
J  
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0  2 8 0   1 2 7  

A 2  
Publication  number; 

E U R O P E A N   PATENT  A P P L I C A T I O N  

©  int.  ci.4:  B03B  4 / 0 0  ©  Application  number:  88102053.1 

@  Date  of  filing:  12.02.88 

®  Priority:  27.02.87  IT  1242887 

©  Date  of  publication  of  application: 
31.08.88  Bulletin  88/35 

©  Designated  Contracting  States: 
AT  BE  CH  DE  ES  FR  GB  GR  LI  LU  NL  SE 

Applicant:  OFFICINE  MECCANICHE  FERRERO 
S.p.A. 
Via  Privata  Trento  n.  4 
1-17047  Vado  Ligure  (Sv)(JT) 

Inventor:  Ferrero,  Francesco 
Via  Privata  Trento  n.  4 
1-17047  Vado  Ligure(IT) 

Representative:  Ferrarotti,  Giovanni 
Studio  Consulenza  Tecnfca  Dr.  Ing.  Giovanni 
Ferrarotti  Via  Alia  Porta  Degii  Archi  1/7 
1-16121  Genova(IT) 

Pneumodensitometric  vibrating  separator  for  sorting  of  heterogeneous  bulk  products. 

@  This  invention  covers  a  separator  consisting  of  a 
vibrating  pneumodensitometric  table  ensuring  a 
homogeneous  fluidizing  action  by  the  sandwich 
shaped  perforated  table  (1),  the  upper  part  of  which 
is  consisting  of  a  finely  perforated  metal  plate  while 
the  lower  part  (3)  is  consisting  of  synthetic  fabric;  the 
table  (1)  has  a  uniform  motion  favoured  by  its  cen- 
tered  configuration  and  sturdy  fastening  to  the  side 
frames  (7),  the  unidirectional  vibrating  motion  being 
achieved  by  two  electrovibrators  (11),  interconnected 
by  a  rugged  tubular  cross  member  (12)  transmitting 
the  vibratory  motion  to  the  side  frames  (7)  of  the 
table  (1),  while  this  unidirectional  vibratory  motion 
forms  an  angle  (a)  with  the  longitudinal  table  plane; 

^^  this  angle  may  be  varied  according  to-  the  material  to 
^   be  sorted  and  directed  through  the  center  of  gravity 

(G)  of  the  vibrating  section  of  the  machine.  The 
^supporting  structure  (15)  on  which  the  table  (1)  is 
^.resting  also  supports  a  dust  filter  (21).  A  special 
—  device  (24)  located  between  the  table  (1)  and  the 
0Q  filter  (21)  provides  for  catching  of  any  air  entrained 
^j  matter.  (Fig.  5). 
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cloth  etc.)  all  having  the  aim  to  minimize  air  flow 
resistance  for  obvious  energy  saving  reasons.  At 
the  same  time,  the  pressure  has  to  be  reduced 
also  because  of  the  above  mentioned  mechanical 

5  fastening  defects  of  the  table.  The  rate  of  di- 
scharge  will  therefore  vary  according  to  the  density 
of  the  material,  since  the  air  tends  to  penetrate 
through  the  thinner  part  of  the  layer  and  this  may 
even  cause  the  material  upwards  to  be  hurled 

m  upwards  while  resulting  of  course  in  an  irregular 
and  uneven  fluidizing  process,  which  jeopardizes 
the  efficiency  of  the  equipment. 

This  patent  has  the  aim  to  eliminate  all  above 
listed  drawbacks  of  the  known  pneumoden- 

75  sitometric  separators  and  to  optimize  sorting  of 
heterogeneous  bulk  material.  According  to  this  Pat- 
ent,  the  fluidizing  bed  is  centered  and  is  resting  on 
intermediate  supports. 

It  is  kept  stretched  by  appropriate  devices  lo- 
20  cated  on  the  side  frames.  In  this  way,  the  table  is 

well  secured  and  the  vibratory  motion  over  its 
whole  surface  is  perfectly  uniform.  According  to  the 
patent,  the  vibratory  or  oscillating  motion  is  directly 
and  evenly  transmitted  to  the  sorting  plane  by 

25  means  of  stiffening  side  frames. 
According  to  the  Patent,  a  rather  high  vibration 

frequency  with  low  amplitude  has  been  chosen  so 
as  to  boost  separation  of  even  small  sized  high 
density  matter.  The  unidirectional  vibratory  motion 

30  is  indeed  involving  1000  to  3000  vibrations  per 
minute  with  a  0.5-4  mm  amplitude. 

Furthermore,  according  to  the  Patent,  unidirec- 
tional  vibration  is  achieved  by  two  vibrators  or 
rotary  propelling  devices  having  controlled  eccen- 

35  trie  masses  generating  centrifugal  forces  by  their 
identical  and  coplanar  opposed  rotation.  The  pro- 
pelling  assembly  is  rigidly  connected  to  the  side 
frames  by  means  of  sturdy  links  so  that  the  two 
equal  and  opposed  centrifugal  forces,  when  com- 

40  bined,  will  provide  the  unidirectional  reciprocating 
force  necessary  to  impress  the  required  motion. 
The  system  connecting  the  propelling  devices  to 
the  side  frames  permits  to  vary  the  angle  a  result- 
ing  from  the  direction  of  the  vibration  force  and  the 

45  longitudinal  plane  of  the  separator  and  this  system 
is  also  equipped  with  longitudinal  conveyance  fa- 
cilities,  so  that  the  unidirectional  vibratory  forces 
are  always  passing  through  the  center  of  gravity  of 
the  machine.  It  follows  that  the  movement  of  the 

50  pneumodensitometric  table  can  be  adjusted  based 
upon  the  quality  of  the  material  to  be  classified,  in 
order  to  ensure  its  operation  in  optimum  conditions. 

According  to  the  Patent,  the  drawback  regard- 
ing  the  non  uniform  fluidizing  action  of  the  air 

55  stream  is  obviated  by  using  a  special  sandwich 
panel  as  a  permeable  bed,  the  top  of  which  is 
consisting  of  a  closely  perforated  metal  sheet  (with 
closely-spaced  holes  having  a  diameter  ranging 

This  invention  covers  a  pneumodensitometric 
vibrating  separator  table  for  separation  of  heteroge- 
neous  bulk  products,  in  particular  compost,  i.e.  to 
separate  fertilizers  obtained  through  aerobic 
biotransformation  of  putrescible  organic  solid  do- 
mestic  wastefractions,  from  other  foreign  matter  not 
yet  kept  back  during  previous  sorting. 

Pneumodensitometric  vibrating  separators  are 
known  in  which  the  vibrating  or  oscillating  table, 
provided  with  a  permeable  bottom  or  bed  through 
which  air  flows  so  as  to  form  an  air  stream  fluidiz- 
ing  the  heterogeneous  matter  to  be  sorted  out 
which  is  located  above  this  air  stream.  Usually,  this 
vibrating  or  oscillating  motion  is  unidirectional  ac- 
cording  to  pulses  having  a  20°  -30°  inclination  with 
respect  to  the  longitudinal  sorting  plane,  this  in- 
clination  being  based  upon  the  material  to  be  treat- 
ed;  furthermore,  the  inclination  angle  of  the  separa- 
tor  table  has  the  same  direction  as  the  vibration  or 
oscillation  pulse  angle. 

The  heterogeneous  material  on  the  table  is 
thus  separated  by  gravity  due  to  the  upwards  pen- 
etrating  air  stream;  the  particulate  matter  having  a 
higher  specific  gravity  will  tend  to  move  downwards 
in  touch  with  the  table,  while  those  with  a  lower 
specific  gravity  will  tend  to  float.  This  means  that 
the  heavier  components  in  touch  with  the  table  are 
exposed  to  the  direct  vibration  or  oscillation  of  the 
table  and  will  move  towards  the  top  of  the  table 
where  they  are  discharged,  whereas  lighter  items 
will  move  downwards  to  be  discharged  there. 

These  known  pneumodensitometric  tables  for 
separation  of  heterogeneous  bulk  products,  operat- 
ing'  according  to  the  above  mentioned  principle, 
have  however  various  drawbacks  which  make  them 
little  selective  and  inefficient.  A  first  drawback  is 
caused  by  the  fact  that  existing  pneumoden- 
sitometric  tables  have  a  rather  uneven  vibrating  or 
oscillating  motion  because  of  their  poorly  secured, 
scantily  stretched,  flat  perforated  bottom.  As  a  re- 
sult,  the  perforated  plate  will  be  subject  to  deforma- 
tion,  particularly  during  use,  losing  its  stiffness  and 
uniform  movement,  negatively  affecting  the  sorting 
operation.  A  second  drawback  is  due  to  the  vibra- 
tion  and  oscillation  characteristics  as  currently 
used,  which  do  not  allow  for  adequate  separation  of 
very  dense,  tine  particle  layers  such  as  for  instance 
glass  splinters,  sand,  porcelane  or  earthenware 
chips,  small  pieces  of  rigid  plastic  material  etc. 

Another  disadvantage  lies  in  the  fact  that  it  is 
impossible  with  existing  pneomodensitometric  sep- 
arators  to  change  the  direction  of  vibration  or  os- 
cillation  so  that  the  operating  conditions  cannot  be 
adjusted  to  the  nature  of  the  material  to  be  treated. 

The  non  uniform  fluidizing  action  of  the  air 
stream  passing  through  the  perforated  bed  is  an- 
other  drawback.  Existing  tables  are  in  porous  ma- 
terial  (felt,  unwoven  fabric,  perforated  plate,  wire 
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between  0.5  and  0.6  mm),  while  the  bottom  is 
consisting  of  a  high  strength  but  low  permeability 
filter  fabric  (nylon,  polyester  or  polyamide,  etc.). 
This  sandwich  panel  will  require  a  high  air  gener- 
ator  pressure  (about  450-550  mm  w.c.)  to  obtain  an 
adequate  air  flow  for  fluidizing  of  the  material,  while 
the  down  flow  will  be  virtually  independent  from  the 
height  of  the  top  layer  of  the  material. 

Furthermore,  the  Patent  also  eliminates  the 
trouble  caused  by  the  fact  that  dust  raised  during 
fluidizing  of  the  material  and  now  collected  by  dust 
collectors  has  to  be  conveyed  to  cyclones  and 
separate  dust  catching  filters.  Indeed,  in  this  Pat- 
ent,  the  dust  collecting  system  is  an  integrating 
part  of  the  separator  and  is  consisting  of  a  filter 
mounted  on  the  pneumodensitomteric  table  so  as 
to  create  a  plenum  chamber  from  which  coarser 
dust  particles  will  fall  back  onto  the  table,  whereas 
the  finer  particles  are  held  back  by  the  filter,  there 
to  felt  up  or  agglomerate,  until  they  are  periodically 
returned  to  the  fluidizing  bed.  This  greatly  simpli- 
fies  dust  catching  equipment  since  a  separate  de- 
livery  system  with  all  related  handling  problems  is 
no  longer  necessary. 

According  to  the  Patent,  the  system  also  in- 
cludes  facilities  for  processing  of  special  materials 
containing  shreds  of  plastics  or  other  fibrous  fab- 
rics  which  tend  to  flutter  during  fluidizing. 

As  already  explained  before,  this  problem  is 
particularly  felt  when  separating  compost.  To  elimi- 
nate  this  trouble,  a  closed  loop  nylon  or  wire  gauze 
belt  or  strip  is  mounted  on  two  rolls  or  drums, 
between  the  table  and  the  dust  catcher.  This  rotat- 
ing  belt  will  catch  these  fluttering  particles  adhering 
to  its  lower  leg,  discharging  them  at  one  end  by 
gravity  and  with  the  aid  of  special  devices. 

In  subordinate,  the  pneumodynamometric  Ta- 
ble  may  perform  an  oscillating  movement,  i.e.  a 
low  frequency  reciprocating  movement  (150-450 
cycles/minute  and  high  amplitude  raging  between 
10  and  40  mm). 

The  invention  in  question  is  illustrated  in  its 
practical  and  exemplifying  implementation  in  the 
enclosed  drawings,  in  which: 

Fig.  1  shows  a  cross  section  of  the 
pneumodensitometric  table; 

Fig.  2  shows  a  side  view  of  the  pneumoden- 
sitometric  table  illustrated  in  Fig.  1  ; 

Fig.  3  shows  in  detail  how  the  porous  panel 
is  connected  to  one  side  frame; 

Fig.  4  shows  a  side  view  of  a  separator, 
complete  with  dust  catcher; 

Fig.  5  shows  a  side  view  of  the  separator 
illustrated  in  Fig.  4,  fitted  with  a  dust  catcher  for  air 
entrained  particles; 

Fig.  6  shows  a  side  view  of  the  discharging 
end  of  the  dust  collecting  belt. 

With  reference  to  these  Figures:  the  porous 

sandwich  panel  1  is  consisting  of  a  closely  perfo- 
rated  metal  top  sheet  2  and  in  a  bottom  filtering 
cloth  3  in  moisture  resisting  synthetic  fabric. 

This  porous  panel  1  is  placed  transversally,  in 
5  a  centered  position,  properly  shimmed  4,  resting 

on  the  frame  of  the  separator  so  as  to  ensure  a 
stable  configuration.  The  flanged  panel  edges  are 
braced  by  stirrups  5  and  turnbuckles  6  mounted  on 
the  side  frames  7.  This  ensures  a  stable  position  of 

10  the  perforated  panel  and  its  uniform  vibratory  mo- 
tion.  Furthermore,  this  sandwich  panel  has  high 
strength  and  low  permeability  with  respect  to  the 
fluidizing  air  flow. 

A  closed  chamber  8,  is  communicating  at  its 
75  lower  end  by  means  of  an  elastic  coupling  9,  with  a 

high  pressure  fan  10  pressing  the  air  through  the 
porous  panel. 

The  unidirectional  vibratory  motion  applied  to 
the  pneumodensitometric  table  by  two  electric  ro- 

20  tary  vibrators  1  1  having  eccentric  masses,  mounted 
at  the  opposite  ends  of  a  tubular  cross  member  12 
of  great  thickness,  so  that  the  two  axes  of  rotation 
are  parallel  and  coplanar  while  the  two  equal  and 
combined  counter-rotating  centrifugal  forces  are  re- 

25  suiting  in  an  unidirectional  reciprocating  force  nec- 
essary  for  the  vibratory  motion  of  the  separator. 
The  tubular  cross  member  12,  bearing  the  vibrators 
11,  is  supported  by  U  bolts  13  which  can  be 
moved  along  the  sections  14,  rigidly  connected  to 

30  the  side  frames  7. 
The  vibrators  1  1  can  rotate  on  the  axis  of  the 

cross  member  12  so  that  it  will  be  possible  to 
adjust  the  inclination  angle  a  of  the  vibratory  direc- 
tions  with  respect  to  the  longitudinal  plane  of  the 

35  table  1  and  the  vibrators  1  1  can  also  be  moved 
lengthwise  forwards  and  backwards  on  the  sections 
14,  so  that  the  unidirectional  vibrating  force  will 
pass  through  the  center  of  gravity  G  of  the  vibrat- 
ing  part  of  the  machine.  This  longitudinal  traverse 

40  of  the  cross  member  12  can  be  achieved,  for 
example,  by  providing  the  section  14  with  nu- 
merous  holes  in  which  the  threaded  ends  of  the  U 
bolts  13  can  befitted. 

The  pneumodensitometric  table  is  supported 
45  by  an  appropriate  mounting  or  frame  15  by  means 

of  flexible  devices  16  such  as  cables,  ropes,  chains 
etc.  secured  to  hooks  1  7  on  the  side  frames  7. 

These  flexible  supporting  means  16  are  adjust- 
able  to  ensure  uniform  distribution  of  the  weight 

so  and  position  control  of  the  table  at  its  optimum 
longitidunal  inclination  angle  a'  with  respect  to  the 
horizontal  plane. 

This  angle  a'  has  the  same  direction  as  the 
angle  a  of  the  vibration  forces  with  respect  to  the 

55  table  plane.  Hence,  the  unidirectional  vibratory 
force  has  an  a  +  a  inclination  with  respect  to  the 
horizontal  plane.  An  outlet  18  for  the  heavier  par- 
ticles  B  is  provided  in  the  upper  section  of  the 
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The  shreds,  entrained  by  the  air  flowing  to- 
wards  the  dust  filters,  will  settle  on  the  lower  leg  of 
the.  belt  24  and  are  discharged  outside  the  ma- 
chine.  Since  the  air  is  not  flowing  beyond  the  wall 

5  diaphragm  27,  the  discharged  matter  falls  into  a 
dust  hopper  D. 

Falling  is  facilitated  by  the  air  diffuser  28  de- 
taching  the  air  entrained  particles  from  the  belts, 
while  a  rotary  brush  29  will  further  clean  the  wire 

w  gauze  24. 
The  lower  outlet  threshold  30  can  be  moved 

backward  so  that  the  air  will  prevailingly  flow  in 
direction  of  the  arrow  x  with  respect  to  y,  to  pre- 
vent  the  dust  suction  fan  from  generating  excessive 

75  indraught  in  the  machine  which  might  detach  the 
air  entrained  particles  from  the  belt  or  prevent  them 
from  being  externally  discharged. 

By  this  solution,  the  agglomerated  dust  when 
falling  from  the  filter  21  ,  will  initially  drop  onto  the 

20  upper  belt  section  24,  to  be  conveyed  to  the  roll  25 
and  from  there  dropped  onto  the  pneumoden- 
sitometric  table  1,  to  be  subsequently  discharged 
together  with  the  lighter  particles. 

Based  upon  this  description,  the  separator  has 
25  therefore  excellent  operating  features  for  sorting 

and  classifying  of  heterogeneous  material  of  any 
nature  whatsoever;  it  has  a  built-in  dust  filter  with- 
out  separate  dust  recovery  and  also  permits  sepa- 
ration  of  air  entrained  matter  which  would  be  dif- 

30  ficult  to  recover  with  existing  separators. 

table  while  another  outlet  19  in  the  lower  table 
section  discharges  the  finer  and  lighter  particles  C. 
The  outlet  19  is  fitted  with  an  adjustable  diaphragm 
19'  determining  the  layer  thickness  of  the  material 
on  the  table.  A  feeder  trough  10  delivers  the  prod- 
uct  A  on  the  pneumodensitometric  table  1  for  se- 
lection. 

The  above  explanations  clearly  illustrate  the 
operation  cycle.  The  product  A  to  be  sorted  out  is 
fed  on  the  pneomodensitometric  table  1  where  it  is 
fluidized  by  the  air  passing  through  the  perforated 
plate.  This  will  cause  the  broad  or  flat  shaped  light 
weight  material  having  a  low  specific  gravity,  to  be 
air  entrained,  without  being  effected  by  the  vibra- 
tory  impulses  exerted  on  the  table,  while  material 
having  a  high  specific  gravity  will  tend  to  settle  on 
the  vibrating  surface  and  is  thus  moved  forward 
under  these  pulse  conditions. 

Therefore,  the  lighter  particles  will  flow  down- 
ward  (outlet  19)  whereas  the  heavier  products  will 
move  upwards  towards  the  sorting  table  (outlet  18). 

According  to  this  invention  a  dust  filter  cham- 
ber  21  is  located  above  the  mounting  15  and  is 
secured  to  the  side  frames  of  the  pneumoden- 

-sitometric  table  by  means  of  a  bellows  22.  This 
filter  chamber  21  is  housing  cloth  tube  filters  21'. 
Dust  is  sucked  through  these  cloth  tubes  by  means 
of  a  suction  fan  23. 

This  configuration  permits  to  combine  the 
vibrating  separator  and  dust  filter  in  one  single 
structure,  thus  offering  additional  functional  advan- 
tages,  since  a  spacious  plenum  chamber  is  avail- 
able  between  the  pneumodensitometric  table  and 
the  dust  filter,  which  is  very  useful  for  collection  of 
coarse  dust  particles.  Furthermore,  any  dust  set- 
tling  externally  on  the  cloth  tube  filter  21'  will  tend 
to  agglomerate  or  felt  and  can  be  periodically  di- 
scharged  once  more  .on  the  vibrating  table.  This 
will  make  a  separate  dust  selection  unnecessary, 
since  the  dust  is  mixed  with  the  lighter  products  C. 

If  the  material  to  be  sorted  is  not  only  contain- 
ing  hard  and  dense  items  (glass,  stones,  metals, 
pottery  fragments  etc.)  but  also  shreds  of  air  en- 
trained  plastic  material,  lint  and  the  like,  these 
would  hinder  efficient  sorting  and  would  rapidly 
clog  the  dust  filters  without  adequate  recovery.  To 
obviate  these  drawbacks,  this  patent  presents  a 
handy  facility  for  separation  and  recovery  of  such 
air  entrained  waste. 

This  equipment  is  illustrated  in  Fig.  n"  5  and 
n°  6  and  is  consisting  of  a  loop  shaped  wire  gauze 
or  nylon  belt  24  moving  on  two  rolls  or  drums  25, 
26,  one  of  which  26  is  motor-driven,  acting  as  a 
tension  roller  and  located  at  the  back  of  the  ma- 
chine.  This  horizontal  belt  is  intersecting  the  ple- 
num  chamber  above  the  pneumodensitometric  ta- 
ble  and  its  lower  leg  moves  towards  the  external 
roll  26. 

Claims 

35  1  .  Vibrating  pneumodensitometric  separator  for 
sorting  and  removal  of  heterogeneous  bulk  ma- 
terial,  consisting  of  a  vibrating  or  oscillating  den- 
sitometric  table  equipped  with  a  porous  bed  for  air 
fluidizing  of  the  product,  the  air  being  separated  by 

40  a  fan  (10)  while  the  table  (1)  is  moved  by  an 
unidirectionally  vibratory  action  at  an  angle  a  with 
respect  to  the  table,  the  latter's  longitudinal  inclina- 
tion  angle  a  having  the  same  direction  as  the  angle 
a,  ,  so  that  this  unidirectional  vibratory  action  has 

45  an  inclination  angle  a+  a  with  respect  to  the 
horizontal  plane  and  including  dust  catching  facili- 
ties  to  collect  the  dust  entrained  by  the  fluidizing 
air  stream,  characterized  by  the  following  com- 
bined  features: 

so  a)  the  porous  table  (1)  is  sandwich  shaped, 
the  upper  layer  (2)  being  in  closely  perforated 
metal  sheet  whereas  the  lower  layer  (3)  is  in  mois- 
ture  resisting  man-made  fabric;  the  table  is  trans- 
versally  centered  and  supported  by  proper  shims 

55  (4);  it  is  strongly  and  evenly  braced  along  its  side 
frames  (7)  by  tensioning  devices  (5,  6)  so  as  to 
ensure  great  stiffness  and  low  fluidizing  air  per- 
meability, 



0  280  127 

b)  the  vibratory  motion  is  generated  by  two 
rotary  electrovibrators  (11)  having  counter-rotating 
eccentric  masses  which  are  secured  at  the  op- 
posite  ends  of  a  sturdy  tubular  cross  member  (12) 
so  that  the  two  vibrators  are  compianar  and  parallel  5 
and  so  that  the  two  equal  and  opposed  combined 
centrifugal  actions  will  result  in  an  unidirectional 
reciprocating  force  having  an  inclination  angle  (a) 
with  respect  to  the  longitudinal  table  plane, 

c)  table  (1)  is  mounted  by  means  of  defor-  10 
mable  devices  (16)  on  a  frame  (15),  these  defor- 
mable  devices  being  lengthwise  adjustable  for  a 
uniform  positioning  of  the  table  and  to  permit  vari- 
ation  of  its  inclination  angle  (a'); 

d)  the  cross  member  (12)  bearing  at  its  ends  75 
the  electrovibrators  (11)  is  secured  to  the  side 
frames  (7)  of  the  table  (1)  by  means  of  suitable 
devices  (13,  14)  which  permit  adjustment  of  the 
vibration  force  angle  (a)  with  respect  to  the  longitu- 
dinal  table  plane  as  well  as  lengthwise  shifting  of  20 
this  cross  member  (12)  and  its  electrovibrators 
(12)  so  that  the  vibratory  force  will  pass  through  the 
center  of  gravity  (G)  of  the  vibrating  part  of  the 
machine; 

e)  a  dust  filter  (21)  complete  with  suction  fan  25 
(21)  and  filter  hoses  (21')  is  mounted  on  the  table 
frame  (15),  the  filter  (21)  being  connected  to  the 
side  frames  (7)  of  the  table  by  means  of  bellows 
(22)  delimiting  a  plenum  chamber  in  which  the 
coarse  dust  particles  will  fall  so  as  to  allow  agglom-  30 
eration  of  the  collected  dust  which,  after  felting,  will 
drop  onto  the  table  to  be  discharged  together  with 
the  light-weight  product  (C)  at  the  lower  table  end, 
thus  eliminating  the  need  for  separate  dust  recov- 
ery;  35 

f)  a  special  device  to  collect  air  entrained 
material  such  as  plastic  films,  paper,  sheets,  lint 
etc.  is  lodged  inside  the  plenum  chamber  between 
the  table  (1)  and  the  filter  (21);  this  device  is 
consisting  of  a  closed  loop  wire  gauze  belt  (24)  40 
wound  around  two  rolls  (25,  26),  the  external  roll 
(26)  being  motor-driven  and  having  a  mobile  lower 
leg  running  towards  the  external  roll  (26)  so  that 
the  air  entrained  matter  will  stick  to  the  lower  belt 
leg  because  of  the  lifting  force  of  the  air  flowing  45 
from  the  table  (1)  to  the  filter  (21)  then  to  be 
conveyed  outside  the  machine  and  discharged  by 
means  of  an  air  jet  (28)  and  a  rotary  cleaning  brush 
(29). 

2.  Separator  as  described  in  claim  1,  char-  50 
acterized  by  the  fact  that  the  tensioning  devices  of 
the  porous  table  (1  )  are  stirrups  (5)  and  turnbuckles 
(6)  fitted  on  the  side  frames  (7)  and  hooked  to  the 
flanged  edges  of  the  table  (1). 

3.  Separator  as  described  in  claim  1,  char-  55 
acterized  by  the  fact  that  the  devices  securing  the 
tubular  cross  member  (12)  bearing  the  electrovibra- 
tors  (11)  to  the  side  frames  (7)  of  the  table  (1)  are 

U  bolts  (13)  lengthwise  movable  on  section  shapes 
(14)  which,  in  turn,  are  secured  to  the  side  frames 
(7)  so  as  to  permit  variation  of  the  inclination  angle 
(a)  of  the  unidirectional  vibratory  force  with  respect 
to  the  longitudinal  table  plane,  while  this  lengthwise 
movement  will  ensure  that  this  unidirectional  vibra- 
tory  force  is  always  passing  through  the  center  of 
gravity  (G)  of  the  vibrating  machine  section. 

4.  Separator  as  described  in  claim  1,  char- 
acterized  by  the  fact  that  the  movement  generated 
by  the  electrovibrators  (11)  having  eccentric 
masses,  is  a  high  frequency  unidirectional  vibratory 
motion  of  small  amplitude  ranging  between  0.4  and 
0.5  mm. 

5.  Separator  as  described  in  claim  1,  char- 
acterized  by  the  fact  that  the  electrofan  (10)  gen- 
erating  the  fluidizing  air  has  a  very  high  head  of 
about  450-500  mm  water  column. 

6.  Separator  as  described  in  claim  1,  char- 
acterized  by  the  fact  that  the  lower  outlet  thresh- 
old  (30)  is  positioned  backward  and  can  be  ad- 
justed  so  that  the  air  flowing  through  the  belt  will 
prevail  on  the  air  stream  following  the  belt,  so  as  to 
prevent  indraught  air  from  hindering  conveyance  of 
the  air  entrained  matter  sticking  to  the  lower  belt 
leg  (24). 

7.  Separator  as  described  in  claim  1,  char- 
acterized  by  the  fact  that  the  separator  can  be 
driven  by  a  reciprocating  traverse  oscillation  at  low 
frequency  ranging  between  150  and  450  cycles  per 
minute  and  a  10-40  mm  high  amplitude  range. 
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