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Separator  for  sorting  particulate  material. 

©  A  separator  for  sorting  particulate  material  sus- 
pended  in  a  conveying  gas  into  a  fine  fraction  and  a 
coarse  fraction,  has  a  rotor  (1)  with  vanes  (2)  rotat- 
able  about  a  generally  upright  axis  and  a  drive  shaft 
(3)  which  is  tubular,  and  has  an  outside  diameter 
which  is  at  least  substantially  the  same  size  as  that 
of  the  outlet  opening  (6)  of  the  separator.  The  shaft 
(3)  is  rotatably  mounted  at  its  uppermost  end  on  top 
of  the  separator  housing  per  se.  A  separator  housing 
(4)  encases  the  rotor  and  has  an  inlet  duct  (5)  for  the 
supply  of  unsorted  material  to  the  rotor  and  a  central 
outlet  opening  (6)  at  the  top  of  the  separator  housing 
connected  with  an  outlet  duct  (7)  for  discharge  of  the 
separated  fine  fraction. 
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SEPARATOR  FOR  SORTING  PARTICULATE  MATERIAL 

having  an  outside  diameter  which  is  at  least  sub- 
stantially  the  same  size  as  that  of  the  outlet  open- 
ing  of  the  separator,  the  shaft  being  rotatably 
mounted  at  its  uppermost  end  on  top  of  the  sepa- 

5  rator  housing  per  se. 
Because  the  drive  shaft,  and  hence  the  rotor,  is 

mounted  at  the  top  of  the  separator  housing  proper 
and  not  on  top  of  the  outlet  duct,  a  significant 
reduction  in  the  length  of  the  drive  shaft  is  attained 

w  as  compared  with  that  of  the  known  separators, 
thus  eliminating  or,  at  least,  significantly  reducing 
the  incidence  of  the  aforementioned  adverse  vibra- 
tions. 

The  tubular  drive  shaft  may  advantageously,  at 
75  its  uppermost  end,  be  provided  with  a  driving 

means,  for  instance  a  ring  gear,  to  rotate  the  shaft 
and  thus  the  rotor. 

If  the  diameter  of  the  drive  shaft  is  substantially 
the  same  as  that  of  the  outlet  opening  of  the 

20  separator  housing,  it  may  be  extended  upwards 
within  the  lower  part  of  the  outlet  duct,  and  may 
have,  at  its  uppermost  end,  a  substantially  horizon- 
tal  flange  which  passes  through  the  wall  of  the 
outlet  duct  and  through  a  sealing  air  chamber  en- 

25  casing  this  wall,  and  the  driving  means  may  then 
be  fitted  on  the  flange  around  the  sealing  air  cham- 
ber. 

If  the  drive  shaft  diameter  is  larger  than  that  of 
the  outlet  opening,  the  drive  shaft  may  extend  up 

30  through  the  top  of  the  separator  housing  around  the 
outlet  duct  and  through  a  sealing  air  chamber  lo- 
cated  on  top  of  the  separator  housing. 

Two  examples  of  a  separator  constructed  in 
accordance  with  the  invention  will  now  be  de- 

35  scribed  with  reference  to  the  accompanying  draw- 
ings,  in  which:- 

Figure  1  is  an  axial  sectional  view  through  a 
separator  with  a  first  of  rotor  drive  shaft  design; 
and, 

40  Figure  2  is  a  similar  view  of  a  separator  with 
an  alternative  drive  shaft  design. 

The  separators  shown  each  have  a  rotor  1  with 
vanes  2  rotatable  about  a  vertical  axis  driven  by  a 
motor  (not  shown)  via  a  drive  shaft  3.  The  rotor  is 

45  encased  in  a  cylindrical  housing  4,  the  lower  part  of 
which  also  constitutes  an  inlet  duct  5  for  supplying 
unsorted  material,  suspended  in  a  conveying  gas, 
to  the  rotor  1.  At  the  top  of  the  housing  4  is  an 
outlet  duct  7  for  carrying  away  a  fine  fraction  of  the 

so  material  separated  in  the  rotor. 
The  separator  operates  in  the  following  known 

way.  The  material  to  be  sorted  in  the  separator  is 
supplied,  suspended  in  conveying  gas,  upwards 
within  the  lower  part  5  of  the  housing  4,  from  where 
the  suspension  flows  into  the  rotor  1,  passing,  as 

The  invention  relates  to  a  separator  for  sorting 
particulate  material,  suspended  in  a  conveying  gas, 
into  a  fine  fraction  and  a  coarse  fraction,  the  sepa- 
rator  comprising  a  rotor  with  vanes  rotatable  about 
a  substantially  vertical  axis  and  having  a  drive  shaft 
rotatably  mounted  at  the  top  of  the  separator,  a 
separator  housing  encasing  the  rotor  and  having  an 
inlet  duct  for  the  supply  of  unsorted  material  to  the 
outer  side  of  the  rotor  and  a  central  outlet  opening 
at  the  top  of  the  separator  housing  connected  with 
an  outlet  duct  for  discharge  of  the  separated  fine 
fraction. 

In  a  separator  of  this  kind  the  material/gas 
suspension  is  conveyed  past  the  rotating  vanes, 
where  the  coarse  fraction  is  flung  outwards  towards 
the  wall  of  the  housing  by  the  centrifugual  force. 
Since  the  gas  stream  velocity  at  this  wall  is  insuffi- 
cient  to  entrain  the  coarser  particles,  the  latter  will 
fall  down  along  the  wall  to  the  bottom  of  the 
separator,  whilst  the  finer  fraction  of  the  material 
remains  entrained  in  the  gas  stream  and  is  con- 
veyed  past  the  rotor  vanes  and  out  through  the 
outlet  duct  of  the  separator  for  subsequent  separa- 
tion  from  the  gas  stream,  e.g.  by  a  precipitator 
arrangement. 

A  separator  of  the  above  kind  is  often  incor- 
porated  at  the  top  of  a  vertical  roller  mill.  Such  an 
application  is  known,  for  example,  from  US-A- 
4235385. 

As  disclosed  in  the  above  patent  specification, 
the  rotor  shaft  is  rotatably  mounted  at  the  top  of 
the  outlet  duct,  and  the  distance  between  the  point 
where  the  rotor  shaft  is  suspended  and  the  rotor 
proper  is  comparatively  large.  This  results  in  ex- 
treme  sensitivity  of  the  rotor  arrangement  to  vibra- 
tions  occurring  in  the  separator  in  use,  especially  if 
the  separator  is  incorporated  at  the  top  of  a  vertical 
roller  mill,  which,  in  itself,  often  generates  vibra- 
tions  during  the  material  grinding. 

In  the  mill,  known  from  the  above  patent  speci- 
fication,  the  rotor  is  provided  with  a  solid  drive 
shaft,  but  in  mills  where  it  is  advantageous  to 
supply  the  material  to  be  ground  centrally  to  the 
grinding  compartment  under  the  separator,  the  ro- 
tor  may  be  equipped  with  a  hollow  or  tubular  drive 
shaft  so  that  the  material  is  supplied  through  the 
hollow  shaft.  However,  the  shaft  diameter  is  much 
smaller  than  the  outlet  opening  of  the  separator 
and  the  shaft  will  still  be  suspended  at  the  top  of 
the  outlet  duct  as  shown  in  above  example. 

An  object  of  the  present  invention  is  to  reduce 
the  incidence  of  the  aforementioned  adverse  vibra- 
tions  in  the  rotor  arrangement  of  a  separator  of  the 
kind  described,  and,  according  to  the  invention,  this 
is  achieved  by  means  of  a  tubular  rotor  drive  shaft 
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3.  A  separator  according  to  claim  2,  charac- 
terised  in  that  the  drive  shaft  (3)  extends  upwards 
within  the  lower  part  of  the  outlet  duct  (7)  and  has, 
at  its  uppermost  end,  a  substantially  horizontal 
flange  (8)  which  passes  through  the  wall  of  the 
outlet  duct  (7)  and  through  a  sealing  air  chamber 
(13)  surrounding  the  wall,  and  in  that  the  driving 
means  (9)  is  fitted  on  the  flange  (8)  around  the 
sealing  air  chamber  (13). 

4.  A  separator  according  to  claim  2,  charac- 
terised  in  that  the  drive  shaft  (3)  extends  through 
the  top  of  the  separator  housing  (4)  around  the 
outlet  duct  (7)  and  through  a  sealing  air  chamber 
(14)  located  on  top  of  the  separator  housing. 

5.  A  separator  according  to  any  of  claims  2  to 
4,  characterised  in  that  the  driving  means  is  a  ring 
gear  (9). 

indicated  by  full-line  arrows,  through  the  vane  set  2 
of  the  rotor.  The  material  is  sorted  into  a  coarse 
fraction  which,  as  indicated  by  dotted  arrows,  is 
flung  outwards,  by  the  centrifugal  forces  provided 
by  the  rotor  1,  towards  the  housing  4  and  falls  5 
down  along  the  wall  of  the  latter,  and  a  fine  fraction 
which  passes  through  the  outlet  opening  6,  to  be 
discharged  from  the  separator  throught  the  outlet 
duct  7. 

Figure  1  illustrates  a  separator  having  the  drive  w 
shaft  3  provided  with  a  flange  8,  on  which  a  gear 
ring  9  is  mounted  which  can  be  driven  via  a  drive 
10  by  a  motor  (not  shown). 

The  drive  shaft  arrangement  is  shown  sus- 
pended  and  mounted  on  radial  and  axial  bearings  75 
11  and  12,  supported  at  the  top  of  the  separator 
housing. 

The  flange  8  passes  a  sealing  air  chamber  13 
in  order  to  prevent  outflow  of  material  from  the 
outlet  duct  to  the  environment  in  the  event  of  over-  20 
pressure  in  the  separator. 

The  separator  illustrated  in  Figure  2  is  different 
from  that  presented  in  Figure  1  in  that  the  drive 
shaft  diameter  exceeds  that  of  the  outlet  opening  6. 
Therefore,  in  this  example  the  cylindrical  part  of  25 
the  drive  shaft  passes  through  the  top  of  the  sepa- 
rator  housing  4  and  through  a  sealing  air  chamber 
1  4  on  the  top  of  the  housing  4. 

In  both  examples  the  relative  shortness  and 
greater  effective  diameter  of  the  drive  shaft,  in  30 
comparison  with  conventional  designs,  serves  to 
reduce  vibration  of  the  rotating  vanes. 

35 Claims 

1.  A  separator  for  sorting  particulate  material 
suspended  in  a  conveying  gas  into  a  fine  fraction 
and  a  coarse  fraction,  the  separator  comprising  a 
rotor  (1)  with  vanes  (2)  rotatable  about  a  generally 
upright  axis  and  having  a  drive  shaft  (3)  rotatably 
mounted  at  the  top  of  the  separator;  a  separator 
housing  (4)  encasing  the  rotor  and  having  an  inlet 
duct  (5)  for  the  supply  of  unsorted  material  to  the 
rotor  and  a  central  outlet  opening  (6)  at  the  top  of 
the  separator  housing  connected  with  an  outlet 
duct  (7)  for  discharge  of  the  separated  fine  fraction, 
characterised  in  that 
the  rotor  drive  shaft  (3)  is  tubular,  and  has  an 
outside  diameter  which  is  at  least  substantially  the 
same  size  as  that  of  the  outlet  opening  (6)  of  the 
separator,  and  in  that  the  shaft  (3)  is  rotatably 
mounted  at  its  uppermost  end  on  top  of  the  sepa- 
rator  housing  per  se. 

2.  A  separator  according  to  claim  1,  charac- 
terised  in  that  the  tubular  drive  shaft  (3)  is  pro- 
vided,  at  its  uppermost  end,  with  a  driving  means 
(9)  for  rotating  the  shaft. 
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