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Description 

TECHNICAL  FIELD 

The  present  invention  relates  to  a  method  and 
apparatus  for  producing  stretched  film  by  heating 
and  stretching  a  thermoplastic  resin  tubular  film, 
and  more  particularly,  to  the  method  and  apparatus 
suitably  employed  in  production  of  a  tubular 
stretched  film  of  which  bubble  portion  is  gas  per- 
meable. 

From  JP-A-62  191  121  there  is  known  a  meth- 
od  for  producing  a  tubular  biaxially  stretched  film. 
Therein  means  are  provided  for  supplying  pressur- 
ized  gas  into  a  tubular  biaxially  stretched  film 
which  is  stretched  laterally  in  form  of  a  bubble. 
These  means  are  formed  by  a  gas  blowing  pipe 
which  is  inserted  between  nip  rolls  having  grooves 
for  drawing.  Thus  the  air  injecting  nozzle  for  sup- 
plying  pressurized  air  has  a  tubular  like  shape. 
Therefore,  a  collapsed  film  is  applied  with  uneven 
force  due  to  the  depressed  peripheral  surface  of 
the  nip  rolls  corresponding  to  the  portion  wherein 
the  gas  blowing  pipe  is  inserted.  Thus  it  is  impos- 
sible  to  obtain  a  film  having  uniform  surface  and 
having  no  deformation. 

In  JP-A-56  129  138  at  least  one  roller  of  pinch 
rollers  is  provided  with  a  plurality  of  grooves.  A 
depressed  portion  formed  by  the  grooves  is  in- 
serted  by  an  air  injectin  nozzle  against  the  feeding 
direction  of  the  film.  The  tube  like  body  is  inflated 
by  supplying  air  into  the  tube  from  the  injecting 
nozzle  and  then  the  inflated  tube  is  cut  after  the 
film  passes  the  pinch  rollers.  Therefore,  the  col- 
lapsed  film  is  applied  with  uneven  force  due  to  the 
uneveness  of  the  peripheral  surface  of  the  first 
pinch  roller  for  drawing  wherein  a  plurality  of 
grooves  are  formed.  Thus  it  is  impossible  to  obtain 
a  stretched  film  having  uniform  surface  and  having 
no  deformation. 

Generally,  a  tubular  biaxial  stretched  film  is 
produced  by  passing  a  tubular  non-stretched  film 
through  two  pairs  of  nip  rolls  arranged  with  a  suit- 
able  distance,  by  heating  the  tubular  non-stretched 
film  to  a  predetermined  temperature  with  a  heater 
attached  in  a  zone  between  the  two  pairs  of  nip 
rolls,  by  admitting  pressurized  air  to  form  a  bubble 
and  by  drawing  the  film  so  as  to  pass  through  a 
group  of  collapser  rolls  with  a  pair  of  lower  nip 
rolls. 

The  pressurized  air  is,  in  general  case,  ad- 
mitted  only  at  the  time  of  start,  and  after  a  bubble 
having  a  predetermined  size  is  formed,  a  fixed 
quantity  of  pressurized  air  is  kept  in  the  bubble  by 
shutting  the  lower  nip  rolls,  and  the  stretching  is 
continued. 

However,  in  the  above-mentioned  method  for 
producing  biaxial  stretched  film  where  the  air  is 

trapped  to  keep  the  bubble,  the  bubble  gradually 
becomes  deflated  since  during  the  stretching  pro- 
cess,  the  pressurized  air  (small  quantity)  leaks  out 
through  the  upper  or  lower  nip  roll  portions.  There- 

5  fore,  opening  angle  of  the  group  of  collapser  nip 
rolls  is  adjusted  so  that  the  lateral  magnification  is 
suitably  kept  without  dropping.  However,  in  some 
cases,  even  though  the  opening  angle  of  the  col- 
lapser  nip  rolls  is  adjusted,  the  adjustment  provides 

io  merely  a  change  of  stretching  point  and  does  not 
contribute  to  increase  the  transverse  magnification. 
Further,  when  the  start-operation  cannot  provide 
the  predetermined  size  of  bubble,  it  is  necessary  to 
repeat  the  start-operation  again,  and  the  repetition 

75  is  troublesome.  Particularly,  in  a  case  where  gas 
permeable  film  is  used,  though  the  upper  and 
lower  nip  rolls  are  shut  so  as  to  exclose  the  pres- 
surized  air  in  the  bubble,  the  interior  air  leaks 
through  the  film  face.  Then,  the  bubble  adjusted  to 

20  the  predetermined  size  becomes  gradually  de- 
flated,  and  the  biaxial  stretching  process  cannot  be 
continued. 

As  a  measure  against  those  problems,  there 
have  been  conventionally  proposed  a  method 

25  where  pressurized  air  is  continuously  admitted  in 
the  bubble,  for  example,  as  disclosed  in  JP-A- 
3727/1958,  JP-A-1  39965/1  979. 

For  example,  JP-A-3727/1958  etc.  discloses  an 
apparatus  having  lower  nip  rolls  provided  with  con- 

30  tinuous  annular  groove  and  a  method  to  supply 
pressurized  air  through  a  tubular  insert  member  by 
inserting  tee  insert  member  into  the  groove.  How- 
ever,  the  film  is  easily  deformed  with  frictional 
force  when  the  tubular  insert  member  becomes  in 

35  contact  with  the  film.  Moreover,  a  portion  of  the  film 
which  is  saved  from  contact  and  is  pinched  and 
drawn  by  the  nip  rolls  receives  transverse  stretch- 
ing  according  to  the  diameter  of  the  tubular  insert 
member.  Therefore,  there  happen  problems  that 

40  uniformity  of  the  film  falls,  the  flatness  of  the  film 
descends,  and  the  like. 

On  other  hand,  the  above-mentioned  JP-A- 
139965/1979  discloses  a  method  where  the  film  is 
cut  at  a  position  just  upper  the  lower  nip  rolls  and 

45  pressurized  air  is  admitted  through  an  air  injecting 
nozzle  inserted  into  the  cut  portion.  However,  the 
method  has  a  disadvantage  that  puncture  of  the 
bubble  happens  easily,  since  the  film  is  cut  after 
the  bubble  is  formed.  Particularly,  in  such  a  film 

50  that  resistance  to  tear  is  poor,  it  is  impossible  to 
continue  the  stretching  since  the  torn  portion  will 
widely  extend. 

DISCLOSURE  OF  INVENTION 
55 

The  main  object  under  lying  the  present  inven- 
tion  is  to  eliminate  the  above-mentioned  drawbacks 
and  to  provide  a  method  and  apparatus  of  the  kind 
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referred  to  above,  according  to  which  a  stretched 
film  having  an  uniform  surface  substantially  without 
deformations  is  produced. 

According  to  the  present  invention  there  is 
provided  a  method  for  producing  a  stretched  film 
as  set  out  in  claim  1  as  well  as  an  apparatus  for 
producing  stretched  films  as  set  out  in  claim  2. 

Claims  3  and  4  refer  to  preferred  embodiments 
of  the  apparatus  of  the  invention. 

That  is,  the  present  invention  relates  to  a  meth- 
od  for  producing  a  stretched  film  by  passing  a 
tubular  thermoplastic  resin  film  between  pairs  of 
nip  rolls  having  mutually  different  peripheral 
speeds  and  by  inflating  an  obtained  bubble  with 
internal  pressure  under  heating,  in  which  pressur- 
ized  air  can  be  continuously  supplied  in  the  bubble 
through  a  slit-like  nozzle,  and  to  an  apparatus  em- 
ployed  in  the  method. 

The  nip  rolls  comprise  at  least  three  pairs  of 
nip  rolls  designated  with  R1,  R2  and  R3,  respec- 
tively,  and  when  the  peripheral  speeds  of  the  pairs 
of  nip  rolls  R1  ,  R2  and  R3  are  designated  as  r1  ,  r2, 
r3,  the  ratio  r1/r2/r3  can  be  adjusted  in  a  range  of 
0.1  through  0.8/1/1  through  1.1, 
where  R1  is  a  pair  of  nip  rolls  situated  at  introduc- 
ing  side  of  non-stretched  tubular  film, 
R2  is  a  pair  of  nip  rolls  situated  at  an  end  of 
collapser  stage  after  tubularly  stretching,  and 
R3  is  a  pair  of  drawing  nip  rolls  continuing  after  the 
end  of  collapser  stage. 

Pressurized  air,  if  required,  pressurized  air  con- 
trolled  in  flow  rate  in  order  to  keep  the  diameter  of 
bubble  at  a  determined  value  with  manual  opera- 
tion  or  with  automatic  operation  through  sencing 
diameter  of  the  bubble,  is  admitted  into  the 
stretched  bubble  between  the  R1  and  R2  through  a 
slit-like  pressurized  air  injecting  nozzle  provided  in 
a  gap  between  the  pair  of  rolls  R2.  After  the  bubble 
formed  by  the  supplied  air  is  inflated  and  stretched 
under  heating,  the  film  is  collapsed  with  a  collapser 
device  and  is  introduced  to  the  nip  rolls  R2,  and 
both  side  ends  of  the  collapsed  film  are  cut  open 
with  film  cutting  knives  positioned  between  the  pair 
of  nip  rolls  R2  to  make  two  flat  sheet  films.  After 
the  flat  sheet  films  are  introduced  to  left  and  right 
guided  rolls  to  avoid  the  slit-like  injecting  nozzle 
and  the  cutting  knives,  the  films  are  drawn  by  the 
nip  rolls  R3. 

According  to  the  method  and  apparatus  of  the 
present  invention,  the  internal  pressure  of  the  bub- 
ble  can  be  adjusted  during  the  stretching  at  times 
or  automatically,  and  therefore,  even  if  the  film  is 
gas  permeable,  the  film  can  be  suitably  stretched 
in  a  tubular  form. 

BRIEF  DESCRIPTION  OF  DRAWINGS 

Fig.  1  is  a  diagrammatic  elevational  view  show- 
ing  an  embodiment  of  the  apparatus  of  the 

5  present  invention  and  illustrating  a  process  for 
heating,  inflating  and  stretching  a  tubular  non- 
stretched  film; 
Fig.  2  is  a  diagrammatic  side  elevational  view 
showing  the  apparatus  of  Fig.  1  where  film  cut- 

io  ting  devices  are  provided  in  a  gap  of  a  slit-like 
air  injecting  device; 
Fig.  3  is  a  diagrammatic  front  view  showing  an 
embodiment  of  an  air  injecting  nozzle  device 
and  cutting  knife  devices,  where  the  film  cutting 

is  knife  devices  are  provided  in  a  gap  of  a  slit-like 
air  injecting  nozzle  device; 
Fig.  4  is  a  diagrammatic  side  elevational  view  of 
the  construction  shown  in  Fig.  3; 
Fig.  5  is  a  side  view  of  the  device  of  Fig.  1, 

20  where  film  cutting  knife  devices  are  provided  at 
both  outer  sides  of  the  nip  rolls  with  respect  to 
the  slit-like  air  injecting  nozzle  device; 
Fig.  6  is  a  diagrammatic  front  view  of  an  em- 
bodiment  of  an  air  injecting  nozzle  device  and 

25  cutting  knife  devices,  where  the  film  cutting 
knife  devices  are  provided  at  both  side  ends  of 
the  nip  rolls  with  respect  to  the  slit-like  air  inject- 
ing  nozzle  device;  and 
Fig.  7  is  a  diagrammatic  plan  view  of  an  em- 

30  bodiment  of  a  photoelectric  switch  in  a  cutting 
knife  portion. 

BEST  MODE  FOR  CARRYING  OUT  THE  INVEN- 
TION 

35 
The  inventors  have  obtained  the  present  inven- 

tion  as  a  result  of  study  to  eliminate  the  above- 
mentioned  drawbacks. 

That  is,  the  present  invention  relates  to  a  meth- 
40  od  for  producing  a  stretched  film  by  passing  a 

tubular  thermoplastic  resin  film  into  pairs  of  nip 
rolls  having  mutually  different  peripheral  speeds 
and  by  inflating  it  with  internal  pressure  under 
heating. 

45  The  pairs  of  nip  rolls  comprise  at  least  three 
pairs  of  nip  rolls  designated  with  R1,  R2  and  R3, 
respectively,  and  when  peripheral  speeds  of  the 
pairs  of  nip  rolls  R1  ,  R2  and  R3  are  designated  as 
r1,  r2  and  r3,  the  ratio  of  r1/r2/r3  can  be  adjusted  in 

50  a  range  of  0.1  through  0.8/1/1  through  1.1, 
where  R1  is  a  pair  of  nip  rolls  situated  at  introduc- 
ing  side  of  non-stretched  tubular  film, 
R2  is  a  pair  of  nip  rolls  situated  at  an  end  of 
collapser  stage  after  tubularly  stretching,  and 

55  R3  is  a  pair  of  drawing  nip  rolls  continuing  after  the 
end  of  collapser  stage. 

Pressurized  air,  if  required,  pressurized  air  con- 
trolled  in  flow  rate  in  order  to  keep  the  diameter  of 
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bubble  at  a  determined  value  with  manual  opera- 
tion  or  with  automatic  operation  through  sencing 
diameter  of  the  bubble,  is  admitted  into  the 
stretched  bubble  between  the  R1  and  R2  through  a 
slit-like  air  injecting  nozzle  provided  in  a  gap  be- 
tween  the  pair  of  rolls  R2.  After  the  bubble  formed 
by  the  supplied  air  is  inflated  and  stretched  under 
heating,  the  film  is  collapsed  with  a  collapser  de- 
vice  and  is  introduced  to  the  nip  rolls  R2,  and  both 
side  ends  of  the  collapsed  film  are  cut  open  with 
film  cutting  knives  positioned  between  the  pair  of 
nip  rolls  R2  to  make  two  flat  sheet  films.  After  the 
flat  sheet  films  are  introduced  to  left  and  right 
guide  rolls  to  avoid  the  slit-like  injecting  nozzle  and 
the  cutting  knives,  the  films  are  drawn  by  the  nip 
rolls  of  R3. 

According  to  the  method  and  apparatus  of  the 
present  invention,  the  internal  pressure  of  the  bub- 
ble  can  be  adjusted  manually  or  automatically  dur- 
ing  the  tube-stretching,  and  therefore,  even  if  the 
film  is  porous  film,  the  film  can  be  suitably 
stretched  in  a  tubular  form. 

The  present  invention  will  be  explained  in  detail 
hereinafter.  It  is  to  be  understood  that  the  Figs.  1 
through  7  show  only  embodiments  of  the  present 
invention,  and  the  present  invention  is  not  limited  to 
those  embodiments. 

Each  reference  number  in  the  drawings  means 
the  part  mentioned  hereinafter. 

R1  :  first  nip  rolls 
R2:  second  nip  rolls 
R3:  third  nip  rolls 
1  :  a  non-stretched  tubular  film 
2:  a  heater 
3:  a  stretched  bubble 
4:  a  group  of  collapser  rolls 
5,5':  a  cutting  knife 
6:  an  air  injecting  nozzle 
7:  a  stretched  flat  film 
8,  8':  a  guide  roll 
9,  9':  a  cutting  knife  holder 
10,  10':  an  air-sealing  bar 
11,11':  a  motor  for  actuating  a  knife  holder 
12:  an  air  inlet  pipe 
13,  13':  a  screwed  rotary  shaft 
14:  an  air  injecting  nozzle  device 
15,  15':  a  bubble  diameter  detector 
16,  16':  a  screwed  movable  member 
17,  17':  a  bearing 
18,  18':  a  bar  for  supporting  a  cutting  knife 

holder 
19,  19':  a  bracket 
20,  23:  an  opitical  fiber 
21  ,  22:  a  photoelectric  switch 
24:  a  bracket  for  attaching  a  photoelec- 

tric  switch  8 
25:  an  output  controller 
26:  an  automatic  air  supplying  valve 

27:  an  air  supplying  blower 
As  shown  in  the  attached  drawings  (Figs.  1 

through  7),  the  apparatus  of  the  present  invention 
is  an  apparatus  for  producing  stretched  films  by 

5  passing  a  tubular  thermoplastic  resin  film  into  pairs 
of  nip  rolls  having  mutually  different  peripheral 
speeds  and  by  inflating  the  film  with  internal  pres- 
sure  under  heating. 

The  pairs  of  nip  rolls  comprise  at  least  three 
io  pairs  of  nip  rolls  designated  with  R1,  R2  and  R3, 

respectively.  When  peripheral  speeds  of  the  pairs 
of  nip-rollers  R1,  R2  and  R3  are  designated  as  r1, 
r2  and  r3,  the  ratio  r1/r2/r3  is  adjustable  in  a  range 
of  0.1  through  0.8/1/1  through  1.1, 

is  where  R1  is  a  pair  of  nip  rolls  situated  at  an 
introducing  position  of  the  tubular  non-stretched 
film,  R2  is  a  pair  of  nip-rolls  situated  at  an  end  of 
collapse  stage  after  tubularly  stretching,  and 
R3  is  a  pair  of  drawing  nip  rolls  continuing  after  the 

20  end  of  collapsing  stage. 
A  heater  for  heating  the  introduced  tubular  film 

between  the  R1  and  R2  is  provided,  and  a  device 
for  collapsing  the  stretched  film  is  provided  be- 
tween  the  R1  and  R2.  A  gap  of  rolls  of  the  nip  rolls 

25  R2  is  adjustable,  and  a  slit-like  air  injecting  nozzle 
device  for  injecting  air  into  the  bubble  is  provided 
in  the  gap.  Two  film  cutting  knife  devices  movable 
in  a  longitudinal  direction  of  the  nip  rolls  R2  are 
provided  in  the  gap  in  order  to  cut  both  side  ends 

30  of  the  collapsed  film,  and  at  least  one  or  more 
guide  rollers  8,8'  for  guiding  the  cut  films  7,7'  to 
make  each  film's  path  capable  of  getting  out  of  the 
slit-like  nozzle  device  and  the  cutting  knife  devices 
for  each  flat  film  7,7'. 

35  The  above-mentioned  air  injecting  nozzle  de- 
vice  14  comprises,  as  mentioned  in  Figs.  3  and  6, 
an  air  injecting  nozzle  6  and  an  air  inlet  pipe  12, 
and  the  nozzle  6  supplies  pressurized  air  to  the 
bubble  3  through  the  gap  of  the  nip  rolls  R2. 

40  Though  flow  rate  and  pressure  of  the  injected 
air  or  bubble  diameter  are  suitably  detected,  and  it 
is  preferable  to  employ  a  bubble  diameter  detector 
15,  15',  an  output  controller  25,  an  automatic  air 
supplying  valve  26  and  an  air  supplying  blower  26 

45  in  order  to  change  amount  of  the  supplied  air  so  as 
to  keep  the  diameter  of  the  bubble  to  a  predeter- 
mined  value. 

The  above-mentioned  cutting  knife  devices 
comprise,  as  shown  in  Figs.  3  and  6,  rotary  shafts 

50  13  combined  with  motors  11,  11'  and  having  left- 
handed  and  right-handed  screws  thereon,  knife 
holders  9,  9'  provided  on  movable  members  16, 
16'  capable  of  axially  moving  due  to  female  screws 
engaged  with  the  male  screws  of  the  rotary  shafts 

55  13,  13',  and  cutting  knives  5,5'  fixed  on  the  knife 
holders  9,  9'. 

Further,  in  case  of  Fig.  3,  as  shown  in  Fig.  4, 
air  sealing  bars  10,  10'  are  provided  in  the  knife 

4 
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devices  so  that  air  is  not  leak  out  of  the  gap 
between  the  nozzle  portion  and  the  knife  holders. 
In  case  of  Fig.  6,  bars  18,  18'  for  supporting  the 
cutting  knife  holders  are  included  in  the  cutting 
knife  devices. 

The  nip  rolls  R1  have  a  function  to  seal  the 
pressurized  air  injected  through  the  air  injecting 
nozzle  from  the  R2  portion  of  the  tubular  film  to 
prevent  upward  leakage,  and  are  driven  at  a  pe- 
ripheral  speed  of  0.1  through  0.8  times  of  the 
peripheral  speed  of  the  nip-rolls  R2.  The  ratio  of 
the  peripheral  speeds  is  to  be  determined  accord- 
ing  to  the  required  longitudinal  stretching  mag- 
nification.  For  example,  if  four  times  longitudinal 
magnification  is  required,  the  peripheral  speed  is  to 
be  adjusted  to  0.25  times  of  that  of  the  nip  rolls  R2. 

The  gap  between  the  pair  of  rolls  of  the  nip 
rolls  R2  can  be  adjusted  in  an  extent  where  an  air 
injecting  nozzle  6  can  be  arranged  between  the 
gap  (a),  for  example  in  an  extent  from  1  through  10 
mm  in  Fig.  3.  However,  in  the  case  of  Fig.  6,  any 
size  of  nozzle  can  be  employed  so  far  as  the 
bubble  is  supplied  with  sufficient  amount  of  pres- 
surized  air  through  the  nozzle. 

The  nip  rolls  R3  have  a  function  to  draw  the 
two  films  cut  with  the  cutting  knives  5,  and  are 
driven  with  1  through  1.1  in  peripheral  speed  ratio 
with  respect  to  that  of  the  nip  rolls  R2.  Fundamen- 
tally,  the  nip  rolls  R2  and  the  nip  rolls  R3  can  have 
the  same  peripheral  speed.  However,  when  the 
films  are  drawn,  in  some  cases,  the  film  become 
loosened  due  to  load  of  guide  rollers  8,8'  or  the 
like.  Such  problem  can  be  eliminated  by  increasing 
the  peripheral  speed  of  the  nip  rolls  R3  in  order  to 
make  tension  in  the  films. 

If  required,  two  pairs  of  nip  rolls  R3  can  be 
employed  so  that  each  pair  can  draw  each  cut  flat 
film  7,7'. 

The  slit-like  air  injecting  nozzle  6  is  set  in  a 
gap  (a)  of  the  nip  rolls  R2  so  that  the  nozzle  end  is 
situated  on  a  line  which  includes  the  axes  of  two 
rolls  of  the  nip  rolls  R2.  The  nozzle  6  has  a 
function  to  admit  pressurized  air  into  the  stretched 
bubble  in  accordance  with  amount  of  air  leak  from 
the  cut  portions  or  the  like  in  order  to  keep  the 
bubble  in  a  predetermined  size.  The  nozzle  6  can 
be  freely  adjusted  to  upward  or  downward  with 
respect  to  the  position  of  the  nip  rolls  R2. 

Further,  the  width  of  the  slit-like  air  injecting 
nozzle  6  (in  the  direction  of  the  length  of  the  rolls) 
can  be  suitably  selected.  However,  in  case  of  Fig. 
3  where  the  film  cutting  knife  devices  are  provided 
in  the  gap  of  the  nozzle  6,  the  width  is  generally 
set  to  an  extent  equal  to  the  length  of  nip  rolls  or 
somewhat  larger.  In  case  of  Fig.  6  where  the  knife 
device  for  cutting  film  is  arranged  at  both  ends  of 
the  nip  rolls  with  respect  to  the  slit-like  air  injecting 
device,  the  width  of  the  nozzle  6  in  the  direction  of 

length  of  rolls  is  set  to  such  extent  that  the  knives 
can  be  entered  in  the  width  of  the  collapsed  non- 
stretched  tubular  film  to  be  stretched  when  the 
distance  between  the  knives  is  adjusted  in  the 

5  narrowest  state. 
As  a  means  to  move  the  knives  5,  5',  for 

example,  there  can  be  employed  a  mechanism 
comprising  a  rotary  shaft  13  having  a  left-handed 
screw  portion  and  a  right-handed  screw  portion  on 

io  each  half  of  the  shaft  provided  in  the  slit-like  air 
injecting  nozzle  6,  a  pair  of  knife  holders  9  each 
having  female  screw  portion  engageable  with  the 
corresponding  male  screw,  and  a  pair  of  knives 
held  on  the  knife  holder  9.  The  pair  of  knives  5  can 

is  be  symmetrically  moved  along  the  rotary  shaft  13 
by  rotating  the  shaft  13  with  drive  of  electric  motor 
11.  Of  course,  the  rotary  shaft  13  can  be  separated 
at  the  center  thereof  into  the  left  and  right  halves 
13,  13'  each  jointed  with  an  electric  motor  11,  11' 

20  respectively,  in  order  to  drive  the  cutting  knives 
independently  each  other. 

On  the  other  hand,  as  shown  in  Fig.  6,  when 
the  width  of  the  slit-like  air  injecting  nozzle  6  is 
narrower  than  the  width  of  the  non-stretched  tubu- 

25  lar  film  in  a  collapsed  state,  the  knives  5,  5'  and  the 
knife  holders  9,  9'  holding  the  knives  5,  5'  are 
situated  at  both  out  sides  of  the  nozzle  6  and  are 
fixed  on  a  frame  of  the  stretching  machine  or  the 
like  by  means  of  brackets  19,  19'.  In  the  same 

30  manner  as  mentioned  above,  the  cutting  knives  5, 
5'  can  be  moved  in  the  axial  direction  of  the  nip 
rolls  R2  by  rotating  the  rotary  shaft  13  with  the 
electric  motor  11  or  the  like.  Then,  even  though  the 
width  of  the  tubular  film  in  a  collapsed  state 

35  changes  during  stretching,  both  side  ends  of  the 
film  can  be  cut  with  the  knives. 

In  this  case,  each  knife-holder  9,  9'  is  mounted 
on  a  supporting  bar  18,  18'  so  that  the  holder  9,  9' 
is  not  rotated  together  with  the  rotation  of  the  rotary 

40  shaft  13.  In  this  case,  bearings  17,  17'  are  prefer- 
ably  employed  so  that  the  holders  9,  9'  can 
smoothly  move  in  the  longitudinal  direction  of  the 
nip  rolls  R2. 

When  the  positions  of  the  knife  holders  are 
45  automatically  adjustable  by  mounting  a  photoelec- 

tric  switch  through  brackets  24,  24',  the  cutting 
width  of  the  both  side  ends  of  the  collapsed  film 
can  be  automatically  adjusted.  The  photoelectric 
switch  in  the  embodiment  comprises  a  photo-ejec- 

50  tor  21  for  ejecting  ray  guided  by  an  optical  fiber  20, 
a  photo-receiver  22  for  receiving  the  ray,  an  optical 
fiber  23  and  a  relay. 

When  the  width  of  the  film  becomes  narrower 
and  the  inside  photoelectric  switch  which  has  been 

55  intercepted  by  the  film  becomes  to  receive  the  ray, 
the  switch  of  the  motors  11,  11'  turns  to  "ON"  to 
rotate  the  shafts  13,  so  that  the  knife  holders  move 
inwardly. 

5 
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On  the  contrary,  when  the  width  of  the  film 
becomes  wider  and  the  outside  photoelectric 
switch  which  has  received  the  ray  becomes  to  be 
intercepted  by  the  film,  the  switch  of  the  motor  11, 
11'  turns  to  ON  to  rotate  the  rotary  shaft  13,  13'  in 
the  direction  opposite  to  the  above-mentioned. 
Then,  the  knife  holders  are  moved  outwardly. 

That  is  to  say,  the  knife  holders  are  moved  so 
that  the  side  ends  of  the  collapsed  film  are  always 
positioned  in  an  area  between  the  inside  and  out- 
side  photoelectric  switches  without  deviating  from 
the  area  of  width  of  the  cutting  knife.  Then,  the 
cutting  is  continued  automatically. 

In  case  of  Fig.  3  where  the  slit-like  air  injecting 
nozzle  6  is  wider  than  the  width  of  the  collapsed 
film  at  the  nip  rolls  R2,  there  is  no  stretched  bubble 
to  be  inflated  at  the  area  out  of  the  cutting  knives 
5,  5'.  Then,  pressurized  air  is  uselessly  exhausted 
to  the  outside  air.  Such  useless  exhaust  out  of  the 
bubble  can  be  reduced  by  providing  cylindrical  air 
sealing  bars  or  air  ejection  control  bars  10  each 
having  a  diameter  larger  than  the  nozzle  gap  (a)  of 
the  slit-like  nozzle  6  and  having  a  length  almost 
half  of  the  width  of  the  nozzle  6.  The  bars  10  are 
located  at  the  left  and  right  outside  positions  of  the 
knife-holders  9,  9'  and  under  the  slit  portion  of  the 
inside  of  the  slit-like  nozzle  6. 

In  a  preferable  case,  the  air  ejection  control 
bars  10,  10'  are  connected  with  the  knife  holders  9, 
9'  so  that  the  control  bars  10,  10'  can  be  moved 
together  with  the  cutting  knife  holders  9,  9'. 

Further,  by  employing  bubble  diameter  detec- 
tors  15,  15'  on  the  lower  portion  of  the  bubble,  to 
automatically  detect  the  width  of  the  collapsed  tu- 
bular  film  3  to  be  cut  and  by  moving  the  cutting 
knives  5  in  relation  to  the  detected  width  of  the 
film,  the  device  can  be  automatically  adjusted.  In 
addition,  by  interlocking  the  flow  rate  of  the  sup- 
plied  air  with  the  stretched  bubble's  diameter  de- 
tected  by  the  above-mentioned  detector  15,  15', 
the  range  of  the  fluctuation  of  the  diameter  of  the 
bubble  can  be  further  reduced. 

Amount  of  the  supplied  pressurized  air  to  be 
supplied  is  automatically  regulated  in  accordance 
with  the  diameter  of  the  bubble  detected  by  the 
bubble-diameter  detector  15,  15'.  The  bubble  di- 
ameter  detector  15,  15'  is  a  device  to  measure  a 
distance  from  the  bubble  by  utilizing  measuring 
sensor  which  emits  visible  ray,  infrared  ray  or  lazer 
beam,  detects  the  reflected  ray  and  measures  the 
distance  from  the  reflecting  body.  The  bubble  di- 
ameter  detectors  15,  15'  can  be  set  not  only  under 
the  heater  2  but  also  on  the  outside  of  the  heater. 

The  detector  15,  15'  can  detect  the  distance  by 
receiving  the  reflected  ray  passing  through  a  hole 
formed  in  the  heater  2.  In  the  latter  case,  distances 
between  the  detector  and  the  bubble  can  be  de- 
tected  at  the  middle  positions  of  the  heater. 

An  output  controller  25  is  a  device  for  calculat- 
ing  the  diameter  of  the  bubble  on  the  basis  of  the 
distance  obtained  by  two  or  more  distance  sensors 
(bubble-diameter  detectors  15,  15')  and  for  regulat- 

5  ing  the  opening  degree  of  an  air  supplying  valve  26 
in  response  to  the  difference  between  the  predeter- 
mined  bubble  diameter  and  the  detected  diameter 
so  that  the  detected  diameter  accords  with  the 
predetermined  bubble  diameter. 

io  The  air  supplying  valve  26  regulates  the  flow 
rate  of  the  pressurized  air  supplied  through  a  blow- 
er  27  by  changing  the  valve-opening  degree  in 
response  to  signals  from  the  output  controller  25. 

Further,  when  another  bubble  diameter  detec- 
15  tor  is  provided  just  above  the  cut  portion  and  the 

detected  diameter  of  the  lower  portion  of  the  bub- 
ble  is  inputted  to  the  output  controller  25,  an  air 
supply  control  where  air  is  supplied  in  accordance 
with  the  difference  between  the  diameters  of  the 

20  upper  portion  and  the  lower  portion  of  the  bubble 
or  in  accordance  with  air  leak  at  the  cut  portion  can 
be  carried  out. 

The  group  of  collapser  rolls  4  has  a  function  to 
gradually  collapse  the  stretched  bubble  film  3  and 

25  to  introduce  the  film  to  the  nip  rolls  R2.  The  guide 
rolls  8,  8'  have  a  function  to  smoothly  introduce  the 
cut-opened  flat  films  7,  7'  toward  the  drawing  nip 
rolls  R3  so  that  the  films  are  not  in  contact  with  the 
slit-like  air  injecting  nozzle  6  and  the  cutting  knife 

30  devices. 
The  non-stretched  film  1  is  heated  by  a  ring- 

like  heater  2  provided  around  the  tubular  stretched 
bubble,  and  is  inflated  by  the  air  supplied  through 
the  nozzle  6. 

35  Further,  in  a  case  where  the  film  is  stretched  in 
a  longitudinal  direction  mainly  due  to  difference 
between  peripheral  speeds  of  nip  rolls  R1  and  R2, 
the  film  is  biaxial  stretched  as  a  result  thereof.  Of 
course,  monoaxial  stretching  can  be  carried  out  by 

40  setting  the  bubble's  diameter  to  accord  with  the 
non-streched  tubular  film  when  interior  pressure  is 
applied. 

EXAMPLE 
45 

Hereinafter,  referring  to  Figs.  1  through  7,  more 
concrete  examples  of  the  apparatus  and  method 
for  producing  stretched  films  of  the  present  inven- 
tion  are  explained.  However,  the  present  invention 

50  is  not  limited  to  those  embodiments,  without  de- 
parting  the  scope  and  extent  of  the  present  inven- 
tion. 

Before  starting  operation,  a  non-stretched  tubu- 
lar  film  made  of  linear  low  density  polyethylene 

55  (Ml  =  2.0)  wherein  35  %  by  weight  of  low  molecular 
weight  polyethylene  telephthalate  (IV  =  0.25)  fine 
particles  were  disparged,  was  passed  through  nip 
rolls  R1,a  group  of  collapser  rolls  4  and  nip  rolls 

6 
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R2.  Then,  independently  operating  the  electric  mo- 
tors  11,  11'  each  connected  to  rotary  shafts  13,  13' 
separated  with  each  other,  cutting  knives  5,  5'  were 
adjusted  or  had  been  adjusted  to  a  width  of  the 
collapsed  non-stretched  tubular  film  1  .  The  tubular 
film  was  cut  by  so  adjusted  cutting  knives  5,  5'  into 
two  sheets  of  flat  films  7,  7',  and  the  flat  films  were 
drawn  by  nip  rolls  R3  through  guide  rolls  8,  8'. 

Next,  in  operation  stage,  the  non-stretched  tu- 
bular  film  1  was  heated  by  a  heater  2,  a  bubble  3 
was  formed  by  supplying  pressurized  air  into  the 
tube  from  an  air  injecting  nozzle  6.  Then,  nip  rolls 
R1  and  R2  located  upper  and  lower  positions  were 
driven,  the  temperature  of  the  heater  2  was  regu- 
lated,  a  ratio  of  peripheral  speeds  of  the  nip  roll  R1 
to  the  nip  roll  R2  is  set  to  0.31  to  make  longitudinal 
magnification  3.2  times,  and  further,  by  regulating 
the  pressure  of  the  air,  the  transverse  magnification 
was  set  to  2.5  times,  so  that  the  simaltaneous 
biaxial  stretching  was  carried  out  to  obtain  gas 
permeable  biaxial  stretched  film  3.  When  the 
stretched  film  regulated  as  mentioned  above  was 
collapsed  and  reached  the  nip  rolls  R2,  the  width  of 
the  collapsed  portion  gradually  became  larger. 
However,  the  stretching  and  cutting  open  smoothly 
continued  since  the  positions  of  the  cutting  knives 
5  were  gradually  extended  by  driving  the  electric 
motors  11,  11'. 

Thereafter,  the  diameter  of  the  stretched  film  3 
was  kept  to  an  almost  constant  level  by  regulating 
supplied  pressurized  air.  After  the  two  sheets  of 
stretched  flat  films  7,  7'  cut  open  at  the  location  of 
the  nip  rolls  R2  were  drawn  by  the  nip  rolls  R3 
through  the  guide  rolls  8,  8',  both  flat  films  were 
wound  by  two  winders,  respectively.  The  obtained 
biaxial  stretched  films  3  were  gas  perpeable  films 
and  had  good  flatness. 

(Example  2) 

The  same  non-stretched  tubular  film  1  as 
shown  in  Example  1  was  passed  through  the  rolls 
and  drawn  in  the  same  manner  as  in  Example  1. 
Then,  the  non-stretched  tubular  film  1  was  heated 
with  a  heater  2,  and  bubble-diameter  detectors  15, 
15',  an  output  controller  25,  an  air  supplying  valve 
26,  photoelectric  switches  of  cutting  positions  and 
relays  were  operated. 

A  switch  of  the  heater  was  switched  on,  and 
about  one  minute  after,  the  switches  of  the  driving 
motors  of  nip  rolls  R1,  R2  and  R3  were  switched 
on  to  start  stretching.  While  a  bubble  is  gradually 
inflated,  opening  degree  of  the  air  supplying  valve 
was  gradually  decreased,  and  about  five  minutes 
after,  the  bubble's  diameter  accorded  with  a  pre- 
determined  value  and  became  stable.  During  the 
above-mentioned  operation,  the  cutting  knives  5,  5' 
were  extended  due  to  the  operation  of  the  pho- 

toelectric  switches  and  the  relays  in  relation  to 
inflation  of  the  bubble.  Then  frequency  of  switching 
of  the  photoelectric  switches  was  reduced  and  be- 
came  stable. 

5  The  stretched  flat  films  7,  7'  cut  with  the  knives 
5,  5'  situated  at  the  position  of  the  nip  rolls  R2 
were  wound  on  the  drawing  winder  in  the  same 
manner  as  in  Example  1  . 

Though  the  obtained  biaxial  stretched  film  3 
io  was  gas  permeable,  the  motion  of  the  valve  was 

stable  due  to  the  automatic  air  supply  control,  and 
the  cut  and  wound  flat  film  had  a  uniform  width  and 
a  good  flatness. 

75  INDUSTRIAL  APPLICABILITY 

The  apparatus  for  producing  tubular  stretched 
film  of  the  present  invention  can  be  continuously 
operated  for  long  time  with  constant  stretching 

20  magnification  without  stoppage  of  operation,  since 
pressurized  air  is  supplied  through  a  nozzle  of  a 
slit-like  air  injecting  device  during  the  operation, 
and  therefore,  the  bubble  can  be  filled  with  pres- 
surized  air  corresponding  to  the  leakage.  Further, 

25  even  in  a  case  where  a  porous  film  is  produced  by 
stretching  a  gas  permeable  tubular  film  or  a  film 
which  becomes  gas  permeable  when  stretched,  the 
gas  permeable  stretched  film  can  be  produced 
stably  for  long  time,  since  the  amount  of  air  cor- 

30  responding  to  the  leakage  of  the  interior  air  through 
the  film  can  be  suitably  supplied  to  always  keep 
the  bubble's  diameter  constant. 

Claims 
35 

1.  A  method  for  producing  a  stretched  film, 
wherein  a  tubular  thermoplastic  resin  film  is 
passed  through  a  group  of  nip  rolls  (R1  to  R3) 
having  at  least  three  pairs  of  nip  rolls  which 

40  have  mutually  different  peripheral  speeds  com- 
prising  a  pair  of  nip  rolls  (R1)  situated  at  the 
introducing  side  of  the  non-stretched  film  (1),  a 
pair  of  nip  rolls  (R2)  situated  at  end  of  collapse 
stage  after  tubulary  stretching,  and  a  pair  of 

45  drawing  nip  rolls  (R3)  continuing  after  said  end 
of  collapse  stage;  a  bubble,  which  is  formed 
between  the  pair  of  rolls  (R1  and  R2)  by  sup- 
plying  pressurized  air  into  a  tube  from  an 
injecting  nozzle  (6)  provided  in  a  gap  between 

50  the  pair  of  rolls  (R2)  is  inflated  and  stretched 
under  heating  with  an  internal  pressure  and  a 
rate  between  the  peripheral  speed  of  the  nip 
rolls  (R1  and  R2);  then  the  film  is  collapsed 
with  a  collapser  device  (4)  and  is  introduced  to 

55  the  nip  rolls  (R2),  and  both  side  ends  of  the 
collapsed  film  is  cut  open  with  film  cutting 
knives  (5,5')  positioned  between  the  pair  of  nip 
rolls  (R2),  and  after  the  flat  sheet  films  are 

7 
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introduced  into  left  and  right  guide  rolls  (8,  8') 
to  avoid  interference  with  said  injecting  nozzle 
(6)  and  the  cutting  knives  (5,  5'),  the  film  is 
drawn  by  the  nip  rolls  (R3);  and  wherein  the 
peripheral  speeds  of  the  pairs  of  the  nip  rolls 
(R1,  R2  and  R3)  are  designated  as  r1,  r2  and 
r3,  characterized  in  that  the  ratio  r1/r2/r3  is 
adjustable  in  a  range  of  0.1  through  0.8/1/1 
through  1.1,  and  the  pressurized  air  injected 
between  the  pair  of  nip  rolls  (R2)  is  provided 
through  a  slit-like  pressurized  air  injecting  noz- 
zle  (6)  provided  in  the  gap  between  the  pair  of 
rolls  (R2). 

2.  An  apparatus  for  producing  stretched  films  by 
passing  a  tubular  thermoplastic  resin  film  into 
nip  rolls  (R1  ,  R2  and  R3)  which  have  mutually 
different  peripheral  speeds  (r1,  r2  and  r3)  and 
by  inflating  the  film  with  internal  pressure  un- 
der  heating,  wherein  said  pairs  of  nip  rolls 
comprise  at  least  three  pairs  of  nip  rolls  des- 
ignated  with  R1,  R2  and  R3,  respectively,  said 
peripheral  speeds  of  said  pairs  of  nip  rolls  (R1  , 
R2  and  R3)  are  designated  as  r1  ,  r2  and  r3; 
said  pair  of  nip  rolls  (R1)  is  situated  at  the 
introducing  position  of  said  tubular  non-strech- 
ed  film, 
said  pair  of  nip  rolls  (R2)  is  situated  at  end  of 
collapsing  stage  after  tubularly  stretching;  and 
said  pair  of  drawing  nip  rolls  (R3)  continues 
after  said  end  of  collapsing  stage; 
a  heater  (2)  for  heating  said  tubular  film  is 
disposed  between  said  pairs  of  rolls  (R1  and 
R2); 
a  collapser  device  (4)  for  collapsing  said 
stretched  tubular  film  is  provided  between  said 
pairs  of  rolls  (R1  and  R2);  a  nozzle  device  (14) 
injects  pressurized  air  into  said  bubble  and  two 
film  cutting  knife  devices  (5,  5')  cut  both  side 
ends  of  said  collapsed  film;  and 
one  or  more  guide  rolls  (8,  8')  guide  said  cut 
film  to  make  a  film's  path  capable  of  getting 
out  of  said  nozzle  device  (14)  and  said  cutting 
knife  device  (5,  5')  for  each  flat  film,  char- 
acterized  in  that  the  ratio  of  said  peripheral 
speeds  r1/r2/r3  of  said  pairs  of  rolls  (R1,  R2 
and  R3)  is  set  in  a  range  of  0.1  through  0.8/1/1 
through  1.1;  the  injecting  nozzle  (6)  of  the 
nozzle  device  (14)  for  injecting  pressurized  air 
is  slit-like  and  the  slit-like  injecting  nozzle  (6)  is 
provided  in  a  gap  between  the  pair  of  nip  rolls 
(R2)  for  injection  the  pressurized  air  into  said 
bubble. 

3.  An  apparatus  of  Claim  2,  wherein  a  cutting 
knife  portion  of  said  film  cutting  knife  devices 
(5,  5')  are  provided  in  the  gap  of  said  slit-like 
air  injecting  nozzle  (6),  and  the  cutting  knife 

portion  is  movable  in  the  widthwise  direction  in 
the  gap  of  said  slit-like  air  injecting  nozzle  (6). 

4.  An  apparatus  of  Claim  2,  wherein  a  cutting 
5  knife  portion  of  said  film  cutting  knife  devices 

(5,  5')  are  situated  at  both  outer  sides  of  said 
slit-like  air  injecting  nozzle  (6)  in  the  direction 
of  said  nip  rolls,  and  the  cutting  knife  portion  is 
movable  in  a  side  direction  of  each  outer  sides 

io  of  said  slit-like  injecting  nozzle  (6). 

Patentanspruche 

1.  Verfahren  fur  die  Herstellung  eines  gereckten 
is  Filmes,  bei  dem  ein  schlauchformiger  thermo- 

plastischer  Harzfilm  durch  eine  Gruppe  von 
Haltewalzen  (R1  bis  R3)  geleitet  wird,  welche 
wenigstens  drei  Paar  Haltewalzen  umfaBt,  die 
jeweils  untereinander  unterschiedliche  Umlauf- 

20  geschwindigkeiten  aufweisen,  enthaltend  ein 
Paar  Haltewalzen  (R1),  das  an  der  EinlaBseite 
des  nicht  gereckten  Films  (1)  angeordnet  ist 
und  mit  einem  zweiten  Paar  Haltewalzen  (R2), 
das  am  Ende  der  PreBstufe  nach  dem  Recken 

25  des  Schlauches  angeordnet  ist,  und  mit  einem 
dritten  Paar  ziehender  Haltewalzen  (R3),  wel- 
che  nach  dem  Ende  der  PreBstufe  weiterlau- 
fen; 
und  mit  einer  Blase,  welche  zwischen  dem 

30  Walzenpaar  (R1  und  R2)  durch  Einleitung  von 
Druckluft  in  ein  Rohr  aus  einer  in  einem  Spalt 
zwischen  dem  Walzenpaar  (R2)  angeordneten 
Einspritzduse  (6)  ausgebildet  wird,  und  die  un- 
ter  Warmeeinwirkung  mit  einem  Innendruck 

35  und  einem  Verhaltnis  zwischen  den  Umlaufge- 
schwindigkeiten  der  Haltewalzen  (R1,  R2)  auf- 
geblasen  und  gereckt  wird; 
wonach  der  Film  mit  Hilfe  einer  PreBvorrich- 
tung  (4)  zusammengepreBt  und  in  die  Halte- 

40  walzen  (R2)  eingeleitet  wird  und  beide  Enden 
des  zusammengepreBten  Films  mit  Hilfe  einer 
Schneidvorrichtung  (5,  5')  aufgeschnitten  wer- 
den,  welche  zwischen  den  Haltewalzen  (R2) 
angeordnet  ist,  und  danach  die  abgeflachten 

45  Filme  in  linke  und  rechte  Fuhrungsrollen  (8,  8') 
eingefuhrt  werden,  urn  eine  Interferenz  mit  der 
Einspritzduse  (6)  und  den  Schneidvorrichtun- 
gen  (5,  5')  zu  vermeiden,  und  der  Film  mit 
Hilfe  der  Haltewalzen  (R3)  gezogen  wird;  und 

50  die  Umlaufgeschwindigkeiten  der  Haltewalzen- 
paare  (R1  ,  R2,  R3)  mit  r1  ,  r2  und  r3  bezeichnet 
werden, 
dadurch  gekennzeichnet,  daB  das  Verhaltnis 
r1/r2/r3  in  einem  Bereich  von  0,1  bis  0,8/1/1 

55  bis  1,1  eingestellt  werden  kann,  und  dadurch, 
daB  die  zwischen  dem  Paar  Halterollen  (R2) 
eingespritzte  Druckluft  durch  eine  schlitzformi- 
ge  Druckluftduse  (6)  eingeleitet  wird,  welche  in 

8 



15 EP  0  399  042  B1 16 

dem  Spalt  zwischen  dem  Walzenpaar  (R2)  an- 
geordnet  ist. 

2.  Eine  Vorrichtung  fur  die  Herstellung  von  ge- 
reckten  Filmen,  in  welcher  schlauchformige  5 
thermoplastische  Harzfilme  in  Haltewalzen  (R1, 
R2,  R3)  geleitet  werden,  die  untereinander  ver- 
schiedene  Umlaufgeschwindigkeiten  (r1,  r2,  r3) 
aufweisen,  und  in  der  die  Filme  unter  Erwar- 
mung  auf  einen  Innendruck  aufgeblasen  wer-  10 
den,  und  in  der  die  Gruppe  der  Haltewalzen 
mindestens  drei  Paar  Haltewalzen  (R1  ,  R2,  R3) 
umfaBt  und  in  der  die  Umlaufgeschwindigkei- 
ten  der  Haltewalzenpaare  mit  r1,  r2  und  r3 
bezeichnet  werden;  und  das  Paar  Haltewalzen  is 
(R1)  an  der  EinlaBseite  des  schlauchformigen 
nicht  gereckten  Filmes  angeordnet  ist,  und  das 
Paar  Haltewalzen  (R2)  am  Ende  einer  PreBstu- 
fe  nach  dem  Recken  des  Films  angeordnet  ist; 
und  das  Paar  Haltewalzen  (R3)  nach  dem  20 
Ende  der  PreBstufe  weiterlauft;  und  enthaltend 
eine  zwischen  den  Walzenpaaren  (R1  ,  R2)  an- 
geordnete  Heizvorrichtung  (2)  fur  die  Erwar- 
mung  des  schlauchformigen  Films;  und  mit 
einer  zwischen  den  Walzenpaaren  (R1,  R2)  25 
angeordneten  PreBvorrichtung  (4)  fur  das  Zu- 
sammendrucken  des  gereckten  schlauchformi- 
gen  Films;  und  enthaltend  eine  Einspritzduse 
(14)  fur  das  Einleiten  von  Druckluft  in  die  Blase 
und  mit  zwei  Schneidvorrichtungen  (5,  5')  fur  30 
das  Aufschneiden  beider  Enden  des  zusam- 
mengedruckten  Films;  sowie  mit  einer  oder 
mehreren  Fuhrungsrollen  (8,  8')  fur  den  abge- 
schnittenen  Film,  so  daB  die  Filmbahn  aus  der 
Duse  (14)  und  der  Schneidvorrichtung  (5,  5')  35 
fur  den  abgeflachten  Film  austreten  kann, 
dadurch  gekennzeichnet,  daB  das  Verhaltnis 
zwischen  den  Umlaufgeschwindigkeiten  r1,  r2, 
r3  der  Walzenpaare  (R1,  R2,  R3)  in  einem 
Bereich  von  0,1  bis  0,8/1/1  bis  1,1  festgelegt  40 
ist,  und  daB  die  Einspritzduse  (6)  der  Dusen- 
vorrichtung  (14)  fur  die  Einspritzung  von 
Druckluft  schlitzartig  ausgebildet  ist,  und  daB 
diese  schlitzformige  Einspritzduse  in  einem 
Spalt  zwischen  dem  Walzenpaar  (R2)  angeord-  45 
net  ist,  urn  die  Druckluft  in  die  Blase  einzu- 
spritzen. 

3.  Vorrichtung  nach  Anspruch  2,  in  der  ein 
Schneidmesserabschnitt  der  Schneidvorrich-  so 
tungen  (5,  5')  fur  das  Aufschneiden  des  Films 
in  dem  Spalt  der  schlitzformigen  Einspritzduse 
(6)  angeordnet  ist  und  der  Schneidmesserab- 
schnitt  uber  die  Breite  des  Spaltes  der  schlitz- 
formigen  Druckflufteinspritzduse  (6)  beweglich  55 
ist. 

4.  Vorrichtung  nach  Anspruch  2,  in  der  ein 
Schneidmesserabschnitt  der  Schneidvorrich- 
tungen  (5,  5')  an  den  beiden  AuBenseiten  der 
schlitzformigen  Drucklufteinspritzduse  (6)  in 
Richtung  der  Haltewalzen  angeordnet  ist  und 
daB  der  Schneidmesserabschnitt  in  seitlicher 
Richtung  der  jeweiligen  AuBenseiten  der 
schlitzformigen  Druckluftduse  (6)  beweglich  ist. 

Revendicatlons 

1.  Procede  de  production  d'un  film  etire  dans 
lequel  on  fait  passer  un  film  tubulaire  en  resine 
thermoplastique  a  travers  un  groupe  de  rou- 
leaux  de  pincement  (R1  a  R3)  incluant  au 
moins  trois  paires  de  rouleaux  de  pincement 
dont  les  vitesses  peripheriques  different  les 
unes  des  autres,  comprenant  une  paire  de 
rouleaux  de  pincement  (R1)  situes  sur  le  cote 
d'introduction  du  film  non-etire  (1),  une  paire 
de  rouleaux  de  pincement  (R2)  situee  a  la  fin 
de  I'etage  d'affaissement  apres  I'etirage  tubu- 
laire,  et  une  paire  de  rouleaux  de  pincement 
d'etirage  (R3)  qui  continuent  apres  ladite  extre- 
mite  dudit  etage  d'affaissement;  une  bulle,  qui 
est  formee  entre  la  paire  de  rouleaux  (R1  et 
R2)  en  amenant  de  I'air  sous  pression  dans  un 
tube  a  partir  d'une  buse  d'injection  (6)  dispo- 
see  dans  un  intervalle  entre  la  paire  de  rou- 
leaux  (R2),  est  gonflee  et  etiree,  en  etant 
chauffee,  sous  une  pression  interne  et  a  une 
vitesse  comprise  entre  les  vitesses  peripheri- 
ques  des  rouleaux  de  pincement  (R1  et  R2), 
puis,  I'affaissement  du  film  est  provoque  au 
moyen  d'un  dispositif  d'affaissement  (4)  et  il 
est  introduit  aux  rouleaux  de  pincement  (R2), 
et  les  deux  extremites  laterales  du  film  affaisse 
sont  ouvertes  par  decoupe  au  moyen  de  cou- 
teaux  (5,  5')  de  coupe  de  film  positionnes  entre 
la  paire  de  rouleaux  de  pincement  (R2),  et  le 
film  est  ensuite  etire  par  les  rouleaux  de  pince- 
ment  (R3)  quand  les  films  en  feuille  plate  ont 
ete  introduits  dans  les  rouleaux  de  guidage 
gauche  et  droit  (8,  8')  afin  d'eviter  une  interfe- 
rence  avec  ladite  buse  d'injection  (6)  et  lesdits 
couteaux  de  coupe  (5,  5');  les  vitesses  peri- 
pheriques  des  paires  de  rouleaux  de  contact 
(R1,  R2,  R3)  sont  designees  par  r1,  r2,  r3, 
caracterise  en  ce  que  le  rapport  r1/r2/r3  est 
reglable  dans  une  plage  allant  de  0,1  a  0,8/1/1 
a  1,1,  et  I'air  sous  pression  injecte  entre  la 
paire  de  rouleaux  de  pincement  (R2)  est  ame- 
ne  a  travers  une  buse  d'injection  (6)  d'air  sous 
pression  en  forme  de  fente  disposee  dans 
I'intervalle  entre  la  paire  de  rouleaux  (R2). 

2.  Un  appareil  de  production  de  film  etire  en 
faisant  passer  un  film  en  resine  thermoplasti- 
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que  tubulaire  dans  des  rouleaux  de  pincement 
(R1  ,  R2  et  R3)  dont  les  vitesses  peripheriques 
(r1,  r2,  r3)  sont  differentes  et  en  gonflant  le 
film  sous  une  pression  interne  en  chauffant, 
dans  lequel  lesdites  paires  de  rouleaux  de 
pincement  comprennent  au  moins  trois  paires 
de  rouleaux  de  pincement  designes  par  R1  ,  R2 
et  R3,  respectivement,  lesdites  vitesses  peri- 
pheriques  desdites  paires  de  rouleaux  de  pin- 
cement  (R1  ,  R2  et  R3)  sont  designees  par  r1  , 
r2  et  r3; 

ladite  paire  de  rouleaux  a  contact  lineaire 
(R1)  est  situee  a  la  position  d'introduction  du- 
dit  film  tubulaire  non-etire; 

ladite  paire  de  rouleaux  de  pincement 
(R2)  est  situee  a  I'extremite  de  I'etage  d'affais- 
sement  apres  etirage  tubulaire; 

et  ladite  paire  de  rouleaux  de  pincement 
d'etirage  (R3)  continue  apres  ladite  fin  de  I'eta- 
ge  d'affaissement; 

un  element  chauffant  (2)  est  dispose  pour 
chauffer  ledit  film  tubulaire  entre  lesdites  pai- 
res  de  rouleaux  (R1  et  R2); 

un  dispositif  d'affaissement  (4)  servant  a 
affaisser  ledit  film  tubulaire  etire  est  dispose 
entre  ladite  paire  de  rouleaux  (R1  et  R2);  un 
dispositif  de  buse  (14)  injecte  de  I'air  sous 
pression  dans  ladite  buse  et  deux  dispositifs 
de  couteaux  (5,  5')  de  coupe  de  film  coupent 
les  deux  extremites  laterales  dudit  film  affais- 
se;  et 

un  rouleau  de  guidage  ou  plus  (8,  8')  gui- 
dent  ledit  film  coupe  afin  de  constituer  un  trajet 
de  film  susceptible  de  sortir  dudit  dispositif  de 
buse  (14)  et  dudit  dispositif  a  couteaux  de 
coupe  (5,  5')  pour  chaque  film  plat, 

caracterise  en  ce  que  le  rapport  entre  les- 
dites  vitesses  peripheriques  r1/r2/r3  desdites 
paires  de  rouleaux  (R1  ,  R2,  R3)  est  regie  dans 
une  plage  s'etendant  de  0,1  a  0,8/1/1  a  1,1;  la 
buse  d'injection  (6)  du  dispositif  de  buse  (14) 
d'injection  d'air  sous  pression  est  en  forme  de 
fente  et  la  buse  d'injection  en  forme  de  fente 
(6)  est  disposee  dans  un  intervalle  entre  la 
paire  de  rouleaux  de  pincement  (R2)  en  vue 
d'une  injection  d'air  comprime  dans  ladite  bul- 

4.  Un  appareil  selon  la  revendication  2  dans  le- 
quel  une  partie  de  couteau  de  coupe  de  cha- 
cun  desdits  dispositifs  de  couteaux  de  coupe 
de  film  est  disposee  aux  deux  cotes  exterieurs 

5  de  ladite  buse  d'injection  d'air  (6)  en  forme  de 
fente  dans  la  direction  desdits  rouleaux  de 
pincement  et  la  partie  de  couteau  de  coupe 
est  mobile  dans  une  direction  laterale  de  cha- 
cun  des  cotes  exterieurs  de  ladite  buse  d'in- 

io  jection  (6)  en  forme  de  fente. 
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3.  Un  appareil  selon  la  revendication  2  dans  le- 
quel  une  partie  de  couteau  de  coupe  de  cha-  so 
cun  desdits  dispositifs  (5,  5')  de  couteaux  de 
coupe  de  film  est  dispose  dans  I'intervalle  de 
ladite  buse  d'injection  d'air  (6)  en  forme  de 
fente  et  la  partie  de  couteaux  de  coupe  est 
mobile  dans  la  direction  de  la  largeur  dans  55 
I'intervalle  de  ladite  buse  d'injection  d'air  (6)  en 
forme  de  fente. 
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