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©  Apparatus  for  winding  webs  of  material. 

©  An  apparatus,  comprising  two  parallel  connect- 
ing  rods  (1)  oscillating  around  a  lower  horizontal  axis 
(X)  and  each  having  a  fork  (2)  at  the  upper  end  to 
accommodate  the  mandrel  (3)  of  a  coil  (4)  constantly 
pressed  peripherally  against  a  winding  roller  (5),  and 
a  device  to  regulate  the  nip  pressure  between  the 
coil  (4)  and  the  winding  roller  (5),  comprising  a 
control  unit  (6),  which  processes,  according  to  a  pre- 
determined  algorithm,  the  signals  coming  from  a 
linear  potentiometer  (9)  that  measures  the  move- 
ments  of  the  connecting  rods  (1)  with  respect  to  a 
reference  position,  to  obtain  signals  indicative  of  the 
actual  weight  of  the  coil,  which  are  used  to  control  a 

^hydraulic  actuator  (7)  that  regulates  the  pressure  of 
the  connecting  rods  (1  ). 
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APPARATUS  FOR  WINDING  WEBS  OF  MATERIAL 

The  present  invention  relates  to  an  apparatus 
for  winding  material  in  webs,  notably  plastic  films. 

An  apparatus  of  this  type  normally  comprises 
two  parallel  connecting  rods,  oscillating  around  a 
common  horizontal  axis,  disposed  at  their  lower 
ends,  each  with  a  forked  upper  end  designed  to 
accommodate  the  ends  of  a  mandrel  around  which 
the  web-coil  is  wound.  During  winding,  the  coil  is 
pressed  against  a  motorized  winding  roller  which 
feeds  the  web. 

In  order  to  obtain  uniform  winding  of  the  coil, 
the  nip  pressure  between  the  coil  and  the  winding 
roller  must  be  as  constant  as  possible.  Obviously 
the  nip  pressure  varies  with  the  diameter  of  the  coil 
being  wound,  mainly  due  to  the  increase  in  weight 
force  of  the  coil. 

Regulating  devices  have  therefore  been  pro- 
posed  to  compensate  for  the  changes  in  nip  pres- 
sure.  This  is  done  by  sensors  which  directly,  or 
indirectly,  measure  the  actual  nip  pressure  and 
transmit  signals  to  a  control  unit  that  brings  the  nip 
pressure  back  to  the  set  value,  controlling  the 
actuators  of  the  oscillating  connecting  rods,  nor- 
mally  consisting  of  piston-cylinder  assemblies. 

Known  devices  of  the  above  type  are  not  with- 
out  drawbacks. 

Thus,  for  example,  load  sensors  intended  ex- 
clusively  for  direct  measurement  of  the  nip  pres- 
sure,  being  mounted  on  the  winding  roller,  are 
affected  by  the  vibrations  of  the  winding  roller, 
accentuated  by  the  possible  presence  of  the  kine- 
matic  motion  for  automatic  coil  changing  and  by 
the  geometrical  irregularity  of  the  coil  itself.  There- 
fore,  the  signals  transmitted  to  the  control  unit  may 
be  inaccurate,  causing  incorrect  adjustment  of  the 
nip  pressure. 

Load  sensors  for  indirect  measurement  of  the 
nip  pressure  are  normally  placed  at  the  forked 
ends  of  the  connecting  rods,  i.e.  on  the  supports 
for  the  coil  and  measure  a  component  of  the 
weight  force  of  the  coil.  Load  sensors  thus  posi- 
tioned  are  easily  damaged  if  the  coils  are  not 
handled  with  care  when  they  are  being  introduced 
or  discharged. 

The  aim  of  the  in  venti  on  is  to  overcome  the 
above  problems,  by  proposing  a  nip  pressure  regu- 
lating  device  that  is  extremely  simple  and  far  more 
reliable  than  those  of  known  design. 

This  aim  is  achieved,  according  to  the  inven- 
tion,  by  an  apparatus  with  the  features  listed  in  the 
characterizing  part  of  independent  claim  1  . 

According  to  the  invention,  therefore,  the  actual 
nip  pressure  between  the  coil  and  the  winding 
roller  is  determined  according  to  the  instantaneous 
positions  of  a  linear  detector  connected  to  the 

connecting  rods,  by  means  of  an  algorithm  entered 
into  a  control  unit  which  controls,  by  means  of  a 
proportional  hydraulic  valve,  at  least  one  actuator, 
preferably  a  hydraulic  piston,  for  operation  of  the 

5  connecting  rods,  to  correct  the  nip  pressure  and 
maintain  it  at  the  predetermined  constant  value. 

The  linear  detector  is  preferably  a  linear  poten- 
tiometer  and  the  nip  pressure  is  determined  on  the 
basis  of  the  weight  of  the  coil  being  wound. 

w  Obviously  the  algorithm  entered  into  the  control 
or  processing  unit  to  determine  the  weight  of  the 
coil  on  the  basis  of  the  position  of  the  linear  poten- 
tiometer  takes  into  account  the  whole  geometry  of 
the  system  and  a  programming  unit  is  provided  to 

75  modify  the  parameters  entered  into  the  control  unit. 
According  to  the  in  venti  on,  the  weight  of  the 

coil,  and  therefore  the  nip  force,  is  essentially  de- 
termined  on  the  basis  of  measurement  of  a  linear 
displacement,  which  means  that  the  apparatus  ac- 

20  cording  to  the  invention  is  extremely  simple  and 
reliable. 

The  linear  potentiometer  can  be  integrated  with 
the  hydraulic  connecting  rod  actuator,  further  sim- 
plifying  the  mechanics  of  the  device  and  reducing 

25  its  cost. 
The  regulating  ring  can  be  closed  by  placing  a 

load  cell  on  the  connecting  rod  actuator  support,  to 
directly  measure  the  actual  correction  force  exerted 
by  the  actuator  and  compare  it  with  the  force  value 

30  transmitted  to  it  by  the  control  unit. 
Further  characteristics  of  the  invention  will  be 

clear  from  the  detailed  description  that  follows, 
related  to  an  exemplary  embodiment,  with  refer- 
ence  to  the  single  figure  attached,  which  shows  a 

35  diagrammatic  side  elevation  of  a  device  for  winding 
webs  of  material,  provided  with  nip  pressure  regu- 
lating  means  according  to  the  invention. 

With  reference  to  this  figure,  a  device  for  wind- 
ing  webs  of  material,  notably  plastic  films,  of  the 

40  type  to  which  the  invention  refers,  comprises  two 
parallel  connecting  rods  1,  only  one  of  which  can 
be  seen  in  the  figure,  the  other  being  hidden  be- 
hind  the  first.  The  connecting  rods  1  oscillate  ar- 
ound  a  lower  horizontal  axis  X  and  have  at  their 

45  upper  ends  a  fork  2,  providing  a  seat  for  a  respec- 
tive  end  of  a  mandrel  3,  on  which  is  formed  a  coil 
4,  shown  at  the  start  of  the  winding  phase  in  the 
attached  figure.  In  order  to  wind  the  web  of  ma- 
terial,  a  motorized  winding  roller  5  is  provided, 

so  against  the  outer  surface  of  which  the  coil  4  is 
constantly  pressed.  The  axes  of  the  coil  4  and  the 
winding  roller  5  are  parallel  to  the  oscillation  axis  X 
of  the  connecting  rods  1  . 

To  maintain  a  constant  nip  pressure  between 
the  coil  4  and  the  winding  roller  5,  a  control  or 
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irocessing  unit  6  is  provided  to  control  a  hydraulic 
ctuator  7,  notably  a  piston-cylinder  assembly, 
/hich  actuates  connecting  rod  1  to  compensate  for 
ie  variations  in  nip  pressure  between  the  coil  4 
md  the  winding  roller  5. 

According  to  the  invention,  the  input  to  the 
:ontrol  unit  is  a  signal  generated  by  a  linear  poten- 
iometer  9  which  measures  the  movements  of  the 
:onnecting  rod  1  with  respect  to  a  reference  posi- 
ion  corresponding,  for  example,  to  the  starting 
>osition  for  winding  of  the  coil  4. 

The  linear  potentiometer  9  has  been  illustrated 
is  a  separate  unit  in  the  attached  figure,  but  it 
:ould  be  integrated  with  the  hydraulic  actuator  7. 

The  signals  from  the  linear  potentiometer  9  are 
)rocessed  in  the  control  unit  6  on  the  basis  of  a 
redetermined  algorithm,  which  takes  into  account 
he  geometry  of  the  system,  so  as  to  determine  the 
ictual  weight  of  the  coil  4  and  thus  the  nip  pres- 
sure  between  the  coil  4  and  the  winding  roller  5. 
Dn  the  basis  of  the  information  received,  the  con- 
rol  unit  6  transmits  signals  to  a  proportional  hy- 
jraulic  valve  8,  which  consequently  drives  the  hy- 
jraulic  actuator  7  that  operates  the  connecting  rod 
I. 

A  programming  unit  10  is  provided  for  modi- 
ication  of  the  parameters  entered  into  the  control 
jnit  6,  for  example  the  nip  pressure  between  the 
;oil  4  and  the  winding  roller  5,  the  system  geome- 
:ry,  the  width  and  characteristics  of  the  material 
aeing  wound. 

The  regulation  ring  can  be  closed  by  providing 
a  load  cell  11  on  the  support  of  the  hydraulic 
actuator  7  and  providing  feedback  to  the  control 
unit  6.  In  the  control  unit  6  the  correction  force 
transmitted  to  the  actuator  7  through  the  propor- 
tional  valve  8  is  constantly  compared  with  the  ac- 
tual  correction  force  exerted  by  the  actuator  7, 
measured  by  the  load  cell  1  1  . 

oasis  ot  a  predetermined  aigorimm,  iu  uuiam  mo 
actual  nip  pressure. 

2.  An  apparatus  according  to  claim  1,  char- 
acterized  in  that  in  the  control  unit  (6)  the  actual  nip 

;  pressure  is  determined  on  the  basis  of  the  weight 
of  the  coil  (4)  being  wound. 

3.  An  apparatus  according  to  claim  1  or  2, 
characterized  in  that  said  linear  detector  (9)  is  a 
linear  potentiometer. 

o  4.  An  apparatus  according  to  claim  3,  char- 
acterized  in  that  said  linear  potentiometer  (9)  is 
integrated  with  the  regulation  actuator  (7)  of  the 
connecting  rods. 

5.  An  apparatus  according  to  any  one  of  claims 
5  1  to  4,  wherein  said  regulation  actuator  (7)  is  a 

pistoncylinder  assembly  and  is  driven  by  the  con- 
trol  unit  (6)  by  means  of  a  proportional  hydraulic 
valve  (8). 

6.  An  apparatus  according  to  any  one  of  claims 
<o  1  to  5,  characterized  in  that  provision  is  made  for  a 

programming  unit  (10),  particularly  for  modification 
of  the  parameters  entered  into  the  control  unit  (6). 

7.  An  apparatus  according  to  any  one  of  claims 
1  to  6,  characterized  in  that  provision  is  made  for 

>5  the  ring  of  the  regulation  actuator  (7)  to  be  closed 
by  placing  a  load  cell  (11)  on  the  actuator  support 
and  providing  feedback  to  the  control  unit  (6) 

Claims 

1.  An  apparatus  for  winding  webs  of  material, 
notably  plastic  films,  comprising  two  parallel  con-  45 
necting  rods  oscillating  around  a  lower  horizontal 
axis  (X)  and  each  having  a  fork  (2)  at  the  upper 
end  to  accommodate  the  mandrel  (3)  of  a  coil  (4) 
which  is  constantly  pressed  peripherally  against  the 
winding  roller  (5),  and  also  comprising  a  regulating  50 
device  to  maintain  said  nip  pressure  constant,  con- 
sisting  of  a  control  unit  (6)  which  controls  at  least 
one  actuator  (7)  acting  on  the  connecting  rods  (1), 
characterized  in  that  provision  is  made  for  at  least 
one  linear  detector  (9)  connected  to  the  connecting  55 
rods  (1  )  to  measure  their  displacement  with  respect 
to  a  reference  position  and  transmit  input  signals  to 
a  control  unit  (6),  where  they  are  processed  on  the 
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