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and  volume  within  preset  allowable  limits,  which 
overcomes  or  at  least  mitigates  the  above-men- 
tioned  problems. 

According  to  one  aspect  of  the  present  inven- 
5  tion  there  is  provided  a  weighing  and  packing 

method  including  a  series  of  operations  for  pack- 
ing  respective  batches  of  goods  into  a  receptacle, 
each  batch  having  a  weight  within  preset  allow- 
able  weight  limits,  and  each  of  the  said  operations 

10  comprising  the  steps  of  weighing-out  such  a 
batch  of  goods,  having  a  weight  equal  or  close  to 
a  target  weight,  and  discharging  the  weighed-out 
goods  into  the  receptacle,  in  which  method,  in 
each  of  the  said  operations,  the  goods  are  packed 

15  into  the  receptacle  under  pressure  so  as  to  reduce 
the  volume  occupied  by  the  goods  in  the  recep- 
tacle  to  a  preselected  permissible  value  and  in 
that  the  respective  pressures  used  in  such  pack- 
ing  of  the  batches  of  goods  are  monitored  and 

20  respective  target  weights  for  successive  oper- 
ations  of  the  said  series  are  changed,  as  between 
one  operation  and  the  next  in  dependence  upon 
results  obtained  previously  from  the  monitoring, 
with  a  view  to  maintaining  within  predetermined 

25  limits  the  packing  pressures  used  in  the  succes- 
sive  operations. 

According  to  another  aspect  of  the  invention 
there  is  provided  weighing  and  packing  apparatus 
for  carrying  out  automatically  a  series  of  oper- 

30  ations  for  packing  respective  batches  of  goods 
into  a  receptacle,  each  batch  having  a  weight 
within  preset  allowable  weight  limits,  the 
apparatus  comprising: 

weighing  means,  for  weighing  out  such  a  batch 
35  of  goods,  having  a  weight  equal  or  close  to  a 

target  weight,  and  discharging  the  batch  into  the 
said  receptacle; 

packing  means  for  packing  the  goods  of  each 
batch  into  the  receptacle  under  pressure  so  as  to 

40  reduce  the  volume  occupied  by  the  goods  in  the 
receptacle  to  a  preselected  permissible  value;  and 

monitoring  means  for  monitoring  the 
respective  pressures,  used  in  such  packing  of  the 
batches  of  goods,  and  arranged  and  connected  to 

45  change  respective  target  weights  for  successive 
operations  of  the  said  series,  as  between  one 
operation  and  the  next  in  dependence  upon 
results  obtained  previously  from  the  monitoring, 
with  a  view  to  maintaining  within  predetermined 

so  limits  the  packing  pressures  used  in  the  succes- 
sive  operations. 

An  embodiment  provides  an  apparatus  for 
automatically  weighing  out  articles  of  a  type 
having  an  apparent  specific  gravity  which  is  not 

55  constant.  The  apparatus  operates  by  weighing 
out  the  articles  into  a  batch  having  a  target 
weight,  introducing  the  batch  into  a  vessel  having 
a  fixed  volume,  sensing  the  pressure  of  the 
articles  which  have  been  introduced,  and  correct- 

60  ing  the  target  weight  within  preset  allowable 
limits,  in  accordance  with  the  sensed  pressure,  in 
such  a  manner  that  the  weighed  out  batch  of 
articles  assumes  a  substantially  constant  volume. 

Preferred  embodiments  of  the  invention  enable 
65  articles  to  be  packaged  while  being  prevented 

Description 

This  invention  relates  to  automatic  weighing 
and  packing  methods  and  apparatus  therefor. 

Some  articles,  such  as  cornflakes  and  potato 
chips,  experience  widely  different  degrees  of 
swelling  because  of  such  processing  conditions 
as  applied  temperature  and  material  mixture. 
Such  articles  therefore  differ  in  shape  and  size 
and  vary  greatly  in  apparent  specific  gravity.  They 
also  tend  to  crumble.  When  weighing  out  these 
articles  and  then  packaging  them,  there  are 
instances  where  the  volume  of  the  packaged 
product  is  too  large  or  too  small,  even  though  the 
weight  of  the  articles  in  the  bag  or  package  is 
equal  to  a  target  value  or  closest  to  the  target 
value  within  preset  limits.  The  change  in  volume 
of  the  packaged  articles  is  in  inverse  proportion  to 
the  change  in  apparent  specific  gravity.  Since  the 
capacity  of  a  package  receiving  the  articles 
generally  is  fixed,  too  small  a  product  volume  in 
comparison  with  the  package  size  gives  the  con- 
sumer  the  impression  of  a  weight  shortage.  On 
the  other  hand,  too  large  a  product  volume  can 
lead  to  an  improper  seal  because  the  package  will 
be  too  full,  and  can  cause  the  articles  to  overflow 
from  the  package  and  impair  the  packaging  pro- 
cess.  Accordingly,  it  is  desirable  that  volume  as 
well  as  weight  be  held  within  preset  allowable 
limits. 

EP—  A—  0103475  (published  after  the  filing  date 
of  this  application)  describes  an  arrangement  in 
which  the  volumes  of  packaged  batches  are 
detected,  and  subsequent  target  weights  are  set 
based  on  the  detected  volumes.  However,  there  is 
no  guarantee  that  an  increase  in  weight  will  result 
in  a  corresponding  increase  in  volume. 

In  an  effort  to  overcome  this,  an  arrangement 
has  been  considered  in  which  weighing 
apparatus  is  provided  with  a  specific  gravity 
sensor  and  crusher.  The  weight  of  a  batch  of 
articles  and  the  volume  thereof  are  held  within 
preset  allowable  limits  by  actuating  the  crusher 
when  a  low  specific  gravity  is  sensed,  and 
increasing  the  weighed  out  value  when  a  high 
specific  gravity  is  sensed.  However,  this  proposed 
method  can  damage  the  articles  unnecessarily 
and  destroy  their  original  shape.  It  can  also  give 
rise  to  extremely  small  fragments  which  attach 
themselves  to  the  weighing  hoppers  of  the  weigh- 
ing  apparatus,  thereby  producing  a  weighing 
error.  These  fragments  may  also  pile  up  upon  a 
vibratory  conveyor,  thereby  promoting  an  irregu- 
larity  in  density  during  the  weighing  operation.  In 
addition,  these  fragments  and  the  finely  crushed 
articles  produced  by  the  crusher  may  tend  to 
separate  from  articles  which  have  not  been 
crushed,  and  one  cannot  tell  when  these  finer 
fragments  will  form  a  single  mass  and  then  be 
discharged  from  the  apparatus.  Accordingly, 
there  is  no  assurance  that  raising  the  weighed  out 
value  will  necessarily  result  in  a  larger  volume. 

It  is  an  object  of  the  invention  to  provide  an 
automatic  weighing  apparatus  and  method 
wherein  articles  can  be  weighed  out  to  a  weight 
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The  automatic  weighing  apparatus  I  operates 
by  combining  n  weight  values  (w1f  w2,  ...,  wn) 
obtained  from  the  weight  sensors  6,  6,  ...,  and 
selecting  a  combination  of  these  weight  values 
that  gives  a  total,  combined  weight  value  closest 
to  a  predetermined  target  value.  This  combina- 
tion  is  referred  to  as  the  "optimum  combination". 
In  the  weighing  stations  having  the  weight  sen- 
sors  that  participate  in  the  selected  optimum 
combination,  the  weighing  hopper  gates  7,  7,  . . .  
of  the  weighing  hoppers  corresponding  to  these 
weight  sensors  are  opened  and  then,  following 
passage  of  a  set  time,  closed.  The  articles  thus  are 
discharged  from  the  corresponding  weighing 
hoppers  into  the  collecting  chute  8,  whence  they 
are  introduced  into  the  fixed  volume  shaping 
apparatus  9  at  the  charge  position  A.  The  fixed 
volume  shaping  apparatus  9,  which  is  rotated  in 
intermittent  fashion,  i.e.,  indexed,  shapes  these 
articles  into  a  batch  of  a  given  volume  at  the 
shaping  position  B  and  then  discharges  them  into 
a  packaging  machine  (not  shown)  at  the  dis- 
charge  position  C.  Following  these  steps,  the 
weighing  hoppers  5  left  empty  by  discharging 
their  articles  are  supplied  with  articles  afresh. 
These  articles  are  supplied  by  the  corresponding 
dispersing  feeders  2  through  the  corresponding 
pool  hoppers  3.  This  prepares  the  weighing 
apparatus  for  the  next  weighing  cycle. 

The  fixed  volume  shaping  apparatus  9  will  now 
be  described  in  conjunction  with  Figs.  2,  3  and  4. 

The  apparatus  9  includes  a  cylindrical  drum  11, 
and  a  plurality  (six  in  the  illustrated  embodiment) 
of  revolving  vessels  10  formed  as  cylindrical 
bores  penetrating  through  the  drum  11  at  the 
circumference  thereof.  The  vessels  10,  equidis- 
tantly  spaced  apart  along  the  circumference  of  the 
drum  11  as  shown  in  Fig.  4,  are  open,  at  the  top 
and  bottom  for  receiving  and  discharging  articles, 
respectively.  The  drum  1  1  is  adapted  to  be  rotated 
intermittently  through  increments  of  60°  (=36076) 
by  an  intermittent  drive  unit  12.  The  drum  11  is 
provided  with  a  drum  gate  13  for  each  revolving 
vessel  10.  Each  drum  gate  13  is  pivotally  attached 
to  the  underside  of  the  drum  11  by  a  pin  13a  so  as 
to  close  off  the  opening  at  the  lower  end  of  the 
corresponding  vessel  10,  and  is  held  in  the  rest 
position  by  a  spring  13b  and  stopper  13c.  The 
arrangement  is  such  that  the  revolving  vessels  10, 
10  ...  are  brought  to  six  stopping  positions, 
decided  by  the  intermittent  drive  unit  12  which 
rotates  the  vessels  through  increments  of  60° 
before  bringing  them  to  a  stop.  Some  of  these  six 
positions  are  suitably  assigned  as  a  charge  posi- 
tion  A,  shaping  position  B,  discharge  position  C 
and  pressure  sensing  position  D,  although  some 
positions  may  serve  two  purposes.  For  example, 
let  the  position  directly  below  the  outlet  of  the 
collecting  chute  8  be  a  first  position,  so  that  the 
remaining  positions  in  the  direction  of  rotation 
(counter-clockwise  in  Fig.  2)  may  be  referred  to  as 
the  second,  third,  fourth,  fifth  and  sixth  positions, 
respectively.  In  the  illustrated  embodiment,  then, 
the  first  position  serves  as  the  charge  position  A, 
and  the  second  through  fourth  positions  serve  as 

from  overflowing  by  arranging  it  so  that  the 
articles  do  not  attain  a  volume  greater  than  that 
expected  owing  to  random  orientation  thereof, 
and  articles  to  be  weighed  out  to  a  fixed  weight 
are  formed  into  a  fixed  volume  which  is  then 
discharged  into  a  package. 

Reference  will  now  be  made,  by  way  of 
example,  to  the  accompanying  drawings,  in 
which  like  reference  characters  designate  the 
same  or  similar  parts  throughout  the  figures 
thereof,  and  in  which: 

Fig.  1  is  a  diagrammatic  view  showing  the 
construction  of  an  automatic  weighing  apparatus 
embodying  the  present  invention; 

Fig.  2  is  a  perspective  view,  seen  from  above,  of 
fixed  volume  shaping  means  for  use  in  the 
apparatus  shown  in  Fig.  1  ; 

Fig.  3  is  a  perspective  view,  seen  from  below,  of 
the  fixed  volume  shaping  means; 

Fig.  4  is  a  plan  view  useful  in  describing  the 
operating  positions  of  the  fixed  volume  shaping 
means;  and 

Fig.  5  is  a  block  diagram  showing  apparatus  for 
automatically  adjusting  a  target  weight,  embody- 
ing  the  present  invention. 

In  Fig.  1,  which  shows  the  automatic  weighing 
apparatus  I  in  diagrammatic  form,  numeral  1 
denotes  a  main  feeder  for  supplying  a  plurality  of 
weighing  stations  with  articles  introduced  from 
outside  to  the  apparatus.  Dispersing  feeders  2, 
2,  ...  receive  the  articles  delivered  by  the  main 
feeder  1  and  disperse  them  radially  outwardly 
into  underlying  pool  hoppers  3,  3,  ...,  where  the 
articles  are  temporarily  retained.  Each  pool  hop- 
per  3  has  a  pool  hopper  gate  4  provided  at  the 
bottom  thereof  and  adapted  to  be  opened  and 
closed  in  synchronization  with  the  weighing  oper- 
ation.  Weighing  hoppers  5,  5,  ...  underlying 
respective  ones  of  the  pool  hoppers  3,  3,  . . .  
receive  the  articles  discharged  from  these  pool 
hoppers,  and  are  provided  with  respective  weight 
sensors  6,  6,  ...  for  measuring  the  weight  of  the 
articles  in  each  weighing  hopper.  Provided  on  the 
bottom  of  each  weighing  hopper  5  is  a  weighing 
hopper  gate  7  which,  by  being  opened,  dis- 
charges  the  articles  from  the  corresponding 
weighing  hopper  5  into  a  single,  common  collect- 
ing  chute  8.  The  chute  8  collects  the  articles 
discharged  from  the  weighing  hoppers  5,  5,  . . .  
and  delivers  them  to  a  fixed  volume  shaping 
apparatus  9  af  a  charge  position  A.  The  fixed 
volume  shaping  apparatus  9,  which  has  the  shape 
of  a  cylindrical  drum,  carries  the  articles  from  the 
charge  position  A  to  a  shaping  position  B  where 
the  articles  are  shaped  into  a  batch  having  a  fixed 
volume,  as  will  be  described  later,  and  then 
discharges  the  shaped  article  batch  into  a  pack- 
aging  machine  at  a  discharge  position  C. 

The  automatic  weighing  apparatus  I  is  com- 
posed  of  n  weighing  stations,  each  comprising 
one  of  the  dispersing  feeders  2,  2  ...,  pool 
hoppers  3,  3,  ...,  pool  hopper  gates  4,  4,  . . . ,  
weighing  hoppers  5,  5,  ...,  weight  sensors  6, 
6,  ...  and  weighing  hopper  gates  7,  7  ...,  each  of 
these  elements  therefore  being  n  in  number. 
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However,  use  of  the  roller  15  is  not  strictly 
required.  Instead,  the  end  of  each  plate-like  drum 
gate  13  can  be  bent  to  form  a  projection  pressed 
by  the  tip  of  the  lever  18. 

The  fixed  volume  shaping  apparatus  operates 
in  the  following  manner.  At  the  end  of  the  first 
combinatorial  computation,  weighing  hopper 
gates  belonging  to  the  weighing  stations  in  a 
selected  combination  are  opened,  whereby  the 
articles  contained  in  these  weighing  hoppers  are 
discharged  into  the  collecting  chute  8,  from  which 
they  are  introduced  into  whichever  of  the  revolv- 
ing  vessels  10  of  the  drum  11  is  situated  at  the 
charge  position  A.  Further,  the  plungers  14  are 
lowered,  or  air  pressure  is  introduced,  into  the 
revolving  vessels  10  located  at  the  shaping  posi- 
tions  B  and,  at  the  same  time,  the  open/close  unit 
17  is  actuated  at  the  discharge  position  C  so  that 
the  lever  18  presses  against  the  roller  15  of  the 
drum  gate  13  that  is  situated  at  the  discharge 
position.  This  causes  the  drum  gate  13  to  pivot 
and  open  the  bottom  of  the  directly  overlying 
revolving  vessel  10.  These  operations  take  place 
even  if  the  vessels  10  are  empty.  When  the 
plungers  14  returns  to  their  original  positions,  the 
intermittent  drive  unit  12  is  actuated  to  index  the 
drum  11  by  one  position,  during  which  time  a 
weighing  operation  is  being  carried  in  parallel 
fashion.  If  a  combinatorial  computation  should  be 
completed  early,  the  weighing  hopper  gates  7  in 
the  combination  selected  by  the  computation  are 
not  opened  until  the  drum  11  is  moved  into 
position  and  stopped.  When  the  drum  11  has 
been  stopped  at  the  predetermined  position  and 
the  combinatorial  computation  completed,  the 
weighing  hopper  gates  7  of  the  selected  weighing 
hoppers  are  opened  to  discharge  their  articles 
into  the  chute  8,  whence  the  articles  are  intro- 
duced  into  revolving  vessel  10  newly  brought  to 
the  charge  position  A  by  the  drum  11.  These 
operations  are  repeated  in  the  manner  described. 
At  the  fourth  such  operation,  when  the  plungers 
14  are  lowered  and  the  open/close  unit  17  is  about 
to  be  actuated,  the  opening  operation  now  takes 
place  only  after  waiting  for  the  arrival  of  an 
external  signal  from  a  packaging  machine  or  the 
like.  It  is  also  possible  to  adopt  an  arrangement  in 
which  this  signal  is  produced  up  to  the  fourth 
time.  The  reason  for  the  figure  four  is  that  it  takes 
four  times  for  a  vessel  10  to  be  indexed  from  the 
charage  position  A-to  the  discharge  position  C.  If 
it  were  to  take  six  times  to  index  a  vessel  from  the 
charge  position  A  to  the  discharge  position  C, 
then  the  signal  would  appear  at  the  sixth  indexing 
operation. 

When  the  signal  indicating  that  a  discharge 
may  take  place  is  produced,  the  plungers  -14  are 
lowered  and  the  open/close  unit  17  is  actuated. 
Since  the  articles  discharged  from  the  chute  8  by 
the  first  operation  will  now  be  at  the  discharge 
position  C,  the  shaped  articles  are  discharged 
from  the  vessel  at  this  position  to  means  external 
to  the  apparatus.  Next,  the  plungers  14  and  the 
open/close  unit  17  are  restored  and  the  intermit- 
tent  drive  unit  12  is  actuated  to  index  the  drum  11 

shaping  positions  B,  wherein  the  second  position 
serves  also  as  the  sensing  position  D,  while  the 
fourth  position  serves  also  as  the  discharge  posi- 
tion  C.  It  will  suffice  if  there  is  more  than  one  of 
the  shaping  positions  B  following  the  discharge  5 
position  A,  one  of  the  shaping  positions  doubling 
as  the  pressure  sensing  position  D,  the  last 
shaping  position  doubling  as  the  discharge  posi- 
tion  C.  The  positions  A,  B,  C  and  D  are  illustrated 
in  Fig.  4.  Further,  any  number  of  the  revolving  10 
vessels  10,  10  ...  may  be  provided,  as  long  as  the 
number  is  greater  than  two.  The  vessels  may  be 
arrayed  in  the  circular  manner  illustrated,  in  the 
form  of  an  ellipse  or  rectangle,  or  any  other 
suitable  manner.  Revolving  vessels  that  are  inde-  is 
pendent  of  one  another  may  also  be  used. 

A  columnar  plunger  14  having  a  somewhat 
tapered  tip  is  disposed  directly  above  each  of  the 
pressure  sensing  positions  B  and  is  moved  up 
and  down  in  synchronization  with  the  rotating  20 
cycle  of  the  drum  11  by  a  reciprocating  drive 
mechanism  such  as  an  air  cylinder,  not  shown. 
More  specifically,  the  plungers  14  are  moved 
downwardly  whenever  the  drum  11  stops, 
thereby  applying  pressure  to  the  articles  which  25 
have  been  introduced  into  the  revolving  vessels 
10.  The  downward  stroke  of  the  plungers  14 
grows  successively  larger  as  the  discharge  posi- 
tion  C  is  approached,  so  that  the  plunger  with  the 
greatest  stroke  is  that  located  at  the  discharge  30 
position.  The  stroke  is  set  so  as  to  provide  a 
desired  volume.  It  should  be  noted  that  the 
bottom  dead  center  of  each  plunger  14  is  cable  of 
being  adjusted  to  vary  the  compression  volume. 
Though  the  means  for  practising  this  are  not  35 
shown,  a  suitable  arrangement  is  to  vary  the 
stroke  of  the  aforementioned  reciprocating  driv- 
ing  mechanism,  such  as  the  air  cylinder.  An 
alternative  is  to  change  the  connecting  link  ratio 
between  the  plungers  14  and  the  reciprocating  40 
driving  mechanism.  Further,  rather  than  relying 
upon  the  columnar  plungers,  the  articles  within 
the  revolving  vessels  10  can  be  subjected  to  air 
pressure  to  shape  them  into  the  batch  of  the 
desired  volume.  45 

A  roller  15  is  connected  to  one  end  of  each 
drum  gate  13  by  a  pin.  When  a  revolving  vessel  10 
has  arrived  at  the  discharge  position  C,  the  roller 
15  attached  to  the  gate  13  at  the  bottom  of  the 
vessel  is  pressed  by  an  open/close  unit  17.  This  so 
causes  the  drum  gate  13  to  pivot  about  the  pin 
13a  to  open  the  bottom  of  the  vessel  so  that  the 
articles  may  be  released  into  a  discharge  chute 
22.  The  open/close  unit  17  comprises  an  L-shaped 
lever  18,  and  a  reciprocating  drive  mechanism  55 
such  as  an  air  cylinder  19  having  a  rod  to  the  end 
of  which  the  lever  18  is  rockably  connected  by  a 
pin.  The  tip  of  the  lever  18  is  set  at  a  position 
where  it  will  press  against  the  roller  15  when  the 
drum  11  comes  to  rest,  the  mid-portion  of  the  60 
lever  18  being  axially  supported  on  a  stationary 
frame  20  by  a  pin  21.  The  air  cylinder  19  is  fixedly 
secured  to  the  frame  20.  In  the  illustrated  embodi- 
ment,  each  roller  15  is  fit  on  the  pin  13d  of  the 
corresponding  drum  gate  13,  as  described  above.  65 
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counter  is  reset  by  a  signal  from  the  start  switch 
30  and  is  counted  up  by  a  signal  produced  by  the 
drive  control  unit  29  for  opening  the  hopper  gates 
7  (or,  if  preferred,  by  a  signal  from  the  combina- 
tion  computing  unit  28  indicating  the  completion 
of  a  combinatorial  computation),  the  counter 
inhibiting  the  opening  of  the  gate  26  until  a  preset 
numeral  is  attained.  Numeral  33  denotes  an  exter- 
nal  device,  such  as  a  packaging  machine,  oper- 
atively  associated  with  the  automatic  weighing 
apparatus  I  (Fig.  1)  and  connected  to  the  drive 
control  unit  29.  A  fixed  volume  shaping  apparatus 
control  unit  34  controls  the  up-down  operation  of 
the  plungers  14,  the  opening  and  closing  of  the 
drum  gates  13,  and  the  operation  of  the  intermit- 
tent  drive  unit  12,  all  of  which  constitute  the  fixed 
volume  shaping  apparatus  9.  A  pressure  sensing 
unit  35  senses  pressure  when  the  fixed  volume 
shaping  apparatus  presses  the  articles  in  the 
vessel  10  at  position  D.  The  pressure  sensing  unit 
35  includes,  e.g.  a  pressure  sensor  (not  shown) 
which  is  provided  on  the  plunger  14  located  at  the 
pressure  sensing  position  D,  and  which  is 
adapted  to  produce  an  electric  signal  indicative  of 
the  sensed  pressure.  A  gate  36  is  opened  by  a 
timing  signal  from  the  fixed  volume  shaping 
apparatus  control  unit  34  to  deliver  the  electric 
signal  generated  by  the  pressure  sensor.  Numeral 
37  denotes  an  averaging  unit  for  taking  the 
average  of  the  pressure  signals  produced  by  the 
pressure  sensing  unit  35.  The  averaging  unit  37 
includes  an  internal  shift  register  (not  shown) 
which  receives  as  an  input  the  pressure  values 
delivered  successively  by  the  gate  36,"  computes 
the  average  value  of  a  preset  number  of  these 
pressure  values  only,  and  delivers  the  result  to 
upper  and  lower  limit  comparators  38,  39,  respec- 
tively. 

Numeral  40  denotes  comparing  and  computing 
means  for  comparing  the  average  value  output  of 
the  averaging  unit  37  with  preset  upper  and  lower 
limit  pressure  values,  and  for  producing  a  pre- 
scribed  subtractive  value  when  the  average  value 
is  greater  than  the  upper  limit  pressure  value,  and 
a  prescribed  additive  value  when  the  average 
value  is  less  than  the  lower  limit  pressure  value. 
The  comparing  and  computing  means  40  includes 
an  upper  limit  pressure  value  setting  memory  41 
in  which  there  is  set  and  stored  an  upper  limit 
value  of  pressure  that  provides  a  limit  value  for 
the  purpose  of  diminishing  a  weight  value,  a 
lower  limit  pressure  value  setting  memory  42  in 
which  there  is  set  and  stored  a  lower  limit  value  of 
pressure  that  provides  a  limit  value  for  the  pur- 
pose  of  raising  a  weight  value,  the  abovemen- 
tioned  upper  limit  comparator  38  for  comparing 
the  average  value  obtained  from  the  averaging 
unit  37  with  the  upper  limit  pressure  value 
obtained  from  the  memory  41,  and  for  opening  a 
subtractive  value  gate  43  when  the  average  value 
is  larger,  and  the  abovementioned  lower  limit 
comparator  39  for  comparing  the  average  value 
obtained  from  the  averaging  unit  37  with  the 
lower  limit  pressure  value  obtained  from  the 
memory  42,  and  for  opening  an  additive  value 

by  one  position,  during  which  time  the  weighing 
apparatus  performs  a  weighing  operation.  When 
the  drum  1  1  comes  to  a  stop  and  the  combinato- 
rial  computation  ends,  the  weighing  hopper  gates 
7  of  the  selected  weighing  hoppers  are  open  to 
again  introduce  articles  into  the  revolving  vessel 
10,  which  is  located  at  the  charge  position  A, 
through  the  collecting  chute  8.  Thereafter,  the 
foregoing  operations  are  repeated  just  as 
described. 

Reference  will  now  be  made  to  Fig.  5  to 
describe  apparatus,  indicated  at  III,  for  adjusting  a 
target  weight  value,  embodying  the  present 
invention. 

Numeral  6-1,  6-2,  ...  6-n  denote  weight  sen- 
sors,  which  are  the  same  as  those  shown  in  Fig.  1  , 
for  producing  signals  indicative  of  the  weight 
values  w,,  w2,  ...  wn  of  the  articles  contained  in 
the  corresponding  weighing  hoppers  5,  5  ...  5. 
Numeral  23  denotes  a  memory  device  for  setting 
and  storing  a  target  weight  value,  24  a  memory 
device  for  setting  and  storing  an  allowable  weight 
value  range  (upper  and  lower  limit  values) 
decided  based  upon  the  weighing  method  or 
production  schedule,  and  25  an  adder/subtractor 
for  adding  or  subtracting  input  values  received 
from  a  gate  26,  and  for  storing  the  resulting  as  an 
adjustment  value.  More  specifically,  the  adder/ 
subtracter  25,  which  has  an  initial  value  of  zero,  is 
adapted  to  successively  add  or  subtract  values 
that  arrive  through  the  gate  26.  For  example,  if  the 
state  of  the  adder/subtractor  25  is  "a"  and  "b" 
arrives  as  an  input  from  the  gate  26,  then  these 
will  be  added  to  make  the  state  of  the  adder/ 
subtracter  "a+b".  An  adder  27  adds  the  contents 
of  the  weight  value  setting  memory  23  and  the 
contents  of  the  adder/subtractor  25,  and  stores 
the  result,  with  the  output  of  the  adder  27  serving 
as  the  target  value  of  a  combinatorial  computa- 
tion.  Numeral  28  denotes  a  combination  comput- 
ing  unit  for  performing  a  combinatorial  computa- 
tion  based  on  the  target  value  obtained  from  the 
adder  27.  Specifically,  the  computing  unit  28 
combines  the  weight  values  w1f  w2,  ...  wn  pro- 
duced  by  the  respective  weight  sensors  6-1,  6- 
2,  ...  6-n,  selects  the  optimum  combination  of 
weight  values  that  gives  a  total,  combined  weight 
value  equal  to  closest  to  the  value  in  the  adder  27, 
and  provides  a  drive  control  unit  29,  described 
later,  with  a  signal  designating  the  weighing 
stations  which  participate  in  the  optimum  combi- 
nation,  and  with  a  completion  signal  indicating 
that  a  combinatorial  computation  has  ended. 

Numeral  30  denotes  a  start  switch  for  starting  a 
weighing  operation.  Closing  this  switch  starts  the 
combination  computing  unit  28,  the  drive  control 
unit  29,  and  an  inhibit  circuit  31.  The  drive  control 
unit  29  controls  such  mechanical  portions  as  the 
weighing  hopper  gates  7,  7  ...,  the  dispersing 
feeders  2,  2,  ...,  and  the  fixed  volume  shaping 
apparatus  9.  The  inhibit  circuit  31,  which  includes 
an  internal  counter  and  comparison  circuit,  not 
shown,  inhibits  the  operation  of  a  gate  circuit  32 
for  a  predetermined  number  of  weighing  oper- 
ations  following  the  start  of  weighing.  The 
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from  the  adder  27,  and  provides  the  drive  control 
unit  29  with  a  signal  indicative  of  the  optimum 
combination,  and  with  a  signal  indicating  comple- 
tion  of  the  combinatorial  computation.  The  drive 

5  control  unit  29  opens  the  weighing  hopper  gates  7 
belonging  to  the  weighing  stations  selected  by 
the  optimum  combination,  and  sends  a  signal 
indicating  that  the  hopper  gates  have  been 
opened  to  the  fixed  volume  shaping  apparatus 

10  control  unit  34  and  inhibit  circuit  31.  The  drive 
control  unit  29  then  drives  the  dispersing  feeders 
2  belonging  to  the  selected  weighing  stations  to 
so  that  articles  are  supplied  from  the  corre- 
sponding  pool  hoppers  3  to  the  corresponding 

is  weighing  hoppers  5,  these  having  been  emptied 
by  discharging  their  articles  through  the  opened 
weighing  hopper  gates  7.  The  drive  control  unit 
29  receives  a  signal  from  the  external  device  33, 
such  as  a  packaging  machine,  confirming  that  the 

20  device  is  ready  to  receive  the  discharged  articles, 
and  produces  a  timing  signal  upon  passage  of  a 
preset  time  period  which  starts  being  measured 
by  a  timer  from  the  instant  the  weighing  hopper 
gates  7  are  opened.  The  timing  signal  is  applied  to 

25  the  fixed  volume  shaping  apparatus  control  unit 
34  to  initiate  the  downward  motion  of  the  plun- 
gers  14  and  the  opening  of  the  drum  gate  13  of 
whichever  revolving  vessel  10  is  located  at  the 
discharge  position  C.  In  the  illustrated  embodi- 

30  ment,  we  will  assume  that  the  signal  from  the 
external  device  33  is  present  from  the  first 
through  third  arrivals  of  the  aforementioned  tim- 
ing  signal.  (The  figure  of  three  is  decided  by  the 
number  of  positions  from  the  charge  position  A  to 

35  the  discharge  position  C  of  the  shaping 
apparatus,  as  mentioned  earlier.) 

As  the  plunger  14  descends,  a  signal  from  a 
microswitch  or  photoelectric  tube  attached 
thereto  opens  the  gate  36,  allowing  the  signal 

40  from  the  pressure  sensing  unit  35  to  enter  the 
shift  register  within  the  averaging  unit  37.  The 
latter  takes  the  average  of  values  stored  in  q 
memories  internally  of  the  shift  register  and 
delivers  the  average  value  to  the  upper  and  lower 

45  limit  comparators  38,  39,  respectively.  If  the  aver- 
age  value  is  smaller  than  the  value  in  the  lower 
limit  pressure  value  setting  memory  42,  then  the 
lower  limit  comparator  39  opens  the  additive 
value  gate  44  to  provide  the  gate  26  with  the 

so  contents  (additive  value)  stored  in  the  addition 
value  memory  48.  It  should  be  noted  that  the  gate 
26  cannot  be  opened,  owing  to  the  action  of  the 
inhibit  circuit  31,  unless  the  number  of  weighing 
operations  performed  so  far  is  p  or  more.  In  the 

55  event  that  the  average  value  is  greater  than  the 
value  in  the  upper  limit  pressure  value  setting 
memory  42,  the  upper  limit  comparator  38?opens 
the  subtractive  value  gate  43  to  provide  the  gate 
26  with  the  contents  (subtractive  value)  stored  in 

eo  the  subtractive  value  memory  48.  When  the  fixed 
volume  shaping  apparatus  control  unit  34  raises 
the  plungers  14  and  actuates  the  open/close  unit 
17,  it  then  proceeds  to  actuate  the  intermittent 
drive  unit  12  to  index  the  drum  11  by  one  position, 

65  after  which  the  control  unit  sends  a  signal  indica- 

gate  44  when  the  average  value  is  smaller.  The 
comparing  and  computing  means  40  further  com- 
prises  a  divider  45  for  dividing  the  contents  of  the 
weight  value  setting  memory  23  by  a  preset 
number.  The  quotient  produced  by  the  divider  45 
is  applied  to  a  subtractive  value  memory  47  as  a 
subtractive  value  upon  being  provided  with  a 
negative  sign  by  a  sign  converter  46,  and  is 
applied  directly  to  an  additive  value  memory  48 
as  an  additive  value.  In  an  alternative  arrange- 
ment,  which  is  not  shown,  the  divider  45  may  be 
deleted  and  the  additive  and  subtractive  values 
set  directly  in  the  additive  and  subtractive 
memories  47,  48,  respectively. 

The  gate  circuit  32,  upon  receiving  the  additive 
or  subtractive  value  b  from  the  comparing  and 
computing  means  40,  combines  this  value  with 
the  adjustment  value  a  stored  in  the  adder/ 
subtractor  25.  When  the  result  a+b  falls  within  the 
allowable  range  set  in  the  adjustment  range 
setting  memory  24,  the  additive  or  subtractive 
value  b  is  applied  to  the  adder/subtractor  25. 

The  gate  circuit  32  includes  the  earlier  men- 
tioned  gate  26  and  a  comparator  50.  The  latter 
compares  the  contents  of  the  adjustment  range 
setting  memory  24  with  the  value  a+b,  which  is 
obtained  by  adding  the  adjustment  value  a, 
stored  previously  in  the  adder/subtractor,  and  the 
value  b  delivered  through  the  gate  26.  When  a+b 
fall  within  the  allowable  range,  the  comparator  50 
delivers  a  signal  that  opens  the  gate  26. 

The  target  value  adjusting  apparatus  III 
operates  in  the  following  manner. 

Prior  to  the  start  of  operation,  each  of  the 
dispersing  feeders  2,  2,  ...  is  filled  with  a  suitable 
amount  of  the  articles  to  be  weighed,  and  each  of 
the  pool  hoppers  3,  3  ...  and  weighing  hoppers 
5,5  ...  is  supplied  with  a  suitable  amount  of  the 
articles.  The  desired  weight  value,  namely  a 
target  value  x,  is  stored  in  the  weight  value  setting 
memory  23,  and  upper  and  lower  limit  values  x1r 
x2  are  stored  as  the  allowable  range  in  the 
adjustment  range  setting  memory  24.  Under 
these  conditions,  the  weight  sensors  6-1,  6- 
2,  ...  6-n  measure  the  weights  wt,  w2,  ...  wn  of 
the  articles  in  the  corresponding  weighing 
hoppers,  and  deliver  the  signals  indicative  of 
these  weight  values  to  the  combination  comput- 
ing  unit  28.  The  divider  45  divides  the  target 
weight  x  by  a  prescribed  value  to  produce  a 
quotient  of  Ax  grams.  The  quotient  Ax  is  applied 
to  the  additive  value  memory  48,  and  -Ax  is 
applied  to  the  subtractive  value  memory  47  owing 
to  the  sign  conversion  effected  by  the  sign  con- 
verter  46.  The  initial  value  of  the  adder/subtractor 
25  is  zero,  p  is  the  value  preset  for  the  inhibit 
circuit  31,  and  q  is  preset  in  the  averaging  unit  37 
as  the  number  of  samplings  taken  for  computing 
an  average  (p>q). 

When  the  start  switch  30  is  closed,  the  counter 
within  the  inhibit  circuit  31  is  reset,  the  combina- 
tion  computing  unit  28  starts  computing  combi- 
nations  of  the  weight  values  w1f  w2,  ...  wn, 
selects  an  optimum  combination  of  these  weight 
values  on  the  basis  of  the  target  value  obtained 
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merit  is  exceeded,  the  gate  26  is  not  opened,  a 
remains  the  value  in  the  adder/subtractor  25,  and 
x+a  remains  the  value  in  the  adder  27. 

Repeating  the  foregoing  operations  makes  it 
5  possible  to  grasp  a  change  in  the  average  value  of 

the  pressure  sensed  during  the  shaping  of  the 
articles,  allowing  the  target  value  for  the  com- 
binatorial  computations  to  be  adjusted  to  an 
appropriate  value. 

w  In  the  illustrated  embodiment,  the  weighing 
apparatus  is  of  the  combinatorial  type.  However, 
the  invention  may  be  applied  to  any  weighing 
apparatus.  All  that  is  needed  is  that  the  articles  be 
weighed  out,  and  introduced  into  the  fixed 

is  volume  shaping  apparatus  9,  in  accordance  with  a 
target  value  delivered  by  the  adder  27. 

In  embodiments  of  the  present  invention  as 
described  and  illustrated  hereinabove,  articles  are 
weighed  out  and  then  shaped  into  a  given  volume 

20  before  being  delivered  to  a  packaging  machine  or 
the  like.  Therefore,  when  packaging  articles  such 
as  potato  chips  and  cornflakes  that  readily  experi- 
ence  changes  in  density  owing  to  their  shape  and 
random  orientation,  it  is  possible  to  prevent  these 

25  articles  from  assuming  a  volume  greater  than  that 
expected,  thereby  protecting  against  the  risk  of 
overflow.  Embodiments  of  the  invention  can  also 
prevent  problems  during  weighing  caused  by  the 
adhesion  of  fragments  or  particles  produced  by 

30  crushing  the  articles.  This  can  give  improved 
weighing  accuracy.  Furthermore,  since  articles 
weighed  out  to  a  given  weight  are  shaped  into  a 
given  volume  by  the  pressure  application  step 
that  follows  weighing,  unnecessary  breakage  of 

35  the  articles  can  be  reduced  so  that  there  is 
reduced  risk  of  delivering  articles  of  diminished 
commercial  value.  In  addition,  since  the  weight  of 
the  weighed  out  articles  is  corrected  to  give  a 
certain  volume  of  the  articles  in  accordance  with 

40  the  pressure  sensed  when  shaping  the  articles 
into  a  mass  having  said  volume,  the  volume  and 
weight  of  the  packaged  articles  can  be  held 
desirably  close  to  the  appropriate  values  even  if 
there  should  be  some  shortfall  in  the  volume.  It 

45  should  be  noted  that  there  need  be  no  decline  in 
the  processing  capability  of  the  weighing 
apparatus  because  the  weighed  out  articles  are 
shaped  into  the  fixed  volume  in  synchronization 
with  the  weighing  operation. 

so  As  many  apparently  widely  different  embodi- 
ments  of  the  present  invention  can  be  made 
without  departing  from  the  spirit  and  scope 
thereof,  it  is  to  be  understood  that  the  invention  is 
not  limited  to  the  specific  embodiments  thereof 

55  except  as  defined  in  the  appended  claims. 

Claims 

tive  of  the  fact  to  the  drive  control  unit  29.  The 
latter  responds  by  opening  the  pool  hopper  gates 
4  in  the  weighing  stations  selected  by  the  preced- 
ing  weighing  operation,  and  then,  upon  passage 
of  a  predetermined  length  of  time  (i.e.,  the  time 
needed  forthe  weight  sensor  outputs  to  stabilize), 
by  sending  a  combinatorial  computation  start 
command  to  the  combination  computing  unit  28. 
This  is  followed  by  closing  the  pool  hopper  gates 
4  and  driving  the  corresponding  dispersing  feed- 
ers  2.  When  the  drive  control  unit  29  receives  a 
signal  indicating  that  the  drum  11  has  been 
indexed  by  one  position  and,  moreover,  when  the 
combinatorial  computation  has  ended,  the  con- 
trol  unit  29  opens  the  weighing  hopper  gates  7  of 
the  selected  weighing  sections.  This  causes  the 
articles  from  the  corresponding  weighing 
hoppers  5  to  be  discharged  into  the  collecting 
chute  3,  whence  the  articles  are  introduced  into 
whichever  of  the  revolving  vessels  10  has  been 
newly  indexed  to  the  charge  position  A  by  the 
drum  11. 

As  the  foregoing  operations  are  repeated,  the 
revolving  vessel  containing  the  articles  dis- 
charged  by  the  first  weighing  operation  is  even- 
tually  indexed  to  the  discharge  position  C,  at 
which  position  the  articles  are  released  from  the 
vessel  when  the  open/close  unit  17  is  actuated. 

In  repeating  the  above-described  steps,  p  com- 
binatorial  computations  will  eventually  be  per- 
formed.  At  such  time,  the  inhibit  circuit  31 
releases  the  gate  26  from  the  inhibited  state, 
thereby  establishing  an  operating  mode  wherein 
the  weight  value  can  be  controlled.  Specifically, 
the  averaging  unit  37  computes  the  average  of  the 
most  recent  q  pressure  values  and  delivers  the 
average  value  to  the  upper  and  lower  limit  com- 
parators  38,  39,  respectively.  If  the  average 
pressure  is  greater  than  the  value  stored  in  the 
upper  limit  pressure  memory,  then  the  subtrac- 
tive  value  gate  43  is  opened  to  deliver  the  subtrac- 
tive  value  from  the  subtractive  value  memory  47. 
Conversely,  if  the  average  pressure  is  smaller 
than  the  value  stored  in  the  lower  limit  pressure 
memory  42,  then  the  additive  value  gate  44  is 
opened  to  deliver  the  additive  value  from  the 
additive  value  memory  43.  In  order  to  determine 
whether  the  value  obtained  by  adding  the  value 
from  the  gate  26  to  the  value  a  in  the  adder/ 
subtracter  25,  namely  the  amount  of  change  in 
the  original  reference  weight  value,  is  within  the 
allowable  limits,  said  value  is  compared  with  the 
contents  of  the  adjustment  setting  memory  24.  If 
the  comparator  50  finds  that  this  value  falls  within 
the  allowable  limits,  then  the  comparator  opens 
the  gate  26.  By  way  of  example,  assume  that  a  is 
the  value  in  the  adder/subtractor  25,  and  that  b  is 
the  value  that  arrives  via  the  gate  26.  The  gate  26 
will  be  opened  when  the  following  relation  holds: 
x2<a+b<x1,  where  x,  and  x2  are  the  upper  and 
lower  limit  values,  respectively.  As  a  result,  a+b 
becomes  the  value  held  in  the  adder/subtractor 
25,  so  that  the  value  held  by  the  adder  27 
becomes  x+a+b,  where  x  is  the  original  target 
value.  When  the  allowable  range  of  the  adjust- 

60  1.  A  weighing  and  packing  method  including  a 
series  of  operations  for  packing  respective 
batches  of  goods  into  a  receptacle  (10),  each 
batch  having  a  weight  within  preset  allowable 
weight  limits  (x1f  x2),  and  each  of  the  said  oper- 

65  ations  comprising  the  steps  of  weighing-out  such 
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8.  Apparatus  according  to  claim  2,  3,  4,  5  or  6, 
wherein  the  packing  means  comprises  means  for 
introducing  pressurized  air  into  the  receptacle  at 
the  packing  position. 

9.  Apparatus  according  to  claim  7,  wherein  said 
shaped  member  comprises  a  plunger  insertable  a 
predetermined  distance  into  the  receptacle  con- 
cerned. 

10.  An  automatic  weighing  apparatus  having 
weighing  means  (5,  6)  for  weighing  out  articles, 
the  apparent  specific  gravity  whereof  is  not  con- 
stant,  to  obtain  a  batch  having  a  weight  value 
equal  to  a  target  weight  value  within  preset 
allowable  limits  (xt,  x2),  the  batch  of  articles  being 
introduced  into  a  vessel  (10),  said  apparatus 
comprising: 

shaping  means  (14)  for  shaping  the  weighed 
out  batch  of  articles  into  a  batch  of  a  fixed 
volume,  and  for  delivering  the  fixed-volume  batch 
to  a  packaging  machine; 

pressure  sensing  means  (35)  for  sensing 
pressure  developed  when  shaping  the  articles 
into  the  fixed-volume  batch;  and 

target  value  adjusting  means  (III)  responsive  to 
an  output  from  said  pressure  sensing  means  for 
adjusting  the  target  weight  value  within  the  pre- 
set  allowable  limits  so  as  to  render  the  volume  of 
weighed  out  articles  substantially  constant. 

11.  A  method  of  automatically  weighing  out 
articles  of  a  type  having  an  apparent  specific 
gravity  which  is  not  constant,  comprising  the 
steps  of: 

weighing  out  the  articles  to  obtain  a  batch 
having  a  weight  value  equal  to  a  target  weight 
value  (x)  or  closest  to  the  target  weight  value 
within  preset  allowable  limits  (x1(  x2); 

introducing  the  weighed  out  batch  of  articles 
into  a  vessel  (10)  and  shaping  the  batch  of  articles 
into  a  batch  having  a  fixed  volume; 

sensing  pressure  when  the  articles  have  been 
introduced;  and 

adjusting  the  target  weight  value  within  the 
preset  allowable  limits,  on  the  basis  of  the 
pressure  sensed  in  the  last-mentioned  step,  so  as 
to  render  the  volume  of  weighed  out  articles 
substantially  constant. 

Patentanspriiche 

1.  Wage-  und  Packungsverfahren  mit  einer 
Reihe  von  Operationen  zum  Verpacken  jeweiliger 
Warenschargen  in  einen  Behalter  (1  0),  wobei  jede 
Charge  ein  Gewicht  innerhalb  voreingestellter 
zulassiger  Gewichtsgrenzen  (x1f  x2)  aufweist,  und 
wobei  jede  der  Operationen  die  Schritte  des 
Auswagens  einer  solchen  Warencharge  mit 
einem  Gewicht  gleich  oder  nahe  dem  Zielgewicht 
(x)  und  des  Ausgebens  der  ausgewogenen  Waren 
in  den  Behalter  (10)  umfaBt,  wobei  in  dem  Verfah- 
ren  die  Waren  in  jeder  der  Operationen  unter 
Druck  in  den  Behalter  (10)  gepackt  werden,  um 
das  von  den  Waren  im  Behalter  eingenommene 
Volumen  auf  ein  vorgewahltes  zulassiges  Maft  zu 
reduzieren,  und  wobei  die  jeweiligen  beim  Packen 
der  Warenchargen  verwendeten  Driicke  iiber- 

a  batch  of  goods,  having  a  weight  equal  or  close 
to  a  target  weight  (x)  and  discharging  the 
weighed-out  goods  into  the  receptacle,  in  which 
method,  in  each  of  the  said  operations,  the  goods 
are  packed  into  the  receptacle  (10)  under  pressure  5 
so  as  to  reduce  the  volume  occupied  by  the  goods 
in  the  receptacle  to  a  preselected  permissible 
value  and  in  that  the  respective  pressures  used  in 
such  packing  of  the  batches  of  goods  are  moni- 
tored  and  respective  target  weights  for  successive  w 
operations  of  the  said  series  are  changed,  as 
between  one  operation  and  the  next  in  depend- 
ence  upon  results  obtained  previously  from  the 
monitoring,  with  a  view  to  maintaining  within 
predetermined  limits  the  packing  pressures  used  15 
in  the  successive  operations. 

2.  Weighing  and  packing  apparatus  for  carrying 
out  automatically  a  series  of  operations  for  pack- 
ing  respective  batches  of  goods  into  a  receptacle 
(10),  each  batch  having  a  weight  within  preset  20 
allowable  weight  limits  (xv  x2),  the  apparatus 
comprising: 

weighing  means,  for  weighing-out  such  a  batch 
of  goods,  having  a  weight  equal  or  close  to  a 
target  weight  (x),  and  discharging  the  batch  into  25 
the  said  receptacle  (10); 

packing  means  (14)  for  packing  the  goods  of 
each  batch  into  the  receptacle  (10)  under  pressure 
so  as  to  reduce  the  volume  occupied  by  the  goods 
in  the  receptacle  to  a  preselected  permissible  30 
value,  and  monitoring  means  (35)  for  monitoring 
the  respective  pressures,  used  in  such  packing  of 
the  batches  of  goods,  and  arranged  and  con- 
nected  to  change  respective  target  weights  for 
successive  operations  of  the  said  series,  as  35 
between  one  operation  and  the  next  in  depend- 
ence  upon  results  obtained  previously  from  the 
monitoring,  with  a  view  to  maintaining  within 
predetermined  limits  the  packing  pressures  used 
in  the  successive  operations.  40 

3.  Apparatus  according  to  claim  2,  wherein  said 
receptacle  (10)  is  provided  by  a  device  (9) 
mounted  for  movement  between  receiving,  pack- 
ing  and  discharge  positions  (A,  B,  C)  and  having  a 
plurality  of  such  receptacles  (10),  each  receptacle  45 
having  a  receiving  opening  and  a  discharge  open- 
ing,  the  discharge  opening  being  ciosable  by 
closure  means  (13)  during  packing. 

4.  Apparatus  according  to  claim  3,  in  which  the 
device  (9)  is  mounted  for  stepwise  rotation  50 
between  said  receiving  and  discharge  positions. 

5.  Apparatus  according  to  claim  4,  wherein  the 
stepwise  rotation  is  synchronized  to  steps  of  the 
said  operation. 

6.  Apparatus  as  claimed  in  any  of  claims  3  to  5  55 
comprising  means  (17,  18,  19)  provided  at  the 
discharge  position  (C)  for  opening  the  closure 
means  (13)  of  whichever  of  said  receptacles  (10) 
has  been  moved  into  said  discharge  position  (C), 
thereby  to  discharge  a  batch  of  articles  from  said  60 
receptacle. 

7.  Apparatus  according  to  claim  2,  3,  4,  5  or  6,  in 
which  the  packing  means  comprises  an  axially 
movable  shaped  member  provided  at  the  packing 
position.  65 
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Formteil  einen  Kolben  aufweist,  der  eine  vorgege- 
bene  Strecke  in  den  betreffenden  Behalter  ein- 
fiihrbar  ist. 

10.  Automatische  Wagevorrichtung  mit  Mittein 
5  (5,  6)  zum  Auswagen  von  Artikeln,  deren  auftre- 

tendes  spezifisches  Gewicht  nicht  konstant  ist, 
um  eine  Charge  zu  erhalten,  deren  Gewichtswert 
innerhalb  voreingestellter  Zulassigkeitsgrenzen 
(xu  x2)  gleich  einem  Zielgewichtswert  ist,  wobei 

10  die  Artikelcharge  in  ein  GefaB  (10)  eingefuhrt 
wird,  mit 

Formungseinrichtungen  (14)  zum  Formen  der 
ausgewogenen  Artikelcharge  zu  einer  Charge  mit 
festem  Volumen,  und  zum  Ausgeben  der  Charge 

15  von  festem  Volumen  in  eine  Verpackungsma- 
schine; 

—  Druckermittlungsmitteln  (35)  zum  Fiihlen  des 
wahrend  des  Formens  der  Artikel  zu  der  Charge 
von  festem  Volumen  entstandenen  Drucks;  und 

20  —  auf  ein  Ausgabesignal  aus  den  Druckfuhlmit- 
teln  antwortenden  Zielwerteinstellmitteln  (III)  zum 
Einstellen  des  Zielgewichtswerts  innerhalb  der 
voreingestellten  Zulassigkeitsgrenzen,  derail, 
daB  das  Volumen  der  ausgewogenen  Artikel  im 

25  wesentlichen  konstant  gemacht  wird. 
11.  Verfahren  zum  automatischen  Auswagen 

von  Artikeln,  die  mit  nicht  konstantem  spezifi- 
schen  Gewicht  auftreten,  das  nicht  konstant  ist, 
mit  den  folgenden  Schritten: 

30  —  Auswagen  der  Artikel,  zum  Erhalten  einer 
Charge  mit  einem  Gewichtswert,  der  einem  Zeil- 
gewichtswert  (x)  gleich  Oder  dem  Zielgewichts- 
wert  innerhalb  voreingestellter  Zulassigkeitsgren- 
zen  (x-i,  x2)  am  nachsten  ist; 

35  —  Einfiihren  der  ausgewogenen  Artikelcharge 
in  ein  Gefafc  (10)  und  Formen  der  Artikelcharge  zu 
einer  Charge,  die  ein  festes  Volumen  hat; 

—  Ermitteln  des  Drucks,  nachdem  die  Artikel 
eingefuhrt  worden  sind;  und 

40  —Einstellen  des  Zielgewichtswerts  innerhalb 
der  voreingestellten  Zulassigkeitsgrenzen  auf  der 
Basis  des  im  letztgenannten  Schritt  ermittelten 
Drucks,  um  das  Volumen  der  ausgewogenen 
Artikel  im  wesentlichen  konstant  zu  machen. 

45 
Revendications 

1.  Procede  de  pesee  et  d'emballage  compre- 
nant  une  serie  d'operations  destinees  a  emballer 

so  des  quantites  respectives  de  marchandises  dans 
un  recipient  (10),  chaque  quantite  ayant  un  poids 
compris  dans  des  limites  de  poids  admissibles 
predetermines  (x,,  x2),  et  chacune  de  ces  opera- 
tions  comprenant  les  stades  de  pesee  de  cette 

55  quantite  de  marchandises,  dont  les  poids  est  egal 
a  ou  proche  d'un  poids  vise  (x),  et  de  decharge- 
ment  des  marchandises  pesees  dans.le  recipient, 
procede  dans  lequel,  dans  chacune  de  ces  opera- 
tions,  les  marchandises  sont  emballees  sous 

60  pression  dans  le  recipient  (10)  de  maniere  a 
reduire  a  une  valeur  admissible  preselectionnee 
le  volume  occupe  par  les  marchandises  dans  le 
recipient  et  dans  lequel  les  pressions  respectives 
utilisees  dans  un  tel  emballage  des  quatites  de 

65  marchandises  sont  controlees  et  les  poids  vises 

wacht  werden  und  jeweilige  Zeilgewichte  fur 
nachfolgende  Operationen  der  Serie  verandert 
werden,  wie  zwischen  einer  Operation  und  der 
nachsten  in  Abhangigkeit  von  den  zuvor  durch  die 
Uberwachung  erhaltenen  Ergebnissen,  im  Hin- 
blick  auf  die  Auf  rechterhaltung  der  in  den  nachfol- 
genden  Operationen  verwendeten  Packungs- 
driicke  innerhalb  vorgegebener  Grenzen. 

2.  Wage-  und  Packungsvorrichtung  zur  automa- 
tischen  Ausfiihrung  einer  Serie  von  Operationen 
zum  Packen  jeweiliger  Warenchargen  in  einen 
Behalter  (10),  wobei  jede  Charge  ein  Gewicht 
innerhalb  voreingestellter  zulassiger  Gewichts- 
grenzen  (xv  x2)  aufweist,  mit: 

—  Wagemitteln  zum  Auswagen  einer  Waren- 
charge  mit  einem  Gewicht  gleich  oder  nahe 
einem  Zeilgewicht  (x),  und  zum  Ausgeben  der 
Charge  in  den  Behalter  (10); 

—einer  Packungseinrichtung  (14)  zum  Packen 
der  Waren  jeder  Charge  in  den  Behalter  (10)  unter 
Druck,  um  das  von  den  Waren  im  Behalter  einge- 
nommene  Volumen  auf  einen  vorgewahlten 
zulassigen  Wert  zu  reduzieren,  und  Uberwa- 
chungsmitteln  (35)  zum  Oberwachen  der  jeweili- 
gen  beim  Packen  der  Warenchargen  verwendeten 
Drucke,  weiche  so  angeordnet  und  geschaltet 
sind,  dalS  sie  die  jeweiligen  Zielgewichte  fur 
nachfolgende  Operationen  der  genannten  Serie 
verandern,  wie  zwischen  einer  Operation  und  der 
nachsten  in  Abhangigkeit  von  den  zuvor  durch  die 
Uberwachung  erhaltenen  Ergebnisse,  im  Hinblick 
auf  die  Aufrechterhaltung  der  in  den  nachfolgen- 
den  Operationen  verwendeten  Packungsdriicke 
innerhalb  vorgegebener  Grenzen. 

3.  Vorrichtung  nach  Anspruch  2,  bei  der  der 
Behalter  (10)  durch  eine  Einrichtung  (9)  gebildet 
ist,  die  zur  Bewegung  zwischen  Aufnahme-,  Pak- 
kungs-  und  Ausgabepositionen  (A,  B,  C)  montiert 
ist  und  mehrere  Behalter  (10)  aufweist,  wobei 
jeder  Behalter  eine  Aufnahmeoffnung  und  eine 
Ausgabeoffnung  aufweist,  und  die  Ausgabeoff- 
nung  wahrend  des  Packens  durch  SchlieSmittel 
(13)  verschlielSbar  ist. 

4.  Vorrichtung  nach  Anspruch  3,  bei  der  die 
Einrichtung  (9)  zur  schrittweisen  Bewegung 
zwischen  den  Aufnahme-,  Packungs-  und  Ausga- 
bepositionen  montiert  ist. 

5.  Vorrichtung  nach  Anspruch  4,  bei  der  die 
schrittweise  Bewegung  mit  Schritten  der  genann- 
ten  Operation  synch  ronisiert  ist. 

6.  Vorrichtung  nach  einem  der  Anspriiche  3  bis 
5  mit  in  der  Ausgabeposition  (C)  vorgesehenen 
Mittein  (17,  18,  19)  zum  Offnen  der  Schliefcmittel 
(13)  jedes  der  in  die  Ausgabeposition  (C)  beweg- 
ten  Behalter  (10),  um  eine  Artikelcharge  aus  dem 
Behalter  auszugeben. 

7.  Vorrichtung  nach  Anspruch  2,  3,  4,  5  oder  6, 
bei  der  die  Packungseinrichtung  ein  axial  ver- 
schiebbares  Formteil  aufweist,  das  in  der  Pak- 
kungsposition  vorgesehen  ist. 

8.  Vorrichtung  nach  Anspruch  2,  3,  4,  5  oder  6, 
bei  der  die  Packungseinrichtung  Mittel  zur  Zufuhr 
von  Druckluft  in  den  Behalter  in  der  Packungspo- 
sition  aufweist. 

9.  Vorrichtung  nach  Anspruch  7,  bei  der  das 
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recipients  (10)  qui  a  ete  amene  au  point  (C)  de 
dechargement,  de  maniere  a  decharger  une  quan- 
tite  d'articles  de  ce  recipient. 

7.  Appareil  suivant  la  revendication  2,  3,  4,  5  ou 
5  6,  dans  lequel  le  moyen  d'emballage  comprend 

un  element  profile,  axialement  mobile  et  prevu  au 
point  d'emballage. 

8.  Appareil  suivant  la  revendication  2,  3,  4,  5  ou 
6,  dans  lequel  le  moyen  d'emballage  comprend 

10  un  moyen  pour  introduire  de  I'air  sous  pression 
dans  le  recipient  au  point  d'emballage. 

9.  Appareil  suivant  la  revendication  7,  dans 
lequel  I'element  profile  comprend  un  plongeur 
qui  peut  etre  introduit  sur  une  distance  predeter- 

15  minee  dans  le  recipient  concerne. 
10.  Appareil  de  pesee  automatique  comportant 

des  moyens  (5,  6)  de  pesee  pour  peser  des  articles 
dont  la  densite  apparente  n'est  pas  constante, 
afin  d'obtenir  une  quantite  ayant  une  valeur 

20  ponderale  egale  a  une  valeur  ponderale  visee 
dans  des  limites  admissibles  predeterminees  (x1f 
x2),  la  quantite  d'articles  etant  introduite  dans  un 
recipient  (10),  cet  appareil  comprenant: 

un  moyen  (14)  de  formage  pour  former  la 
25  quantite  pesee  d'articles  en  une  quantite  a 

volume  fixe,  et  pour  amener  cette  quantite  a 
volume  fixe  a  une  machine  a  emballer; 

un  moyen  (35)  de  detection  de  la  pression  pour 
detecter  la  pression  creee  pendant  le  formage  des 

30  articles  en  cette  quantite  a  volume  fixe;  et 
un  moyen  (III)  sensible  a  un  signal  de  sortie  de 

ce  moyen  de  detection  de  la  pression  pour  regler 
la  valeur  ponderale  visee  dans  les  limites  admissi- 
bles  predeterminees  afin  de  rendre  sensiblement 

35  constant  le  volume  d'articles  peses. 
11.  Procede  de  pesee  automatique  d'articles  a 

densite  apparente  non  constante,  comprenant  les 
stades  de: 

pesee  des  articles  pour  obtenir  une  quantite 
40  dont  la  valeur  ponderale  est  egale  a  une  valeur 

ponderale  visee  (x)  ou  la  plus  proche  de  la  valeur 
ponderale  visee  dans  des  limites  admissibles 
predeterminees  (x1f  x2); 

introduction  des  quantites  pesees  d'articles 
45  dans  un  recipient  (10)  et  formage  de  la  quantite 

d'articles  en  une  quantite  a  volume  fixe; 
detection  de  la  pression  lorsque  les  articles  ont 

ete  introduits;  et 
reglage  de  la  valeur  ponderale  visee  dans  les 

so  limites  admissibles  predeterminee,  sur  la  base  de 
la  pression  detectee  pendant  le  stade  mentionne 
en  dernier,  afin  de  rendre  sensiblement  constant 
le  volume  d'articles  peses. 

respectifs  pour  les  operations  successives  de 
cette  serie  sont  modifies,  entre  une  operation  et  la 
suivante,  en  fonction  des  resultats  obtenus  prece- 
demment  par  le  controle,  en  vue  de  maintenir 
dans  des  limites  predeterminees  les  pressions 
d'emballage  utilisees  dans  les  operations  succes- 
sives. 

2.  Appareil  de  pesee  et  d'emballage  pour  exe- 
cuter  automatiquement  une  serie  d'operations 
destinees  a  emballer  des  quantites  respectives  de 
marchandises  dans  un  recipient  (10),  chaque 
quantite  ayant  un  poids  compris  dans  des  limites 
de  poids  admissibles  predeterminees  (x1f  x2), 
I'appareil  comprenant: 

des  moyens  de  pesee  pour  peser  cette  quantite 
de  marchandises  dont  le  poids  est  egal  a  ou 
proche  d'un  poids  vise  (x),  et  pour  decharger  la 
quantite  de  marchandises  dans  le  recipient  (10); 

un  moyen  (14)  d'emballage  pour  emballer  sous 
pression  chaque  quantite  de  marchandises  dans 
le  recipient  (10)  de  maniere  a  reduire  a  une  valeur 
admissible  preselectionnee  le  volume  occupe  par 
les  marchandises  dans  le  recipient,  et  un  moyen 
(35)  de  controle  pour  controler  les  pressions 
respectives  utilisees  dans  cet  emballage  des 
quantites  de  marchandises,  et  monte  et  connecte 
de  maniere  a  modifier  les  poids  vises  respectifs 
pour  les  operations  successives  de  cette  serie, 
entre  une  operation  et  la  suivante,  en  fonction  des 
resultats  obtenus  precedemment  par  le  controle, 
en  vue  de  maintenir  dans  des  limites  predetermi- 

*  nees  les  pressions  d'emballage  utilisees  dans  les 
operations  successives. 

3.  Appareil  suivant  la  revendication  2,  dans 
lequel  le  recipient  (10)  estfourni  par  un  dispositif 
(9)  monte  de  maniere  a  pouvoir  se  deplacer  entre 
les  points  (A,  B,  C)  de  reception,  d'emballage  et  de 
dechargement  et  comportant  une  pluralite  de  ces 
recipients  (10),  chaque  recipient  presentant  une 
ouverture  de  reception  et  une  ouverture  de 
dechargement,  I'ouverture  de  dechargement  pou- 
vant  etre  fermee  par  un  moyen  (13)  de  fermeture 
pendant  I'embailage. 

4.  Appareil  suivant  la  revendication  3,  dans 
lequel  le  dispositif  (9)  est  monte  de  maniere  a 
effectuer  une  rotation  pas  a  pas  entre  les  points 
de  reception  et  de  dechargement. 

5.  Appareil  suivant  la  revendication  4,  dans 
lequel  la  rotation  pas  a  pas  est  synchronisee  avec 
les  stades  de  I'operation. 

6.  Appareil  suivant  I'une  quelconque  des  reven- 
dications  3a5,   comprenant  des  moyens  (17,  18, 
19)  prevus  au  point  (C)  de  dechargement  pour 
ouvrir  le  moyen  (13)  de  fermeture  de  celui  des 
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