
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  5 1 9   5 6 6   A 1  

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

©  Application  number:  92201757.9 

@  Date  of  filing:  15.06.92 

int.  CI  5=  B65B  19/34,  B65B  1 /34  

®  Priority:  17.06.91  NL  9101043  ©  Applicant:  WEIGHPACK  INTERNATIONAL  B.V. 
31a,  Stevinstraat 

@  Date  of  publication  of  application:  NL-2587  EA  The  Hague(NL) 
23.12.92  Bulletin  92/52 

@  Inventor:  Kout,  Andries  Pieter 
©  Designated  Contracting  States:  1,  Wiegers 

DE  ES  FR  GB  IT  NL  NL-2681  MS  Monster(NL) 

©  Representative:  van  der  Kloet-Dorleijn, 
Geertruida  W.F.,  Drs.  et  al 
EXTERPATENT  B.V.  P.O.  Box  3241 
NL-2280  GE  Rijswijk(NL) 

©  Packaging  device. 

©  The  invention  relates  to  a  device  for  continuous 
metering  and  delivering  into  packaging  units  (10)  of 
products  ready  for  use,  such  as  screws,  nuts,  bolts 
etc.  The  device  comprises  a  stock  container  (V),  a 
conveyor  system  comprising  at  least  two  trough 
conveyors  (3,  4)  provided  with  vibrating  elements, 
means  (M)  for  regulating  the  speed  of  conveyance  of 
the  products  to  be  metered,  and  means  (11,  12)  for 
weighing  and  metering  the  products.  Connected  to 
at  least  one  trough  conveyor  (3,  4),  the  device  is 

provided  with  a  buffer  element  which  is  preferably 
an  endless  belt  (9).  The  buffer  action  of  an  endless 
belt  (9)  takes  place  through  reversal  of  its  direction 
of  conveyance.  The  use  of  such  a  buffer  element 
makes  it  possible  to  limit  considerably  the  falling 
height  of  the  products  for  metering,  and  thus  to 
reduce  the  risk  of  damage,  while  the  supply  of 
products  from  the  stock  container  (V)  need  not  be 
interrupted  at  any  stage  at  all. 
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The  invention  relates  to  a  device  for  continuous 
metering  and  delivering  into  packaging  units  of 
products  ready  for  use,  of  the  same  shape  and 
weight  and  of  limited  size,  comprising  a  stock 
container,  a  conveyor  system  comprising  at  least 
two  trough  conveyors  provided  with  vibrating  ele- 
ments,  means  for  regulating  the  speed  of  convey- 
ance  of  the  products  to  be  metered,  and  also 
means  for  metering  by  weighing  and  delivering  the 
conveyed  products  into  packaging  units. 

Such  a  device  is  known  in  various  forms,  and 
is  used  for  packing  products  such  as  screws,  nuts, 
bolts,  nails,  washers  etc.  made  from  ferrous  or  non- 
ferrous  metals  or  from  plastics  into  small  packaging 
units. 

More  particularly,  the  known  device  comprises 
a  conveyor  system,  comprising  two  or  three  trough 
conveyors  which  are  set  in  vibration  independently 
of  each  other  by  means  of  electromagnetic  vibra- 
tors.  The  width  of  the  trough  conveyors  present 
can  vary  between  80/150/200/250/300  and  400 
mm,  and  depends  on  the  weight  per  volume  to  be 
metered  within  a  certain  weight  range. 

For  the  abovementioned  trough  widths,  weight 
ranges  of  the  products  of  10  -  500  g,  50  -  3500  g, 
100  -  6000  g,  500  -  10,000  g,  5000  -  25,000  g  and 
10,000  -  35,000  g  respectively  are  normally  used. 
The  weight  range  in  question  is,  however,  partly 
determined  by  the  weighing  system  present. 

According  to  a  first  variant  of  such  a  device, 
the  products  to  be  packed  are  transferred  from  the 
stock  container  to  trough  conveyors,  of  which  at 
least  one  trough  is  used  for  coarse  metering  and 
weighing  of,  for  example,  about  80%  of  the  total 
quantity  of  products  to  be  metered  by  weighing, 
while  at  least  one  other  trough  conveyor,  which  is 
placed  parallel  to  the  first  trough  conveyor,  and  is 
also  supplied  from  the  stock  container,  is  used  for 
accurate  metering  of  the  required  remaining  quan- 
tity. 

The  speed  of  the  products  to  be  conveyed  can 
be  varied  in  the  trough  conveyors  if  desired. 

The  desired  quantity  to  be  delivered  into  the 
packaging  unit  is  metered  from  the  trough  convey- 
ors  into  a  weighing  pan  fitted  on  a  weighing  sys- 
tem.  When  the  required  weight  is  reached,  the 
contents  of  said  weighing  pan  are  metered  in  their 
entirety  into  the  packaging  unit. 

The  disadvantage  of  such  a  device  lies  in  the 
fact  that  the  required  quantity  of  the  products  to  be 
metered  is  collected  in  the  weighing  pan  and  dis- 
charged  in  its  entirety  out  of  this  weighing  pan  into 
the  packaging  unit.  The  falling  height  of  the  pro- 
ducts  is  considerable  here,  with  the  result  that  the 
risk  of  damage  to,  for  example,  the  screw  thread  of 
fixing  materials  to  be  metered  is  great. 

Besides,  this  known  device  operates  discontin- 
uous^:  when  the  required  weight  has  been  largely 

reached  by  means  of  the  coarse  stream,  the  sup- 
ply  thereof  is  stopped,  and  material  is  then  sup- 
plied  only  by  means  of  the  fine  stream  from  the 
trough  conveyor  placed  parallel  to  the  trough  con- 

5  veyor  for  the  coarse  stream.  This  fine  stream  usu- 
ally  provides  approximately  10  -  20%  of  the  quan- 
tity  to  be  metered  after  stopping  of  the  supply  from 
the  coarse  stream.  The  product  stream  capacity  in 
the  supply  system  therefore  falls  considerably  al- 

io  ready  during  this  fine  stream,  while  on  reaching  the 
required  quantity  in  the  weighing  pan  it  has  fallen 
right  down  to  zero. 

In  order  to  some  extent  to  overcome  stagnation 
of  the  supply  stream,  a  device  is  known  in  which 

75  the  supply  system  is  the  same  as  that  of  the 
device  described  above,  but  in  which  the  weighing 
system  is  made  double,  i.e.  a  first  weighing  pan  in 
which  the  coarse  weighing  is  carried  out,  for  exam- 
ple  up  to  about  85%,  and  a  weighing  pan  into 

20  which  the  difference  from  the  desired  weight  is 
metered,  in  this  case  about  15%.  During  the  fine 
stream  the  product  stream  capacity  does  not  fall, 
because  the  first  weighing  pan  can  be  refilled  in 
the  overlap  time.  The  product  stream  is  stopped 

25  only  when  the  outlet  of  the  first  weighing  pan  is 
opened,  in  order  to  ensure  that  products  do  not  fall 
between  the  pan  lids. 

The  disadvantage  of  this  device  with  two 
weighing  pans  is,  however,  that  the  falling  height  of 

30  the  products  from  the  weighing  pan  to  the  pack- 
aging  unit  has  increased:  namely  from  the  first 
weighing  pan  to  the  second  weighing  pan,  and  then 
to  the  packaging  unit. 

A  device  of  the  type  described  in  the  preamble 
35  has  now  been  found,  by  which  a  higher  metering 

capacity  per  unit  time  can  be  obtained,  with  an 
acceptable  falling  height  of  the  products  to  be 
metered. 

The  device  according  to  the  invention  is 
40  characterised  in  that  the  device  connected  to  at 

least  one  trough  conveyor  is  provided  with  a  buffer 
element. 

Providing  a  buffer  element  in  the  present  in- 
vention  makes  it  possible  to  maintain  a  high  meter- 

45  ing  capacity,  through  the  fact  that  fluctuations  re- 
sulting  from  changing  the  packaging  units  are 
eliminated  by  this  buffer  element. 

The  buffer  element  is  preferably  a  horizontal 
buffer  element.  This  horizontal  buffering  makes  it 

50  possible  to  place  the  packaging  units  a  short  dis- 
tance  from  the  outlet  of  the  buffer  element,  with  the 
result  that  the  falling  height  of  the  products  to  be 
metered  and  delivered  can  be  limited  considerably 
compared  with  the  known  devices  described 

55  above. 
In  a  particularly  expedient  embodiment  the 

buffer  element  is  an  endless  belt. 
The  use  of  an  endless  belt  makes  a  continuous 
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metering  process  from  the  metering  system  possi- 
ble.  The  buffering  action  of  an  endless  belt  takes 
place  through  changing  of  its  conveying  speed. 

The  endless  belt  is  more  particularly  provided 
with  means  for  reversing  the  direction  of  convey- 
ance  of  the  belt.  Reversing  the  direction  of  convey- 
ance  means  that  -  of  course,  depending  on  the 
supply  speed  of  products  and  on  the  speed  of 
conveyance  of  the  belt  -  the  part  of  the  belt  lying 
behind  the  supply  point  is  used  as  a  storage  area. 
Such  a  horizontal  buffering  has  the  advantage  that 
the  exact  number  of  products  deposited  on  the  belt 
is  known. 

This  reversal  of  the  direction  of  conveyance  of 
the  endless  belt  takes  place,  of  course,  during 
changing  of  the  packaging  units  to  be  filled.  After 
placing  of  a  new  packaging  unit  to  be  filled,  the 
direction  of  conveyance  of  the  endless  belt  is  re- 
versed  again,  so  that  the  products  deposited  on  the 
belt,  including  those  which  were  deposited  during 
the  buffering  stage,  can  be  delivered  to  the  pack- 
aging  unit. 

The  use  of  a  horizontal  buffer  element  there- 
fore  makes  continuous  and  essentially  constant 
supply  of  products  from  a  stock  container  possible. 

For  certain  products  to  be  metered  and  deliv- 
ered  into  a  packaging  unit,  it  is  desirable  for  the 
products  all  to  be  delivered  in  the  same  position. 
For  such  applications  the  device  is  provided  with 
product  position  influencing  devices.  These  product 
position  influencing  devices  expediently  comprise  a 
directing  magnet.  A  directing  magnet  makes  it  pos- 
sible  to  meter  magnetisable  products  parallel  to 
each  other  into  a  packaging  unit. 

The  invention  will  be  explained  in  greater  detail 
below  with  reference  to  a  drawing,  in  which: 

Fig.  1  shows  schematically  a  known  one-pan 
metering  device; 
Fig.  2  shows  schematically  the  same  device  as 
that  shown  in  Fig.  1,  but  with  two  weighing  pans; 
Fig.  3a  shows  in  longitudinal  section  a  first  em- 
bodiment  of  a  device  according  to  the  invention, 
and  Fig.  3b  gives  a  top  view  thereof; 
Figs.  4a,  4b  show  a  second  embodiment  of  a 
device  according  to  the  invention,  also  in  lon- 
gitudinal  section  and  top  view  respectively; 
Figs.  5a,  5b  show  schematically  a  device  ac- 
cording  to  the  invention  provided  with  a  direct- 
ing  magnet. 

Fig.  1  shows  schematically  a  device  of  a 
known  type  for  metering  and  delivering  into  pack- 
aging  units,  such  as  boxes  etc.,  of  products  which 
are  ready  for  use. 

More  particularly,  this  known  device  comprises 
in  succession  a  stock  container  V,  two  vibrating 
troughs  1  ,  2,  a  vibrating  trough  3  for  coarse  meter- 
ing  of  the  material  to  be  metered  and,  parallel 
thereto,  a  vibrating  trough  4  for  fine  metering  of  the 

material  to  be  metered,  a  weighing  pan  6  con- 
nected  to  a  weighing  system  5,  and  a  packaging 
unit  7,  for  example  a  box. 

This  device  works  as  follows: 
5  From  a  schematically  shown  stock  container  V 

the  products  to  be  metered  and  packed,  for  exam- 
ple  screws,  nuts  or  bolts  and  the  like,  are  delivered 
to  a  conveyor  system  which  in  the  device  shown 
here  comprises  two  trough  conveyors  1,  2  which 

io  are  provided  with  (electro-magnetic)  vibrators.  On 
discharge  from  the  second  trough  conveyor  2,  a 
substantial  part  of  the  product  stream  is  conveyed 
to  vibrating  trough  3,  and  a  (smaller)  part  to  vibrat- 
ing  trough  4.  The  required  weight  is  metered  by 

is  means  of  the  coarse  stream  from  vibrating  trough  3 
(approx.  85%)  and  the  fine  stream  from  vibrating 
trough  4  (approx.  15%)  into  a  weighing  pan  6  (the 
weighing  is  recorded  here  by  weighing  cell  5).  This 
weighing  pan  6  is  opened  when  the  required 

20  weight  has  been  reached,  and  the  total  quantity  of 
weighed  product  is  discharged  into  box  7.  Due  to 
the  fact  that  the  falling  height  of  the  products  is 
considerable,  the  chance  of  damage  to,  for  exam- 
ple,  the  screw  thread  is  great  during  metering  of 

25  fixing  materials. 
Besides,  as  the  required  weight  is  approached, 

the  supply  by  way  of  the  coarse  stream  is  ended, 
and  material  is  supplied  to  the  weighing  pan  only 
by  means  of  the  fine  stream.  This  means  that  the 

30  product  stream  capacity  in  the  supply  system  falls 
during  the  fine  stream. 

Fig.  2  shows  a  variant  of  the  device  shown  in 
Fig.  1,  which  more  particularly  comprises  a  double 
weighing  of  the  quantity  of  products  to  be  metered, 

35  i.e.  a  weighing  pan  6  in  which  the  weighing  of  the 
larger  quantity  takes  place,  for  example  approxi- 
mately  90%  of  the  required  total  weight,  which 
weighing  pan  is  supplied  by  vibrating  trough  3.  The 
weighing  of  the  quantity  present  in  weighing  pan  6 

40  takes  place  by  means  of  weigh 
ing  cell  5a.  In  addition  to  weighing  pan  6,  a 

weighing  pan  7  is  present  (placed  below  weighing 
pan  6  in  Fig.  2),  which  is  supplied  with  the  quantity 
metered  into  weighing  pan  6,  after  metering  has 

45  taken  place  into  weighing  pan  7  with  the  fine 
stream  coming  out  of  vibrating  trough  4,  by  weigh- 
ing  with  weighing  cell  5b.  By  means  of  this  system 
the  coarse  stream  is  therefore  weighed  in  weighing 
pan  6,  the  difference  from  the  desired  weight  (for 

50  example,  approximately  10%)  is  metered  into 
weighing  pan  7,  the  desired  total  quantity  is 
weighed  out  in  weighing  pan  7  by  discharging  the 
contents  of  weighing  pan  6  into  weighing  pan  7, 
and  the  total  weight  quantity  is  discharged  into 

55  packaging  unit  8. 
The  advantage  of  such  a  system  is  that  during 

the  fine  stream  the  product  stream  capacity  does 
not  fall,  because  the  first  weighing  pan  is  filled 

3 
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roughly  in  the  overlap  period.  Only  when  the  first 
weighing  pan  is  opened  does  the  product  stream 
capacity  fall  to  zero,  in  order  to  prevent  products 
from  falling  between  the  pan  lids. 

The  disadvantage  is,  however,  that  the  falling 
height  of  the  products  has  increased;  from  vibrating 
trough  3  into  weighing  pan  6,  from  weighing  pan  6 
to  weighing  pan  7,  and  from  weighing  pan  7  to 
packaging  unit  8. 

Figs.  3a  and  3b  show  schematically  a  device 
according  to  the  invention.  Essential  in  the  inven- 
tion  is  the  presence  of  the  buffer  element  con- 
nected  to  at  least  one  trough  conveyor.  In  the 
present  case  this  buffer  element  comprises  a  con- 
veyor  belt  9  which  is  provided  with  means  for 
making  the  belt  run  forwards  or  backwards  (these 
means  are  shown  schematically  by  M).  Conveyor 
belt  9  is  placed  directly  below  the  outlet  of  vibrat- 
ing  trough  3  of  the  coarse  stream.  From  conveyor 
belt  9  the  product  is  metered  directly  into  the 
packaging  unit  10  placed  on  weighing  cell  11. 

When  the  required  weight  has  been  approxi- 
mately  reached  by  the  coarse  stream  in  the  pack- 
aging  unit  10,  the  conveyor  belt  9  is  reversed,  and 
the  product  is  deposited  on  the  belt  and  therefore 
stored.  During  this  time  the  desired  weight  is  ob- 
tained  by  means  of  metering  via  the  fine  stream  4. 
When  the  fine  metering  is  completed,  the  pack  10 
is  changed,  and  conveyor  belt  9  is  reversed  again. 
The  product  buffered  on  the  belt  is  then  metered 
preferably  at  3  different  speeds  of  the  conveyor 
belt  into  the  packaging  unit  10.  These  speeds  are 
selected  depending  on  the  quantity  of  product 
present  on  the  belt,  which  quantity  can  be  one,  two 
or  three  layers,  due  to  the  buffering. 

The  device  shown  here  makes  it  possible  to 
obtain  a  higher  metering  capacity  per  unit  time, 
with  a  low  falling  height  of  the  products  to  be 
metered.  This  device  is  suitable  in  particular  when 
the  buffering  time  of  the  coarse  stream  is  shorter 
than  the  fine  stream  and  pack  changing  time,  i.e. 
for  large  portions  from  about  1 5 - 2 5   kg.  The 
advantage  of  the  present  invention  is  that  the  prod- 
uct  stream  in  the  vibrating  trough  supply  system  is 
constant,  and  need  not  be  interrupted. 

Figs.  4a  and  4b  show  a  different  embodiment 
of  the  device  according  to  the  invention  shown  in 
Figs.  3a  and  3b,  the  difference  being  that  the 
quantity  of  product  supplied  by  vibrating  trough  4 
for  the  fine  stream  is  weighed  by  weighing  cell  12. 
The  buffering  on  belt  9  then  takes  place  only 
during  the  pack  change,  it  being  assumed  that  the 
fine  stream  time  is  shorter  than  the  coarse  stream 
time. 

Finally,  Figs.  5a  and  5b  show  the  same  device 
as  that  shown  in  Figs.  4a  and  4b,  but  provided  with 
a  directing  magnet  14  in  order  to  meter  products 
parallel  to  each  other  through  magnetism  into  pack- 

aging  unit  10  during  the  coarse  metering  from 
buffer  belt  9,  and  thus  to  exert  a  product  position 
influence.  At  the  end  of  coarse  metering,  which  is 
carried  out  by  means  of  weighing  with  weighing 

5  cell  11,  packaging  unit  10  is  moved  to  the  position 
of  packaging  unit  13,  and  supplementing  to  the 
desired  weight  from  the  fine  stream  takes  place. 

Of  course,  there  is  no  point  in  using  a  directing 
magnet  other  than  for  magnetisable  materials;  other 

io  means  which  influence  the  position  of  the  products 
to  be  metered  in  the  packaging  unit  can,  however, 
also  be  used. 

It  can  be  seen  from  the  embodiments  of  the 
device  according  to  the  invention  shown  in  Figs.  3, 

is  4  and  5  that  the  use  of  a  buffer  element,  and  in 
particular  a  horizontal  buffer  element,  has  the  fol- 
lowing  advantages: 

-  low  falling  height; 
-  the  filling  position  can  be  influenced  in  one 

20  plane  through  regulation  of  the  speed  of  con- 
veyance  of  the  buffer  belt,  as  a  result  of 
which  a  trajectory  can  be  created; 

-  low  overall  height; 
-  high  metering  capacity; 

25  -  low  dynamic  weighing  cell  load; 
-  continuous  metering  process  from  the  meter- 

ing  system. 

Claims 
30 

1.  Device  for  continuous  metering  and  delivering 
into  packaging  units  (10)  of  products  ready  for 
use,  of  the  same  shape  and  weight  and  of 
limited  size,  comprising  a  stock  container  (V), 

35  a  conveyor  system  comprising  at  least  two 
trough  conveyors  (3,  4)  provided  with  vibrating 
elements,  means  (M)  for  regulating  the  speed 
of  conveyance  of  the  products  to  be  metered, 
and  also  means  (11,  12)  for  metering  by 

40  weighing  and  delivering  the  conveyed  products 
into  packaging  units  (10),  characterised  in  that 
the  device  connected  to  at  least  one  trough 
conveyor  (3,  4)  is  provided  with  a  buffer  ele- 
ment. 

45 
2.  Device  according  to  claim  1,  characterised  in 

that  the  buffer  element  is  a  horizontal  buffer 
element. 

50  3.  Device  according  to  claim  1  or  2,  characterised 
in  that  the  buffer  element  is  an  endless  belt 
W- 

4.  Device  according  to  claim  3,  characterised  in 
55  that  the  endless  belt  (9)  is  provided  with 

means  (M)  for  reversing  the  direction  of  con- 
veyance. 

4 
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5.  Device  according  to  claims  1  -  4,  characterised 
in  that  the  device  is  also  provided  with  product 
position  influencing  means. 

6.  Device  according  to  claim  5,  characterised  in  5 
that  the  product  position  influencing  means 
comprise  a  directing  magnet  (14). 
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