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Apparatus  for  sampling  heterogeneous  material. 

©  An  apparatus  for  sampiing  a  flow  of  heteroge- 
neous  material  (e.g.  shredded  integrated  circuits  and 
eletronic  components)  falling  under  gravity  com- 
prises  a  rotating  table  (10)  adapted  for  rotation  about 
a  support  column  (12),  a  plurality  of  removable  sam- 
pling  passageways  (32,  34)  of  identical  aperture  size 
mounted  side  by  side  around  the  periphery  of  the 
rotating  table  (10)  and  adapted  to  cut  the  flow  of 
material  and  a  motor  (14)  for  driving  the  rotating 
table  (10)  at  constant  velocity.  The  sampling  pas- 

r-sageways  (32,  34)  include  deflection  type  passage- 
-ways   (32)  for  sample  collection  and  straight  type 

I—  passageways  (34)  for  flow  through,  the  number  of 
©  deflection  type  passageways  with  respect  to  straight 
CO  type  passageways  being  proportional  to  the  desired 
^percentage  of  sample  to  be  retained. 
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APPARATUS  FOR  SAMPLING  HETEROGENEOUS  MATERIAL 

the  flow  either  to  the  inside  or  the  outside  with 
respect  to  the  center  of  the  rotating  table  and  when 
both  types  of  deflector  are  used  together  duplicate 
samples  can  be  taken  simultaneously. 

5  The  above  disclosed  double  sampling  tech- 
nique  also  allows  one  sample  to  be  obtained  for 
analysis  while  the  other  may  be  kept  as  a  refer- 
ence  sample  without  any  additional  manipulating 
step  and  without  any  risk  of  segregation. 

io  The  interchangeable  passageways  also  offer  a 
wide  selection  of  sampling  percentages  ranging,  for 
example,  from  2.5%  using  one  deflection  type  pas- 
sageway  out  of  40  sampling  passageways  to  50% 
using  twenty  deflection  type  passageways  out  of 

rs  40  sampling  passageways. 
The  invention  will  now  be  disclosed,  by  way  of 

example,  with  reference  to  a  preferred  embodiment 
illustrated  in  the  accompanying  drawings  in  which: 

Figure  1  is  a  plan  view  of  a  sampler  in 
20  accordance  with  the  present  invention; 

Figure  2  is  a  section  view  taken  along  line  A- 
A  of  Figure  1  ;  and 

Figures  3  and  4  are  enlarged  views  of  a 
typical  sampling  passageway. 

25 
Referring  to  Figures  1  and  2  there  is  shown  a 

sampler  comprising  a  rotating  table  10  mounted  for 
rotation  through  suitable  bearings  (not  shown) 
about  a  support  column  12.  The  table  is  driven  at  a 

30  constant  velocity  by  a  variable  speed  D.C.  motor 
14  through  a  pinion  16  connected  to  the  shaft  of 
the  motor  and  engaging  a  gear  18  secured  to  the 
table. 

A  plurality  of  removable  sampling  passageways 
35  of  identical  aperture  size  are  mounted  side  by  side 

around  the  periphery  of  the  rotating  table  10.  The 
aperture  cross-sectional  area  of  the  sampling  pas- 
sageways  is  at  least  three  times  the  cross-sectional 
area  of  the  largest  particles  of  material  being  sam- 

40  pled.  As  shown  in  Figures  3  and  4,  a  plurality  of 
mounting  plates  20,  one  for  each  passageway,  are 
secured  to  the  edge  of  the  rotating  table  by  means 
of  studs  22.  Each  passageway  is  provided  with  a 
pair  of  upper  hooks  24  which  engage  the  top  of  the 

45  mounting  plate,  and  with  a  rivet  26  which  is  en- 
gaged  in  a  slot  28  in  the  bottom  of  the  mounting 
plate.  The  passageways  may  be  removed  by  pull- 
ing  on  a  handle  30  provided  on  the  upper  part 
thereof. 

so  The  sampling  passageways  may  be  of  the  de- 
flection  type  as  shown  at  32  or  of  the  straight  type 
as  shown  at  34.  The  number  of  deflection  type 
passageways  with  respect  to  the  straight  type  pas- 
sageways  depends  on  the  percentage  of  sample 
retained  with  respect  to  the  total  flow.  Both  inside 

This  invention  relates  to  an  apparatus  for  sam- 
pling  heterogeneous  material,  and  more  particu- 
larly,  recycled  material  such  as  shredded  integrat- 
ed  circuits  and  electronic  components. 

The  basic  purpose  of  sampling  is  to  collect,  for 
further  physical  testing  or  laboratory  analysis,  a 
manageable  mass  of  material  which  is  representa- 
tive  of  the  total  mass  of  material  from  which  it  was 
coilected.This  manageable  mass  of  material  is 
called  a  "sample".  A  totally  homogeneous  material 
requires  the  collection  of  only  a  single  sample  in 
order  to  determine  its  characteristics  accurately, 
but  an  heterogeneous  material,  such  as  shredded 
integrated  circuits  and  electronic  components,  re- 
quires  the  collection  of  many  small  samples,  or 
increments,  which,  when  combined,  will  represent 
the  total  mass,  or  lot,  with  an  acceptable  degree  of 
accuracy.  These  increments  should,  therefore,  be 
collected  from  all  parts  of  the  lot.  The  most  com- 
monly  used  apparatus  for  sampling  heterogeneous 
material  are  the  diverter  type  cutters.  With  these 
samplers,  the  material  being  sampled  falls  by  grav- 
ity  from  the  end  of  an  overhead  conveyor  into  a 
diverter  which  is  moved  back  and  forth  across  the 
flow  of  material.  In  using  this  type  of  equipment, 
some  of  the  particles  being  sampled  invariably  fall 
on  the  edges  of  the  diverter  and  are  lost,  resulting 
in  a  sample  which  is  not  a  true  representation  of 
the  total  mass  of  the  original  lot. 

It  is,  therefore,  an  aim  of  the  present  invention 
to  provide  a  sampler  wherein  all  the  particles  have 
the  same  chance  of  being  included  in  the  sample. 

The  apparatus,  in  accordance  with  the  present 
invention,  comprises  a  rotating  table  adapted  for 
rotation  about  a  support  column,  a  plurality  of  re- 
movable  sampling  passageways  of  identical  ap- 
erture  size  mounted  side  by  side  around  the  pe- 
riphery  of  the  rotating  table  for  receiving  the  flow  of 
material  failing  under  gravity,  and  means  for  driving 
the  rotating  table  at  constant  velocity.  Some  of  the 
sampling  passageways  are  deflection  type  pas- 
sageways  for  sample  collection  and  the  remaining 
straight  type  passageways  for  flow  through,  the 
number  of  deflection  type  passageways  with  re- 
spect  to  straight  type  passageways  being  set  ac- 
cording  to  the  desired  percentage  of  sample  re- 
tained  with  respect  to  the  total  flow. 

Since  all  the  passageways  have  identical  ap- 
erture  size  and  are  side  by  side  around  the  periph- 
ery  of  a  rotating  table  moving  at  a  constant  ve- 
locity,  each  of  the  particles  of  the  flow  has  an  equal 
chance  of  passing  through  a  deflection  or  a  straight 
type  passageway. 

Preferred  features  will  now  be  described. 
The  deflection  type  passageways  can  direct 



EP  0  332  305  A1 

2.  An  apparatus  as  defined  in  claim  1,  wherein 
the  aperture  cross-sectional  area  of  the  sampling 
passageways  is  at  least  three  times  the  cross- 
sectional  area  of  the  largest  particles  of  material 
being  sampled. 

3.  An  apparatus  as  defined  in  claim  1  or  2, 
wherein  said  sampling  passageways  include  an 
equal  number  of  outside  and  inside  deflection  type 
passageways  with  respect  to  the  center  of  the 
rotating  table  so  as  to  allow  simultaneous  collection 
of  duplicate  samples. 

4.  An  apparatus  as  defined  in  claim  1,  2  or  3, 
wherein  said  driving  means  is  a  variable  speed 
D.C.  motor  allowing  control  of  the  velocity  as  a 
function  of  the  flowrate  and  type  of  material  to  be 
sampled. 

5.  An  apparatus  as  defined  in  claim  3,  wherein 
one  of  the  duplicate  samples  is  used  for  analysis 
and  the  other  as  a  reference. 

and  outside  deflection  passageways  can  be  used 
at  the  same  time  to  allow  the  simultaneous  collec- 
tion  of  two  samples  which  may  be  used,  one  for 
analysis,  the  other  as  a  reference. 

The  material  being  sampled  goes  up  a  con-  5 
veyor  belt  36  and  falls  under  gravity  into  an  inlet 
chute  38  which  directs  the  material  into  the  sam- 
pling  passageways.  Since  the  sampling  passage- 
ways  are  in  close  spaced  relationship  around  the 
rotating  table,  ail  the  particles  being  sampled  have  w 
the  same  chance  of  falling  into  one  or  the  other 
passageways  and  none  are  lost  even  if  they  fall  on 
the  edges  of  the  passageways. 

The  material  passes  through  the  respective 
sampling  passageways  and  falls  through  a  dis-  75 
charge  chute  40  which  is  provided  with  three  sec- 
tions,  one  for  a  sample  #1  which  may  be  called  a 
reference  sample,  one  for  a  sample  #2  which  may 
be  called  an  analysis  sample,  and  a  third  one  for 
flow  through.  The  inlet  and  discharge  chutes  are  20 
supported  on  adequate  supporting  legs  42. 

The  material  passing  through  the  respective 
sections  of  the  discharge  chute  fall  into  separate 
receptacles  for  further  handling. 

The  use  of  a  variable  speed  D.C.  motor  allows  25 
accurate  control  of  the  velocity  of  the  rotating  table. 
For  a  very  heterogeneous  material,  it  is  possible  to 
increase  the  velocity  of  the  table  so  as  to  increase 
the  cutting  rate  of  the  flow  of  material  to  optimize 
the  quality  of  the  samples  being  taken.  The  opti-  30 
mum  velocity  for  a  particular  type  of  material  may 
be  determined  by  experimentation. 

Although  the  invention  has  been  disclosed  with 
reference  to  a  preferred  embodiment,  it  is  to  be 
understood  that  it  is  for  illustration  only  and  that  35 
other  alternatives  are  envisaged. 

75 

Claims 

1.  An  apparatus  for  sampling  a  flow  of  het- 
erogeneous  material  falling  under  gravity  compris- 
ing: 

a)  a  rotating  table  adapted  for  rotation  about 
a  support  column; 

b)  a  plurality  of  removable  sampling  pas- 
sageways  of  identical  aperture  size  mounted  side 
by  side  around  the  periphery  of  said  rotating  table 
and  adapted  to  cut  the  flow  of  material,  said  sam- 
pling  passageways  including  deflection  type  pas- 
sageways  for  sample  collection  and  straight  type 
passageways  for  flow  through,  the  number  of  de- 
flection  type  passageways  with  respect  to  straight 
type  passageways  being  proportional  to  the  de- 
sired  percentage  of  sample  to  be  retained;  and 

c)  means  for  driving  said  rotating  table  at 
constant  speed. 

40 
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