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Automatic  machine  for  slitting  flexible  material  into  strips. 

Each  carriage  (27)  comprises  a  geared  motor  for 
moving  the  carriage  along  the  guide  and  position 
control  sensors  connected  to  a  monitoring  device 
(25)  actuating  said  motors  in  order  to  position  the 
cutters  and  countercutters  in  the  cutting  position  and 
to  adjust  said  position  when  the  machine  is  in  opera- 
tion.  Each  carriage  is  advantageously  provided  with 
pneumatic  brakes  for  locking  it  in  place. 

©  Machine  (10)  for  longitudinally  slitting,  by  means 
of  a  plurality  of  cutters  and  rotary  countercutters 
respectively,  a  continuous  strip  (16)  of  flexible  ma- 
terial  fed  to  it. 

The  cutters  and  countercutters  are  individually 
supported  by  carriages  (27)  movable  along  respec- 
tive  first  and  second  guides  so  as  to  position  them- 
selves  on  the  two  sides  of  the  strip  to  be  slit. 
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There  are  known  machines  for  longitudinally 
slitting  continuous  strips  of  flexible  material,  such 
as  paper,  cardboard,  plastic  film,  etc.. 

These  machines  comprise  a  plurality  of  rotary 
blades,  called  cutters,  each  having  a  respective 
countercutter  on  the  opposite  side  of  the  strip  of 
paper  to  be  cut,  said  strip  generally  being  unrolled 
from  a  feeder  reel  at  the  inlet  of  the  machine  and 
the  plurality  of  strips  cut  from  it  each  being  rolled 
onto  a  respective  outlet  reel. 

The  cutters  and  countercutters  are  usually  sup- 
ported  so  as  to  be  able  to  manually  adjust  their 
position  in  a  crosswise  direction  to  the  strip  to  be 
cut,  to  enable  the  machine  to  be  preset  for  slitting 
strips  of  different  widths. 

This  presetting  operation  is  usually  carried  out 
by  the  operator,  by  hand  and  with  the  machine  at  a 
standstill,  before  the  slitting  operations  begin. 

Moreover,  since  the  slitting  action  of  the  cutters 
and  countercutters  is  achieved  by  their  lateral  con- 
frontation  (with  an  action  that  could  be  likened  to 
that  of  the  blades  of  a  pair  of  scissors),  at  least  one 
of  them  (usually  the  cutter)  has  a  crosswise  adjust- 
ment  device  (for  example,  pneumatically  con- 
trolled)  for  bringing  it  closer  to  the  lateral  surface  of 
its  respective  countercutter.  This  device  (usually  of 
the  all-or-nothing  type),  however,  offers  the  pos- 
sibility  of  adjusting  the  degree  of  contact  upon 
which  the  quality  of  the  cut  notably  depends. 

The  operations  to  be  carried  in  starting  up  a 
machine  of  known  technique  can  therefore  be  sum- 
marized  as: 
positioning  the  countercutters  in  the  transversal  po- 
sition  corresponding  to  the  desired  slitting  position; 
subsequently  positioning  the  cutters  in  place  close 
to  their  respective  countercutters;  placing  the  strip 
between  the  cutters  and  countercutters;  operating 
the  device  to  bring  the  cutters  and  countercutters 
close  together  so  as  to  start  up  the  slitting;  and 
lastly,  starting  the  strip  moving. 

Once  the  slitting  has  begun  if,  for  any  reason 
whatsoever,  the  resulting  strips  are  not  of  the  right 
width,  it  is  necessary  to  turn  off  the  machine  and 
repeat  the  described  positioning  operations  all  over 
again.  This  obviously  results  in  an  enormous  waste 
of  time. 

Moreover,  if  the  slitting  operation  has  to  be 
carried  out  on  several  reels  and  if  each  cut  has  to 
coincide  with  reference  marks  on  the  strip  unrolled 
from  each  reel  (printings,  perforations,  etc.)  the 
result  will  be  that,  due  to  the  typical  tolerances  in 
preparing  these  references,  when  changing  from 
one  reel  to  the  next  it  will  be  necessary  to  re- 
position  the  cutters  and  countercutters,  thus  pre- 
venting  the  possibility  of  a  continuous  slitting  op- 
eration  using,  for  example,  automatic  reel  changing 
devices. 

Moreover,  most  of  the  machines  of  known 

technique  have  a  mechanism  which  couples  the 
cutters  to  their  respective  countercutters  to  be  op- 
erated  in  order  to  move  them  simultaneously  while 
operating  only  one  of  them.  With  this  kind  of 

5  mechanism,  however,  the  strip  being  slit  must  be 
removed  completely,  thus  making  the  adjusting  op- 
erations  even  longer. 

The  general  scope  of  this  invention  is  to  ob- 
viate  the  aforementioned  problems  by  providing  a 

w  transverse  slitting  machine  for  slitting  a  strip  of 
flexible  material,  which  has  cutters  and  countercut- 
ters  which  are  individually  movable  to  enable  them 
to  move  close  together  and  to  shift  laterally  to  vary 
their  cutting  position,  with  the  utmost  speed  and 

75  precision,  even  while  the  machine  is  in  operation. 
This  scope  is  achieved,  according  to  the  inven- 

tion,  by  providing  a  machine  for  longitudinally  slit- 
ting,  by  means  of  a  plurality  of  cutters  and  respec- 
tive  opposing  rotary  countercutters,  a  continuous 

20  strip  of  flexible  material  fed  between  them,  char- 
acterized  by  the  fact  that  the  cutters  and  counter- 
cutters  are  individually  supported  by  carriages 
movable  along  a  first  and  a  second  guide,  respec- 
tively,  disposed  on  the  two  sides  of  the  strip  to  be 

25  slit,  substantially  parallel  to  its  surface  and  cros- 
swise  to  its  length,  each  carriage  comprising  an 
electric  motor  with  a  kinematic  coupling  to  couple  it 
to  and  move  it  along  its  respective  guide  and  a 
position  sensor  to  detect  its  position,  each  of  the 

30  cutters  and  respective  countercutters  being  mov- 
able  towards  and  away  from  each  other  in  a  direc- 
tion  perpendicular  to  the  continuous  strip  to  be  cut, 
by  means  of  a  linear  actuator,  all  the  motors,  all  the 
sensors  and  all  the  linear  actuators  being  oper- 

35  atively  connected  to  a  monitoring  device  which 
controls  the  position  of  the  cutters  and  countercut- 
ters.  The  innovatory  principles  of  this  invention  and 
its  advantages  with  respect  to  the  known  technique 
will  be  more  clearly  evident  from  the  following 

40  description  of  a  possible  exemplificative  embodi- 
ment  applying  such  principles,  with  reference  to 
the  accompanying  drawings,  in  which: 

-  figure  1  shows  a  schematic  lateral  elevational 
view  of  a  slitting  machine  according  to  the 

45  invention; 
-  figure  2  shows  a  substantially  frontal  partial 

cutaway  view  of  a  part  of  the  machine  of 
figure  1  ; 

-  figure  3  shows  a  schematic  cross-sectional 
so  view  of  a  detail  of  the  machine  of  figure  1  ; 

-  figure  4  shows  a  section  plan  cutaway  view 
along  the  line  IV-IV  of  figure  3; 

-  figure  5  shows  a  schematic  view  of  a  part  of 
the  machine  of  figure  1  ; 

55  -  figure  6  shows  a  partial  cross-sectional  view 
along  a  median  plane  of  a  detail  of  the  ma- 
chine  of  figure  1  . 

With  reference  to  the  figures,  a  machine  made 
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according  to  this  invention  and  genetically  indi- 
cated  by  reference  10  is  shown  schematically  in 
figure  1  ,  where  the  wall  in  the  foreground  has  been 
removed  to  show  the  parts  in  question.  Said  ma- 
chine  10  comprises  a  supporting  structure  11  on 
which  are  supported  two  box-shaped  beams  12  in 
which  slide  (as  can  be  clearly  seen  in  figure  2)  a 
plurality  of  carriages  27  with  a  protruding  portion 
13,  each  supporting  cutter  units  14  and  countercut- 
ter  units  15,  respectively.  Running  between  the 
units  14  and  15  is  a  strip  to  be  cut  16  which  winds 
off  a  reel  17,  while  the  plurality  of  cut  strips  each 
wind  onto  an  outlet  reel  18. 

Since  the  plurality  of  carriages  27,  upper  and 
lower,  are  essentially  identical  to  one  another, 
hereinafter  only  one  of  them  will  be  described.  In 
the  figures  showing  more  than  one  carriage  the 
parts  having  the  same  name  will  be  indicated  by 
the  same  reference  number  followed  by  the  suffix 
"prime".  As  can  be  clearly  seen  in  figure  2,  each 
countercutter  unit  comprises  a  rim  19  which  is 
made  to  rotate  by  a  coaxial  motor  20  (of  the  type 
for  example  with  an  external  rotor).  Each  cutter  unit 
comprises  an  idle  wheel  21  supporting  a  circum- 
ferential  blade  22.  The  idle  wheel  is  connected  to 
the  shank  23  of  a  linear  actuator  24  so  as  to  bring 
it  close  to  the  strip  to  be  cut  in  a  direction  per- 
pendicular  to  the  sliding  surface  of  the  latter. 

Figure  3  shows  the  portion  of  the  carriage  27 
inside  its  respective  supporting  beam  12,  to  which 
is  connected,  through  a  slot  28  traversing  the  entire 
length  of  the  beam,  a  flange  26  for  supporting  the 
cutter  or  countercutter  unit.  The  carriage  27  runs 
along  a  ball-bearing  guide  29  secured  inside  the 
beam  12  and  comprises  an  electric  geared  motor 
30  with  pinion  31  meshing  with  a  rack  extending 
transversally  to  the  beam  12. 

The  carriage  comprises,  moreover,  a  position 
sensor  33  sliding  along  an  optical  line  34  extending 
transversally  to  the  beam  to  indicate  the  position  of 
the  carriage  with  respect  to  the  beam  1  2. 

The  carriage  also  comprises  hydraulic  brakes 
composed  of  pistons  35  which  are  fed  through 
pipes  36,  37  and  which  when  actuated  press 
against  an  internal  wall  of  the  beam  so  as  to  lock 
the  position  of  the  carriage. 

As  can  be  clearly  seen  in  figures  4  and  5,  the 
slot  28  along  which  the  carriages  slide  is  closed  by 
a  thin  metal  plate  37  passing  through  each  carriage 
in  correspondence  with  a  shaped  passage  38  with 
end  rollers  39.  Disposed  at  the  edges  of  the  slot  28 
are  magnetic  bands  40  to  ensure  that  the  metal 
plate  37  adheres  to  the  beam,  thus  preventing 
cutting  scraps  from  penetrating  inside  the  beam. 

As  can  be  seen  in  particular  in  figure  5,  each 
carriage  27  comprises  on  one  side  a  proximity 
sensor  41  and  on  the  other  side  an  activating 
bracket  42,  so  that  each  carriage  can  detect  the 

excessive  closeness  of  another  carriage  sliding 
along  the  same  beam.  For  example,  figure  5  shows 
part  of  a  second  carriage  with  protruding  portion 
1  3'  and  with  its  bracket  42'  actuating  the  sensor  41 

5  of  the  carriage  with  protruding  portion  13. 
As  shown  in  figure  6,  each  idle  wheel  21  sup- 

porting  a  cutter  advantageously  comprises  a 
spring-operated  mechanism  enabling  the  blade  to 
slide  axially,  so  as  to  absorb  working  and  position 

io  tolerances  of  the  cutters  and  countercutters.  In 
particular,  each  wheel  21  comprises  a  hollow  pin 
43,  integral  with  the  shank  23,  and  supporting,  by 
means  of  a  bearing  44  to  enable  their  relative  axial 
sliding,  a  hub  45  in  turn  supporting,  by  means  of 

75  bearings  46,  a  frame  47  to  which  the  blade  22  is 
secured. 

Disposed  inside  the  hollow  pin  43  is  a  thrust 
spring  48  acting  between  a  second  pin  49  secured 
to  the  hub  45  and  a  bush  50,  the  latter  being 

20  screwable  in  order  to  adjust  the  compression  of  the 
spring  48. 

In  this  way,  the  lateral  stresses  on  the  blade  22 
act,  against  the  action  of  the  spring  48,  to  cause 
the  part  45  to  slide  axially  on  the  hollow  pin  43.  By 

25  adjusting  the  compression  of  the  spring,  it  is  possi- 
ble  to  establish  the  degree  of  stress  required  in 
order  to  cause  such  sliding,  so  as  to  prevent  any 
slight  unevenness  in  the  texture  of  the  material  to 
be  slit  from  causing  shifting  which  would  give  rise 

30  to  wavy  and  inaccurate  cuts. 
As  shown  schematically  in  figure  1,  the  entire 

machine  10  is  monitored  by  a  monitoring  device 
25,  for  example  microprocessor-controlled,  which 
monitors  the  motors  of  the  carriages,  the  linear 

35  actuator  of  the  cutters,  the  motors  for  rotation  of 
the  countercutters  and  all  the  position  and  proxim- 
ity  sensors,  as  well  as  the  mechanism  for  unwin- 
ding  and  rewinding  the  strip  of  material  being  cut. 
Said  device  25,  for  example  controllable  by  means 

40  of  a  keyboard  and  display  unit  51,  will  not  be 
further  described,  since  it  is  of  known  technique 
and,  especially  in  view  of  the  following  description, 
easily  imaginable  by  any  technician  expert  in  the 
art. 

45  The  machine  described  above  operates  in  the 
following  way.  First  the  strip  to  be  cut  (for  example, 
a  strip  of  paper,  cardboard,  etc.)  is  positioned  be- 
tween  the  cutters  and  countercutters. 

Then  the  position  of  the  plurality  of  upper  and 
50  lower  carriages  is  controlled  by  means  of  the  key- 

board  51,  so  as  to  position  them  in  the  required 
cutting  position;  the  cutters  to  be  used  (since  the 
number  of  cutters  can  be  greater  than  the  number 
of  cuts  required)  are  then  lowered  by  operating  the 

55  pistons  24,  and  lastly,  the  cutting  operation  is  start- 
ed  up. 

The  position  requested  for  each  cut,  by  means 
of  the  keyboard  or  other  data  input  device  (for 
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example,  a  magnetic  support),  is  processed  by  the 
device  25  which  monitors  the  movement  of  the 
carriages  by  means  of  the  motors  30  while  it  re- 
ceives  a  feedback  signal  of  their  position  by  means 
of  the  sensors  33  which  read  the  relative  positions 
along  the  optical  line  34.  Any  errors  or  failures,  or 
simply  any  careless  commands  given  by  the  oper- 
ator,  which  would  lead  to  the  collision  of  two  car- 
riages  moving  along  the  same  supporting  beam, 
are  neutralized  by  the  proximity  sensors  41  which, 
by  means  of  a  signal  to  the  device  25,  stop  the 
carriages  whenever  they  detect  a  bracket  42  ap- 
proaching. 

Thanks  to  the  possibility  of  accurate  positioning 
offered  by  a  feedback  system  as  described,  it  is 
possible  to  bring  the  cutters  and  countercutters 
close  together  without  the  need  for  further  shifting 
devices,  such  as  for  example  pneumatic  cylinders, 
disposed  in  the  idle  wheel  supporting  the  cutters, 
as  are,  on  the  contrary,  required  in  the  known 
technique. 

It  is  consequently  possible  to  achieve  a  precise 
adjustment  of  the  contact  force  between  the  cutters 
and  countercutters  thereby  obtaining  a  better  qual- 
ity  cut.  Any  small  differences,  due  for  example  to  a 
lack  of  perfect  parallelism  between  the  cutters  and 
the  countercutters,  are  absorbed  by  the  spring  de- 
vice  shown  in  figure  6.  Once  the  positioning  has 
been  carried  out,  the  device  25  actuates  the  brakes 
35  so  as  to  firmly  secure  the  carriages  in  the 
required  positions. 

During  the  slitting,  if  the  reference  marks  to  be 
followed  on  the  strip  should  shift,  due  to  a  printing 
error  or  in  changing  from  one  reel  to  the  next,  it  is 
sufficient  to  send  a  signal  to  the  monitoring  device 
25  whereupon  it  will  make  the  necessary  adjust- 
ments,  moving  the  cutters  and  respective  counter- 
cutters  in  synchronism  so  as  to  ensure  continuity 
of  the  cutting. 

The  signal  indicating  the  shifting  of  the  referen- 
ces  marks  can  be  sent  either  by  hand  by  means  of 
the  keyboard  51  ,  after  visual  detection  by  the  oper- 
ator,  or  automatically  by  means  of  optical  systems 
52,  for  example  with  photoelectric  cells,  which  de- 
tect  the  position  of  such  reference  marks  and  com- 
municate  it  to  the  device  25.  These  optical  systems 
are  per  se  of  known  technique  and  therefore  not 
further  described,  since  they  are  easily  imaginable 
by  any  expert  technician. 

The  foregoing  description  of  an  embodiment 
applying  the  innovatory  principles  of  this  invention 
is  obviously  given  merely  by  way  of  example  in 
order  to  illustrate  such  innovatory  principles  and 
should  not  therefore  be  understood  as  a  limitation 
to  the  sphere  of  the  invention  claimed  herein. 

For  example,  the  mechanism  moving  the  strip 
to  be  cut  is  of  known  technique  and  therefore 
shown  only  schematically  in  the  drawings.  The 

number  of  driven  and  non-driven  rollers  can  obvi- 
ously  be  extremely  varied  and  their  disposition  can 
differ  in  order  to  adapt  the  machine  to  particular 
requirements,  made  necessary  for  example  by  the 

5  material  of  which  the  strip  to  be  cut  is  made. 
The  number  of  carriages  actually  possessed  by 

the  machine  will  be  in  relation  to  the  maximum 
number  of  cuts  envisaged  for  that  particular  ma- 
chine. 

70  According  to  a  possible  variation  of  the  ma- 
chine  described  above,  the  device  25  could,  for 
example  for  structural  economy,  be  made  with  a 
piloting  circuit  for  one  motor  only  switchable  in 
sequence  from  one  carriage  to  the  other.  In  this 

75  way,  the  device  25  connects  the  piloting  circuit  to 
one  carriage,  to  enable  it  to  move  the  carriage  into 
position,  locks  it  in  place  with  the  corresponding 
brake  35,  switches  the  electric  actuator  on  to  an- 
other  carriage,  moves  it,  etc.  until  it  has  positioned 

20  and  locked  in  place  all  the  carriages  on  the  ma- 
chine. 

Claims 

25  1.  A  machine  for  longitudinally  slitting,  by  means 
of  a  plurality  of  cutters  (14)  and  respective 
opposing  rotary  countercutters  (15),  a  continu- 
ous  strip  (16)  of  flexible  material  fed  between 
them  characterized  by  the  fact  that  the  cutters 

30  (14)  and  countercutters  (15)  are  individually 
supported  by  carriages  (27)  movable  along  a 
first  and  a  second  guide  (29),  respectively, 
disposed  on  the  two  sides  of  the  strip  (16)  to 
be  slit,  substantially  parallel  to  its  surface  and 

35  crosswise  to  its  length,  each  carriage  (27) 
comprising  an  electric  motor  (30)  with  a  kine- 
matic  coupling  to  couple  it  to  and  move  it 
along  its  respective  guide  (29)  and  a  position 
sensor  (33)  to  detect  its  position,  each  of  the 

40  cutters  and  respective  countercutters  being 
movable  towards  and  away  from  each  other  in 
a  direction  perpendicular  to  the  continuous 
strip  to  be  cut,  by  means  of  a  linear  actuator 
(24),  all  the  motors  (30),  all  the  sensing  de- 

45  vices  (33)  and  all  the  linear  actuators  (24) 
being  operatively  connected  to  a  monitoring 
device  (25)  which  controls  the  position  of  the 
cutters  (14)  and  countercutters  (15). 

so  2.  Machine  as  claimed  in  claim  1,  characterized 
by  the  fact  that  the  linear  actuators  (24)  shift 
the  cutters  with  respect  to  the  countercutters 
(15). 

55  3.  Machine  as  claimed  in  claim  1,  characterized 
by  the  fact  that  said  sensing  device  (33)  com- 
prises  a  sensor  for  detecting  reference  marks 
disposed  along  an  optical  line  (34)  disposed 
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parallel  to  its  respective  guide  (34). 

4.  Machine  as  claimed  in  claim  1,  characterized 
by  the  fact  that  the  kinematic  coupling  com- 
prises  a  pinion  (31)  actuated  by  the  motor  (30)  5 
and  meshing  with  a  rack  (32)  disposed  parallel 
to  its  respective  guide  (29). 

5.  Machine  as  claimed  in  claim  1  ,  characterized 
by  the  fact  that  each  carriage  (27)  comprises  a  w 
braking  device  which  is  operated  to  lock  it  in 
place  along  its  respective  guide  (29). 

6.  Machine  as  claimed  in  claim  5,  characterized 
by  the  fact  that  each  braking  device  comprises  w 
at  least  one  movable  piston  (35)  which  is  op- 
erated  by  fluid  under  pressure  to  press  its 
braking  surface  against  a  corresponding  fixed 
surface  on  the  machine. 

20 
7.  Machine  as  claimed  in  claim  1,  characterized 

by  the  fact  that  each  guide  (29)  is  contained, 
together  with  the  corresponding  carriages  (27), 
in  a  box-shaped  beam  (12)  with  a  longitudinal 
aperture  (28)  for  the  passage,  for  each  carriage  25 
(27),  of  a  cutter  and  countercutter  support  (26). 

8.  Machine  as  claimed  in  claim  7,  characterized 
by  the  fact  that  the  longitudinal  aperture  (28)  is 
closed  by  a  thin  metal  plate  (37)  passing  30 
slidingly  through  passages  (38)  in  each  sup- 
port  (26). 

9.  Machine  as  claimed  in  claim  8,  characterized 
by  the  fact  that  the  edges  of  the  longitudinal  35 
aperture  (28)  comprise  magnets  (40)  to  attract 
the  metal  plate  (37),  made  of  ferromagnetic 
material. 

10.  Machine  as  claimed  in  claim  1,  characterized  40 
by  the  fact  that  each  carriage  (27)  comprises  a 
proximity  sensor  (41),  connected  to  the  moni- 
toring  device  (25),  for  detecting  whenever  it  is 
within  a  minimum  distance  from  the  other  car- 
riages  (27).  45 

11.  Machine  as  claimed  in  claim  1,  characterized 
by  the  fact  that  each  cutter  is  supported  by  its 
respective  carriage  (27)  by  interposition  of 
limited  sliding  means  (21)  which  slide,  against  so 
the  action  of  a  spring,  in  a  direction  parallel  to 
the  guide. 

12.  Machine  as  claimed  in  claim  11,  characterized 
by  the  fact  that  the  limited  sliding  means  (21)  55  . 
comprise  a  hollow  pin  (43)  integral  with  the 
cutter  support  and  supporting,  by  means  of  an 
axially  sliding  bearing  (44),  a  hub  (45)  in  turn 

supporting,  by  means  of  roller  bearings  (46),  a 
frame  (47)  to  which  is  secured  the  cutter,  an 
axial  thrust  spring  (48)  acting  between  the  hub 
(45)  and  the  hollow  pin  (43). 

13.  Machine  as  claimed  in  claim  12,  characterized 
by  the  fact  that  the  axial  thrust  spring  (48)  acts 
on  said  hollow  pin  (43)  through  a  bush  (50) 
which  is  axially  adjustable  in  order  to  adjust 
the  axial  compression  of  the  spring  (48). 

14.  Machine  as  claimed  in  claim  1,  characterized 
by  the  fact  that  disposed  along  the  path  of  the 
continuous  strip  (16)  are  sensors  (52)  for  de- 
tecting  reference  marks  on  it,  said  sensors  (52) 
being  connected  to  the  monitoring  device  (25) 
to  command  the  shifting  of  the  carriages  (27) 
in  order  to  make  cuts  in  pre-established  posi- 
tions  with  respect  to  said  reference  marks. 

15.  Machine  as  claimed  in  claim  1,  characterized 
by  the  fact  that  said  monitoring  device  (25) 
comprises  a  presetting  and  manual  control  unit 
(51),  composed  of  a  keyboard  and  a  display. 
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