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The  present  invention  relates  to  a  method  and 
apparatus  for  grinding  pulpwood  and/or  wood 
chips,  in  which  the  force  urging  the  wood  against 
the  grinding  surface  arises  centrifugally.  The 
present  method  and  apparatus  also  includes  vari- 
ous  other  features  and  advantages,  which  will  be 
dealt  with  in  detail  below. 

General  background  of  this  invention 
One  conventional  method  of  producing  ground 

wood  pulp  for  the  manufacture  of  paper  products 
involves  pressing  a  batch  of  pulpwood  (round- 
wood  or  wood  chips)  against  a  rotating  grinding 
stone  while  simultaneously  feeding  shower  water 
into  the  grinding  chamber,  specifically  by  spray- 
ing  the  water  directly  on  the  surface  of  the  stone 
at  a  location  spaced  from  the  actual  grinding 
location.  By  means  of  a  dam  or  weir,  the  formed 
ground  wood  stock,  which  is  an  aqueous  slurry  of 
pulp,  is  kept  in  the  grinding  chamber  at  a  level  a 
little  higher  than  the  lower  point  of  the  stone  in 
order  to  clean,  lubricate  and  cool  the  stone.  The 
ground  wood  stock  flowing  over  the  dam  is 
discharged  by  its  own  weight  for  further  treat- 
ment.  A  variant  of  the  foregoing  is  the  "pitless" 
method,  in  which  the  stone  is  not  immersed,  and 
provision  is  made  for  extra  water  showers. 

Another  known  method  utilizes  a  disc  refiner,  in 
which  material  being  refined  or  reduced  is 
worked  between  two  closely  spaced  opposed 
discs  which  undergo  relative  rotation. 

In  a  recent  development,  the  wood  is  ground 
under  superatmospheric  pressure,  thus  permit- 
ting  grinding  temperatures  higher  than  in  the 
standard  stone  groundwood  (SGW). 
US-A-3,808,090  and  3,948,449,  a  process  is 
described  for  improving  the  groundwood  pulp  by 
grinding  wood  in  a  closed  grinding  chamber  in  a 
pressurized  gaseous  atmosphere.  In  the  two 
patents  just  named,  the  wood  is  fed  in  and  the 
superatmospheric  pressure  in  the  grinding 
chamber  can  be  maintained  only  so  long  as  the 
grinding  of  a  wood  batch  continues.  However, 
when  a  new  wood  batch  must  be  fed  into  the 
magazine,  the  magazine  must  be  opened  and  the 
pressure  of  the  grinding  surface  falls  to  atmos- 
pheric.  Thus,  the  grinder  does  not  work  in  a 
continuously  pressurized  atmosphere. 

In  an  attempt  to  overcome  the  problem  just 
defined,  additional  developments  have  been 
made  and  patented  by  Oy  Tampella  Ab,  as  exem- 
plified  in  CA-A-1,097,118  US-A-4,270,703 
and  4,274,600.  In  the  Oy  Tampella  process,  a  feed 
chamber  upstream  of  the  grinding  chamber  has 
two  pressure  seals,  one  to  the  atmosphere  and 
one  to  the  grinding  chamber.  Thus,  the  feed 
chamber  acts  as  a  double-lock  seal,  to  allow  the 
pressure  in  the  grinding  chamber  always  to  be 
maintained  above  atmospheric.  By  the  use  of  this 
method,  the  pressure  in  the  grinding  chamber 
may  reach  as  high  as  several  bar,  and  tempera- 
tures  at  the  grinding  stone  surface  may  climb  well 
above  the  standard  pressure  boiling  point. 

Because  of  the  considerable  size  and  complexi- 
ty  of  the  SGW  process  and  the  pressurized 
groundwood  (PGW)  process  developed  hitherto, 
it  would  be  desirable  to  reduce  the  complexity 
and  size  of  an  installation  for  producing  ground 
pulp  that  can  be  used  in  paper  making.  In  both  the 
PGW  and  SGW  processes,  very  large  pressure 
shoes  must  be  hydraulically  driven  to  urge  the 
roundwood  against the  grinding  stone,  and  above 
the  general  location  of  the  pressure  shoes  must 
be  provided  a  stack  for  the  incoming  wood  to  be 
ground. 

A  different  approach  to  the  grinding  of  wood 
pulp  is  one  in  which  the  grinding  pressure  be- 
tween  the  wood  and  the  grinding  surface  is 
brought  about  centrifugally,  by  providing  an  in- 
ternal  cylindrical  grinding  surface,  and  by  "fling- 
ing"  the  wood  outwardly  against  the  stationary 
grinding  surface  through  the  use  of  centrifugal 
force.  The  centrifuging  action  not  only  would 
allow  the  appropriate  pressure  to  arise  between 
the  wood  and  the  grinding  surface,  but  could  also 
pressurize  a  quantity  of  water  being  swept  around 
along  with  the  wood,  thus  permitting  higher 
temperatures  than  the  maximum  attainable  in  the 
standard  SGW  process. 

AT-A-1  18 812  (see  Figures  2  and  3)  discloses 
a  centrifugal  grinder,  comprising  an  internal 
grinding  surface  in  the  shape  of  a  surface  of 
revolution,  and  a  rotor  mounted  for  rotation 
coaxially  with  said  grinding  surface,  the  rotor 
having  a  central  cavity  and  defining  at  least  two 
pockets  through  which  material  in  the  central 
cavity  can  contact  the  grinding  surface,  the 
pockets  being  distributed  around  the  rotor. 

Because  of  the  construction  of  the  grinder 
disclosed  in  AT-A-1  18 812,  this  apparatus 
would  not  do  for  the  high  speed  grinding  require- 
ments  of  the  present  day. 

Accordingly,  it  is  an  aspect  of  this  invention  to 
provide  an  apparatus  that  is  improved  with 
respect  to  that  of  AT-A-1  18 812,  and  in  particu- 
lar  which  utilizes  the  rotating  principle  in  order  to 
promote  uniform  and  pressurized  water  spray 
against  the  internal  grinding  surface. 

According  to  the  present  invention,  the  rotor  is 
provided  with  means  for  applying  water  to  said 
grinding  surface,  this  means  including  a  first 
water  pathway  in  the  rotor  adjacent  the  axis 
thereof,  and,  for  each  pocket,  a  second  water 
pathway  in  the  rotor  adjacent  the  grinding  surface 
and  trailing  the  respective  pocket  in  the  sense  of 
rotation,  a  water  passage  means  joining  the  first 
pathway  to  each  second  pathway,  and  nozzle 
means  communicating  with  each  second  path- 
way  for  spraying  water  against  the  grinding  sur- 
face,  each  second  path  being  further  than  the  first 
pathway  from  the  rotor  axis,  whereby  rotation  of 
the  rotor  increases  the  water  pressure  in  the 
nozzle  means  with  respect  to  that  in  the  first 
pathway,  due  to  the  centrifugal  effect. 

The  present  invention  also  provides  a  method 
of  grinding  a  wood  material  against  an  internal 
grinding  surface  in  the  shape  of  a  surface  of 
revolution,  in  which  the  material  is  circulated 



around  the  internal  grinding  surface  in  a  plurality 
of  discrete  and  circumferentially  separated 
pockets  to  generate  centrifugal  grinding  force 
between  the  material  and  the  surface,  charac- 
terised  in  that the  grinding  surface  is  sprayed  with 
water  from  nozzle  means  adjacently  behind  each 
pocket  with  respect  to  the  direction  of  rotation 
and  rotating  with  that  pocket  to  remove  wood 
fibers  therefrom  and  to  create  a  slurry,  the  cen- 
trifugal  effect  increasing  water  pressure  at  said 
nozzle  means. 

General  description  of  the  drawings 
Two  embodiments  of  this  invention  are  illus- 

trated  in  the  accompanying  drawings,  in  which 
like  numerals  denote  like  parts  throughout  the 
several  views  and  in  which: 

Figure  1  is  a  part  elevation  and  part  sectional 
view of  the  first  embodiment  of  a  centrifugal  pulp 
wood  grinder  constructed  in  accordance  with  this 
invention; 

Figure  2  is  a  part  plan  view  and  part  horizontal 
sectional  view  of  the  centrifugal  pulpwood  grin- 
der  of  Figure  1; 

Figure  3  is  a  schematic  sectional  view  showing 
in  general  the  means  by  which  water  can  be 
brought  to  spray  orifices  adjacent  the  grinding 
surface; 

Figure  4  is  an  axial  sectional  view  through  a 
second  embodiment  of  this  invention; 

Figure  5  is  a  cross-sectional  view  taken  at  the 
line  5-5  in  Figure  4; 

Figure  6  is  a  cross-sectional  view  taken  at  the 
line  6-6  in  Figure  4;  and 

Figure  7  is  an  elevational  view  of  the  rotor 
shown  in  Figure  6,  looking  in  the  direction  of  the 
arrow  7. 

Detailed  description  of  the  drawings 
Attention  is  first  directed  to  Figure  1,  of  which 

the  left  hand  portion  is  an  axial  sectional  view  of  a 
centrifugal  pulpwood  grinder  10  which  includes  a 
cap-like  top  frame  12,  a  cylindrical  outer  stone 
mounting  frame  14  having  two  outwardly  extend- 
ing  flanges  15  and  16  at  its  opposite  ends,  and  a 
bottom  frame  18  which  will  be  described  in 
greater  detail  below.  Securely  mounted  within  the 
stone  mounting  frame  are  a  plurality  of  stone 
segments  20  which  provide  a  radially  symmetri- 
cal,  concave,  cylindrical,  inside  grinding  surface 
22.  The  stone  segments  may  be  of  hexagonal 
shape. 

Mounted  centrally  of  the  grinding  chamber  24 
on  conical  bearings  of  which  one  is  shown  in 
Figure  1  at  the  numeral  26  is  a  drive  shaft  27,  to 
which  a  rotary  hub  28  is  affixed  by  means  of  a  key 
29. 

Extending  substantially  radially  away  from  the 
hub  28  are  two  or  three  hollow  arms  30  adapted 
to  propel  the  pulpwood  circumferentially  along 
and  around  the  grinding  surface  22. 

As  pictured  in  Figure  2,  each  arm  30  rotates 
about  the  axis  31  in  the  direction  of  the  arrow  32, 
and  undergoes  a  gradual  curvature  so  that  its 
distal  portion  34  slopes  toward  the  rear  compared 

to  the  direction  of  rotation.  As  can  also  be  seen  in 
Figure  2,  the  distal  portion  34  has  a  plurality  of 
engagement  teeth  36  along  its  forward  surface, 
the  teeth  36  being  adapted  to  engage  a  piece  of 
pulpwood  38  in  order  to  stabilize  the  same  as  it 
rotates  against  the  grinding  surface  22,  and  in 
order  to  minimize  bounce  or  rolling  of  the  pulp- 
wood  38.  The  hollow  arm  has,  at  its  distal  end,  an 
adjustable  finger  bar  40,  which  may  be  a  stainless 
steel  casting,  which  is  adapted  to  ride  in  close 
proximaty  to  the  grinding  surface  22  to  ensure 
that  the  slurry  of  water  and  ground  pulp  in  the 
vicinity  of  the  pulpwood  38  will  also  be  swept 
circumferentially  around  the  grinding  surface  22, 
and  thus  "flung"  outwardly  against  the  grinding 
surface  22  by  reason  of  the  centrifugal  force. 

It  will  be  appreciated  that,  if  only  a  single  arm 
30  were  provided,  the  hub  28  would  need  to  be 
counter-balanced  by  additional  weight  opposite 
the  position  of  the  single  arm.  By  providing  two 
opposed  arms,  or  three  identical  arms  at  spacings 
of  120°,  the  need  for  counter-balance  is  elimi- 
nated. 

Returning  to  Figure  1,  it  will  be  seen  that  the 
bottom  frame  18  includes  a  shredder  shown 
generally  by  the  numeral  43,  the  shredder  43 
including  a  stator  45  and  rotor  47,  the  rotor  being 
an  integral  part  of  a  disk-like  rotating  bottom  wall 
48  which  is  integral  with  the  hub  28.  The  rotor  47 
is  provided  with  a  plurality  of  slots,  as  is  also  the 
stator  45,  and  the  openings  46  of  the  two  sets  of 
slots  pass  across  each  other  at  high  speeds,  thus 
shredding  the  ground  pulp  material  through  a 
type  of  scissors  or  shearing  action.  The  purpose 
of  the  shredding  is  to  break  up  slivers  which 
would  otherwise  tend  to  propagate  a  downstream 
jamming  condition. 

The  bottom  frame  18  includes  a  wall  50  defining 
a  volute  constituted  an  evacuation  zone  for  thu 
pulp  slurry.  An  opening  (not  shown)  is  provided 
for  removing  the  pulp  slurry  from  the  evacuation 
zone.  A  bearing  seal  is  shown  generally  by  the 
numeral  53,  and  includes  a  stationary  ring  54  of  L- 
shape,  which  is  urged  upwardly  against  the 
bottom  of  an  annular  downward  projection  56 
integral  with  the  hub  28  by  a  spring  57. 

At  the  top  of  the  hollow  arms  30  is  an  annular 
plate  59  which,  along  with  the  portion  48,  defines 
a  containment  zone  for  the  aqueous  pulp  slurry 
which  results  from  the  grinding  process. 

Connected  above  the  top  frame  12  is  a  pulp- 
wood  feed  pipe  60  along  which  pieces  of  pulp- 
wood  38a  can  travel.  It  will  be  noted  in  Figure  1 
that  each  arm  30,  while  connected  to  the  hub  28, 
also  has  a  free  inner  edge  61  which  terminates  at 
the  inner  circumference  62  of the  annular  plate  59. 
Thus,  there  is  defined  a  central  opening  64  into 
which  the  pieces  of  pulpwood  38a  can  fall. 

It  is  contemplated  that  the  hub  28  may  not 
require  the  length  shown  in  Figure  1,  and  may 
terminate  at  a  location  closer  to  the  key  29.  It  is 
also  contemplated  that  the  entire  grinding 
chamber  24  could  be  additionally  pressurized 
above  atmospheric  by  the  use  of  single  or  double 
seals  (not  shown),  so  that the  pressure  undergone 



by  the  aqueous  slurry  being  centrifuged  around 
and  against  the  grinding  surface  22  would  be 
greater  than  atmospheric  by  reason  of  both  the 
centrifugal  effect  and  the  additional  pressuriza- 
tion. 

While  the  embodiment  shown  in  Figures  1  and 
2  is  adapted  for  vertical  orientation,  i.e.  with  the 
axis  of  rotation  extending  vertically,  the  arrange- 
ment  shown  schematically  in  Figure  3  is  shown  in 
a  horizontal  orientation.  The  purpose  of  Figure  3 
is  essentially  to  show  how  water  can  be  ducted 
into  a  location  adjacent  the  grinding  surface  22a, 
and  that  the  centrifuging  effect  of  the  rotation  of 
the  arms  30  will  also  produce  an  increase  in  the 
pressure  of  the  water  available  at  nozzles  67.  A 
water  supply  arrangement  similar  to  that  of  Fig- 
ure  3  is  provided  in  the  embodiment  of  Figures  1 
and  2,  although  not  shown  in  those  Figures. 

By  straight-forward  mathematical  procedures, 
it  is  simple  to  show  that,  with  a  radius  of  305  mm 
(12  inches)  from  the  location  of  the  nozzles  67  to 
the  center  line  of  rotation  and  a  rotational  rate  in 
the  region  of  690  degrees  per  second  (120  radians 
per  second),  a  pressure  increase  of  the  order  of 
620-690  kpa  (90-100  psi)  will  take  place  from 
the  center  line  to  the  nozzles.  This  allows  the  use 
of  relatively  low  pressure  water  at  the  initial  feed 
location  70.  Since  the  pressure  varies  as  the 
square  of  the  radius  and  also  as  the  square  of  the 
rotational  speed,  considerable  pressure  increases 
for  the  water  can  be  obtained  within  quite  man- 
ageable  dimensions. 

In  Figure  3,  an  electric  motor  71  rotates  the 
input  shaft  72  of  a  reduction  gear  box  74,  of  which 
the  output  shaft  75  rotates  the  hollow  arms  that 
are  represented  in  Figure  3  merely  by  the  water 
piping  77. 

To  obtain  grinding  pressures  in  the  area  of  690 
kpa  (100  psi),  which  are  considered  typical  of  the 
conventional  grinders,  mathematical  computa- 
tion  shows  that,  with  a  2032  mm  (80  inch)  dia- 
meter  centrifugal  grinder,  rotational  speeds  in  the 
area  of  420  rpm  are  required.  This  would  corre- 
spond  with  a  surface  speed  of  about  44.7  metres 
per  second  (1760  inches  per  second). 

Attention  is  now  directed  to  Figures  4  through 
7,  which  illustrate  the  second  embodiment  of  this 
invention. 

In  Figures  4  and  5,  a  cylindrical,  internal  grind- 
ing  surface  90  is  defined  by  cylindrical  sections  of 
suitable  stone  92,  which  are  retained  in  place  by  a 
stone  retaining  frame  94.  Connected  in  a  sealed 
manner  with  the  stone  retaining  frame  94  is  a 
housing  96,  which  is  sealed  at  the  left  in  Figure  4 
with  respect  to  a  bearing  housing  99,  and  is 
sealed  at  the  right  in  Figure  4  wtih  respect  to  a 
bearing  housing  101. 

The  bearing  housing  101  at the  right  in  Figure  4 
is  connected  to  a  pilot  shaft  bearing  housing  104 
containing  a  series  of  roller  bearing  105  which 
centrally  support  a  pilot  shaft  107  for  rotation 
about  a  central  axis  109. 

At  the  left  in  Figure  4,  the  bearing  housing  99  is 
connected  to  a  drive  shaft  bearing  housing  112  of 
conventional  construction  which  supports  two 

roller  bearings  113  and  115,  which  centrally 
support  for  rotation  a  low  speed  drive  shaft  117 
which,  together  with  the  pilot  shaft  107,  securely 
supports  a  rotor  120  for  rotation  about  the  axis 
defined  by  the  line  109. 

As  best  seen  by  looking  together  at  Figures  4 
and  5,  the  rotor  120  consists  essentially  of  two 
end  plates  122  and  123,  which  support  between 
them  two  axially  extending  sickle-shaped  mem- 
bers  125  and  126  (see  Figure  5).  More  specifically, 
each  of  the  sickle-shaped  members  125  and  126 
includes  an  outwardly  extending  portion  129,  and 
a  substantially  part-cylindrical  portion  131  which 
is  eccentrically  located  with  respect  to  the  axis 
109  of  the  rotor  per  se.  More  specifically,  looking 
at  Figure  5,  the  center  of  curvature  of  the  leftward 
part-cylindrical  portion  131  is  located  at  134,  while 
the  center  of  curvature  of  the  rightward  part- 
cylindrical  portion  131  is  located  at  136.  The 
locations  of  these  centers  of  curvatures  are  not 
critical,  of  course,  since  the  important  thing  is  not 
where  the  centers  are  located,  but  rather  that  the 
surface  defined  by  the  portion  131  be  such  that  it 
is  located  closerto  the  actual  rotational  axis  109  at 
one  of  its  ends  than  at  the  other  of  its  ends.  To 
illustrate,  looking  at  Figure  5,  it  can  be  seen  that 
the  region  139  of  the  part-cylindrical  portion  131 
adjacent  the  portion  129  is  closer  to  the  axis  109 
than  the  region  141.  As  can  be  seen  in  Figure  5, 
the  space  between  the  two  members  125  and  126 
is  filled  with  logs  of  various  diameters.  It  will  be 
appreciated  that  as  the  rotor  turns  about  the  axis 
109,  the  centrifugal  force  thus  generated  will  tend 
to  cause  the  logs  to  "run  down"  the  slope  of  the 
portion  131,  as  if this  were  a  downward  slope  in  a 
gravitational  field.  In  effect,  the  centrifugal  force 
generated  by  the  rotation  of  the  rotor,  provided 
this  is  sufficiently  fast,  will  be  considerably 
greater  than  the  gravitational  field,  so  that  the 
logs  between  the  members  125  and  126 will  "see" 
primarily  only  the  centrifugal  force  as  they  seek to 
escape  away  from  the  rotational  axis  109.  As  the 
logs  come  into  contact  with  the  members  125  and 
126,  since  the  portions  131  thereof  become  pro- 
gressively  further  and  further  from  the  axis  109  in 
the  counter-clockwise  direction  as  pictured  in 
Figure  5,  the  logs  likewise  will  tend  to  roll  or  move 
in  the  counter  clockwise  direction  with  respect  to 
members  125  and  126,  thus  approaching  the  end 
regions  thereof,  where  there  is  a  spacing  between 
the  members  125  and  126,  the  spacing  being  such 
as  to  allow  the  logs  to  move  outward  under 
centrifugal  force  and  contact  the  inside  cylindrical 
surface  90  of  the  grinding  stone  segments.  The 
rotor  design  shown  in  Figure  5  provides  a  "fluid 
centre"  which  avoids  a  situation  developing 
wherein  one  pocket  is fully  loaded  while  the  other 
one,  which  may  be  empty,  cannot  accept  logs 
because  its  entrance  is  blocked. 

At  the  edge  of  the  portions  131  which  are  the 
most  remote  from  the  axis  of  rotation  109,  there  is 
a  guide  plate  143  which  terminates  close  to  the 
internal  grinding  surface  90.  At  the  outer  extremi- 
ty  of  the  portion  129  of  each  member  125,  126, 
there  is  supported  a  finger  bar  145,  which  serves 



the  purpose  of  retaining  the  aqueous  slurry  con- 
stituted  by  the  groundwood  stock  and  the  water 
added  thereto,  rotating  about  and  against  the 
internal  grinding  surface  90.  Advantageously,  the 
finger  bars  145  are  shaped  to  assist  in  the  evacua- 
tion  of  the  pulp  to  the  sides  of  the  stone.  A 
suitable  configuration  for  the  finger  bar  at  145  is 
that  described  in  CA-A-947,555,  to  Koehring- 
-Waterous  Ltd. 

The  outer  plates  122  and  123  of  the  rotor  120 
are  shaped  as  illustrated  in  Figure  5,  the  shape 
being  essentially  circular  but  having  two  out- 
wardly  extending  antipodal  ears  147.  The  ears  147 
are  intended  to  restrict  the  egress  of  unwanted 
slivers.  This  causes  the  slivers  to  remain  in  the 
grinding  zone  and  ensures  that  they  are  ground 
out.  It  will  be  noted  that  the  nominal  outer 
periphery  150  of  the  plates  122  and  123  has  a 
smaller  diameter  than  the  internal  grinding  sur- 
face  90,  thus  leaving  a  gap  152  therebetween, 
through  which  pulpwood  stock  can  escape  from 
the  internal  grinding  surface  90.  However,  the 
ears  147  extend  outwardly  beyond  the  radius  of 
the  internal  grinding  surface  90,  and  thus  overlap 
the  grinding  stones  segments.  This  allows  the 
definition  of two  "grinding  cavities"  as they  might 
be  described,  each  grinding  cavity  being  defined 
laterally  by  two  ears  147,  outwardly  by  the  grind- 
ing  surface  90,  forwardly  by  the  plate  143  of  one 
of  the  members  125  and  126,  and  rearwardly  by 
the  portion  129  and  finger  bar  145  of  the  other  of 
the  members  125  and  126.  The  logs  are  flung  or 
urged  centrifugally  into  these  grinding  cavities, 
and  are  there  ground  into  stock. 

Returning  briefly  to  Figure  4,  it  will  be  seen  that 
the  bearing  housings  99  and  101  define  the  outer 
limit  for  two  annular  stock/oil  mechanical  seals 
156,  which  bear  internally  against  the  low  speed 
drive  shaft  117  and  the  pilot  shaft  107 
respectively. 

Thus,  the  housing  96  defines  the  upper  portion 
of  a  chamber  within  which  the  rotor  120  rotates, 
the  chamber  retaining  the  pulpwood  stock  and 
directing  it  downwardly.  The  lower  part  of  the 
chamber  may,  as  illustrated  in  Figures  4  and  5,  be 
located  below  the  level  of  the  mill  floor  158  in  a 
stock sump  160  provided  therein.  At the  bottom  of 
the  stock  sump  160  is  a  stock  exit  passage  way 
162,  which  leads  to  a  further  processing  step  for 
the  stock  (this  being  of  no  concern  to  the  present 
invention). 

Attention  is  now  directed  to  Figures  6  and  7,  for 
a  description  of  a  particular  feature  of  this  inven- 
tion  relating  to  the  desirability  of  urging  the 
pulpwood  stock  toward  the  axial  ends  of  the 
grinding  surface  90,  in  order  to  promote  removal 
of  the  stock  from  the  face  of  the  grinding  surface. 

Figure  6  shows  an  outside  end  view  of  the  plate 
123,  being  that  on  the  left  in  Figure  4.  Figure  6 
shows  that  the  leftward  plate  123  includes  in  its 
periphery  a  recess  171,  but  that  otherwise  the 
plate  123  has  the  same  shape  as  the  plate  122 
shown  in  Figure  5.  Connected  between  the  two 
plates  122  and  123  is  an  inverted  V-shaped  finger 
bar  holder  173  to  which  is  securely  bolted  or 

clamped  a  secondary  finger  bar  175,  also  of 
inverteu  V-shaped.  Figure  6  shows  three  fasten- 
ing  assemblies  178,  which  may  be  in  the  form  of 
clamps  or  bolts. 

Figure  7  shows  a  direct  elevational  view  of  the 
rotor  120,  seen  from  a  direction  which  shows  the 
secondary  finger  bar  175  and  its  holder 173 in true 
shape.  The  secondary  finger  bar  175  consists  of 
two  plate  elements,  each  with  a  curving  outside 
edge  181,  having  the  same  curvature  as  the 
internal  grinding  surface  90.  Since  the  direction  of 
rotation  seen  in  Figure  6  is  clockwise  (as  it  is  in 
Figure  5),  which  means  that  the  secondary  finger 
bar  175  is  moving  upwardly  as  pictured  in  Figure 
7  during  normal  rotation  of the  rotor  120,  it will  be 
appreciated  that  the  groundwood  stock  slurry 
adhering  to  the  grinding  surface 90,  but which  has 
escaped  beneath  the  finger  bar  145,  will  be 
directed  in  two  branches  and  will  be  urged  axially 
towards  the  ends  of  the  internal  grinding  surface 
90, so that  it can  exit therefrom,  and fall  down  into 
the  stock  sump  160. 

The  secondary  finger  bar  175  is  considered  an 
advantage  in  that  it  avoids  too  great  a  build-up  of 
groundwood  pulp  stock  on  the  internal  grinding 
surface  90.  Such  a  build-up  could  impair  the 
grinding  operation. 

Attention  is  again  directed  to  Figures  4  and  5  for 
a  description  of  the  water  passageways  which 
allow  water  to  enter  the  grinding  chamber  axially 
along  the  low  speed  drive  shaft  117,  and  to  be 
made  available  at  a  plurality  of  nozzle  locations 
adjacent  the  internal  grinding  surface. 

More  specifically,  looking  at  Figure  4,  the  show- 
er  supply  water  is  seen  to  enter  from  the  left  along 
a  feed  pipe  184,  through  a  rotary  seal  186  and  into 
a  central  passageway  189  located  axially  of  the 
low  speed  drive  shaft  117.  From  the  axial 
passageway  189,  a  plurality  (in  this  case  4)  of 
radial  passageways  191  extend  outwardly  from 
and  communicate  with  the  passageway  189,  the 
passageways  191  being  defined  by  appropriate 
pipes  or  other  conduits.  At  the  outer  or  distal  ends 
of  the  passageways  123,  the  latter  communicate 
with  respective  shower  pipes  193  which  extend 
axially  with  respect  to  the  rotor  120,  and  which 
are  braced  between  the  plates  122  and  123.  As 
can  be  seen  in  Figure  4,  each  of  the  removable 
shower  pipes  193  is  capped  at  the  rightward  end 
with  a  pipe  cap  195,  and  has  a  plurality  of  nozzle 
openings  196  adjacent  the  internal  grinding  sur- 
face  90. 

As  described  earlier  in  this  specification,  rota- 
tion  of  the  rotor  120  increases  the  pressure  in  the 
removable  shower  pipes  193,  with  respect  to  the 
pressure  in  the  passageway  189,  permitting  the 
supply  water  entering  along  the  pipe  184  to  be 
less  than  the  intended  pressure  in  the  removable 
shower  pipe  193. 

The  grinder  structure  herein  disclosed  has 
several  advantages,  and  these  are  summarized 
below. 

Firstly,  the  grinding  assembly  herein  disclosed 
can  be  used  to  create  pressurized  effects  but 
without  the  need  for  pressure  lock  mechanisms. 



Secondly,  it  is  expected  that  this  design  will 
allow  the  grinding  of  wood  chips  as  well  as  logs, 
with  the  addition  of  an  auger  feed  or  other  means 
of  conveyance  for  the  chips. 

Further,  by  feeding  the  shower  water  through 
the  rotor,  a  substantial  component  of  its  final 
pressure  can  be  generated  centrifugally.  As  well, 
the  pressure  of  the  water  available  at  the  orifices 
196  will  increase  with  the  rpm,  as  will  be  grinding 
pressure. 

By  comparison  with  disk  refiners,  in  the  chip 
feed  shear  area  (where  chips  are  accelerated  from 
stationary  to  rotary  motion),  the  grinder  of  the 
present  invention  rotates  more  slowly  than  a 
refiner.  The  grinder  of  the  present  invention  may 
rotate  in  the  area  of  500  rpm,  as  compared  to  1800 
rpm  for  a  disk  refiner.  Thus  less  power  is  ab- 
sorbed  than  in  a  refiner  (in  this  specific  area),  and 
the  chip  reaches  the  working  surface  of  the 
grinder  in  better  condition  due  to  the  lower  speed. 

While  a  rotor  having  two  antipodal  pockets  or 
grinding  cavities  has  been  illustrated  in  the  draw- 
ings  of  this  specification,  it  will  be  apparent  that 
one,  three  or  more  such  grinding  cavities  could  be 
provided. 

It  will  further  be  understood  that  the  grinding 
pressure  can  be  controlled  accurately  by  provid- 
ing  means  for  varying  the  rotor  speed,  since  this 
will  govern  the  centrifugal  force  generated. 

Although  not  illustrated,  a  screw  feed  could  be 
utilized  to  move  the  logs  or  woodchips  into  the 
center  of  the  rotor  through  the  inlet  in  the  pilot 
shaft  107.  It  will  be  clear  that the  structure  defined 
in  the  specification  lends  itself  to  continuous 
loading,  a  major improvement  over the  traditional 
batch  loaded  grinder.  By  operating  with  a  con- 
tinuous  feed  or  conveyor  system,  it  is  possible 
with  the  present  apparatus  to  automate  the  load- 
ing,  thus  reducing  manpower  requirements  and 
enhancing  safety.  These  clearly  represent  advan- 
tages  by  comparison  with  the  traditional  type  of 
grinder. 

One  option  that  may  in  the  future  be  added  to 
the  design  herein  disclosed  in  that  of  rotating  the 
internal  grinding  surface  in  the  direction  opposite 
to  that  of  the  rotor.  This  will  increase  the  speed  at 
which  the  wood  traverses  the  grinding  surface, 
without  changing  the  grinding  pressure  (which  is 
dependant  only  upon  the  centrifugal  force,  i.e.  the 
speed  of  rotation  of  the  rotor  120). 

A  further  option  would  be  to  utilize  a  grinding 
stone  surface  which  is  other  than  cylindrical,  for 
example  a  conical  surface  having  a  profile  as 
shown  by  the  broken  line  197  in  Figure  1.  This 
could  be  used  to  aid  both  stock  evacuation  and 
rotor-to-stone  clearance  adjustment.  Such  an  op- 
tion  may  well  apply to  the  chip  grinding  process 
in  particular,  where  the  clearance  between  the 
stone  and  the  rotor  is  more  critical,  and  the 
variation  in  peripheral  speed  due  to  the  varying 
diameter  is  of  lesser  importance. 

Because  the  stone  structure  is  stationary  in  the 
present  design,  the  stresses  are  greatly  reduced. 
The  stone  design  for  the  present  construction 
consists  of  vitrified  sections  set  into  the  steel  rim 

or  frame  94.  This  will  permit  the  provision  of  a 
stone  having  less  weight  and  complexity  than 
traditional  structures.  A  further  option  is  the 
eventual  design  of  the  stone  housing  so  that  it 
forms  a  jacket  for  cooling  purposes. 

1.  A  centrifugal  grinder,  comprising  an  internal 
grinding  surface  (22,  90,  181)  in  the  shape  of  a 
surface  of  revolution,  and  a  rotor  (28,  30;  120) 
mounted  for  rotation  coaxially  with  said  grinding 
surface,  the  rotor  having  a  central  cavity  (64)  and 
defining  at  least  two  pockets  through  which 
material  in  the  central  cavity  can  contact  the 
grinding  surface,  the  pockets  being  distributed 
around  the  rotor,  characterised  in  that  the  rotor 
(28, 30;  120)  is  provided  with  means  for  applying 
water  to  said  grinding  surface  (22, 90,  181),  this 
means  including  a  first  water  pathway  (189)  in  the 
rotor  adjacent  the  axis  thereof,  and,  for  each 
pocket,  a  second  water  pathway  (193)  in  the  rotor 
adjacent  the  grinding  surface  and  trailing  the 
respective  pocket  in  the  sense  of  rotation,  a  water 
passage  means  (191)  joining  the  first  pathway 
(189)  to  each  second  pathway  (193),  and  nozzle 
means  (67,196)  communicating  with  each  second 
pathway  (193)  for  spraying  water  against  the 
grinding  surface,  each  second  pathway  (193) 
being  further  than  the  first  pathway  (189)  from  the 
rotor  axis,  whereby  rotation  of  the  rotor  increases 
the  water  pressure  in  the  nozzle  means  (67,  196) 
with  respect  to  that  in  the  first  pathway,  due  to  the 
centrifugal  effect. 

2.  A  centrifugal  grinder  as  claimed  in  claim  1, 
characterised  in  that  the  surface  of  revolution 
(197)  tapers  in  one  direction  along  its  axis. 

3.  A  centrifugal  grinder  as  claimed  in  claim  2, 
characterised  in  that  the  grinding  surface  (197)  is 
conical. 

4.  A  centrifugal  grinder  as  claimed  in  claim  1, 
characterised  in  that  the  grinding  surface  (22,  90, 
181)  is  substantially  cylindrical. 

5.  A  centrifugal  grinder  as  claimed  in  any one  of 
the  preceding  claims,  characterised  in  that  the 
axis  of  the  grinding  surface  (22,  90,  181)  is 
substantially  horizontal. 

6.  A  centrifugal  grinder  as  claimed  in  claim  1, 
characterised  in  that  there  are  two  said  pockets 
located  at  antipodal  positions  on  the  rotor  (28, 30; 
120),  the  pockets  being  separated  by  intermediate 
regions  which  are  of  greater  circumferential  ex- 
tent  than  each  pocket. 

7.  A  centrifugal  grinder  as  claimed  in  any one  of 
the  preceding  claims,  characterised  in  that  the 
first  water  pathway  (189)  is  coaxial  with  the  rotor. 

8.  A  centrifugal  grinder  as  claimed  in  any one  of 
the  preceding  claims,  characterised  in  that  each 
nozzle  means  (67,  196)  comprises  a  plurality  of 
nozzles  for  spraying  water  against  the  grinding 
surface  (22,  90, 181). 

9.  A  centrifugal  grinder  as  claimed  in  any one  of 
the  preceding  claims,  characterised  in  that  a 
primary  finger  bar  (40,  145)  is  provided  on  the 
rotor  behind  each  pocket  and  ahead  of  the  corre- 



sponding  second  water  pathway  (193)  with 
respect  to  the  direction  of  rotation,  the  primary 
finger  bar  (145)  running  substantially  parallel  with 
the  rotor  axis,  a  secondary  finger  bar  (175)  pro- 
vided  on  the  rotor  behind  each  primary  finger  bar 
(175)  being  herringbone  in  configuration  with  the 
apex  leading,  whereby,  in  use,  the  secondary 
finger  bar  (175)  urges  stock  toward  the  axial  ends 
of  the  grinding  surface. 

10.  A centrifugal  grinder  as  claimed  in  any one  of 
the  preceding  claims,  characterised  in  that  a 
housing  (96)  defining  a  stock  evacuation  chamber 
is  provided  at  both  ends  of  the  grinding  surface,  a 
stock  outlet  (162)  communicating  with  said  stock 
evacuation  chambers. 

11.  A  method  of  grinding  a  wood  material 
against  an  internal  grinding  surface  (20,90,181)  in 
the  shape  of  a  surface  of  revolution,  in  which  the 
material  is  circulated  around  the  internal  grinding 
surface  (20,  90, 181)  in  a  plurality  of  discrete  and 
circumferentially  separated  pockets  to  generate 
centrifugal  grinding  force  between  the  material 
and  the  surface,  characterised  in  that  the  grinding 
surface  is  sprayed  with  water  from  nozzle  means 
(67,  196)  adjacently  behind  each  pocket  with 
respect  to  the  direction  of  rotation  and  rotating 
with  that  pocket  to  remove  wood  fibers  therefrom 
and  to  create  a  slurry,  the  centrifugal  effect 
increasing  water  pressure  at  said  nozzle  means 
(67, 196). 

12.  A  method  as  claimed  in  claim  11,  charac- 
terised  in  that  the  grinding  surface  (22,  90,  181)  is 
scoured  with  a  finger  bar  (40,145)  located  between 
each  pocket  and  the  corresponding  nozzle  means 
(67, 196). 

13.  A  method  as  claimed  in  claim  12,  charac- 
terised  in  that the  grinding  surface  (22,  90, 181)  is 
purged  with  a  herringbone  shaped  finger  bar  (175) 
following  the  nozzle  means  (67,196),  to  encourage 
said  slurry  to  move  toward  the  axial  ends  of  the 
grinding  surface. 

14.  A  method  claimed  in  any one  of  claims  11  to 
13,  characterised  in  that  the  grinding  surface  (22, 
90,  181)  is  within  a  grinding  chamber  and  the 
material  is  circulated  by  a  rotor  (30,  120)  coaxial 
with  the  grinding  surface  (22,  90,  181),  the  water 
being  admitted  axially  into  the  rotor,  and  passed  in 
the  direction  away from  the  rotor  axis  to  the  nozzle 
means  (67,  196). 

15.  A  method  as  claimed  in  any one  of claims  11 
to  14,  characterised  in  that  the  material  is  pulp- 
wood. 

16.  A  method  as  claimed  in  any one  of  claims  11 
to  15,  characterised  in  that  the  material  is  fed 
axially  into  a  chamber  containing  the  grinding 
surface. 

17.  A  method  claimed  in  any one  of  claims  11  to 
16,  characterised  in  that  the  water  is  also  carried 
around  the  grinding  surface  (22,  90,  181)  along 
with  the  material,  and  is  pressurized  by  centrifugal 
force,  hence  raising  the  boiling  point  of  the  water 
and  allowing  the  grinding  process  to  proceed  at  a 
temperature  above  the  boiling  point  of  water  at 
atmospheric  pressure,  without  evaporating  the 
water  from  the  grinding  surface  (22,  90,  181). 

1.  Zentrifugalmahlwerk  mit  einer  inneren  Mahl- 
fläche  (22,  90,181)  in  der  Form  einer  Rotationsflä- 
che  und  einem  zur  Rotation  koaxial  mit  der 
Mahlfläche  angeordneten  Rotor  (28,  30;  120),  der 
einen  Mittelhohlraum  (64)  aufweist  und  minde- 
stens  zwei  Behälter  begrenzt,  durch  die  Material 
im  Mittelhohlraum  mit  der  Mahlfläche  in  Kontakt 
treten  kann  und  die  um  den  Rotor  herum  ange- 
ordnet  sind,  dadurch  gekennzeichnet,  daß  der 
Rotor  (28,  30;  120)  mit  einer  Vorrichtung  zum 
Beaufschlagen  der  Mahlfläche  (22,  90,  181)  mit 
Wasser  versehen  ist,  die  eine  erste,  an  die  Roto- 
rachse  angrenzende  Wasserbahn  (189)  im  Rotor, 
für  jeden  Behälter  eine  zweite,  an  die  Mahlfläche 
angrenzende  und  in  der  Rotationsrichtung  dem 
jeweiligen  Behälterfolgende  Wasserbahn  (183)  im 
Rotor,  eine  die  erste  Bahn  (189)  jeweils  mit  der 
zweiten  Bahn  (193)  verbindende  Wassertransport- 
einrichtung  (191)  und  eine  Düseneinrichtung  (67, 
196)  umfaßt,  die  zum  Bespritzen  der  Mahlfläche 
mit  Wasser  mit  jeder  zweiten,  von  der  Rotorachse 
weiter  als  die  erste  Bahn  (189)  entfernten  Bahn 
(193)  verbunden  ist,  wobei  durch  die  Rotation  des 
Rotors  der  Wasserdruck  in  der  Düsseneinrichtung 
(67,  196)  infolge  der  Zentrifugalwirkung  gegen- 
über  der  ersten  Bahn  erhöht  wird. 

2.  Zentrifugalmahlwerk  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daß  die  Rotationsfläche 
(197)  sich  in  einer  Richtung  entlang  ihrer  Achse 
verjüngt. 

3.  Zentrifugalmahlwerk  nach  Anspruch  2,  da- 
durch  gekennzeichnet,  daß  die  Mahlfläche  (197) 
eine  kegelartige  Form  aufweist. 

4.  Zentrifugalmahlwerk  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daß  die  Mahlfläche  (22, 90, 
181)  im  wesentlichen  eine  zylinderartige  Form 
aufweist. 

5.  Zentrifugalmahlwerk  nach  einem  der  vorher- 
gehenden  Ansprüche,  dadurch  gekennzeichnet, 
daß  die  Achse  der  Mahlfläche  (22,  90,  181)  im 
wesentlichen  waagerecht  verläuft. 

6.  Zentrifugalmahlwerk  nach  Anspruch  1,  da- 
durch  gekennzeichnet,  daß  zwei  von  Zwischenbe- 
reichen  getrennte  und  eine  größere  Umfangswei- 
te  als  jeder  Behälter  aufweisende  Behälter  antipo- 
disch  am  Rotor  (28,  30;  120)  angeordnet  sind. 

7.  Zentrifugalmahlwerk  nach  einem  der  vorher- 
gehenden  Ansprüche,  dadurch  gekennzeichnet, 
daß  die  erste  Wasserbahn  (189)  koaxial zum  Rotor 
verläuft. 

8.  Zentrifugalmahlwerk  nach  einem  der  vorher- 
gehenden  Ansprüche,  dadurch  gekennzeichnet, 
daß  jede  Düseneinrichtung  (67,  196)  mehrere 
Düsen  zum  Bespritzen  der  Mahlfläche  (22,90,181) 
mit  Wasser  enthält. 

9.  Zentrifugalmahlwerk  nach  einem  der  vorher- 
gehenden  Ansprüche,  dadurch  gekennzeichnet, 
daß  eine  erste,  im  wesentlichen  parallel  zur  Roto- 
rachse  verlaufende  Fingerstange  (40,  145)  am 
Rotor  in  Rotationsrichtung  hinter  jedem  Behälter 
und  vor  der  entsprechenden  zweiten  Wasserbahn 
(193)  und  eine  zweite,  fischgrätenförmige,  mit  der 
Spitze  nach  oben  weisende  Fingerstange  (175)  am 



Rotor  hinter  jeder  ersten  Fingerstange  ange- 
ordnet  ist,  wobei  die  zweite  Fingerstange  (175)  bei 
Betrieb  Material  an  die Axialenden  der  Mahlfläche 
drängt. 

10.  Zentrifugalmahlwerk  nach  einem  der  vor- 
hergehenden  Ansprüche,  dadurch  gekennzeich- 
net,  daß  ein  eine  Materialräumkammer  begren- 
zendes  Gehäuse  (96)  im  Bereich  beider  Enden  der 
Mahlfläche  vorgesehen  ist,  wobei  ein  Material- 
auslaß  (162)  mit  den  Materialräumkammern  ver- 
bunden  ist. 

11.  Verfahren  zum  Mahlen  von  Holzmaterial  an 
einer  inneren  Mahlfläche  (20,90,181)  in  der  Form 
einer  Rotationsfläche,  bei  dem  das  Material  in 
mehreren  getrennten  und  umfangsmäßig  geteil- 
ten  Behältern  in  Umlauf  um  die  innere  Mahlfläche 
(20,  90,  181)  gebracht  wird,  um  zwischen  dem 
Material  und  der  Fläche  eine  Zentrifugalkraft  zu 
erzeugen,  dadurch  gekennzeichnet,  daß  die  Mahl- 
fläche  aus  der  Düseneinrichtung  (67, 196),  die  sich 
in  Rotationsrichtung  hinter  jeden  Behälter  an- 
schließt  und  mit  ihm  zur  Entfernung  von  Holzfa- 
sern  rotiert,  mit  Wasser  bespritzt  wobei  durch  die 
Zentrifugalwirkung  der  Wasserdruck  im  Bereich 
der  Düseneinrichtung  (67,  196)  erhöht  wird. 

12.  Verfahren  nach  Anspruch  11,  dadurch  ge- 
kennzeichnet,  daß  die  Mahlfläche  (22,  90,  181) 
von  einer  zwischen  jedem  Behälter  und  der  ent- 
sprechenden  Düseneinrichtung  (67,  196)  ange- 
ordneten  Fingerstange  (40,  145)  gesäubert  wird. 

13.  Verfahren  nach  Anspruch  12,  dadurch  ge- 
kennzeichnet,  daß  Mahlfläche  (22,  90,  181)  von 
einer  sich  der  Düseneinrichtung  (67,  196)  an- 
schließenden,  fischgratenförmigen  Fingerstange 
(175)  gesäubert  wird,  um  den  Brei  zu  den  Axialen- 
den  der  Mahlfläche  zu  bewegen. 

14.  Verfahren  nach  einem  der  vorhergehenden 
Ansprüche  11  bis  13,  dadurch  gekennzeichnet, 
daß  die  Mahlfläche  (22,  90,  181)  sich  in  einer 
Mahlkammer  befindet  und  das  Material  von 
einem  koaxial  zu  der  Mahlfläche  (22,  90,  181) 
angeordneten  Rotor  (30, 120)  in  Umlauf  gebracht 
wird,  wobei  das  Wasser  axial  in  den  Rotor  gelangt 
und  von  der  Rotorachse  weg  zu  der  Düseneinrich- 
tung  (67,  196)  bewegt  wird. 

15.  Verfahren  nach  einem  der  vorhergehenden 
Ansprüche  11  bis  14,  dadurch  gekennzeichnet, 
daß  es  sich  bei  dem  Material  um  Papierholz 
handelt. 

16.  Verfahren  nach  einem  der  vorhergehenden 
Ansprüche  11  bis  15,  dadurch  gekennzeichnet, 
daß  das  Material  einer  die  Mahlfläche  enthalten- 
den  Kammer  axial  zugeführt  wird. 

17.  Verfahren  nach  einem  der  vorhergehenden 
Ansprüche  11  bis  16,  dadurch  gekennzeichnet, 
daß  zusammen  mit  dem  Material  auch  das  Was- 
ser  um  die  Mahlfläche  (22,90,181)  herum  geführt 
und  durch  die  Zentrifugalkraft  unter  Druck  gesetzt 
wird,  so  daß  der  Siedepunkt  des  Wassers  angeho- 
ben  wird  und  der  Mahlvorgang  demnach  bei 
einer  Temperatur  stattfinden  kann,  die  über  dem 
Siedepunkt  des  Wassers  bei  Luftdruck  liegt,  ohne 
daß  das  Wasser  an  der  Mahlfläche  (22,  90,  181) 
verdampft. 

1.  Un  broyeur  centrifuge  comprenant  une  sur- 
face  intérieure  de  broyage  (22, 90,  181)  en  forme 
de  surface  de  révolution  et  un  rotor  (28,  30;  120) 
monté  de  manière  à  tourner  coaxialement  à  la 
surface  de  broyage,  le  rotor  ayant  une  cavité 
centrale  (64)  et  définissant  au  moins  deux  poches 
à  travers  lesquelles  de  la  matière  qui  se  trouve 
dans  la  cavité  centrale  peut  entrer  en  contact  avec 
la  surface  de  broyage,  les  poches  étant  réparties 
autour  du  rotor,  caractérisé  en  ce  que  le  rotor  (28, 
30;  120)  est  muni  de  moyens  pour  appliquer  de 
l'eau  à  la  surface  de  broyage  (22,  90,  181),  ces 
moyens  comprenant  un  premier  parcours  d'eau 
(189)  dans  le  rotor  auprès  de  l'axe  de  celui-ci  et, 
pour  chaque  poche,  un  deuxième  parcours  d'eau 
(193)  dans  le  rotor  auprès  de  la  surface  de 
broyage  et  en  retard  sur  la  poche  respective  dans 
le  sens  de  rotation,  un  moyen  de  passage  d'eau 
(191)  réunissant  le  premier  parcours  (189)  à  cha- 
cun  des  deuxièmes  parcours  (193),  et  des  buses 
(67,  196)  communiquant  avec  chacun  des 
deuxièmes  parcours  (193)  pour  pulveriser  de 
l'eau  contre  la  surface  de  broyage,  chacun  des 
deuxièmes  parcours  (193)  étant  plus  éloigné  de 
l'axe  du  rotor  que  le  premier  parcours  (189),  de 
sorte  que  la  rotation  du  rotor  augmente  la  pres- 
sion  d'eau  dans  les  buses  (67, 196)  relativement  à 
celle  dans  le  premier  parcours,  par  suite  de  l'effet 
centrifuge. 

2.  Un  broyeur  centrifuge  selon  la  revendication 
1,  caractérisé  en  ce  que  la  surface  de  révolution 
(197)  rétrécit  dans  une  direction  le  long  de  son 
axe. 

3.  Un  broyeur  centrifuge  selon  la  revendication 
2,  caractérisé  en  ce  que  la  surface  de  broyage 
(197)  est  conique. 

4.  Un  broyeur  centrifuge  selon  la  revendication 
1,  caractérisé  en  ce  que  la  surface  de  broyage  (22, 
90,  181)  est  pratiquement  cylindrique. 

5.  Un  broyeur  centrifuge  selon  l'une  quelcon- 
que  des  revendications  précédentes,  caractérisé 
en  ce  que  l'axe  de  la  surface  de  broyage  (22,  90, 
181)  est  pratiquement  horizontal. 

6.  Un  broyeur  centrifuge  selon  la  revendication 
1,  caractérisé  en  ce  qu'il  y  a  deux  poches  situées 
en  des  positions  opposées  sur  le  rotor  (28,  30; 
120),  les  poches  étant  séparées  par  des  régions 
intermédiaires  qui  sont  de  plus  grande  extension 
circonférentielle  que  chaque  poche. 

7.  Un  broyeur  centrifuge  selon  l'une  quelcon- 
que  des  revendications  précédentes,  caractérisé 
en  ce  que  le  premier  parcours  d'eau  (189)  est 
coaxial  au  rotor. 

8.  Un  broyeur  centrifuge  selon  l'une  quelcon- 
que  des  revendications  précédentes,  caractérisé 
en  ce  que  chaque  buse  (67,  196)  comprend  plu- 
sieurs  buses  pour  pulvériser  de  l'eau  contre  la 
surface  de  broyage  (22,  90,  181). 

9.  Un  broyeur  centrifuge  selon  l'une  quelcon- 
que  des  revendications  précédentes,  caractérisé 
en  ce  qu'un  doigt  de  retenue  primaire  (40, 145)  est 
prévu  sur  le  rotor  derrière  chaque  poche  et  en 
avant  du  deuxième  parcours  d'eau  correspondant 



(193)  relativement  au  sens  de  rotation,  le  doigt 
de  retenue  primaire  (145)  courant  pratiquement 
parallèlement  à  l'axe  du  rotor,  un  doigt  de  rete- 
nue  secondaire  (175)  prévu  sur  le  rotor  derrière 
chaque  doigt  de  retenue  primaire  (175)  ayant  une 
configuration  en  arête  de  poisson,  le  sommet  en 
avant,  de  sorte  qu'en  service,  le  doigt  de  retenue 
secondaire  (175)  pousse  de  la  pâte  vers  les  extré- 
mités  axiales  de  la  surface.  de  broyage. 

10.  Un  broyeur  centrifuge  selon  l'une  quelcon- 
que  des  revendications  précédentes,  caractérisé 
en  ce  qu'une  enveloppe  (96)  définissant  une 
chambre  d'évacuation  de  pâte  est  prévue  aux 
deux  extrémités  de  la  surface  de  broyage,  une 
sortie  de  pâte  (162)  communiquant  avec  les 
chambres  d'evacuation  de  pâte. 

11.  Un  procédé  de  broyage  d'une  matière  li- 
gneuse  contre  une  surface  intérieure  de  broyage 
(20, 90,  181)  en  forme  de  surface  de  révolution, 
dans  lequel  on  fait  circuler  la  matière  autour  de 
la  surface  intérieure  de  broyage  (20,  90,  181) 
dans  plusieurs  poches  distinctes  et  séparées  cir- 
conférentiellement  pour  créer  une  force  centri- 
fuge  de  broyage  entre  la  matière  et  la  surface, 
caractérisé  en  ce  que  l'on  pulvérise  de  l'eau  sur 
la  surface  de  broyage  depuis  des  buses  (67,  196) 
adjacentes  à  chaque  poche  et  situées  derrière 
celle-ci  relativement  au  sens  de  rotation  et  tour- 
nant  avec  cette  poche,  pour  en  retirer  des  fibres 
de  bois  et  pour  créer  une  bouillie,  l'effet  centri- 
fuge  augementant  la  pression  d'eau  à  l'endroit 
des  buses  (67,  196). 

12.  Un  procédé  selon  la  revendication  11, 
caractérisé  en  ce  que  la  surface  de  broyage  (22, 
90,  181)  est  frottée  par  un  doigt  de  retenue  (40, 

145)  situé  entre  chaque  poche  et  la  buse  corres- 
pondante  (67,  196). 

13.  Un  procédé  selon  la  revendication  12, 
caractérisé  en  ce  que  la  surface  de  broyage  (22, 
90,  181)  est  nettoyée  par  un  doigt  de  retenue  en 
arête  de  poisson  (175)  suivant  les  buses  (67, 196) 
pour  encourager  le  bouillie  à  se  déplacer  vers  les 
extrémités  axiales  de  la  surface  de  broyage. 

14.  Un  procédé  selon  l'une  quelconque  des 
revendications  11  à  13,  caractérisé  en  ce  que  la 
surface  de  broyage  (22,  90,  181)  est  à  l'intérieur 
d'une  chambre  de  broyage  et  que  la  matière 
circule  sous  l'action  d'un  rotor  (30, 120)  coaxial  à 
la  surface  de  broyage  (22,  90,  181),  l'eau  étant 
admise  axialement  dans  le  rotor  et  envoyée  dans 
la  direction  s'éloignant  de  l'axe  du  rotor,  vers  les 
buses  (67,  196). 

15.  Un  procédé  selon  l'une  quelconque  des 
revendications  11  à  14,  caractérisé  en  ce  que  la 
matière  est  du  bois  pour  pâte. 

16.  Un  procédé  selon  l'une  quelconque  des 
revendications  11  à  15,  caractérisé  en  ce  que  l'on 
amène  axialement  la  matière  dans  une  chambre 
contenant  la  surface  de  broyage. 

17.  Un  procédé  selon  l'une  quelconque  des 
revendications  11  à  16,  caractérisé  en  ce  que  l'on 
entraîne  aussi  de  l'eau  autour  de  la  surface  de 
broyage  (22,  90,  181)  on  même  temps  que  la 
matière  et  qu'elle  est  mise  sous  pression  par 
force  centrifuge,  s'élevant  ainsi  au  point  d'ébulli- 
tion  de  l'eau  et  permettant  au  processus  de 
broyage  de  se  dérouler  à  une  température  supé- 
rieure  au  point  d'ébullition  de  l'eau  à  la  pression 
atmosphérique,  sans  que  l'eau  s'évapore  de  la 
surface  de  broyage  (22,  90,  181). 
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