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Description 

This  invention  relates  to  an  apparatus  for  sepa- 
rating  elongate,  thin,  narrow  items,  as  defined  in 
the  pre-characterising  portion  of  claim  1  . 

In  many  wood  utilizing  processes,  it  is  common 
to  reduce  pulp  wood  logs  into  chips  before  further 
processing.  To  utilize  the  chips,  it  is  preferred  that 
from  each  individual  chip  to  another  certain  phys- 
ical  characteristics  do  not  vary  substantially.  In 
some  processes,  chip  thickness  has  been  per- 
ceived  as  a  critical  characteristic  which  should  not 
vary  significantly  from  chip  to  chip.  For  example,  in 
the  papermaking  process,  wood  chips  are  cooked 
in  digesters  with  chemicals  at  elevated  tempera- 
tures  and  pressures  to  remove  lignin  and  to  liber- 
ate  individual  fibers.  To  prevent  underprocessing  or 
overprocessing  of  individual  chips,  liquor  absorp- 
tion  must  be  consistent  from  chip  to  chip.  Thus,  it 
is  desirable  that  all  chips  be  within  a  specified  chip 
thickness  range,  to  promote  consistent  processing, 
and  that  thinner  or  thicker  chips  be  processed 
independently  from  the  main  volume  of  chips  fall- 
ing  within  the  accepted  size  range. 

Various  screening  and  sorting  apparatus  have 
been  used  for  sorting  chips  by  chip  thickness. 
Particularly  efficient  and  advantageous  processes 
have  been  designed  including  the  use  of  disk 
screens,  in  which  a  plurality  of  disks  are  located  on 
a  shaft  and  are  positioned  adjacent  other  shafts 
having  disks,  with  the  disks  of  one  shaft  inter- 
digitating  with  the  disks  of  the  adjacent  shaft.  Spac- 
ing  between  adjacent  interdigitated  disks  is  uni- 
form.  Operation  of  the  screen  orients  the  chips  to 
present  the  chip  thickness  dimension  to  the  spaces 
between  interdigitated  disks.  In  this  manner,  disk 
screens  have  been  used  effectively  and  efficiently 
for  sorting  chips  by  thickness.  In  thickness  screens, 
chip  length  is  not  measured,  and  chips  of  various 
lengths  but  similar  thickness  are  processed  to- 
gether. 

In  other  chip  utilizing  processes,  however,  it  is 
important  to  sort  the  chips  by  chip  length.  For 
example,  in  manufacturing  wafer  board,  while  chip 
thickness  is  important,  chip  length  is  also  a  signifi- 
cant  physical  characteristic.  It  is  often  preferred 
that  only  chips  of  a  specified  minimum  chip  length 
be  used.  Length  is  particularly  important  when  jum- 
bo  wafers  are  utilized;  that  is,  wafers  which  may  be 
several  inches  (1  inch  =  25.4  mm)  to  one  foot  (1 
foot  =  30.48  cm)  in  length.  Sorting  such  chips  by 
length  has  been  difficult  in  the  past,  and  no  suit- 
able  device  for  sorting  by  length  in  a  continuous 
process  has  been  available.  A  suitable  device  for 
sorting  such  chips  by  length  must  operate  to  mea- 
sure  the  length  of  the  chip,  regardless  of  how  the 
chip  is  presented  to  the  screening  device;  and  a 
suitable  apparatus  must  insure  that  the  length  di- 

mension  used  for  separation,  not  the  width  or  thick- 
ness  dimension.  The  device  should  operate  to  sort 
a  continuous  flow  of  chips  efficiently  at  high  vol- 
ume  and  with  minimal  or  no  plugging. 

5  Shaker  screens  have  been  used  for  screening 
chips  by  length  with  unsatisfactory  results,  particu- 
larly  when  jumbo  wafers  are  processed.  Processing 
capacities  are  low  and  chips  longer  then  the  de- 
signed  separation  length  may  pass  through  the 

io  screen  if  the  chip  is  tipped  or  tilted  with  respect  to 
the  screen  openings.  Particularly  with  regard  to 
jumbo  wafers  wedging  in  the  openings  may  cause 
blinding  of  the  screen,  further  reducing  screen  ca- 
pacity  and  efficiency. 

75  FR-A-2.383.712  discloses  an  apparatus  as  de- 
fined  in  the  precharacterising  portion  of  claim  1. 
The  apparatus  disclosed  by  the  afore-mentioned 
French  document  is  designed  to  separate  wood 
chips  of  a  specified  thickness  or  thinner  from  those 

20  thicker  than  the  specified  thickness  irregardless  of 
their  length.  To  this  end,  the  lateral  spacing  be- 
tween  adjacent  interdigitated  disks  is  uniform  and 
corresponds  to  the  specified  thickness  of  the  wood 
chips  while  the  surface-to-surface  spacing  between 

25  adjacent  shafts  is  several  times  greater  than  the 
space  left  between  adjacent  disks.  Thus,  all  chips 
will  be  tipped  upwardly,  even  the  very  long  chips, 
so  that  the  thickness  dimension  thereof  is  used  as 
the  dimension  which  is  gauged. 

30  DE-U-83  37  157  discloses  a  disk  screen  ap- 
paratus  for  separating  a  flow  of  field  crops  such  as 
sugar  beets  into  two  fractions  of  different  particle 
size.  The  known  disk  screen  apparatus  includes  a 
plurality  of  rotatable,  parallel  shafts  having  disks 

35  thereon,  with  disks  of  adjacent  shafts  being  inter- 
leaved.  Some  of  the  shafts  can  be  displaced  axially 
relative  to  the  other  shafts  which  are  stationary 
axially  so  that  the  width  of  the  gaps  defined  be- 
tween  adjacent  disks  is  variable.  The  minimum  gap 

40  width  is  achieved  when  each  disk  of  one  shaft  is 
disposed  half-way  between  adjacent  disks  of  the 
other  shaft  while  the  gaps  have  a  maximum  width 
when  the  disks  on  adjacent  shafts  are  positioned  to 
form  pairs  of  minimally  spaced  disks  including  one 

45  disk  from  each  of  the  adjacent  shafts.  In  both  cases 
the  width  of  the  gaps  through  which  the  crops  of  a 
size  smaller  than  a  specified  size  will  fall  is  smaller 
than  or  equal  to  the  spacing  between  adjacent 
shafts.  When  the  relative  axial  position  of  the  shafts 

50  is  such  that  the  gaps  have  a  maximum  width  the 
distance  between  adjacent  pairs  of  pairs  of  mini- 
mally  spaced  disks  including  one  disk  from  each  of 
the  adjacent  shafts  must  be  greater  than  the  thick- 
ness  or  one-half  of  the  length  of  those  sugar  beets 

55  which  are  to  fall  through  the  gaps  because  sugar 
beets  typically  have  a  thickness  which  is  about 
one-half  their  length.  As  a  result  the  known  appara- 
tus  will  not  be  able  to  separate  by  length  elongate, 
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thin,  narrow  items  such  as  wood  chips  and  wafers 
which  typically  have  a  length  many  times  their 
width  or  thickness. 

An  object  of  the  invention  is  to  modify  an 
apparatus  for  separating  elongate,  thin,  narrow 
items  so  as  to  enable  the  apparatus  to  screen  very 
thin,  very  long  wafers  based  on  their  length,  re- 
gardless  of  their  thickness  or  width. 

The  object  of  the  invention  is  achieved  by 
incorporating  the  features  of  the  characterising  por- 
tion  of  claim  1  into  an  apparatus  as  defined  in  the 
pre-characterising  portion  of  claim  1  . 

An  apparatus  embodying  the  invention  will  ac- 
tually  screen  the  length  of  a  wood  chip  regardless 
of  the  orientation  of  the  chip  within  the  screening 
plane,  and  will  process  a  large  volume  of  chips  per 
screen  surface  area  at  high  screening  efficiency. 

Moreover  such  an  apparatus  can  be  used  to 
process  a  continuous  flow  of  chip  material,  and  is 
particularly  suitable  for  screening  by  length  jumbo 
wafers  greater  than  5  cm  (2  inches)  in  length. 
Furthermore,  when  screening  jumbo  wafers,  such 
apparatus  will  minimize  blinding  or  plugging  of  the 
screen.  The  apparatus  embodying  the  invention 
can  also  be  adapted  for  screening  material  of  var- 
ious  acceptable  lengths. 

An  embodiment  of  the  invention  will  be  de- 
scribed  by  way  of  example  and  with  reference  to 
the  accompanying  drawings  in  which 

Figure  1  is  a  side  elevational  view  of  an  appara- 
tus  for  separating  elongate,  thin,  narrow  items 
by  length; 
Figure  2  is  a  side  elevational  view  of  a  modifica- 
tion  of  the  apparatus  for  separating  elongate, 
thin,  narrow  items  by  length  shown  in  Figure  1; 
Figure  3  is  an  enlarged  cross-sectional  view  of  a 
portion  of  the  screening  bed  from  an  apparatus 
for  separating  elongate,  thin,  narrow  items  by 
length  shown  in  Figure  1,  illustrating  the  opera- 
tion  of  the  shafts  in  causing  separation;  and 
Figure  4  is  an  enlarged  top  plan  view,  partially 
broken  away,  of  a  portion  of  the  screening  bed 
from  an  apparatus  for  separating  elongate,  thin, 
narrow  items  by  length  shown  in  Figure  1,  illus- 
trating  the  operation  of  the  disks  in  causing 
separation. 

Referring  now  more  specifically  to  the  draw- 
ings,  and  to  Figure  1  in  particular,  numeral  10 
designates  an  apparatus  for  separating  elongate, 
thin,  narrow  items  by  length.  While  the  apparatus 
of  the  present  invention  will  be  described  herein  for 
screening  wood  chips  or  wafers,  it  should  be  un- 
derstood  that  the  apparatus  may  be  used  for 
screening  materials  other  than  wood  chips. 

Apparatus  or  screen  10  includes  an  inlet  chute 
12  for  introducing  the  items  to  be  separated  onto 
the  apparatus,  a  screening  bed  14  where  separa- 
tion  into  fractions  by  length  occurs,  and  an  outlet 

end  16  for  collecting  and  taking  away  the  fraction 
of  items  of  longer  length  which  passes  over  the 
screening  bed  14.  A  continuous  flow  of  wood  chips 
generally  indicated  by  numeral  18,  is  supplied  to 

5  the  inlet  chute  of  screen  10  by  a  supply  conveyor 
20.  A  collecting  means,  including  a  chute  22  and 
conveying  apparatus  not  shown,  is  provided  for 
carrying  away  the  fraction  of  items  of  shorter  length 
which  passes  through  the  screening  bed  14. 

io  In  some  structural  aspects,  a  screen  of  the 
present  invention  is  similar  to  conventional  disk 
screens  known  and  used  in  the  past  for  thickness 
screening.  For  example,  the  frame  housings,  first 
and  second  fraction  collecting  means,  and  the  like 

is  are  similar  to  those  used  on  known  disk  screens, 
and  will  not  be  described  further  herein. 

Screening  bed  14  includes  a  plurality  of  par- 
allel  shafts  30  having  disks  32  disposed  thereon. 
The  shafts  are  positioned  such  that  the  disks  of 

20  one  shaft  interleave  with  the  disks  adjacent  shafts. 
The  shafts  are  driven  in  a  clockwise  direction,  as 
shown  in  Figure  1,  by  a  suitable  drive  means  34. 
The  drive  means  34  may  include  means  driving 
outer  sleeve  assemblies  mounted  by  bearings  on 

25  stationary  shafts,  or  the  shafts  may  be  driven  and 
mounted  in  bearings  on  the  support  frame.  Many 
appropriate  drive  means  are  known  and  currently 
used  for  disk  screens,  many  of  which  will  be  suit- 
able  for  the  present  invention.  Through  appropriate 

30  gearing  and  the  like,  it  may  be  advantageous  in 
some  applications  to  drive  each  shaft  slightly  faster 
than  the  immediately  preceding  shaft. 

As  thus  far  described,  the  screening  bed  14  is 
similar  to  previous  screens  used  for  thickness 

35  screens.  In  this  regard,  as  necessary  for  a  more 
complete  understanding  of  various  construction 
techniques  for  the  shafts  and  screen  bed,  the  fol- 
lowing  U.S.  patents  are  incorporated  by  reference 
herein:  U.S.  Patent  4,301,930  "Disk  Screen  Modu- 

40  lar  Disk  Assembly  and  Method";  U.S.  Patent 
4,538,734,  "Disk  Screen  Apparatus,  Disk  Assem- 
blies  and  Method";  U.S.  Patent  4,579,652,  "Disk 
Screen  Shaft  Assemblies  and  Methods  of  and 
Means  for  Manufacturing  the  Same";  and  U.S.  Pat- 

45  ent  4,653,648,  "Disk  Screen  or  Like  Shafts,  and 
Method  of  Making  the  Same".  As  taught  by  the 
aforementioned  U.S.  patents,  the  disks  32  can  be 
attached  to  the  shafts  30  by  any  of  several  means, 
including,  bur  not  limited  to  welding,  mechanical 

50  interlocking,  compression  with  resilient  spacers,  or 
the  like.  The  shafts  may  be  modular  in  construc- 
tion,  unitary  or  may  include  any  of  several  other 
shaft  constructions.  By  way  of  example  only,  and 
not  limitation,  in  Figure  4,  the  shaft  is  shown  to 

55  include  a  central  shaft  or  rod  36  in  an  inner  sleeve 
37  having  inner  end  plates  38.  The  disks  are  af- 
fixed  by  welding  to  an  outer  sleeve  40,  slightly 
longer  than  the  inner  sleeve.  Bolts  42  extending 

3 
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through  an  outer  end  plate  44  and  received  in  the 
inner  end  plate  38  compress  the  assembly  to- 
gether. 

The  present  invention  differs  from  heretofore 
known  disk  screens  for  thickness  screening  in  the 
spacing  of  and  size  selection  for  shafts,  the  profile 
and  positioning  of  disks,  and  in  the  treatment  of  the 
chips  by  the  disks.  As  shown  in  Figure  3,  a  gently 
scalloped  periphery  is  provided  on  each  of  the 
disks,  with  gently  rounded  peaks  46  and  gently 
rounded  valleys  48.  For  processing  particularly 
large  objects,  such  as  jumbo  wood  chip  wafers,  the 
purpose  of  the  disks  is  for  softly  agitating  the  chips 
without  aggressively  grabbing  or  tearing  the  chips. 
Previously  known  chip  screens  for  thickness  sepa- 
ration  have  included  disk  profiles  of  an  aggressive 
nature  for  tumbling  and  reorienting  the  chips. 

As  shown  in  Figure  4,  the  disks  on  each  shaft 
are  evenly  spaced  on  the  shaft  and  are  interleaved 
with  the  disks  of  adjacent  shafts  such  that  each 
disk  of  the  first  shaft  is  minimally  spaced  from  a 
disk  of  the  second  shaft,  forming  a  closely-spaced 
disk  pair.  The  thus  formed  disk  pairs,  comprised  of 
a  disk  from  each  of  two  adjacent  shafts,  are  spaced 
from  adjacent  similar  disk  pairs  by  a  distance  sub- 
stantially  equal  to  one-half  length  of  the  longest 
piece  to  be  passed  through  the  screen  or  the 
shortest  piece  to  be  passed  over  the  screen. 

By  way  of  illustration,  Figure  4  shows  shafts 
50,  52,  and  54.  Shaft  50  includes  disks  50a,  b,  c,  d, 
e,  f,  and  g.  Shaft  52  includes  disks  52a,  b,  c,  d,  e, 
f,  and  g.  Shaft  54  includes  disks  54a,  b,  c,  d,  e,  f, 
and  g.  The  spacing  of  disks  on  a  shaft  is  such  that 
the  distance  between  disks  is  approximately  equal 
to  one-half  of  the  longest  chip  length  to  be  passed 
from  the  top  of  the  screen  bed  to  the  bottom  of  the 
screen  bed  between  shafts.  Thus,  for  example,  if 
the  screen  is  to  separate  chips  15.24  cm  (six 
inches)long  and  longer  from  chips  shorter  than 
15.24  cm  (six  inches),  the  distance  between  adja- 
cent  disks  on  a  shaft  would  be  approximately  7.62 
cm  (three  inches).  In  an  assembled  screening  bed, 
disks  50a,  and  54a  are  in  substantial  alignment, 
and  disk  52a  is  minimally  spaced  from  the  disks 
50a  and  54a.  A  substantially  greater  spacing  is 
provided  between  disk  52a  and  disks  50b  and  54b. 
The  arrangement  is  similar  for  the  remaining  disks 
forming  pairs  and  for  the  remaining  pairs  thus 
formed  throughout  the  length  of  all  of  the  shafts  in 
the  screening  bed  14. 

The  diameters  of  shafts  50,  52,  and  54,  and  the 
spacing  between  shafts  must  be  chosen  so  that 
chips  traveling  substantially  normal  to  the  shaft 
axes  between  the  disks  are  properly  separated. 
Thus,  as  a  chip  is  carried  by  one  shaft,  it  must  be 
supported  by  the  surface  of  that  shaft  until  the 
leading  edge  of  the  chip  comes  in  contact  with  and 
is  supported  by  the  upward  running  surface  of  the 

next  adjacent  downstream  shaft.  By  variying  the 
shaft  diameters  and  the  shaft-to-shaft  spacing,  dif- 
ferent  lengths  of  material  can  be  separated. 

By  way  of  example,  a  screen  was  designed  for 
5  chips  ranging  in  thickness  from  approximately 

0.127  cm  (50  thousandth  of  an  inch)  to  0.254  cm 
(100  thousandth  of  an  inch),  and  having  a  width  of 
approximately  5.08  cm  (two  inches).  It  was  desired 
to  separate  the  chips  shorter  than  15.24  cm  (six 

io  inches)  in  length  from  those  longer  than  15.24  cm 
(six  inches)  in  length.  In  a  test  run,  separation  was 
performed  efficiently  with  the  shafts  constructed 
from  a  pipe  or  sleave  21.9  cm  (eight  and  five- 
eighths  inches)  in  diameter,  having  disks  thereon 

is  spaced  7.62  cm  (three  inches)  on  center.  The 
surface-to-surface  spacing  of  adjacent  shafts  was 
3.5  cm  (one  and  three  eighths  inch). 

As  primarily  depicted  in  Figure  1,  the  screen- 
ing  bed  14  is  substantially  horizontal.  It  may,  how- 

20  ever,  be  advantageous  to  slant  a  portion,  or  all,  of 
the  screening  bed  upwardly  or  downwardly  from 
the  inlet  to  the  outlet  end.  Thus,  in  Figure  1,  an 
elevated  outlet  end  70  is  shown  by  phantom  lines; 
and,  in  Figure  2,  an  elevated  inlet  end  72  is  shown. 

25  While  Figures  1  and  2  show  substantially  horizontal 
sections  with  the  elevated  portions,  it  should  be 
understood  that  the  entire  bed  may  be  inclined 
upwardly  or  angled  downwardly  from  the  inlet  end 
to  the  outlet  end. 

30  In  the  use  and  operation  of  an  apparatus  for 
separating  material  by  length  embodying  the 
present  invention,  a  substantially  continuous  flow  of 
wood  chips  18  is  provided  from  the  conveyor  20  to 
the  inlet  chute  12.  A  raker  or  evening  device  80 

35  may  be  provided  in  the  inlet  chute,  for  evening  the 
flow  of  chips  onto  the  screening  bed  14.  Separating 
efficiency  can  be  enhanced  if  the  layer  of  material 
deposited  on  the  screening  bed  14  is  essentially 
one  layer  thick.  In  the  evening  device  shown  in  the 

40  drawings,  a  roll  82  having  outwardly  projecting  fin- 
gers  84,  is  provided  and  rotates  in  the  direction 
shown  by  arrow  86  to  provide  en  even  flow  of 
chips  onto  the  screening  bed  14. 

As  the  chips  are  deposited  on  the  screening 
45  bed  14,  some  chips  will  be  oriented  with  respect  to 

their  length,  substantially  normal  to  the  shaft  axes, 
others  will  be  oriented  substantially  parallel  to  the 
shaft  axes,  and  still  others  will  be  oriented  at  var- 
ious  angles  with  respect  to  the  shaft  axes.  As 

50  stated  previously,  the  shafts  perform  the  primary 
separation  between  the  long  and  short  fractions 
which  are  oriented  substantially  normal  to  the  shaft 
axes.  The  disks  perform  the  separation  between 
the  short  fraction  and  the  long  fraction  of  the  chips 

55  oriented  substantially  parallel  to  the  shaft  axes.  The 
disk  profiles  tend  to  gently  maneuver  the  angularly 
oriented  chips  into  either  parallel  or  normal  orienta- 
tion  with  respect  to  the  shaft  axes  for  subsequent 

4 
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separation  into  long  and  short  fractions  by  the 
disks  or  shafts  respectively. 

The  separation  performed  by  the  shafts  into 
short  and  long  fractions  of  the  pieces  oriented 
substantially  normal  to  the  shaft  axes  can  be  most 
clearly  understood  with  respect  to  Figure  3.  Short 
pieces,  such  as  those  identified  by  numerals  102 
and  104,  may  be  carried  by  adjacent  material  over 
one  or  more  shafts,  but  will  ultimately  ride  over  one 
shaft,  with  the  leading  edge  of  the  piece  tipping 
downwardly  between  this  shaft  and  the  next  adja- 
cent  downstream  shaft  as  the  piece  advances 
downstream,  causing  the  piece  to  fall  between  the 
shafts.  Still  other  short  pieces  may  be  temporarily 
supported  by  adjacent  material,  such  that  the  lead- 
ing  edge  will  advance  onto  and  forwardly  along  the 
next  adjacent  shaft;  however,  the  trailing  end  of  the 
chip  will  tip  downwardly,  following  the  downward 
running  surface  of  the  downstream  shaft.  These 
chips  will  also  fall  downwardly  between  adjacent 
shafts.  One  such  chip  falling  "backwardly"  between 
shafts  is  shown  in  Figure  3,  and  identified  by  the 
numeral  106. 

The  longer  chips  oriented  substantially  normal 
to  the  shaft  axes  will  simply  ride  along  the  shaft 
surfaces,  progressing  from  upstream  shaft  to  next 
adjacent  downstream  shafts  along  the  screening 
bed  14.  In  Figure  3,  a  first  chip  108  is  shown  being 
substantially  supported  at  its  upsteam  end  by  an 
upstream  shaft,  with  its  leading  end  making  initial 
contact  with  the  next  adjacent  downstream  shaft. 
This  chip  will  remain  supported  by  the  upstream 
shaft,  with  its  forward  end  advancing  further  down- 
stream  as  the  downstream  shaft  rotates.  Before  the 
rearward  end  of  the  chip  reaches  the  point  on  the 
upstream  shaft  where  it  looses  support  from  the 
upstream  shaft,  it  is  fully  supported  by  the  next 
adjacent  downstream  shaft,  and  in  such  manner 
will  move  progressively  down  the  screening  bed  to 
the  outlet  end  16.  A  chip  110  essentially  bridging 
to  adjacent  shafts  is  also  shown  in  Figure  3. 

Figure  4  illustrates  the  treatment  by  the  disks 
of  the  chips  oriented  substantially  parallel  to  the 
shaft  axes,  and  the  chips  oriented  angularly  with 
respect  to  the  shaft  axes.  As  stated  previously,  the 
disks  on  a  shaft  are  spaced  apart  a  distance  equal 
to  approximately  one-half  the  length  of  the  shortest 
chip  to  be  passed  over  the  screen,  or  the  longest 
chip  to  fall  through  the  screen.  Therefore,  chips  in 
the  fraction  containing  the  longer  lengths  will  be 
supported  by  at  least  two  or  more  disks  of  all  times 
when  oriented  parallel  to  the  shaft  axes.  One  such 
chip  has  been  identified  with  the  numeral  120,  in 
Figure  4.The  longest  unsupported  length  of  such  a 
chip  would  be  substantially  the  distance  between 
adjacent  disk  pairs.  This  portion  would  be  counter- 
balanced  by  the  portion  of  the  chip  supported  by 
the  disks,  and  the  chip  would  continue  moving 

along  the  screen  bed  above  the  disks. 
Chips  shorter  than  the  predetermined  length 

will  be  supported  by,  at  most,  two  disks  of  a  shaft. 
One  such  chip  is  identified  by  the  numeral  122  in 

5  Figure  4.  As  these  chips  move  along  the  screen 
bed  14,  as  a  result  of  the  gentle  agitation  from  the 
rotating  disks,  opposite  ends  of  the  chip  will  not 
advance  equally.  As  one  end  advances  slower  or 
faster  than  the  other  end,  the  chip  will  be  moved  to 

io  a  position  in  which  it  is  supported  only  by  one  disk. 
This  will  cause  the  chip  to  tip  and  fall  between  the 
shafts,  or  to  fall  onto  the  shafts,  and  be  separated 
out  by  the  shafts,  as  described  previously. 

The  chips  oriented  angularly  with  respect  to 
is  the  shaft  axes,  such  as  the  chip  identified  with  the 

numeral  124,  will  be  gently  agitated,  as  described 
previously,  and,  if  they  are  of  a  length  in  the 
fraction  of  longer  chips,  they  will  either  remain 
supported  by  a  plurality  of  disks  and  carried  off  the 

20  screening  bed,  or  will  fall  onto  the  shafts  and  be 
carried  thereover,  as  described  previously.  Shorter 
chips  will  be  reoriented  and  separated  out,  as  de- 
scribed  above,  as  well. 

Screens  of  the  present  invention  will  process  a 
25  continuous  flow  of  wood  chips  or  other  piece  ma- 

terial,  and  will  efficiently  separate  the  material  into 
fragments  based  on  length.  By  changing  the  shaft 
diameter  and  the  shaft  surface-to-surface  spacing, 
along  with  the  disk-to-disk  spacing  on  a  shaft,  the 

30  length  dimension  range  in  the  longer  and  shorter 
fractions  can  be  changed. 

Claims 

35  1.  An  apparatus  (10)  for  separating  elongate,  thin, 
narrow  items  such  as  wood  chips  by  a  se- 
lected  one  of  its  length,  thickness  or  width 
dimension  into  first  and  second  fractions,  said 
apparatus  comprising: 

40  a  screening  bed  (14)  for  effecting  the  sep- 
aration  into  said  first  and  second  fractions; 

inlet  means  (12,  20,  80,  82,  84)  for  provid- 
ing  a  flow  of  items  (18,  102,  104,  106,  108, 
110,  120,  122,  124)  to  be  separated  on  said 

45  screening  bed  (14); 
a  first  receiving  means  (16)  for  receiving 

said  first  fraction  which  passes  over  said 
screening  bed  (14); 

a  second  receiving  means  (22)  for  receiv- 
50  ing  said  second  fraction  which  passes  through 

said  screening  bed  (14); 
said  screening  bed  (14)  including 
a  plurality  of  adjacently  disposed,  substan- 

tially  parallel  shafts  (30,  50,  52,  54); 
55  each  of  said  shafts  (30,  50,  52,  54)  having 

a  plurality  of  disks  (32,  50a-50g,  52a-52g,  54a- 
54g)  disposed  thereon;  and 

drive  means  (34)  for  rotating  said  shafts  as 

5 
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said  items  are  fed  onto  said  screening  bed 
(14): 
characterized  in  that  said  selected  dimen- 
sion  is  the  length  dimension  of  said  items; 

said  first  fraction  includes  items  (108,  110, 
120)  longer  than  a  specified  length; 

said  second  fraction  includes  items  (102, 
104,  106,  122)  shorter  than  a  specified  length; 

said  disks  (32,  50a-50g,  52a-52g,  54a-54g) 
on  adjacent  shafts  (30,  50,  52,  54)  are  posi- 
tioned  to  form  pairs  of  minimally  spaced  disks 
including  one  disk  from  each  of  the  adjacent 
shafts; 

the  spacing  between  the  adjacent  disks 
(32,  50a-50g,  52a-52g,  54a-54g)  on  a  shaft  (30, 
50,  52,  54)  is  approximately  equal  to  one-half 
said  specified  length; 

adjacent  pairs  of  disks  (32,  50a-50g,  52a- 
52g,  54a-54g)  are  spaced  a  distance  approxi- 
mately  one-half  said  specified  length; 

the  distance  between  a  disk  (32,  50a-50g, 
52a-52g,  54a-54g)  on  one  shaft  (30,  50,  52,  54) 
and  the  adjacent  maximally  spaced  disk  (32, 
50a-50g,  52a-52g,  54a-54g)  on  the  adjacent 
shaft  (30,  50,  52,  54)  is  greater  than  the  sur- 
face-to-surface  spacing  between  said  adjacent 
shafts  (30,  50,  52,  54);  and 

the  diameters  of  said  shafts  (30,  50,  52, 
54)  and  the  surface-to-surface  spacing  be- 
tween  adjacent  shafts  are  selected  to  cause 
items  (108,  110,  120)  longer  than  said  speci- 
fied  length  to  ride  along  the  surfaces  of  said 
shafts  (30,  50,  52,  54)  from  one  to  another,  as 
said  shafts  rotate,  while  causing  items  (102, 
104,  106,  122)  shorter  than  said  specified 
length  to  fall  between  adjacent  shafts. 

2.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  claim  1,  in  which  at 
least  a  portion  of  said  screening  bed  (14)  an- 
gles  downwardly  from  its  inlet  end  (72)  to  its 
outlet  end. 

3.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  claim  1,  in  which  at 
least  a  portion  of  said  screening  bed  (14)  an- 
gles  upwardly  from  its  inlet  end  to  its  outlet 
end  (70). 

4.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  any  one  of  the  pre- 
ceding  claims,  in  which  said  inlet  means  (12, 
20,  80,  82,  84)  includes  means  (80,  82,  84)  for 
evenly  distributing  said  items  to  be  deposited 
on  said  screening  bed  (14). 

5.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  claim  4,  in  which  said 

inlet  means  (12,  20,  80,  82,  84)  includes  a 
conveyor  (20)  and  said  means  (80,  82,  84)  for 
evenly  distributing  said  items  operates  closely 
with  said  conveyor  (20)  to  supply  the  items  to 

5  said  screening  bed  (14)  in  a  single  layer. 

6.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  claim  4  or  5,  in  which 
said  means  (80,  82,  84)  for  evenly  distributing 

io  said  items  includes  a  rotatable  roll  (82)  having 
radially  extending  fingers  (84). 

7.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  any  one  of  the  pre- 

15  ceding  claims,  in  which  at  least  some  of  said 
disks  (32,  50a-50g,  52a-52g,  54a-54g)  includes 
a  scalloped  periphery  having  gently  rounded 
peaks  (46)  and  gently  rounded  valleys  (48). 

20  8.  An  apparatus  for  separating  elongate,  thin,  nar- 
row  items,  as  defined  in  any  one  of  the  pre- 
ceding  claims,  in  which  at  least  some  of  said 
downstream  shafts  (30,  50,  52,  54)  rotate  faster 
than  at  least  some  of  said  upstream  shafts  (30, 

25  50,  52,  54). 

Patentanspruche 

1.  Vorrichtung  (10)  zum  Einteilen  von  langlichen, 
30  dunnen,  schmalen  Gegenstanden  wie  Holzspa- 

nen  nach  einer  aus  Lange,  Dicke  oder  Breite 
ausgewahlten  Dimension  in  eine  erste  und 
zweite  Fraktion,  wobei  die  Vorrichtung  folgen- 
des  aufweist: 

35  ein  Sortierbett  (14)  zum  Bewirken  der  Eintei- 
lung  in  die  erste  und  zweite  Fraktion; 
eine  EinlaBeinrichtung  (12,  20,  80,  82,  84)  zum 
Liefern  eines  Stromes  von  Gegenstanden  (18, 
102,  104,  106,  108,  110,  120,  122,  124),  die 

40  auf  dem  Sortierbett  (14)  einzuteilen  sind; 
eine  erste  Aufnahmeeinrichtung  (16)  zum  Auf- 
nehmen  der  ersten  Fraktion,  die  sich  uber  das 
Sortierbett  (1  4)  bewegt; 
eine  zweite  Aufnahmeeinrichtung  (22)  zum  Auf- 

45  nehmen  der  zweiten  Fraktion,  die  durch  das 
Sortierbett  (14)  hindurchgeht; 
wobei  das  Sortierbett  (1  4) 
eine  Vielzahl  an  nebeneinander  angeordneten, 
im  wesentlichen  parallelen  Wellen  (30,  50,  52, 

50  54); 
wobei  an  jeder  Welle  (30,  50,  52,  54)  eine 
Vielzahl  an  Scheiben  (32,  50a  -  50g,  52a,  52g, 
54a,  54g)  angeordnet  ist;  und 
Antriebsmittel  (34)  zum  Drehen  der  Wellen, 

55  wahrend  die  Gegenstande  auf  das  Sortierbett 
(14)  zugefuhrt  werden,  beinhaltet; 
dadurch  gekennzeichnet,  dal3  die  ausgewahlte 
Dimension  die  Lange  der  Gegenstande  ist; 

6 



11 EP  0  340  148  B1 12 

die  erste  Fraktion  Gegenstande  (108,  110,  120) 
beinhaltet,  die  langer  als  eine  bestimmte  Lan- 
ge  sind; 
die  zweite  Fraktion  Gegenstande  (102,  104, 
106,  122)  beinhaltet,  die  kurzer  als  eine  be- 
stimmte  Lange  sind; 
die  Scheiben  (32,  50a  -  50g,  52a  -  52g,  54a  - 
54g)  an  benachbarten  Wellen  (30,  50,  52,  54) 
so  angeordnet  sind,  daB  sie  Paare  von  minimal 
beabstandeten  Scheiben  bilden,  die  eine 
Scheibe  von  jeder  der  benachbarten  Wellen 
beinhalten; 
der  Abstand  zwischen  den  benachbarten 
Scheiben  (32,  50a  -  50g,  52a  -  52g,  54a  -  54g) 
an  einer  Welle  (30,  50,  52,  54)  ungefahr  gleich 
der  Halfte  der  bestimmten  Lange  ist; 
benachbarte  Paare  von  Scheiben  (32,  50a  - 
50g,  52a  -  52g,  54a  -  54g)  eine  Strecke  von- 
einander  entfernt  sind,  die  ungefahr  die  Halfte 
der  bestimmten  Lange  ist; 
die  Entfernung  zwischen  einer  Scheibe  (32, 
50a  -  50g,  52a  -  52g,  54a  -  54g)  an  einer  Welle 
(30,  50,  52,  54)  und  der  benachbarten  maximal 
beabstandeten  Scheibe  (32,  50a  -  50g,  52a  - 
52g,  54a  -  54g)  auf  der  benachbarten  Welle 
(30,  50,  52,  54)  groBer  als  der  Abstand  von 
Oberflache  zu  Oberflache  zwischen  zwei  be- 
nachbarten  Wellen  (30,  50,  52,  54)  ist;  und 
die  Durchmesser  der  Wellen  (30,  50,  52,  54) 
und  der  Abstand  von  Oberflache  zu  Oberfla- 
che  zwischen  benachbarten  Wellen  so  ausge- 
wahlt  sind,  daB  diejenigen  Gegenstande  (108, 
110,  120),  die  langer  als  die  bestimmte  Lange 
sind,  auf  den  Oberflachen  der  Wellen  (30,  50, 
52,  54)  von  einer  zur  anderen  entlangreiten, 
und  diejenigen  Gegenstande  (102,  104,  106, 
122),  die  kurzer  als  die  bestimmte  Lange  sind, 
zwischen  benachbarten  Wellen  hindurchfallen. 

2.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 
nen,  schmalen  Gegenstanden  nach  Anspruch 
1  ,  bei  welcher  mindestens  ein  Teil  des  Sortier- 
bettes  (14)  in  einem  abwarts  gerichteten  Win- 
kel  von  seinem  EinlaBende  (72)  zu  seinem 
AuslaBende  verlauft. 

3.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 
nen,  schmalen  Gegenstanden  nach  Anspruch 
1  ,  bei  welcher  mindestens  ein  Teil  des  Sortier- 
bettes  (14)  in  einem  aufwarts  gerichteten  Win- 
kel  von  seinem  EinlaBende  zu  seinem  Ausla- 
Bende  (70)  verlauft. 

4.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 
nen,  schmalen  Gegenstanden  nach  einem  der 
vorhergehenden  Anspruche,  bei  welcher  die 
EinlaBeinrichtung  (12,  20,  80,  82,  84)  eine  Ein- 
richtung  (80,  82,  84)  zum  gleichmaBigen  Ver- 

teilen  der  auf  das  Sortierbett  (14)  aufzubrin- 
genden  Gegenstande  beinhaltet. 

5.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 
5  nen,  schmalen  Gegenstanden  nach  Anspruch 

4,  bei  welcher  die  EinlaBeinrichtung  (12,  20, 
80,  82,  84)  eine  Fordervorrichtung  (20)  bein- 
haltet  und  die  Einrichtung  (80,  82,  84)  zum 
gleichmaBigen  Verteilen  der  Gegenstande  eng 

io  mit  der  Fordervorrichtung  (20)  zusammenar- 
beitet,  urn  die  Gegenstande  dem  Sortierbett 
(14)  in  einer  einzelnen  Lage  zuzufuhren. 

6.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 
15  nen,  schmalen  Gegenstanden  nach  Anspruch 

4  oder  5,  bei  welcher  die  Einrichtung  (80,  82, 
84)  zum  gleichmaBigen  Verteilen  der  Gegen- 
standen  eine  drehbare  Walze  (82)  beinhaltet, 
die  radial  sich  erstreckende  Finger  (84)  hat. 

20 
7.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 

nen,  schmalen  Gegenstanden  nach  einem  der 
vorhergehenden  Anspruche,  bei  welcher  min- 
destens  einige  der  Scheiben  (32,  50a  -  50g, 

25  52a  -  52g,  54a  -  54g)  einen  bogenformig  aus- 
geschnittenen  Rand  beinhalten,  der  weich  ge- 
rundete  Spitzen  (46)  und  weich  gerundete  Ta- 
ler  (48)  hat. 

30  8.  Vorrichtung  zum  Einteilen  von  langlichen,  dun- 
nen,  schmalen  Gegenstanden  nach  einem  der 
vorhergehenden  Anspruche,  bei  welcher  sich 
mindestens  einige  der  stromabwartigen  Wellen 
(30,  50,  52,  54)  schneller  als  mindestens  einige 

35  der  stromaufwartigen  Wellen  (30,  50,  52,  54) 
drehen. 

Revendicatlons 

40  1.  Appareil  (10)  pour  separer  des  matieres  allon- 
gees  minces  et  etroites,  telles  que  des  co- 
peaux  de  bois,  en  fonction  d'une  dimension 
selectionnee  parmi  leur  longueur,  leur  epais- 
seur  ou  leur  largeur,  en  premiere  et  seconde 

45  fractions,  cet  appareil  comprenant  un  lit  de 
criblage  (14)  pour  effectuer  la  separation  en 
les  premiere  et  seconde  fractions,  des  moyens 
d'entree  (12,20,80,82,84)  pour  produire  un  flux 
de  matieres  (18,102,104,106,108,110,120, 

50  122,124)  devant  etre  separees  sur  le  lit  de 
criblage  (14),  un  premier  moyen  de  reception 
(16)  pour  recevoir  la  premiere  fraction  qui  pas- 
se  par-dessus  le  lit  de  criblage  (14),  un  second 
moyen  de  reception  (22)  pour  recevoir  la  se- 

55  conde  fraction  qui  passe  a  travers  le  lit  de 
criblage  (14),  ce  lit  de  criblage  (14)  comportant 
une  pluralite  d'arbres  sensiblement  paralleles 
(30,50,52,54),  voisins  les  uns  des  autres,  cha- 
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cun  de  ces  arbres  (30,50,52,54)  portant  une 
pluralite  de  disques  (32,50a-50g,52a-52g,54a- 
54g),  et  des  moyens  d'entraTnement  (34)  pour 
entraTner  en  rotation  les  arbres  tandis  que  les 
matieres  sont  alimentees  sur  le  lit  de  criblage 
(34),  caracterise  en  ce  que  la  dimension  selec- 
tionnee  est  la  longueur  des  matieres,  la  pre- 
miere  fraction  comporte  des  matieres 
(108,110,120)  plus  longues  qu'une  longueur 
specifiee,  la  seconde  fraction  comporte  des 
matieres  (102,104,106,122)  plus  courte  qu'une 
longueur  specifiee,  les  disques  (32,50a- 
50g,52a-52g,54a-54g)  sur  des  arbres  voisins 
(30,50,52,54)  sont  disposes  de  maniere  a  for- 
mer  des  paires  de  disques  espaces  d'une  dis- 
tance  minimale,  comportant  un  disque  de  cha- 
cun  des  arbres  voisins,  I'espacement  entre  les 
disques  voisins  (32,50a-50g,52a-52g,54a-54g) 
sur  un  arbre  (30,50,52,54)  est  approximative- 
ment  egal  a  la  moitie  de  la  longueur  specifiee, 
les  paires  voisines  de  disques  (32,50a- 
50g,52a-52g,54a-54g)  sont  espacees  d'une 
distance  approximativement  egale  a  la  moitie 
de  la  longueur  specifiee,  la  distance  entre  un 
disque  (32,50a-50g,52a-52g,54a-54g)  sur  un 
arbre  (30,50,52,54)  et  le  disque  voisin  (32,50a- 
50g,52a-52g,54a-54g)  qui  se  trouve  sur  I'arbre 
voisin  (30,50,52,54)  et  qui  est  situe  a  la  plus 
grande  distance,  est  superieure  a  I'espace- 
ment  entre  surfaces  entre  les  arbres  voisins 
(30,50,52,54),  et  les  diametres  des  arbres 
(30,50,52,54)  et  I'espacement  entre  surfaces 
entre  les  arbres  voisins  sont  choisis  de  manie- 
re  a  amener  les  matieres  (108,110,120)  plus 
longues  que  la  longueur  specifiee  a  passer  le 
longues  des  surfaces  des  arbres  (30,50,52,54), 
d'un  arbre  a  I'autre,  tandis  que  ces  arbres 
tournent,  tout  en  amenant  les  matieres 
(102,104,106,122)  ayant  une  longueur  plus 
courte  que  la  longueur  specifiee  a  tomber  en- 
tre  les  arbres  voisins. 

des  revendications  precedentes  caracterise  en 
ce  que  les  moyens  d'entree  (12,20,80,82,84) 
comportent  des  moyens  (80,82,84)  pour  repar- 
tir  d'une  maniere  uniforme  les  matieres  devant 

5  etre  deposees  sur  le  lit  de  criblage  (14). 

5.  Appareil  pour  separer  des  matieres  allongees, 
minces  et  etroites  suivant  la  revendication  4 
caracterise  en  ce  que  les  moyens  d'entree 

io  (12,20,80,82,84)  comportent  un  transporteur  et 
les  moyens  (80,82,84)  pour  repartir  d'une  ma- 
niere  uniforme  les  matieres  operent  a  proximi- 
te  du  transporteur  (20)  pour  fournir  les  matie- 
res  au  lit  de  criblage  (14)  en  une  seule  couche. 

15 
6.  Appareil  pour  separer  des  matieres  allongees, 

minces  et  etroites  suivant  I'une  quelconque 
des  revendications  4  ou  5  caracterise  en  ce 
que  les  moyens  (80,82,84)  pour  repartir  d'une 

20  maniere  uniforme  les  matieres  comportent  un 
rouleau  rotatif  (82)  ayant  des  doigts  (84) 
s'etendant  radialement. 

7.  Appareil  pour  separer  des  matieres  allongees, 
25  minces  et  etroites  suivant  I'une  quelconque 

des  revendications  precedentes  caracterise  en 
ce  qu'au  moins  certains  des  disques  (32,50a- 
50g,52a-52g,54a-54g)  comportent  une  periphe- 
ric  dentelee  ayant  des  cretes  arrondis  regulie- 

30  rement  (46)  et  des  creux  arrondis  reguliere- 
ment  (48). 

8.  Appareil  pour  separer  des  matieres  allongees, 
minces  et  etroites  suivant  I'une  quelconque 

35  des  revendications  precedentes  caracterise  en 
ce  qu'au  moins  certains  des  arbres 
(30,50,52,54)  situes  en  aval  tournent  plus  vite 
qu'au  moins  certains  des  arbres  (30,50,52,54) 
situes  en  amont. 

40 

Appareil  pour  separer  des  matieres  allongees, 
minces  et  etroites  suivant  la  revendication  1 
caracterise  en  ce  qu'au  moins  une  portion  du  45 
lit  de  criblage  (14)  est  inclinee  vers  le  bas 
depuis  son  extremite  d'entree  (72)  jusqu'a  son 
extremite  de  sortie. 

Appareil  pour  separer  des  matieres  allongees,  50 
minces  et  etroites  suivant  la  revendication  1 
caracterise  en  ce  qu'au  moins  une  portion  du 
lit  de  criblage  (14)  est  inclinee  vers  le  haut 
depuis  son  extremite  d'entree  jusqu'a  son  ex- 
tremite  de  sortie  (70).  55 

Appareil  pour  separer  des  matieres  allongees, 
minces  et  etroites  suivant  I'une  quelconque 
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