2°  to  planes  perpendicular  to  the  axis 
3a,  it  is  possible  to  use  a  smaller  number  of  discs 
N'  equal  to  L/2R  tan  p,  that  is  to  say  48  toothed 
discs. 

Even  without  resorting  to  this  minimum  value, 
the  invention  allows  a  considerable  saving  in 
toothed  discs  10.  This  saving  is  particularly 
important  in  economic  terms  if  account  is  taken  of 
the  fact  that  the  manufacture  of  the  discs  10  is  in 
general  very  complex  and  onerous  both  due  to 
the  need  to  provide  anti-wear  treatments  for  the 
metal  materials  used  and  due  to  the  need  to  form 
the  teeth  9  on  the  periphery  of  the  discs  10. 

Another  considerable  advantage  results  from 
the  possibility  of  adapting  the  characteristics  of 
the  rotor  3  easily  to  the  characteristics  of  the 
material  to  be  defibrated  and  to  the  defibration 
results  it  is  desired  to  achieve. 

This  possibility  is  illustrated  schematically  in 
Figure  9  in  which  three  adjacent  discs  10',  10" 
and  10"'  are  shown  schematically,  each  of  these 
lying  in  a  plane  at  a  predetermined  angle  p  to 
planes  perpendicular  to  the  axis  of  rotation  3a  of 
the  rotor. 

For  clarity  of  illustration,  both  the  distance 
between  adjacent  discs  and  the  angle  of  inclina- 
tion  p  have  been  greatly  increased  relative  to  the 
apparent  diameter  of  the  discs  themselves. 

The  cylindrical  surface  of  rotation  described  by 
the  disc  10'  is  indicated  S'.  The  cylindrical  surface 
described  by  the  disc  10"  is,  indicated  S".  Finally 
the  cylindrical  surface  of  rotation  described  by  the 
disc  10"'  is  indicated  schematically,  as  S'". 

The  distance  between  the  discs  10'  and  10"  is 
adjusted  (by  the  insertion  of  a  corresponding 
number  of  spacers  10a)  so  that  the  surfaces  S' 
and  S"  adjoin  each  other  along  their  mutually 
facing  margins  or  edges,  without  overlapping 
axially. 

According  to  the  terminology  adopted  in  the 
claims  below,  the  surfaces  S'  and  S"  "mate 
marginally"  since  they  adjoin  each  other  in  corre- 
spondence  with  their  mutually  facing  end 

5  margins  or  edges. 
Under  these  conditions,  any  point  on  the 

cylindrical  surface  defined  by  the  surfaces  S'  and 
S"  is  affected  either  by  the  action  of  the  teeth  of 
the  disc  10'  or  the  action  of  the  teeth  of  the  disc 

10  10". 
Naturally,  a  choice  of  a  distance  between  the 

discs  10'  and  10"  greater  than  that  illustrated 
could  lead  to  an  undesirable  break  in  the  con- 
tinuity  of  the  surfaces  S'  and  S",  that  is  to  say  the 

is  formation  of  a  cylindrical  zone  which,  during 
rotation  of  the  rotor  3,  would  not  be  affected  by 
the  action  of  the  teeth  of  the  disc  10'  or  by  the 
action  of  the  teeth  of  the  disc  10". 

The  relative  disposition  of  the  disc  10'  and  the 
20  disc  10"'  is,  however,  different.  In  this  case  the 

distance  between  the  two  adjacent  discs  is 
chosen  so  that  the  surface  S'  and  the  surface  S'" 
have  a  zone  of  overlap  T. 

The  surfaces  S'  and  S'"  are  thus  more  than 
25  marginally  mating  and  any  point  which  is  on  the 

surface  of  the  zone  of  overlap  T  is  subject  both  to 
the  action  of  the  teeth  of  the  disc  10'  and  to  the 
action  of  the  teeth  of  the  disc  10"'. 

Since  the  quality  of  the  defibration  operation 
30  depends—  among  other  things—  on  the  frequency 

of  the  impacts  of  the  teeth  9  on  the  sheets  F,  a 
variation  in  the  assembly  of  the  discs  10  accord- 
ing  to  the  criteria  schematically  illustrated  with 
reference  to  Figure  9  makes  it  possible  to  adjust 

35  the  number  of  impacts  for  a  given  angular  vel- 
ocity  of  the  rotor  3  and  a  given  number  of  teeth  9 
on  each  disc. 

One  may  thus  change  from  a  configuration 
which  provides  a  minimum  number  of  impacts 

40  (cylindrical  surfaces  described  by  adjacent  "mar- 
ginally  mating"  discs  such  as  the  surfaces  S'  and 
S"  of  Figure  9)  to  a  configuration  with  a  higher 
frequency  of  impact  (or  apparent  density  of  teeth 
9)—  that  is,  overlapping  cylindrical  surfaces 

45  described  by  adjacent  discs  such  as  the  surfaces 
S'  and  S'"  of  Figure  9. 

Still  with  reference  to  Figure  9,  it  is  clear  that  it 
is  possible  to  adjust  the  distance  between  adja- 
cent  discs  so  that  the  entire  toothed  surface  of  the 

so  rotor  3  is  constituted  ideally,  by  cylindrical  over- 
lapping  zones  of  the  type  indicated  by  T,  without  a 
break  in  continuity  over  the  entire  axial  length  of 
the  rotor. 

In  general,  the  distance  between  two  adjacent 
55  discs  10  may  be  adjusted  by  the  selection  of  the 

number  of  spacer  elements  10a  interposed 
between  them. 

Thus,  in  the  left  hand  portion  of  Figure  5,  an 
assembled  configuration  of  the  rotor  3  is  shown 

60  in  which  only  a  single  spacer  element  10a  is 
interposed  between  two  adjacent  discs  10.  One  is 
thus  considering  an  assembled  configuration 
intended  to  ensure  a  very  high  number  of  impacts 
by  the  teeth  9  on  the  material  F  to  be  defibrated. 

65  The  central  portion  of  Figure  5,  however,  shows 

5 



I :P  0 1 6 9 1 7 4   B1 u 

in  alternative  assembly  arrangement  in  which 
idjacent  discs  10  are  separated  by  a  plurality  of 
ipacer  elements  10a.  This  assembly  configuration 
ichieves  a  frequency  of  impact  on  the  material  to 
)e  defibrated  which  is  the  minimum  compatible 
vith  the  requirement  of  avoiding  the  formation  of 
:ones  between  the  cylindrical  surfaces  described 
>y  adjacent  discs  which  are  not  subject  to  impact 
)y  the  teeth. 

In  the  right  hand  portion  of  the  same  Figure 
here  is  again  shown  another  possible  assembly 
:onfiguration  for  the  rotor  3.  This  is,  as  it  were,  an 
ntermediate  arrangement  between  those 
jxplained  above  in  which  there  are,  for  example, 
wo  spacer  elements  12  between  adjacent  pairs  of 
discs  10. 

Again  with  reference  to  Figure  9  one  may  finally 
jbserve  that  an  effect  of  adjusting  the  number  of 
mpacts  of  the  teeth  substantially  similar  to  that 
which  can  be  achieved  by  variation  of  the  dis- 
:ance  between  adjacent  discs  10  may  also  be 
achieved  by  varying  the  value  of  the  angle  P  of 
hclination  of  the  discs  which  determines  the  axial 
neight  of  the  cylindrical  surface  described  by  the 
discs  10  themselves.  As  indicated  above,  the  size 
3f  this  angle  is  preferably  chosen  to  be  about  2° 
but  may  vary  typically  between  about  1°  and 
3bout  6°. 

In  a  particular  embodiment  currently  preferred, 
the  rotor  is  constituted  by  185  toothed  discs  and 
185  spacer  discs  disposed  in  alternating  sequence 
and  having  equal  thicknesses  of  about  1.5  mm. 
The  outer  diameter  of  the  toothed  discs  is  280 
mm.  There  are  36  equidistant  teeth  on  the 
periphery  of  each  disc,  each  having  a  front  edge 
9a  about  10  mm  long.  The  angle  P  is  chosen  to  be 
2°  and  each  toothed  disc  is  rotated  angularly 
through  4°  relative  to  the  adjacent  toothed  discs. 
In  axial  extent,  the  rotor  is  divided  ideally  into  two 
halves,  characterised  by  opposite  senses  of  rela- 
tive  inclination  between  adjacent  toothed  discs  in 
the  two  halves. 

In  operation,  the  peripheral  speed  of  the  rotor  is 
about  70  m/sec.  The  angle  a  is  about  30°. 

Under  these  conditions,  when  working  on  a 
cellulose  NBF  pulp  made  by  the  Weyerhaeuser 
Company  at  about  600  kg/h,  an  overall  power 
consumption  of  about  18  KW  is  required  at  the 
axis  of  the  rotor.  The  quality  of  the  defibrated 
product  is  such  as  to  allow  its  direct  use  as  the 
absorbent  mass  for  nappies  for  new-bom  babies. 

The  said  value  of  the  power  consumption  is, 
surprisingly,  lower  than  that  of  conventional 
defibrators  of  equal  production  capacity.  While 
not  wishing  to  link  this  to  any  particular  theoreti- 
cal  explanation,  the  Applicants  are  of  the  opinion 
that  this  result  is  due  essentially  to  the  fact  that,  in 
the  defibrator  according  to  the  invention,  the 
penetration  of  the  teeth  into  the  cellulose  sheet 
being  worked  is  achieved  more  progressively 
than  in  prior  art  defibrators. 

The  principle  of  the  invention  remaining  the 
same,  the  constructional  details  and  embodi- 
ments  may  be  varied  widely  with  respect  to  that 
described  and  illustrated. 

For  example,  in  order  to  optimise  tne  aeTmra- 
tion  conditions,  it  may  be  advantageous  to  pro- 
vide  toothed  discs  10  with  rings  of  teeth  9  which 
are  angularly  spaced  apart  in  a  non-uniform 

5  manner  so  as  to  avoid  excessive  crowding  of  the 
impacts  on  the  cellulose  sheet  in  any  regions  of 
the  angular  path  of  rotation  of  the  disc  and  the 
rotor. 

These  variants  naturally  fall  within  the  scope  of 
<o  the  present  invention. 

Claims 

1  .  Apparatus  for  the  dry  defibration  of  sheets  (F) 
f5  of  fibrous  cellulose  material  and  like  materials, 

comprising  a  generally  cylindrical  rotor  (3)  rotat- 
able  about  its  main  axis  (3a)  and  having  teeth  (9) 
on  its  outer  surface,  each  tooth  (9)  of  the  rotor  (3) 
having  a  front  flank  (9a)  for  impinging  on  the 

?o  material  to  be  defibrated  and  a  casing  (4) 
surrounding  the  rotor  (3)  to  which  the  sheets  (F) 
to  be  defibrated  are  fed  approximately  radially 
relative  to  the  rotor  (3)  itself,  characterized  in  that: 

—the  front  flank  (9a)  of  each  tooth  (9)  lies 
25  substantially  in  a  respective  radial  plane  (XR)  of 

the  rotor  (3),  and 
—the  sheets  of  material  (F)  to  be  defibrated  are 

fed  to  the  apparatus  in  a  plane  (XF)  passing 
through  the  feed  region  (8)  of  the  sheets  (F) 

30  themselves  at  an  angle  (a)  to  the  radial  plane  of 
the  rotor  (XR),  in  an  arrangement  in  which  the 
feed  plane  (XF)  of  the  sheets  (F)  to  be  defibrated 
forms  an  angle  of  less  than  180°  to  the  radial 
plane  (XR)  of  the  rotor  (3)  containing  the  front 

35  flanks  (9a)  of  the  teeth  which  impinge  upon  the 
sheets  (F)  at  that  moment. 

2.  Apparatus  according  to  claim  1,  characterized 
in  that  the  angle  (a)  between  the  feed  plane  (XF)  of 
the  sheets  (F)  of  material  to  be  defibrated  and  the 

40  radial  plane  (XR)  of  the  rotor  (3)  passing  through 
the  feed  region  (8)  is  between  about  10°  and  about 
60°,  preferably  about  30°. 

3.  Apparatus  according  to  claim  1  or  claim  2, 
characterized  in  that  the  rotor  (3)  comprises  a 

45  plurality  of  discs  (10)  each  having  an  outer 
toothed  edge  (9),  connected  together  in  a  pack  in 
an  arrangement  in  which  each  disc  (10)  lies  in  a 
plane  at  a  predetermined  angle  (P)  other  than  zero 
to  planes  perpendicular  to  the  main  axis  (3a)  of 

so  the  rotor  (3),  whereby,  during  rotation  of  the  rotor 
(3),  the  outer  toothed  edge  (9)  of  each  disc  (10) 
describes  a  respective  substantially  cylindrical 
surface  (S')  coaxial  with  the  said  main  axis  (3a) 
and  at  least  marginally  mating  with  the  similar 

55  surfaces  (S",  S'")  described  by  the  outer  toothed 
edges  (9)  of  the  adjacent  discs. 

4.  Apparatus  according  to  claim  3,  characterized 
in  that  spacer  members  (10a)  free  from  teeth  are 
interposed  between  the  toothed  discs  (10). 

60  5.  Apparatus  according  to  claim  3  or  claim  4, 
characterized  in  that  the  toothed  discs  (10)  lie  in 
planes  at  an  angle  (P)  of  between  about  1°  and 
about  6°,  preferably  about  2°,  to  the  main  axis  (3a) 
of  the  rotor  (3). 

65  6.  Apparatus  according  to  any  one  of  claims  1  to 
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i,  characterized  in  that  the  teeth  (9)  ot  the  rotor 
3)  have  a  rear  flank  (9b)  at  an  angle  substantially 
iqual  to  45°  to  the  said  respective  radial  plane 
XR). 

7.  Apparatus  according  to  any  one  of  the  pre- 
:eding  claims,  characterized  in  that  teeth  (9)  are 
irovided  on  the  toothed  edge  of  the  discs  (10) 
vhich  are  distributed  in  a  non-uniform  manner 
vith  respect  to  the  angular  development  of  the 
sdge  itself. 

8.  Apparatus  according  to  any  one  of  the  pre- 
:eding  claims  1  to  7,  characterized  in  that  the 
:asing  has  at  least  one  pair  of  apertures  (8',  8") 
or  feeding  the  sheets  (F)  to  be  defibrated,  these 
jeing  diametrally  opposite  each  other,  and  at 
east  two  outlet  apertures  (6',  6")  for  the  defi- 
jrated  material,  also  approximately  diametrally 
opposite  each  other;  each  of  the  outlet  apertures 
6',  6")  being  downstream  of  a  respective  feed 
aperture  (8',  8")  in  the  sense  of  rotation  of  the 
otor  (3)  in  order  substantially  to  limit  the  trans- 
Dort  of  defibrated  material  from  one  of  the  feed 
apertures  (8\  8")  to  the  other. 

Patentanspruche 

1.  Vorrichtung  zum  trockenen  Zerfasern  von 
Lagen  (F)  aus  faserigem  Zellulosematerial  und 
ahnlichen  Materialien, 

mit  einem  im  wesentlichen  zylindrischen  Rotor 
(3),  der  urn  seine  Hauptachse  (3a)  drehbar  ist  und 
an  seiner  AuBenflache  Zahne  (9)  aufweist,  die 
eine  Vorderflanke  (9a)  besitzen,  mit  denen  sie  auf 
das  zu  zerfasernde  Material  auftreffen, 

sowie  mit  einem  den  Rotor  (3)  umschlieBen- 
den  Gehause  (4),  dem  die  zu  zerfasernden  Lagen 
(F)  in  einer  relativ  zu  dem  Rotor  (3)  annahernd 
radialen  Ausrichtung  zugefuhrt  werden,  dadurch 
gekennzeichnet, 

daB  die  Vorderflanke  (9a),  jedes  Zahns  (9)  im 
wesentlichen  in  einer  radialen  Ebene  (XR)  des 
Rotors  (3)  liegt 

und  daB  die  Lagen  (F)  aus  dem  zu  zerfasern- 
den  Material  der  Vorrichtung  in  einer  Ebene  (XF) 
zugefuhrt  werden,  die  durch  die  Zuftihrungsre- 
gion  (8)  der  Lagen  (F)  verlauft  und  mit  der  radia- 
len  Ebene  (XR)  einen  Winkel  (alpha)  bildet,  wobei 
die  Anordnung  so  getroffen  ist,  daB  die  Zufuh- 
rungsebene  (XF)  fur  die  zu  zerfasernden  Lagen 
(F)  mit  der  radialen  Ebene  (XR)  des  Rotors  (3),  die 
die  Vorderflanken  (9a)  der  Zahne  enthalt,  die  in 
diesem  Zeitpunkt  auf  die  Lagen  (F)  auftreffen, 
einen  Winkel  von  weniger  als  180°  bildet. 

2.  Vorrichtung  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  der  Winkel  (alpha)  zwischen 
der  Zufuhrungsebene  (XF)  der  Lagen  (F)  des  zu 
zerfasernden  Materials  und  der  durch  die  Zufuh- 
rungsregion  (8)  verlaufenden  radialen  Ebene  (XR) 
des  Rotors  (3),  zwischen  etwa  10°  und  etwa  60°, 
vorzugsweise  bei  etwa  30°,  liegt. 

3.  Vorrichtung  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  daB  der  Rotor  (3)  eine 

.Mehrzahl  von  Scheiben  (10)  umfaBt,  die  jeweils 
einen  mit  Zahnen  versehenen  AuBenrand  (9) 
haben  und  miteinander  zu  einem  Paket  verbun- 

oen  sma,  wooei  jeae  acneiue  v  iu;  m  emei  tueuc 
liegt,  die  mit  zur  Hauptachse  (3a)  des  Rotors  (3) 
senkrechten  Ebenen  einen  von  Null  verschiede- 
nen  Winkel  (beta)  vorbestimmter  GroBe  bildet, 
so  dalS  der  mit  Zahnen  versehene  AuBenrand  (9) 
jeder  Scheibe  (10)  bei  der  Drehung  des  Rotors  (3) 
jeweils  eine  im  wesentlichen  zylindrische  Flache 
(S')  beschreibt,  die  zur  Hauptachse  (3a)  koaxial 
ist  und  zumindest  mit  ihrem  Randbereich  in  die 

j  entsprechenden  Flachen  (S",  S'")  eingreift,  die 
von  den  mit  Zahnen  versehenen  AuBenrandern 
(9)  der  benachbarten  Scheiben  beschrieben 
werden. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch 
5  gekennzeichnet,  daB  zwischen  den  Scheiben  (10) 

mit  mit  Zahnen  versehenen  AuBenrandern 
Abstandsmittel  (10a)  liegen,  die  keine  Zahne 
haben. 

5.  Vorrichtung  nach  Anspruch  3  oder  4, 
o  dadurch  gekennzeichnet,  daB  die  Scheiben  (10), 

die  mit  Zahnen  versehene  AuBenrander  haben, 
in  Ebenen  liegen,  die  mit  der  Hauptachse  (3a) 
des  Rotors  (3)  einen  Winkel  (beta)  bilden,  der 
zwischen  etwa  1°  und  etwa  6°,  vorzugsweise  bei 

5  etwa  3°  liegt. 
6.  Vorrichtung  nach  einem  der  Anspruche  1  bis 

5,  dadurch  gekennzeichnet,  daB  die  Zahne  (9) 
des  Rotors  (3)  je  eine  Hinterflanke  (9b)  haben,  die 
mit  der  betreffenden  radialen  Ebene  (XR)  einen 

v  Winkel  von  etwa  45°  bilden. 
7.  Vorrichtung  nach  einem  der  vorhergehen- 

den  Anspruche,  dadurch  gekennzeichnet,  daB  die 
auf  dem  AuBenrand  der  Scheiben  (10)  vorgese- 
henen  Zahne  (9)  ungleichformig  fiber  die 

(5  Abwicklung  des  Randes  verteilt  sind. 
8.  Vorrichtung  nach  einem  der  Anspruche  1  bis 

7,  dadurch  gekennzeichnet,  daB  das  Gehause 
wenigstens  ein  Paar  yon  einander  diametral 
gegeniiberliegenden  Offnungen  (8',  8")  zur 

to  Zufiihrung  der  zu  zerfasernden  Lagen  (F)  sowie 
wenigstens  zwei  einander  wenigstens  annahernd 
diametral  gegeniiberliegende  AuslaBoffnungen 
(6',  6")  fur  das  zerfaserte  Material  besitzt  und 
daB  jede  AuslaBoffnung  (6',  6")  in  Drehrichtung 

t5  des  Rotors  (3)  stromabwarts  von  der  betreffen- 
den  Zufuhrungsoffnung  (8',  8")  liegt,  urn  den 
Transport  von  zerfasertem  Material  von  einer 
Zufuhrungsoffnung  (8',  8")  zur  der  anderen 
Zufuhrungsoffnung  wesentlich  einzuschranken. 

50 
Revendications 

1.  Appareil  pour  le  defibrage  a  sec  de  feuilles 
(F)  en  matiere  cellulosique  fibreuse  et  en 

55  matieres  analogues,  comportant  un  rotor  (3) 
generalement  cylindrique  pouvant  tourner 
autour  de  son  axe  principal  (3a)  et  possedant  des 
dents  (9)  sur  sa  surface  exterieure,  chaque  dent 
(9)  du  rotor  (3)  possedant  un  flanc  anterieur  (9a) 

60  pour  frapper  la  matiere  a  defibrer  et  un  carter  (4) 
entourant  le  rotor  (3)  auquel  les  feuilles  (F)  a 
defibrer  sont  amenees  approximativement  radia- 
lement  par  rapport  au  rotor  (3)  lui-meme, 
caracterise  en  ce  que: 

S5  •  _|e  fianc  anterieur  (9a)  de  chaque  dent  (9)  se 
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•ouve  sensiblement  dans  un  plan  radial  respectif 
<R)  du  rotor  (3),  et 
—  les  feuilles  de  matiere  (F)  a  defibrer  sont 

menees  a  I'appareil  dans  un  plan  (XF)  traversant 
a  region  d'amenee  (8)  des  feuilles  (F)  elles- 
lemes  selon  un  angle  (a)  par  rapport  au  plan 
adial  du  rotor  (XR),  dans  un  agencement  dans 
aquel  le  plan  d'amenee  (XF)  des  feuilles  (F)  a 
lefibrer  forme  un  angle  inferieur  a  180°  par 
apport  au  plan  radial  (XR)  du  rotor  (3)  contenant 
as  flancs  anterieurs  (9a)  des  dents  qui  frappent 
ur  les  feuilles  (F)  a  ce  moment. 
2.  Appareil  selon  la  revendication  1,  caracterise 

m  ce  que  Tangle  (a)  entre  le  plan  d'amenee  (XF) 
les  feuilles  (F)  de  la  matiere  a  defibrer  et  le  plan 
adial  (XR)  du  rotor  (3)  traversant  la  region  d'ame- 
lee  (8)  est  compris  entre  environ  10°  et  environ 
i0°,  de  preference  environ  30°. 

3.  Appareil  selon  la  revendication  1  ou  la  reven- 
lication  2,  caracterise  en  ce  que  le  rotor  (3) 
:omporte  un  ensemble  de  disques  (10)  possedant 
jhacun  un  bord  dente  exterieur  (9),  reunis  en  un 
impilage  dans  un  agencement  dans  lequel  cha- 
jue  disque  (10)  se  trouve  dans  un  plan  selon  un 
mgle  predetermine  (B)  different  de  zero  par  rap- 
)ort  a  des  plans  perpendiculaires  a  I'axe  principal 
3a)  du  rotor  (3),  de  telle  sorte  que,  durant  une 
otation  du  rotor  (3),  le  bord  dente  exterieur  (9)  de 
;haque  disque  (10)  decrit  une  surface  sensible- 
Tient  cylindrique  respective  (S')  coaxiale  audit 
axe  principal  (3a)  et  s'adaptant  au  moins  margina- 
ement  aux  surfaces  similaires  (S",  S'")  decrites 
jar  les  bords  dentes  exterieurs  (9)  des  disques 
adjacents. 

4.  Appareil  selon  la  revendication  3,  caracterise 

en  ce  que  aes  elements  a  ecanemeni  iiud/ 
exempts  de  dents  sont  interposes  entre  les  dis- 
ques  dentes  (10). 

5.  Appareil  selon  la'revendication  3  ou  la  reven- 
>  dication  4,  caracterise  en  ce  que  les  disques 

dentes  (10)  se  trouvent  dans  des  plans  selon  un 
angle  (B)  compris  entre  environ  1°  et  environ  6°, 
de  preference  environ  2°,  par  rapport  a  I'axe 
principal  (3a)  du  rotor  (3). 

o  6.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  1  a  5,  caracterise  en  ce  que  les  dents  (9)  du 
rotor  (3)  possedent  un  flanc  posterieur  (9b)  selon 
un  angle  sensiblement  egal  a  45°  par  rapport 
audit  plan  radial  respectif  (XR). 

5  7.  Appareil  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  caracterise  en  ce  que  des 
dents  (9)  sont  prevues  sur  le  bord  dente  des 
disques  (10)  qui  sont  reparties  d'une  maniere  non 
uniforme  par  rapport  au  developpement  angu- 

■0  laire  du  bord  lui-meme. 
8.  Appareil  selon  I'une  quelconque  des  revendi- 

cations  precedentes  1  a  7,  caracterise  en  ce  que  le 
carter  possede  au  moins  une  paire  d'ouvertures 
(8',  8")  pour  delivrer  les  feuilles  (F)  a  defibrer, 

!5  celles-ci  etant  diametralement  opposees  I'une  a 
I'autre,  et  au  moins  deux  ouvertures  de  sortie  (6', 
6")  pour  la  matiere  defibree,  egalement  approxi- 
mativement  diametralement  opposees  I'une  a 
I'autre,  chacune  des  ouvertures  de  sortie  (6',  6") 

?o  se  trouvant  en  aval  d'une  ouverture  d'amenee 
respective  (8',  8")  dans  le  sens  de  rotation  du 
rotor  (3)  afin  de  limiter  sensiblement  le  transport 
de  matiere  defibree  depuis  une  des  ouvertures 
d'amenee  (8',  8")  a  I'autre. 
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