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0   Method  and  apparatus  for  blending  plastic  molding  materials. 

O  

0   A  method  for  blending  plastic  molding  materials 
characterized  by  calculating  the  required  quantity  of 
either  the  main  material  or  the  subsidiary  material  on 
the  basis  of  the  measured  value  and/or  scale  factor 
of  either  the  main  material  or  the  subsidiary  material, 
inputting  at  least  one  point  of  the  stroke  of  the 
scraper  of  the  main  material  or  subsidiary  material 
corresponding  to  such  required  quantity  as  measure- 
ment  data,  and  automatically  setting  the  blending 
quantities  of  the  main  material  and  subsidiary  ma- 
terial.  An  apparatus  for  executing  this  method  com- 
prises  a  rotating  disk  (20)  possessing  plural  metering 
chambers  (21  ,  22)  in  two  liens  (L1  ,  L2)  or  more,  one 
or  more  material  discharge  ports  (11),  a  chute  (17), 
scrapers  (5,  5')  for  adjusting  the  filling  levels  of  the 
metering  chambers  (21,  22)  with  materials,  and  a 
microcomputer  (100)  for  inputting  at  least  one  point 
of  the  stroke  of  the  scrapers  (5,  5')  as  the  measure- 
ment  data,  and  automatically  setting  the  mixing 
amount  of  the  other  material  corresponding  to  one 
material. 
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1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  method  and 
apparatus  for  blending  plastic  molding  materials  by 
setting  blending  ratios  of  main  materials  such  as 
virgin  materials  (natural  pellets)  for  plastic  molding 
to  subsidiary  materials  such  as  coloring  agents  like 
a  master  batch. 

2.  Prior  Art 

Conventionally,  as  an  apparatus  for  blending 
plastic  molding  materials  by  setting  blending  ratios 
of  virgin  materials  as  main  materials  to  coloring 
agents  as  subsidiary  materials,  a  rotating  disc  type 
metering  feeder  is  known,  which  is  adapted  to 
perform  the  blending  by  vertically  moving  a  scrap- 
er  to  a  volumetric  metering  chamber  formed  on 
rotating  disc. 

However,  as  the  conventional  scraper  adjusting 
the  metering  chamber  on  a  rotating  disc  of  volu- 
metric  metering  type  is  manually  operated,  there  is 
such  a  problem  that  feeding  amount  of  a  virgin 
material  to  a  master  batch  must  be  set  manually 
each  time  when  a  virgin  material  or  a  master  batch 
(coloring  material)  is  changed,  even  if  the  material 
has  been  used  before,  which  takes  time  and  re- 
duces  the  operating  efficiency. 

It  is  a  problem  of  said  conventional  method 
that  the  operating  efficiency  decreases,  as  a  color 
or  material  change  cannot  be  done  in  a  short  time, 
although  a  color  change  or  the  like  must  be  per- 
formed  without  interrupting  material  feeding  specifi- 
cally  in  extrusion  molding. 

Hence,  it  is  an  object  of  the  invention  to  pro- 
vide  an  improved  method  and  apparatus,  in  the 
light  of  the  problems  of  above  conventional  meth- 
od,  whereby  a  feeding  amount  of  main  material  to 
a  subsidiary  material  is  automatically  set  based  on 
a  measured  value  and  scale  factor  of  subsidiary 
material  such  as  a  master  batch  and  measured 
data  of  a  main  material  such  as  a  virgin  material. 

In  this  specification,  for  distinguishing  a  main 
material  from  a  subsidiary  material,  a  plastic  resin 
material  is  generally  defined  as  a  main  material, 
and  a  coloring  agent,  plasticizer,  flame  retardant  or 
the  like  which  is  added  to  a  raw  material  is  defined 
as  a  subsidiary  material.  As  an  optimal  standard  for 
the  distinction,  however,  a  material  with  a  higher 
blending  ratio  should  be  reasonably  defined  as  a 
main  material,  and  a  material  with  a  lower  blending 
ratio  as  a  subsidiary  material.  Plural  supplemental 
materials  (additives)  may  be  classified  into  a  main 
material  and  a  subsidiary  material  by  such  distin- 
guishing  method. 

SUMMARY  OF  THE  INVENTION 

The  invention  enables  a  continuous  molding 
without  loss  even  in  extrusion  molding,  and  an 

5  automatic  adjustment  of  amount  desired  to  be 
blended  by  a  scraper  without  need  of  manpower, 
thereby  increasing  precision  of  blending  main  and 
subsidiary  materials.  Thus,  the  invention  allows  to 
obtain  a  higher  quality  product,  and  contributes  to 

io  reduction  of  cost  for  subsidiary  materials,  as  it 
avoids  waste  of  subsidiary  materials  which  are  low 
in  blending  ratio  and  expensive. 

The  other  objects,  characteristics  and  advan- 
tages  will  be  clearly  understood  from  the  following 

75  description. 
In  order  to  achieve  the  above  object,  the  inven- 

tion  presents  a  method  for  blending  plastic  molding 
materials  by  setting  a  blending  ratio  of  main  ma- 
terial  to  subsidiary  material,  wherein  a  blending 

20  amount  of  subsidiary  or  main  material  to  main  or 
subsidiary  material  is  automatically  set  by  calculat- 
ing  the  amount  required  of  either  the  main  and 
subsidiary  materials  to  the  other  based  on  a  mea- 
sured  value  and/or  scale  factor  of  either  the  subsid- 

25  iary  or  main  material,  and  inputting  at  least  one 
point  of  stroke  amounts  of  a  scraper  for  the  main  or 
subsidiary  material  corresponding  to  the  amount 
required  as  a  measured  data  of  the  main  or  subsid- 
iary  material.  To  adjust  the  stroke  amount  of  scrap- 

30  er,  two  points,  that  is,  the  minimum  and  maximum 
values,  or  three  or  more  points  may  be  inputted,  or 
inputs  may  be  dependent  on  the  bulk  density  of  a 
material. 

A  type  of  virgin  material,  type  and  scale  factor 
35  of  coloring  agent,  scraper  position  for  the  virgin 

material  are  prestored  in  memory  with  relation  to  a 
tradename  or  code  number  of  product  so  that 
blending  amount  of  the  virgin  material  to  the  color- 
ing  agent  is  automatically  set  by  selecting  the 

40  tradename  or  code  number  of  product. 
It  is  preferred  that  a  color  change  is  achieved 

by  a  color  change  signal  and  a  selection  of  product 
tradename.  Preferably,  a  material  currently  used  is 
automatically  switched  to  a  different  material  by  a 

45  material  change  signal. 
In  order  to  realize  the  above  method,  the  inven- 

tion  presents  an  apparatus  comprising  a  base  hav- 
ing  material  discharge  ports  and  a  space  for  con- 
taining  a  rotating  disc;  the  rotating  disc  rotatably 

50  contained  in  said  space  and  having  two  or  more 
lines  of  plural  metering  chambers  in  a  concentric 
circle;  one  or  plural  material  discharge  port  for 
measuring,  blending  and  discharging  materials  fed 
to  the  lines  of  the  metering  chambers  by  rotatively 

55  displacing  the  materials;  a  chute  for  concentrating 
the  material  discharge  ports  in  one  place;  scrapers 
for  adjusting  a  feeding  amount  of  main  or  subsid- 
iary  material  metered  in  said  metering  chambers; 
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and  a  microcomputer  for  automatically  setting  a 
blending  amount  of  main  or  subsidiary  material  to 
subsidiary  or  main  material  by  calculating  an 
amount  required  of  either  main  and  subsidiary  ma- 
terials  to  the  other  based  on  the  measured  value 
and/or  scale  factor  of  either  the  subsidiary  or  main 
material,  and  inputting  at  least  one  point  of  stroke 
amounts  of  a  scraper  for  the  main  or  subsidiary 
material  corresponding  to  the  amount  required  as  a 
measured  data  of  the  main  or  subsidiary  material. 

The  metering  value  and/or  scale  factor  of  either 
the  subsidiary  or  main  material,  blending  rate  of 
the  other  material,  stroke  amount  of  the  scrapers, 
type  of  the  main  or  subsidiary  material  with  relation 
to  tradename  or  code  number  of  a  product,  type 
and  scale  factor  of  the  coloring  agent  and  other 
necessary  data  are  inputted  in  the  microcomputer. 

The  chute  is  preferably  detachable  from  the 
material  discharge  port  in  the  base. 

The  metering  chambers  of  the  lines  on  the 
rotating  disc  and  the  material  discharge  ports  in  the 
base  are  incommunication  with  air  injection  pipes 
by  way  of  ducts  connected  to  an  air  supply  source, 
so  that  compressed  air  from  the  air  supply  source 
is  injected  to  the  metering  chambers  and  the  ma- 
terial  discharge  ports.  After  metering  is  completed, 
the  compressed  air  is  blown  to  the  metering  cham- 
bers,  material  discharge  ports  and  chute  to  prevent 
materials  and  dusts  from  adhering  thereto. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  sectional  view  of  a  volumetric  meter- 
ing  and  blending  apparatus  and  chute  used  for  a 
method  of  the  invention. 

Fig.  2  is  a  top  plan  view  of  Fig.  1  with  the 
cover  removed,  showing  the  metering  start  posi- 
tion. 

Fig.  3  is  a  plan  view  showing  a  rotating  disc 
rotated  to  the  metering  completed  position  from  the 
state  shown  in  Fig.  2. 

Fig.  4  is  a  sectional  view  about  a  scraper. 
Fig.  5  is  an  exploded  perspective  view  sche- 

matically  showing  the  metering  and  blending  ap- 
paratus. 

Fig.  6  is  a  block  diagram  of  a  control  system. 
Fig.  7  is  a  schematic  front  view  comprehen- 

sively  showing  an  embodiment  of  the  invention. 
Fig.  8  is  an  operational  chart  for  extrusion 

molding. 
Fig.  9  is  an  operational  chart  for  injection  mold- 

ing. 
Fig.  10  is  a  schematic  front  view  comprehen- 

sively  showing  another  embodiment  of  the  inven- 
tion. 

Fig.  11  is  an  operational  chart  for  extrusion 
molding. 

Fig.  12  is  a  plan  view  showing  an  inner  rotating 
disc. 

Fig.  13  is  a  developed  sectional  side  view 
showing  a  portion  of  inner  rotating  disc. 

5  Fig.  14  is  a  disassembled  perspective  view  of  a 
detachment  mechanism. 

Fig.  15  is  a  plan  view  showing  positioning 
means  for  a  slide  ring  and  slide  ring  case. 

w  DETAILED  DESCRIPTION  OF  THE  INVENTION 

An  embodiment  according  to  the  invention  is 
described  below  by  reference  to  Figs.  1  to  9  and 
12  to  15. 

75  A  volumetric  metering  and  blending  apparatus 
indicated  by  reference  numeral  1  comprises  a  base 
10  having  a  material  discharge  port  11  and  a  space 
12  for  containing  a  rotating  disc;  the  rotating  disc 
20  rotatably  contained  in  the  space  12  and  having 

20  two  lines  L1  and  L2  of  plural  metering  chambers  21 
and  22  in  a  concentric  circle;  one  or  plural  material 
discharge  ports  11  for  measuring,  blending  and 
discharging  materials  fed  to  the  lines  L1  and  L2  of 
the  metering  chambers  21  and  22  by  rotatively 

25  displacing  the  materials;  a  chute  17  for  concentrat- 
ing  the  material  discharge  ports  11  in  one  place; 
scrapers  5  and  5'  for  adjusting  a  feeding  amount  of 
main  or  subsidiary  material  metered  in  the  meter- 
ing  chambers  21  and  22;  and  a  cover  30  for 

30  covering  the  rotating  disc  20  and  having  material 
supply  sources  2  and  3,  which  contain  such  materi- 
als  as  powdered  raw  plastic  materials  or  coloring 
agents,  by  way  of  flange  joints. 

The  rotating  disc  20  has  two  or  more  (two  in 
35  the  embodiment)  lines  L1,  L2  of  plural  metering 

chambers  21  •••  21,  22  •••  22  comprising 
through-holes  circumferentially  formed  with  equal 
spacing  therebetween  on  concentric  different  cir- 
cles  from  the  center  toward  the  outer  circumfer- 

40  ence  thereof,  and  the  metering  chambers  21  and 
22  are  rendered  to  be  equal  or  unequal  in  unit 
volume. 

The  shape,  diameter,  depth,  volume,  number, 
location  and  the  like  of  the  unit  metering  chamber 

45  21,  22  in  the  lines  L1,  L2  •••  are  optional.  Al- 
ternately,  a  circular  groove  (not  shown)  may  be 
employed  instead  of  the  metering  chambers  21 
•  •  •  21  ,  22  •  •  •  22.  Although  the  rotating  disc  is 
divided  into  an  outer  rotating  disc  20  and  an  inner 

50  rotating  disc  20a  separatedly,  it  may  be  formed 
integrally.  The  inner  rotating  disc  20a  has  a  circular 
concave  groove  24  formed  thereon  to  avoid  galling. 

At  optional  locations  above  the  metering  cham- 
bers  21,  22  of  the  lines  L1,  L2  there  are 

55  provided  the  above-mentioned  material  supply 
sources  2  and  3.  In  other  words,  as  shown  in  Fig. 
2,  when  the  rotatable  disk  20  rotates  counterclock- 
wise  as  depicted  by  an  arrow,  a  supply  port  20a  of 

3 
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first  material  supply  source  2  for  feeding  such 
material  A  as  natural  pellets  (a  main  material)  is 
provided  at  a  selected  position  along  the  first  line 
L1,  and  a  scraper  5  is  placed  on  the  rotating  disc 
20  at  the  downstream  side  of  first  material  supply 
source  2  so  that  it  freely  moves  in  the  vertical 
direction  to  provide  a  desired  measured  value. 

A  supply  port  3a  of  second  material  supply 
source  3  for  feeding  such  material  B  as  a  coloring 
agent  like  master  batch  (a  subsidiary  material)  is 
provided  in  a  selected  position  along  the  second 
line  L2  at  the  downstream  side  of  first  material 
supply  source  2.  A  scraper  5'  may  be  placed  on 
the  rotating  disc  20  at  the  downstream  side  of 
second  material  supply  source  3. 

The  number  of  material  supply  sources  is  not 
limited  to  two  as  above,  but  may  be  three  or  more 
optionally. 

In  this  way,  different  materials  are  fed  to  the 
lines  L1  ,  L2  •  •  •  of  the  rotating  disc  20  (20a)  and 
metered  in  the  respective  metering  chambers  21, 
22  •  •  •  . 

A  small  cylinder  23  is  suspended  centrally  in 
the  lower  part  of  rotating  disc  20  (20a),  and  a  pivot 
is  inserted  through  the  small  cylinder  23 
thereabove  and  connected  therewith  by  a  nut  9  or 
the  like  in  the  upper  part,  while  the  lower  part  of 
the  pivot  is  supported  by  a  bearing  8  which  is 
further  connected  to  a  driving  source  6  by  way  of  a 
gear  system  26. 

Either  connecting  methods  between  the  base 
10  and  the  rotating  disc  20,  and  between  the 
rotating  disc  20  and  the  pivot  7  are  optional  and 
not  limited  to  be  as  structured  in  the  embodiment. 

The  base  10  has  a  outer  circumferential  wall  14 
in  the  upper  direction  formed  thereon,  and  a  cir- 
cular  step  15  is  formed  in  the  outer  circumference 
of  the  outer  wall  14  on  the  upper  end  to  engage 
with  a  cover  30  such  that  it  is  trapped  therein. 
Below  the  planar  part  of  base  10  is  formed  one  or 
plural  material  discharge  port  11,  whereby  materi- 
als  fed  to  the  metering  chambers  21  ,  22  •  •  •  of  the 
lines  L1  ,  L2  •  •  •  are  blended  and  discharged  by 
rotational  displacements,  and  a  chute  17  concen- 
trating  the  material  discharge  port  11  in  one  place 
is  connected  therewith  in  the  lower  part. 

The  scraper  5  is  engaged  with  a  driving  shaft 
50  forming,  for  example,  a  trapezoidal  screw 
thread,  as  shown  in  Fig.  4,  and  coupled  to  a  driving 
source  51  so  that  the  displacement  amount  of  the 
scraper  can  be  changed.  The  driving  source  51  is 
provided  with  a  gear  54  on  an  output  shaft  52 
thereof  to  rotate  a  potentiometer  (PM)  53  for  posi- 
tion  detection,  wherein  the  gear  54  is  in  engage- 
ment  with  a  gear  55  of  the  potentiometer  53.  The 
scraper  5  is  guided  by  a  pin  56  provided  for 
vertical  movement  thereof  with  the  direction  main- 
tained  constant. 

As  a  position  detecting  means,  for  example,  an 
encoder  or  the  like  may  be  employed  instead  of 
the  potentiometer  53. 

Numeral  100  in  Figs.  1  and  6  shows  a  micro- 
5  computer.  The  microcomputer  100  has  in  its  mem- 

ory  the  measured  value  and/or  scale  factor  of  ei- 
ther  subsidiary  or  main  material,  blending  ratio  of 
the  other  material,  at  least  one  point  of  stroke 
amount  of  the  scrapers  5,  5',  type  of  a  main  or 

io  subsidiary  material  with  relation  to  tradename  or 
code  number  of  a  product,  type  and  scale  factor  of 
a  coloring  agent  and  other  necessary  data  through 
a  setter  101,  analog-to-digital  (A/D)  converter  102 
or  the  like.  The  measured  data  may  be  automati- 

15  cally  inputted,  as  shown  in  Fig.  6,  by  an  electronic 
scale  103,  host  computer  or  plastic  machine  104  or 
the  like.  In  Fig  6,  a  central  processing  unit  is 
indicated  by  numeral  105,  a  random  access  mem- 
ory  by  numeral  106,  and  a  read  only  memory  by 

20  numeral  107. 
In  the  aspect  of  control,  one  point  or  the  maxi- 

mum  or  minimum  value  of  stroke  amount  of  the 
scraper  5  is  stored  in  memory  as  a  detection  value 
of  the  potentiometer  53,  so  that  a  position  within 

25  the  variable  amount  can  be  optionally  detected  (as 
a  motion  stroke  amount)  for  movement. 

In  order  to  obtain  an  automatic  position  setting, 
that  is,  to  set  a  discharge  amount  required,  firstly, 
the  measured  value  (constant,  because  the  amount 

30  of  master  batch  is  small)  and  scale  factor  of  master 
batch  are  inputted. 

Succeedingly,  the  measured  data  at  the  mini- 
mum  stroke  position  of  scraper  5  (the  lowest  posi- 
tion  to  the  table)  and  the  maximum  stroke  position 

35  of  scraper  5  are  inputted  with  relation  to  the  virgin 
material.  If  the  discharge  amount  is  not  proportional 
to  the  changing  position  of  scraper  5,  a  higher 
precision  can  be  obtained  by  inputting  several  data 
taken  at  optional  positions. 

40  On  the  basis  of  above  data,  positioning  of  the 
scraper  to  discharge  a  required  amount  of  virgin 
materials  based  on  the  discharge  amount  and  scale 
factor  of  master  batch  is  computed  and  automati- 
cally  set. 

45  As  specified  in  claim  2,  the  invention  enables 
to  automatically  set  a  blending  amount  of  virgin 
material  to  a  coloring  agent  by  prestoring  type  of 
the  virgin  material,  type  and  scale  factor  of  the 
coloring  agent,  positioning  of  the  scraper  for  virgin 

50  material  and  the  like  with  relation  to  tradename  or 
code  number  of  a  product  into  memory  and  des- 
ignating  the  tradename  or  code  number  of  product. 

In  this  case,  regarding  the  control,  the  data  of 
the  above  embodiment  are  registered  and  stored  in 

55  memory  by  material  used,  for  example,  by 
tradename  or  code  number  of  products.  When 
changing  materials,  if  the  material  to  be  used  has 
been  used  before,  it  can  be  automatically  reset  by 

4 
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accessing  to  the  data  registered  and  stored  in 
memory.  An  embodiment  of  the  control  block  is  as 
shown  in  Fig.  6. 

As  specified  in  claim  3,  the  invention  enables 
to  change  colors  by  designating  a  color  change 
signal  and  trademark  of  a  product.  This  is  ap- 
plicable  when  producing  products  of  different 
tradenames  with  virgin  material  and  master  batch 
of  a  same  material  except  scale  factors  of  the 
master  batch  being  different.  By  designating 
tradename  of  the  product  and  accessing  to  the 
measured  data,  scale  factor  of  master  batch  and 
positioning  of  the  scraper  for  virgin  material,  which 
are  registered,  the  discharge  amount  of  virgin  ma- 
terial  and  positioning  of  the  scraper  are  automati- 
cally  set  for  color  changing. 

Fig.  7  shows  an  exemplary  apparatus  for  the 
above  method,  wherein  a  virgin  material  contained 
in  a  first  material  supply  source  2  is  fed  to  a 
volumetric  metering  and  blending  apparatus  1 
through  a  charging  hopper  64  and  receiving  hopper 
4  by  suction  force  of  a  suction  air  source  18.  On 
the  other  hand,  a  coloring  agent  such  as  master 
batch  in  second  material  supply  sources  3  •  •  •  3  is 
fed  to  the  volumetric  metering  and  blending  ap- 
paratus  1  through  pipings  and  a  collector  60  for 
multiple  materials  switching  by  air  from  an  air 
source  65  of  pressure  feed  type.  In  the  figure,  a 
chute  is  depicted  by  numeral  17,  a  plastic  machine 
by  numeral  19  and  an  opening  and  closing  valve 
by  numeral  66.  Fig.  8  is  an  operational  chart  for 
extrusion  molding.  In  this  case,  a  color  change 
command  is  provided  by  a  host  computer,  extruder 
or  the  like,  designating  a  tradename  of  succeeding 
product. 

Fig.  9  shows  an  operational  chart  for  injection 
molding.  In  this  case,  a  collector  60  for  multiple 
materials  switching  is  provided  on  the  side  of  mas- 
ter  batch  material  so  that  plural  master  batch  ma- 
terials  of  different  colors  can  be  supplied  and  the 
molding  operation  is  discontinuously  performed, 
and  air  purging  means  61  is  provided,  as  shown  in 
Fig.  7,  for  purging  at  the  side  of  plastic  machine 
19. 

Here,  a  color  change  command  is  provided  by 
the  plastic  machine  19,  host  computer  or  the  like. 

As  specified  in  claim  4,  the  invention  also  en- 
ables  to  automatically  switch  from  a  material  cur- 
rently  used  to  a  different  material  by  means  of  a 
material  change  signal.  In  this  case,  switching  be- 
tween  different  virgin  materials  may  be  possible  as 
well. 

Furthermore,  Figs.  10  and  11  show  another 
embodiment  having  a  collector  60  for  multiple  ma- 
terials  switching  at  the  side  of  virgin  material  as 
well  to  allow  material  changing  by  both  collectors, 
wherein  same  parts  being  depicted  by  same  nu- 
merals  as  in  Fig  7  for  convenience.  In  Fig.  10,  an 

air  source  is  indicated  by  numeral  67,  and  an 
opening  and  closing  valve  by  numeral  68.  Fig.  11 
is  an  operational  chart  for  extrusion  molding  in  the 
arrangement  shown  in  Fig.  10.  In  Fig.  11,  material 

5  A,  purging  material  and  material  B  are  inclusively 
depicted  by  numeral  62,  and  material  B,  purging 
material  and  material  C  by  numeral  63. 

As  shown  in  Figs.  1  to  3,  5  and  12  to  13,  the 
inner  rotating  disc  20a  is  fitted  into  an  accommoda- 

io  tion  chamber  25  formed  centrally  in  the  upper  part 
of  outer  rotating  disc  20.  The  inner  rotating  disc 
20a  has  the  above-mentioned  circular  concave 
groove  24,  plural  metering  chambers  21  formed  in 
orthogonal  relationship  with  the  circular  concave 

is  groove  24,  a  scraper  5'  provided  depending  on 
requirement  and  scraping  means  27  for  scraping 
off  materials  adhered  inside  the  circular  concave 
groove  24.  When  each  of  the  metering  chamber  21 
is  positioned  at  the  material  outlet  28  for  subsidiary 

20  material  formed  in  the  outer  rotating  disc  20,  it 
comes  into  communication  with  the  material  dis- 
charge  port  11  in  the  base  10,  and  the  subsidiary 
material  is  metered  in  such  communicating  state 
and  dropped  to  the  chute  17  through  the  material 

25  discharge  port  1  1  .  Preferably,  the  circular  concave 
groove  24  is  slightly  larger  in  width  and  height  than 
the  maximum  length  of  material  particle  to  be  me- 
tered  and  blended. 

The  scraping  means  27  is  provided  at  a  posi- 
30  tion  with  a  spacing  of  one  metering  chamber  21  or 

larger  spacing  from  the  material  outlet  28.  As 
shown  in  Fig  13,  for  example,  the  scraping  means 
27  is  mounted  to  be  fitted  in  the  circular  concave 
groove  24  in  the  cover  30,  so  that  the  material 

35  adhering  inside  the  circular  concave  groove  24  is 
scraped  off  into  the  metering  chamber  21  touching 
to  the  front  27a  of  scraping  means  27  by  rotational 
movement  of  the  rotating  disc  20a.  In  this  way, 
precision  in  metering  the  material  is  improved. 

40  For  the  same  purpose  as  of  the  scraping 
means  27,  as  shown  in  Fig.  2,  the  rotating  disk  20 
is  provided  with  a  scraping  means  29  on  the  outer 
rotating  disc  20  between  the  material  supply  port 
2a  and  the  material  discharge  port  11  in  the  base 

45  10.  Thus,  the  material  adhered  to  the  planar  sur- 
face  between  the  metering  chambers  22  and  22  is 
scraped  off  into  the  material  discharge  port  1  1  . 

The  chute  17  is  easily  detachable  to  the  ma- 
terial  discharge  port  11  in  the  base  10  by  means  of 

50  a  detachment  mechanism  200,  wherefore  such  ad- 
vantages  as  cleaning  being  facilitated  can  be  ob- 
tained. 

The  detachment  mechanism  200  having  such  a 
structure  as  shown  in  Figs.  1,  14  and  15  is  de- 

55  scribed  below.  The  detachment  mechanism  200 
comprises  a  slide  ring  210  having  plural  tapered 
concave  parts  211,  212  and  213  formed  with  a 
selected  spacing  on  the  upper  surface  thereof  and 
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a  threaded  hole  214  through  which  a  shaft  241  of  a 
handle  240  is  inserted;  a  slide  pipe  220  fitted  into 
the  slide  ring  210  and  having  outward  flanges  221, 
222  and  223  formed  to  face  the  tapered  concave 
parts  211,  212  and  213;  and  a  slide  ring  case  230 
having,  in  the  center  thereof,  a  conduit  port  231  in 
communication  with  the  material  discharge  port  11 
in  the  base  10  and  a  ring-shaped  empty  chamber 
232  fitted  to  the  slide  ring  210  and  slide  pie  220  in 
the  circumferential  direction,  and  combined  with 
the  lower  surface  of  base  10  in  the  upper  surface 
thereof  by  means  of  a  bolter  the  like.  In  Fig.  14,  a 
bolt  hole  is  indicated  by  numeral  233,  and  a  slide 
hole  for  horizontal  rotation  of  the  shaft  241  of 
handle  240  by  numeral  234,  wherefore  the  handle 
240  is  inserted  through  the  slide  hole  234  and 
screwed  fixedly  in  the  threaded  hole  214. 

A  spring  242  is  provided  between  the  upper 
surface  224  except  the  outward  flanges  221  to  223 
of  slide  pipe  220  and  the  bottom  surface  10a  of 
base  10,  so  that  the  slide  pipe  220  is  always 
lowered  by  the  spring  242.  By  providing  a  ball  243 
between  the  tapered  concave  parts  211  to  213  and 
outward  flanges  221  to  223,  the  slide  pipe  220 
comes  to  the  lowest  position,  when  the  ball  243  is 
at  the  lowest  position  a  in  the  tapered  concave 
parts  211  to  213,  and  is  set  at  an  open  edge  17a  of 
the  chute  17  pressure-fitted  thereto.  In  this  state,  V- 
shaped  grooves  225  and  235  as  shown  in  Fig.  15 
are  formed  outside  the  outward  flanges  221  to  223 
of  slide  pipe  220  and  inside  the  empty  chamber 
232  of  slide  ring  case  230,  and  the  slide  pipe  220 
is  prevented  from  rotating  by  placing  the  ball  243 
in  engagement  between  both  V-shaped  grooves 
225  and  235.  In  order  to  remove  the  chute  17  in 
the  set  position,  by  holding  and  rotating  the  handle 
240  through  a  predetermined  angle,  as  the  ball  243 
moves  to  a  position  b  shown  in  Fig.  4,  the  slide 
ring  210  moves  upward  against  the  pressing  force 
of  spring  242  and  the  pressure  fitting  between  the 
lower  end  of  pipe  220  and  the  open  edge  17a  of 
chute  17  is  released,  the  chute  17  can  be  removed 
holding  the  grip  31  . 

As  shown  in  Fig.  1,  air  injection  pipes  153,  154 
and  156  are  provided  in  communcation  with  the 
metering  chambers  21  and  22  in  lines  L1  and  L2  of 
the  rotating  disc  20  and  the  material  discharge  port 
11  in  the  base  10  by  way  of  ducts  151,  152  and 
155  connected  to  the  air  source  150,  so  that  com- 
pressed  air  is  injected  to  the  metering  chambers 
21  and  22,  and  the  material  discharge  port  11,  in 
order  to  prevent  materials  from  adhering  to  the 
metering  chambers  21  and  22  and  the  material 
discharge  port  1  1  . 

In  Fig.  1,  a  level  sensor  is  indicated  by  numeral 
250.  A  crushed  material  supply  port  260  may  be 
employed  in  the  metering  chamber  22,  as  shown  in 
Fig.  2,  so  that  three  types  of  materials  can  be 

metered  and  blended. 

Claims 

5  1.  A  method  for  blending  plastic  molding  materi- 
als  by  setting  a  blending  ratio  of  main  material 
to  subsidiary  material,  wherein  a  blending 
amount  of  subsidiary  or  main  material  to  main 
or  subsidiary  material  is  automatically  set  by 

io  calculating  an  amount  required  of  either  the 
main  and  subsidiary  materials  to  the  other 
based  on  a  measured  value  and/or  scale  factor 
of  either  the  subsidiary  or  main  material,  and 
inputting  at  least  one  point  of  stroke  amounts 

is  of  a  scraper  for  the  main  or  subsidiary  material 
corresponding  to  the  amount  required  as  a 
measured  data  of  the  main  or  subsidiary  ma- 
terial. 

20  2.  A  method  for  blending  plastic  molding  materi- 
als  as  clailmed  in  claim  1,  wherein  a  type  of 
virgin  material,  type  and  scale  factor  of  color- 
ing  agent,  scraper  position  for  the  virgin  ma- 
terial  are  prestored  in  memory  with  relation  to 

25  a  tradename  or  code  number  of  product  so 
that  blending  amount  of  the  virgin  material  to 
the  coloring  agent  is  automatically  set  by  se- 
lecting  the  tradename  or  code  number  of  prod- 
uct. 

30 
3.  A  method  for  blending  plastic  molding  materi- 

als  as  claimed  in  claim  1  or  2,  wherein  a  color 
change  is  achieved  by  a  color  change  signal 
and  a  selection  of  product  tradename. 

35 
4.  A  method  for  blending  plastic  molding  materi- 

als  as  claimed  in  claim  1  or  2,  wherein  a 
material  currently  used  is  automatically 
switched  to  a  different  material  by  a  material 

40  change  signal. 

5.  An  apparatus  for  blending  plastic  molding  ma- 
terials  comprising: 

a  base  (10)  having  material  discharge 
45  ports  (11)  and  a  space  (12)  for  containing  a 

rotating  disc;  the  rotating  disc  (20)  rotatably 
contained  in  said  space  (12)  and  having  two  or 
more  line  (L1  ,  L2)  of  plural  metering  chambers 
(21,  22)  in  a  concentric  circle;  one  or  plural 

50  material  discharge  ports  (11)  for  measuring, 
blending  and  discharging  materials  fed  to  the 
lines  (L1,  L2)  of  the  metering  chambers  (21, 
22)  by  rotatively  displacing  the  materials;  a 
chute  (17)  for  concentrating  the  material  dis- 

ss  charge  ports  (11)  in  one  place;  and  scrapers 
(5,  5')  for  adjusting  the  amount  of  main  or 
subsidiary  material  fed  and  metered  in  said 
metering  chambers  (21  ,  22); 

6 
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wherein  said  apparatus  further  comprises  a 
microcomputer  (100)  for  automatically  setting  a 
blending  amount  of  main  or  subsidiary  material 
to  subsidiary  or  main  material  by  calculating 
an  amount  required  of  either  main  and  subsid-  5 
iary  materials  to  the  other  based  on  the  met- 
rical  value  and/or  scale  factor  of  either  the 
subsidiary  or  main  material,  and  inputting  at 
least  one  point  of  stroke  amounts  of  the  scrap- 
ers  (5,  5')  for  the  main  or  subsidiary  material  10 
corresponding  to  the  amount  required  as  a 
metrical  data  of  the  main  or  subsidiary  ma- 
terial. 

6.  An  apparatus  according  to  claim  5,  wherein  the  is 
metering  value  and/or  scale  factor  of  either  the 
subsidiary  or  main  material,  blending  rate  of 
the  other  material,  stroke  amount  of  the  scrap- 
ers  (5,  5'),  type  of  the  main  or  subsidiary 
material  with  relation  to  tradename  or  code  20 
number  of  a  product,  type  and  scale  factor  of 
the  coloring  agent  as  data  are  inputted  in  the 
microcomputer. 

7.  An  apparatus  according  to  claim  5  or  6,  25 
wherein  the  chute  (17)  is  provided  detachably 
from  the  material  discharge  port  (11)  in  the 
base  (10). 

8.  An  apparatus  according  to  claim  7,  wherein  the  30 
metering  chambers  (21,  22)  of  the  lines  (L1, 
L2)  on  the  rotating  disc  (20)  and  the  material 
discharge  ports  (11)  in  the  base  (10)  are  in 
communication  with  air  injection  pipes  (153, 
154,  156)  by  way  of  ducts  (151,  152,  155)  35 
connected  to  an  air  supply  source  (150),  so 
that  compressed  air  from  an  air  supply  source 
(150)  is  injected  to  the  metering  chambers  (21, 
22)  and  the  material  discharge  ports  (11). 
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