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(54)  Device  and  method  for  processing  cardboard 

(57)  The  invention  relates  to  a  device  for  processing 
cardboard,  comprising: 

transport  means  connecting  the  loading  station  to 
the  processing  means. 
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a  loading  station  for  cardboard, 
processing  means,  such  as  for  instance  printing 
means  and/or  box-forming  means,  and 

The  invention  also  relates  to  a  method  for  process- 
ing  stacked  cardboard  sheets. 
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Description 

The  invention  relates  to  a  device  for  processing 
cardboard,  comprising: 

5 
a  loading  station  for  cardboard, 
processing  means,  such  as  for  instance  printing 
means  and/or  box-forming  means,  and 
transport  means  connecting  the  loading  station  to 
the  processing  means.  10 

The  invention  also  relates  to  a  method  for  process- 
ing  stacked  cardboard  sheets. 

The  existing  devices  and  methods  for  processing 
cardboard,  in  particular  corrugated  cardboard,  are  char-  is 
acterized  by  a  large  feeding  machine  for  continuous 
lengths  of  cardboard,  which  cardboard  in  continuous 
lengths  is  subsequently  cut  and  stacked  in  stacks  of 
cardboard  in  sheet  form,  wherein  the  dimensions  into 
which  the  cardboard  is  cut  depend  on  the  final  process-  20 
ing.  The  stacks  of  cut  cardboard  sheets  are  then  placed 
in  a  buffer.  Such  a  buffer  generally  contains  stacks  of 
cardboard  sheets  of  varying  dimensions.  Generally 
placed  some  distance  from  the  buffer  is  a  plurality  of 
processing  machines,  for  instance  for  printing  and  form-  25 
ing  into  boxes  of  the  cardboard  sheets.  The  further 
processing  lines  usually  have  a  smaller  capacity  than 
the  capacity  of  the  device  in  which  the  cardboard  is  cut. 
Mutual  harmonizing  of  the  processing  lines  and  the 
device  in  which  the  cardboard  is  cut  into  sheets  usually  30 
takes  place  manually  in  that  personnel  present  on  the 
shop  floor  place  the  stacks  of  sheets  of  cardboard  into, 
and  remove  them  from,  the  buffer.  This  is  a  relatively 
labour-intensive  process  wherein  there  is  moreover  the 
drawback  that  the  stacks  with  relatively  narrow  strips  of  35 
cardboard,  such  as  are  used  for  instance  to  manufac- 
ture  cardboard  boxes,  will  engage  with  each  other. 
Herein  must  be  envisaged  at  least  two  adjacent  stacks 
of  cardboard  sheets  which  are  gripped  for  instance  on 
the  underside  when  the  stacks  are  moved  to  or  from  the  40 
buffer  with  a  fork-lift  truck,  when  such  stacks  are  placed 
in  a  processing  line  or  when  the  stacks  are  carried 
through  the  processing  line.  Owing  to  the  fact  that  a 
stack  is  built  up  of  separate  cardboard  sheets,  there  is  in 
any  case  the  danger  that  when  the  bottom  sheet  is  dis-  45 
placed  the  mass  inertia  of  the  cardboard  sheets  lying  on 
top  will  cause  these  sheets  to  shift  slightly  relative  to  the 
bottommost  sheet.  The  side  walls  lying  perpendicularly 
of  the  transporting  direction  of  such  a  stack  of  card- 
board  sheets  therefore  usually  display  a  curve  in  side  so 
view.  When  now  a  plurality  of  stacks  of  relatively  narrow 
strips  are  placed  at  a  short  mutual  distance,  it  may 
occur  that  a  top  sheet  of  a  particular  stack  of  cardboard 
sheets  lies  at  least  partly  above  the  plane  of  the  bottom 
cardboard  sheet  of  an  adjacent  cardboard  stack.  This  is  55 
undesirable  because  it  makes  further  processing  of  the 
stack  of  cardboard  sheets  more  difficult.  Separation  of 
the  larger  stack  into  sub-stacks  for  instance  is  hereby 

made  very  difficult.  A  solution  for  this  problem  is  known 
in  the  prior  art.  A  band  is  herein  arranged  round  a  stack 
of  cardboard  sheets.  The  arranging  of  such  a  band  is 
relatively  costly  and  usually  renders  the  top  and  bottom 
cardboard  sheets  of  a  stack  unusable  since  the  edges 
are  usually  damaged  by  the  band,  as  this  must  be 
arranged  round  the  stack  with  the  required  bias. 
Another  drawback  of  stacks  with  relatively  narrow  strips 
of  cardboard  is  that  as  a  result  of  the  limited  stability 
they  can  tip  over. 

The  invention  has  for  its  object  to  provide  an 
improved  device  and  method  with  which  partial  sliding 
of  adjacent  stacks  of  cardboard  sheets  into  each  other 
can  be  prevented. 

The  invention  provides  for  this  purpose  a  device  of 
the  type  stated  in  the  preamble  wherein  cutting  means 
are  arranged  between  the  loading  station  and  the 
processing  means  for  reducing  the  cardboard  from  the 
loading  station  to  processable  cardboard  portions.  The 
loading  station  is  preferably  a  loading  station  for  stacked 
cardboard  in  sheet  form.  Preferably  placed  between  the 
loading  station  and  the  cutting  means  is  a  de-stacker  for 
separating  the  cardboard  stack  placed  in  the  loading 
station  into  sub-stacks.  Loading  station  and  de-stacker 
can  also  be  combined  in  a  feed  device.  By  including  cut- 
ting  means  in  the  device  it  is  possible  to  load  the  device 
with  cardboard  sheets  of  relatively  large  dimensions. 
With  such  cardboard  sheets  the  phenomenon  as 
described  above  of  adjacent  cardboard  stacks  engag- 
ing  with  each  other  does  not  occur,  or  hardly  so.  The 
problem  of  cardboard  stacks  engaging  with  each  other 
will  therefore  no  longer  occur,  or  hardly  so,  since  the 
stacks  are  only  cut  shortly  before  they  are  processed  in 
the  processing  device.  There  is  therefore  practically  no 
time  for  the  cardboard  stacks  with  relatively  narrow 
cardboard  strips  to  deform.  Another  significant  advan- 
tage  lies  in  the  fact  that  fewer  stacks  of  cardboard 
sheets  of  varying  dimensions  have  to  be  received  in  the 
buffer  between  the  feed  device  and  the  processing 
device.  This  simplifies  stock  control,  enables  relatively 
lower  stock  levels  and  facilitates  transport  since  rela- 
tively  large  quantities  of  cardboard  can  be  moved  simul- 
taneously.  Yet  another  advantage  is  the  comparatively 
great  stability  of  a  stack  with  cardboard  sheets  of  rela- 
tively  large  dimensions.  Such  a  stack  will  not  tip  over,  or 
only  do  so  under  very  extreme  conditions. 

The  cutting  direction  of  the  cutting  means  prefera- 
bly  runs  substantially  parallel  to  the  transporting  direc- 
tion  from  the  loading  station  to  the  processing  means.  In 
another  preferred  embodiment  the  cutting  direction  of 
the  cutting  means  lies  substantially  perpendicular  to  the 
transporting  direction  from  the  loading  station  to  the 
processing  means.  The  most  suitable  cutting  direction 
can  be  chosen  subject  to  the  space  in  which  the  device 
is  placed,  the  form  and  orientation  of  the  cardboard  for 
processing  in  the  processing  device.  In  preferred 
embodiments,  transport  means  connect  onto  the  cutting 
means.  The  entire  transport  from  the  loading  station  to 
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the  processing  means  must  take  place  in  automated 
manner,  this  in  order  to  minimize  the  required  operator 
hours. 

In  yet  another  preferred  embodiment  the  cutting 
transport  means  are  embodied  such  that  they  repeat-  s 
edly  take  one  or  several  sheets  for  cutting  from  a  sup- 
plied  stack  and  carry  these  along  the  cutting  means.  A 
stacker  is  preferably  also  placed  in  cutting  direction 
behind  the  cutting  means  for  stacking  cut  cardboard 
portions.  Cutting  of  a  relatively  thick  stack  of  cardboard  u 
sheets  is  difficult,  requires  expensive  cutting  means  and 
entails  a  relatively  high  risk  of  damage  to  the  cut  card- 
board  portions.  It  is  therefore  recommended  to  cut  the 
sheets  to  the  desired  dimensions  separately  or  in 
smaller  stacks.  n 

The  invention  also  comprises  a  method  wherein  the 
supplied  cardboard  sheets  are  cut  in  line  into  processa- 
ble  portions  before  being  fed  to  the  processing  device. 
In  preference  the  cutting  direction  herein  lies  substan- 
tially  perpendicularly  of  the  feed  direction  of  the  card-  2t 
board  to  the  cutting  device.  It  is  also  possible  for  the 
cutting  direction  to  lie  substantially  perpendicularly  of 
the  feed  direction  of  the  cut  cardboard  to  the  processing 
device.  The  advantages  of  such  a  method  have  already 
been  described  with  reference  to  the  device  according  21 
to  the  invention. 

The  present  invention  will  be  further  elucidated  with 
reference  to  the  non-limitative  embodiments  shown  in 
the  following  figures.  Herein: 

3( 
Fig.  1  shows  a  perspective  view  of  a  device  accord- 
ing  to  the  invention,  and 
Fig.  2  shows  a  perspective  view  of  a  part  of  the  cut- 
ting  means  forming  part  of  the  device  of  fig.  1  . 

3t 
Fig.  1  shows  a  device  1  to  which  stacks  of  card- 

board  sheets  2  are  fed.  The  device  comprises  a  tiltable 
frame  part  3  to  which  support  arms  4  are  fixed,  on  which 
support  arms  4  lies  a  stack  of  cardboard  sheets  5  for 
processing.  For  placing  of  stack  5  on  support  arms  4  the  4t 
frame  part  3  must  be  situated  in  substantially  vertical 
position.  The  support  arms  are  herein  placed  in  a  lowest 
position.  After  stack  5  has  been  placed  on  support  arms 
4  the  tiltable  frame  part  will  be  pivoted  and  support  arms 
4  will  be  moved  uniformly  upward.  A  stack  part  6  will  41 
herein  always  be  engaged  by  a  conveyor  belt  7.  The 
transporting  direction  of  conveyor  belt  7  is  indicated  with 
arrow  P1.  Connecting  onto  conveyor  belt  7  on  the  side 
remote  from  frame  part  3  is  the  cutting  device  8  for  cut- 
ting  the  cardboard  sheets  present  in  stack  parts  6,  st 
which  sheets  are  moved  as  according  to  arrows  P2  in  a 
direction  substantially  perpendicular  to  the  transport 
direction  P1  .  They  are  herein  gripped  by  cutting  discs  9. 
The  passage  through  cutting  device  8  results  in  stacks 
of  cut  cardboard  sheets  10.  Subject  to  the  desired  st 
dimensions  of  the  stacks  of  cut  cardboard  sheets  10, 
additional  cutting  discs  1  1  can  be  placed  in  the  possible 
transport  path  of  cutting  device  8  or  at  least  one  cutting 

disc  9  can  be  displaced  out  of  the  transport  path  of  cut- 
ting  device  8  to  the  additional  cutting  discs  1  1  .  Depend- 
ing  on  cutting  device  8,  one  or  more  sheets  are  cut 
simultaneously.  When  the  stack  of  sheets  for  cutting  is 
smaller  than  the  number  of  sheets  situated  in  the  stack 
part  6,  it  is  recommended  to  connect  a  stacker  1  2  onto 
the  cutting  device  8.  The  cut  cardboard  sheets  can  then 
be  placed  in  stacks  of  cut  cardboard  sheets  10  of  the 
desired  height.  Because  the  stacks  of  cut  cardboard 
sheets  10  have  reached  the  desired  height,  they  will  be 
fed  with  a  conveyor  belt  13  to  a  further  processing 
device  14  as  according  to  an  arrow  P3.  The  processing 
device  1  4  can  consist  for  instance  of  a  printing  device  or 
a  device  for  manufacturing  cardboard  boxes.  This  figure 
also  shows  that,  shortly  before  the  stacks  of  cut  card- 
board  sheets  10  are  fed  to  the  processing  device  14, 
they  are  separated  from  each  other  by  a  conveyor  belt 
15  connecting  onto  conveyor  belt  13.  This  conveyor  belt 
15  can  for  instance  be  driven  at  a  higher  speed  than 
conveyor  belt  13. 

Fig.  2  shows  a  detail  view  of  a  part  of  the  cutting 
device.  Placed  above  the  conveyor  belt  7  shown  in  fig.  1 
is  a  plate  1  6  with  which  stack  parts  6  can  be  displaced 
in  the  direction  P2.  This  plate  1  6  is  supported  by  a  beam 
17,  which  beam  is  displaceable  by  operating  a  cylinder 
1  8  as  according  to  arrow  P4.  As  soon  as  a  stack  part  6 
has  been  displaced  sufficiently  in  the  direction  P2,  a 
bottom  sheet  19  of  the  stack  part  6  will  be  engaged  by  a 
friction  wheel  20  which  rotates  as  according  to  arrow 
P5.  The  friction  wheel  20  is  provided  with  a  central 
groove  21  above  which  is  placed  a  cutting  disc  9.  Due  to 
the  movement  of  the  bottom  sheet  as  according  to 
arrow  P2  the  cutting  disc,  when  pressed  downward  suf- 
ficiently  by  the  arm  22,  will  cut  through  the  sheet  1  9.  The 
friction  wheel  20  is  driven  by  a  drive  which  is  not  shown 
in  this  figure.  In  order  to  adjust  the  position  of  both  cut- 
ting  disc  9  and  friction  wheel  20  it  is  possible  to  move  as 
according  to  arrow  P6  a  shaft  23  on  which  arm  22 
engages  such  that  cutting  disc  9  is  moved  clear  of  card- 
board  sheet  19.  It  is  then  possible  as  according  to 
arrows  P7  and  P8  to  alter  the  position  at  which  the  arm 
22  engages  on  shaft  23  after  a  fixing  bolt  24  has  been 
loosened.  When  the  desired  position  of  cutting  disc  9 
has  been  reached,  the  bolt  24  must  be  re-tightened. 
The  displacement  of  friction  wheel  20  must  correspond 
with  the  displacement  of  cutting  disc  9.  For  this  purpose 
the  cutting  wheel  9  can  be  displaced  as  according  to 
arrow  P9  after  loosening  of  the  bolt  25. 

An  alternative  to  the  detail  view  shown  in  fig.  2  com- 
prises  at  least  one  driven  cutting  disc  9.  A  driven  friction 
wheel  20  for  co-action  with  cutting  disc  9  herein 
becomes  unnecessary.  In  the  case  of  the  driven  cutting 
disc  9,  it  is  only  necessary  to  support  the  sheet  19  in  a 
manner  such  that  at  least  one  groove-like  space  is  left 
clear  beneath  the  driven  cutting  disc  9. 

For  the  sake  of  clarity  it  is  stated  that  only  one  pre- 
ferred  embodiment  is  described  here,  the  scope  of  pro- 
tection  sought  by  this  application  being  specified  by  the 
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claims. 

Claims 

1  .  Device  for  processing  cardboard,  comprising:  s 

a  loading  station  for  cardboard, 
processing  means,  such  as  for  instance  print- 
ing  means  and/or  box-forming  means,  and 
transport  means  connecting  the  loading  station  w 
to  the  processing  means,  wherein  cutting 
means  are  arranged  between  the  loading  sta- 
tion  and  the  processing  means  for  reducing  the 
cardboard  from  the  loading  station  to  process- 
able  cardboard  portions.  15 

2.  Device  as  claimed  in  claim  1  ,  wherein  the  loading 
station  is  a  loading  station  for  stacked  cardboard  in 
sheet  form. 

20 
3.  Device  as  claimed  in  claim  2,  wherein  a  de-stacker 

is  placed  between  the  loading  station  and  the  cut- 
ting  means  for  separating  a  cardboard  stack  placed 
in  the  loading  station  into  sub-stacks. 

25 
4.  Device  as  claimed  in  claim  3,  wherein  the  loading 

station  and  the  de-stacker  are  combined  in  one 
feed  device. 

5.  Device  as  claimed  in  any  of  the  foregoing  claims,  30 
wherein  the  cutting  means  comprise  at  least  one 
rotatable  cutting  disc. 

6.  Device  as  claimed  in  any  of  the  foregoing  claims, 
wherein  the  cutting  direction  of  the  cutting  means  35 
runs  substantially  parallel  to  the  transporting  direc- 
tion  from  the  loading  station  to  the  processing 
means. 

7.  Device  as  claimed  in  any  of  the  claims  1  -5,  wherein  40 
the  cutting  direction  of  the  cutting  means  lies  sub- 
stantially  perpendicular  to  the  transporting  direction 
from  the  loading  station  to  the  processing  means. 

8.  Device  as  claimed  in  claim  7,  wherein  the  cutting  45 
device  comprises  cutting  transport  means  for  dis- 
placing  the  cardboard  for  cutting  from  a  first  con- 
veyor  belt,  from  the  loading  station  to  the  cutting 
means,  in  a  direction  substantially  perpendicular  to 
the  transporting  direction  of  the  first  conveyor  belt,  so 

9.  Device  as  claimed  in  claim  8,  wherein  a  second 
conveyor  belt  connects  onto  the  cutting  device  for 
displacing  the  cut  cardboard  leaving  the  cutting 
means  from  the  cutting  transport  means  to  the  55 
processing  means  in  a  direction  substantially  per- 
pendicular  to  the  cutting  direction. 

10.  Device  as  claimed  in  any  of  the  claims  7-9,  wherein 
the  cutting  transport  means  are  embodied  such  that 
they  repeatedly  take  one  or  several  sheets  for  cut- 
ting  from  a  supplied  stack  and  carry  these  along  the 
cutting  means,  and  a  stacker  is  placed  in  cutting 
direction  behind  the  cutting  device  for  stacking  cut 
cardboard  portions. 

11.  Method  for  processing  stacked  cardboard  sheets, 
wherein  the  supplied  cardboard  sheets  are  cut  in 
line  into  processable  portions  before  being  fed  to 
the  processing  device. 

12.  Method  as  claimed  in  claim  1  1  ,  wherein  the  cutting 
direction  lies  substantially  perpendicularly  of  the 
feed  direction  of  the  cardboard  to  the  cutting  device. 

13.  Method  as  claimed  in  claim  11  or  12,  wherein  the 
cutting  direction  lies  substantially  perpendicularly  of 
the  feed  direction  of  the  cut  cardboard  to  the 
processing  device. 

4 
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