
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets ©  Publication  number: 0  5 0 3   1 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:  91200551.9 

@  Date  of  filing:  12.03.91 

int.  Ci.5;  B26F  1/38,  A41H  4 3 / 0 0  

@  Date  of  publication  of  application: 
16.09.92  Bulletin  92/38 

©  Designated  Contracting  States: 
BE  DE  FR  GB  IT 

©  Applicant:  SUMMAGRAPHICS  N.V. 
Rochesterlaan  6 
B-8470  Gistel(BE) 

@  Inventor:  Van  Loenhout,  William 

M.  van  St.  Aldegondestraat  1 
B-8020  Oostkamp(BE) 
Inventor:  Verdonck,  Gerard 
Nieuwpoortse  Steenweg  131 
B-8470  Gistel(BE) 

©  Representative:  Flamman,  Han 
LIOC  Patents  and  Licensing  P.O.  Box  85096 
NL-3508  AB  Utrecht(NL) 

©  Apparatus  for  plotting,  cutting  and/or  punching  sheet  material. 
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©  Apparatus  for  plotting,  cutting  and/or  punching 
the  contour  of  figures  on  and  into  respectively,  sheet 
material  4,  provided  with  a  traction-  and/or  friction 
feed  for  moving  the  sheet  material  to  and  fro  in 
accordance  with  a  first  component  of  a  plotting, 
cutting  or  punching  direction,  a  tool  head  1  movable 
in  a  direction  perpendicular  to  the  direction  of  said 
traction  and/or  friction  feed  and  parallel  to  the  sur- 
face  to  be  cut  in  accordance  with  a  second  compo- 
nent  of  said  plotting,  cutting  or  punching  direction, 
said  tool  head  being  provided  with  a  housing  7 
which  can  be  moved  in  a  direction  at  perpendicular 
to  the  surface  of  said  sheet  material  and  a  servo- 
controlled  motor  controlling  the  position  of  a  bush 
rotatably  arranged  in  said  housing  provided  with 
either  a  plotting,  cutting  or  punching  tool,  means  for 
moving  the  housing  towards  the  sheet  material  to  be 
plotted,  cut  or  punched  and  means  for  positioning 
the  cutting  or  punching  tool  such  that  the  cutting  or 
punching  direction  coincides  with  the  tangent  of  the 
contour  to  be  cut,  two  rollers  18  being  arranged  at 
the  side  of  the  bush  facing  the  sheet  material  and 
slightly  extending  therefrom  to  roll  over  said  sheet 
material  during  cutting  and  punching  respectively, 
said  cutting  or  punching  tool  being  arranged  be- 
tween  said  two  rollers,  its  cutting  direction  equalling 
the  rolling  direction  of  said  rollers  and  extending 
therefrom  over  a  distance  corresponding  to  the  de- 
sired  cutting  or  punching  depth,  the  tool  top  being 
situated  on  the  axis  of  rotation  of  the  bush. 
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The  invention  relates  to  an  apparatus  for  plot- 
ting,  cutting  and/or  punching  the  contour  of  figures 
on  and  into  respectively,  sheet  material  which  may 
be  laminated  provided  with  a  traction-  and/or  fric- 
tion  feed  for  moving  the  sheet  material  to  and  fro  in 
accordance  with  a  first  component  of  a  plotting, 
cutting  or  punching  direction,  a  tool  head  movable 
in  a  direction  perpendicular  to  the  direction  of  said 
traction  and/or  friction  feed  and  parallel  to  the  sur- 
face  to  be  cut  in  accordance  with  a  second  compo- 
nent  of  said  plotting,  cutting  or  punching  direction 
said  tool  head  being  provided  with  a  housing  which 
can  be  moved  in  a  direction  at  least  virtually  per- 
pendicular  to  the  surface  of  said  sheet  material  and 
with  which  a  servo-controlled  motor  is  connected 
controlling  the  position  of  a  bush  rotatable  arranged 
in  said  housing  provided  with  either  a  plotting, 
cutting  or  punching  tool,  means  for  moving  the 
housing  towards  the  sheet  material  to  be  cut  or 
punched  and  means  for  positioning  the  cutting  or 
punching  tool  such  that  the  cutting  or  punching 
direction  coincides  with  the  tangent  of  the  contour 
to  be  cut. 

Such  apparatus  are  known  in  which  the  knife 
cuts  the  top  layer  of  the  laminate  by  means  of  a 
more  or  less  constant  force. 

This  has  the  disadvantage  that  the  cutting 
depth  is  beyond  control  e.g.  when  the  properties  of 
the  material  vary. 

It  is  also  known  to  have  the  knife  abut  against  a 
stop.  This  has  the  drawback  that  the  cutting  depth 
depends  on  the  accuracy  of  the  distance  of  the 
head  from  the  material  to  be  cut  or  punched  and 
on  the  variations  of  the  thickness  thereof. 

The  invention  is  characterized  in  that  two  roll- 
ers  are  arranged  at  the  side  of  the  bush  facing  the 
sheet  material  and  slightly  extend  therefrom  to  roll 
over  said  sheet  material  during  cutting  and  punch- 
ing  respectively,  said  cutting  and/or  punching  tool 
being  arranged  between  said  two  rollers,  its  cutting 
or  punching  direction  equalling  the  rolling  direction 
of  said  rollers  and  extending  therefrom  over  a 
distance  corresponding  to  the  desired  cutting  or 
punching  depth  the  tool  top  being  situated  on  the 
axis  of  rotation  of  the  bush. 

The  advantage  is  that  by  moving  the  housing 
towards  the  sheet  material  the  knife  or  punch  pene- 
trates  the  sheet  material  until  the  rollers  touch  said 
material,  thereby  limiting  the  cutting  depth  to  the 
desired  value  and  keeping  it  constant  irrespective 
of  the  nature  of  the  surface  of  the  material,  vari- 
ation  of  its  thickness  and  tolerances  of  the  parallel- 
ism  of  the  guide  system  of  the  tool  head  and  the 
supporting  member  of  the  sheet  material.  Moreover 
the  friction  between  the  toolhead  and  the  sheet 
material  is  minimized  by  the  use  of  rollers. 

In  an  embodiment  of  the  invention  the  rollers 
are  part  of  a  nose-piece  which  is  detachably  fixed 

in  the  bush. 
In  this  way  the  nose-piece  can  easily  be 

changed  and  the  rollers  cleaned. 
In  a  further  embodiment  of  the  invention  the 

5  rollers  are  symmetrically  mounted  each  on  one 
arm  said  arms  pivoting  in  a  plan  through  the  axes 
of  the  rollers  and  the  nose-piece  at  equal  distance 
from  the  face  of  the  nose-piece  and  its  axis  of 
rotation  said  arms  being  pressed  towards  one  an- 

io  other  by  spring  action. 
This  has  the  advantage  that  the  cutting  tool  can 

easily  be  replaced  by  a  plotting  tool  without  any 
offset  between  the  knife  top  and  the  ball  to  draw 
and  check  the  design  before  definitely  cutting  or 

75  punching  the  material. 
In  another  embodiment  of  the  invention  on  the 

side  of  the  bush  remote  from  the  nose-piece  a 
micrometer  adjustment  is  present  to  accurately  ad- 
just  the  cutting  or  punching  depth  by  pressing  the 

20  tool  which  is  slidably  arranged  in  the  bush  against 
spring  action  into  the  desired  position. 

As  a  result  the  desired  cutting  or  punching 
depth  can  easily  be  obtained  without  losing  time. 

The  material  has  to  be  moved  to  and  fro  while 
25  cutting  the  desired  contours  and  it  is  absolutely 

necessary  that  no  slip  or  deformation  takes  place. 
This  requires  a  uniform  feed  along  the  full 

width  of  the  sheet. 
It  is  known  to  use  rollers  the  surface  of  which 

30  are  roughened  by  fixing  hard  grains  thereon  but  it 
is  difficult  to  obtain  the  uniformity  of  thickness  and 
roughness  required 
It  in  also  known  to  use  cross-hatched  knurling  tools 
to  impress  a  cross-wise  pattern  in  the  roller  surface 

35  but  it  is  very  difficult  to  obtain  a  pattern  in  which 
the  tops  are  of  uniform  height  and  sufficiently  sharp 
especially  in  somewhat  harder  materials. 

The  use  of  one  single  roller  extending  over  the 
entire  width  of  the  sheet  material  is  not  advisable 

40  as  it  is  mostly  subject  to  bending. 
In  a  further  embodiment  of  the  invention  the 

rollers  of  the  friction  feed  are  relatively  short  and 
drive  the  sheet  material  mainly  at  its  edges  where- 
as  cross  hatched  knurls  on  the  roller  surface  are 

45  obtained  by  means  of  a  tipped  chisol  and  simulta- 
neously  rotating  the  roller  and  shifting  the  chisol 
such  that  helical  grooves  are  obtained  with  a  helix 
angle  or  preferably  45°  choosing  the  depth  and 
the  number  of  grooves  such  that  the  top  of  each 

50  resulting  pyramide  is  sharp. 
In  this  way  the  bearings  can  be  arranged  at  a 

shorter  distance  from  one  another  so  that  the  rigid- 
ity  is  enormously  increased  and  the  tops  of  the 
pyrimide  are  sharper  and  have  a  better  grip  on  the 

55  sheet  material. 
The  invention  will  now  be  illustrated  by  way  of 

example  with  reference  to  the  accompanying  draw- 
ings  in  which 
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Fig.  1  shows  a  front  view  of  a  part  of  an 
apparatus  with  tool  head 

Fig.  2  a  left  side  view 
Fig.  3  a  nose  piece  with  rollers  on  fixed  axes 
Fig.  4  a  nose  piece  in  which  a  plotting  tool  is 

inserted 
Fig.  5  a  side  view  of  a  friction  feed  roller 
Fig.  6  a  schematic  front  view  of  the  helical 

grooves  of  a  roller  of  Fig  5 
Fig.  7  a  length  cut  of  a  roller 

In  Fig.  1  and  2  the  tool  head  1  is  movable  in  a 
direction  perpendicular  to  the  direction  2  of  the 
traction-  and/or  friction-feed  along  a  guide  system 
3  by  means  of  rollers  5  attached  to  the  frame  6 
A  housing  7  can  be  moved  along  guide  bars  8  in  a 
direction  perpendicular  to  both  the  direction  2  of 
the  traction  and/or  friction  feed  and  the  direction  of 
length  of  the  guide  system  3  so  at  least  virtually 
perpendicular  to  the  surface  of  the  sheet  material. 

To  the  housing  7  a  servo-controlled  motor  9  is 
connected  which  controls  the  position  of  a  bush  10 
which  is  rotatable  in  the  housing  7  and  is  provided 
with  a  cutter  knife  or  punch  11.  The  bush  10,  so 
the  cutter  knife  11,  is  positioned  by  the  motor  9 
such  that  its  direction  of  cutting  always  coincides 
with  the  tangent  of  the  contour  to  be  cut.  In  this 
case  the  motor  9  drives  the  bush  10  by  means  of  a 
toothed  belt  12  but  it  is  equally  possible  to  drive 
the  bush  10  directly.  The  motion  can  be  of  any 
servo-controlled  type  e.g.  a  step-motion. 

For  cutting  the  housing  7  is  moved  towards  the 
sheet  material  4  by  means  of  a  solenoid  13  against 
the  action  of  a  spring  (not  shown).  It  will  be  clear 
that  other  moving  means  like  f.e.  compressed  air 
can  also  be  used. 

To  the  bush  10  a  nose-piece  14  is  attached  as 
shown  in  Fig.  3  provided  with  two  rollers  15  which 
may  be  of  the  ball  bearing  type  and  slightly  extend 
therefrom  to  roll  over  the  sheet  material  4  during 
cutting  and/or  punching  whereas  the  cutting  knife 
11  is  arranged  between  the  two  rollers  15  and 
extend  there  beyond  over  a  distance  equal  to  the 
desired  cutting  depth.  The  cutting  direction  or  the 
knife  11  coincides  with  the  rolling  direction  of  the 
rollers  15.  By  moving  the  housing  7  towards  the 
sheet  material  4  the  cutting  knife  11  pierces  said 
material  4  until  the  rollers  15  touch  the  surface  of 
the  material  and  the  desired  cutting  depth  is  ob- 
tained  and  remains  always  the  same  during  cutting 
irrespective  of  the  nature  of  the  surface  of  the 
material,  variation  of  its  thickness  and  tolerances  in 
the  parallelism  of  the  guide  system  3  with  respect 
to  the  supporting  member  of  the  sheet  material 
which  here  consists  of  a  rubber  coated  rod  16. 
Said  nose-piece  14  is  detachably  fixed  on  the  bush 
10  so  that  the  nose-piece  14  can  easily  be 
changed  and  the  rollers  cleaned. 

Another  type  of  nose-piece  17  is  shown  in 

figures  1  and  2.  Here  the  rollers  18  are  symmetri- 
cally  mounted,  each  on  one  arm  19  which  pivots  in 
a  plane  through  the  axes  of  the  rollers  18  and  the 
nose-piece  17  at  some  distance  from  the  face  of 

5  the  nose  piece  17  whereas  said  arms  19  are 
pressed  towards  one  another  by  spring  action.  This 
may  be  obtained  f.e.  by  a  simple  O-ring  around  the 
arms  19  in  the  notches  20. 

This  gives  the  possibility  to  replace  the  cutting 
io  knife  11  by  f.e.  a  plotting  tool  21  as  shown  in  fig.  4 

without  any  offset  between  the  knife  top  and  the 
top  of  the  plotting  tool. 

As  a  result  it  is  possible  to  plot  and  check  the 
design  before  definitely  cutting  the  material. 

is  For  accurately  adjusting  the  cutting  depth  of 
the  knife  11  a  micrometer  adjustment  22  is  pro- 
vided  which  presses  the  cutter  knife  11  which  is 
slidably  arranged  in  the  bush  10  against  spring 
action  into  the  desired  position. 

20  The  fine  adjustment  is  of  utmost  importance  for 
precision  cutting  of  signs  and  graphics  for  which 
laminated  material  may  be  used  of  which  the  top 
layer  consists  of  vinyl  film  f.e.  which  is  stuck  to  a 
backing  layer.  After  cutting  the  vinyl  layer  along  the 

25  desired  contour  of  the  sign  or  graphic,  the  top  layer 
can  easily  be  weeded  from  the  backing  layer. 

For  moving  the  sheet  material  4  friction-feed 
rollers  23  (not  shown)are  provided  between  which 
and  pressure  rollers  the  sheet  material  4  is 

30  pinched. 
As  shown  in  figures  5,  6  and  7  those  rollers  23 

are  provided  at  their  surface  with  a  cross-hatched 
knurl  24  by  means  of  a  tipped  chisel  (not  shown) 
and  simultaneously  rotating  the  roller  and  shifting 

35  the  chisel  such  that  helical  grooves  25  are  obtained 
with  a  helix  angle  of  45°  so  that  the  helixed  inter 
one  another  at  an  angle  26  of  90  °  .  The  depth  and 
the  number  of  grooves  are  chosen  such  that  the 
top  of  each  resulting  pyramid  27  is  sharp  so  as  to 

40  get  a  better  and  uniform  grip  on  the  sheet  material 
4  As  a  matter  of  fact  multiple  tipped  chisels  in  the 
form  of  a  mill  can  be  used  on  an  appropriate 
machine. 

The  rollers  23  are  selectively  shut  and  attached 
45  to  a  common  shaft  which  may  advantageously  be 

supported  in  the  vicinity  of  each  roller  23. 

Claims 

50  1.  Apparatus  for  plotting,  cutting  and/or  punching 
the  contour  of  figures  on  and  into  respectively, 
sheet  material  which  may  be  laminated,  pro- 
vided  with  a  traction-  and/or  friction  feed  for 
moving  the  sheet  material  to  and  fro  in  accor- 

55  dance  with  a  first  component  of  a  plotting, 
cutting  or  punching  direction,  a  tool  head  mov- 
able  in  a  direction  perpendicular  to  the  direc- 
tion  of  said  traction  and/or  friction  feed  and 

3 
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parallel  to  the  surface  to  be  cut  in  accordance 
with  a  second  component  of  said  plotting,  cut- 
ting  or  punching  direction,  said  tool  head  being 
provided  with  a  housing  which  can  be  moved 
in  a  direction  at  least  virtually  perpendicular  to  5 
the  surface  of  said  sheet  material  and  with 
which  a  servo-controlled  motor  is  connected 
controlling  the  position  of  a  bush  rotatably  ar- 
ranged  in  said  housing  provided  with  either  a 
plotting,  cutting  or  punching  tool,  means  for  10 
moving  the  housing  towards  the  sheet  material 
to  be  plotted,  cut  or  punched  and  means  for 
positioning  the  cutting  or  punching  tool  such 
that  the  cutting  or  punching  direction  coincides 
with  the  tangent  of  the  contour  to  be  cut.  is 
characterized  in  that  two  rollers  are  arranged  at 
the  side  of  the  bush  facing  the  sheet  material 
and  slightly  extend  therefrom  to  roll  over  said 
sheet  material  during  cutting  and  punching  re- 
spectively,  said  cutting  or  punching  tool  being  20 
arranged  between  said  two  roller,  its  cutting 
direction  equalling  the  rolling  direction  of  said 
rollers  and  extending  therefrom  over  a  distance 
corresponding  to  the  desired  cutting  or  punch- 
ing  depth,  the  tool  top  being  situated  on  the  25 
axis  of  rotation  of  the  bush. 

grooves  such  that  the  top  of  each  resulting 
pyramid  is  sharp. 

2.  Apparatus  according  to  claim  characterized  in 
that  the  rollers  are  part  of  a  nose-piece  which 
is  detachably  fixed  on  the  bush.  30 

3.  Apparatus  according  to  claim  1  and  2,  char- 
acterized  in  that  the  rollers  are  symmetrically 
mounted  each  on  one  arm  said  arms  pivoting 
in  a  plane  through  the  axis  of  the  rollers  and  35 
the  nose-piece  at  some  distance  from  the  face 
of  the  nose-piece  and  its  axis  of  rotation  said 
arms  being  pressed  towards  one  another  by 
spring  action. 

40 
4.  Apparatus  according  to  one  of  the  preceding 

claims,  charatcrized  in  that  on  the  side  of  the 
bush  remote  from  the  nose  piece  a  micrometer 
adjustment  is  present  to  accurately  adjust  the 
cutting  or  punching  depth  by  pressing  the  tool  45 
which  is  slidably  arranged  in  the  bush  against 
spring  action  into  the  desired  position. 

5.  Apparatus  according  to  one  of  the  preceding 
claims,  characterized  in  that  the  rollers  of  the  so 
friction-feed  are  relatively  short  and  drive  the 
sheet  material  mainly  at  its  edges  whereas 
cross-hatched  knurls  on  the  cutter  surface  are 
obtained  by  means  of  a  tipped  chisel  and 
simultaneously  rotating  the  roller  and  shifting  55 
the  chisel  such  that  helical  grooves  are  ob- 
tained  with  a  helix  angle  of  preferably  45° 
choosing  the  depth  and  the  number  of  the 

4 
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