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Description 

1  .  Field  of  the  Invention 

The  present  invention  relates  to  a  method  for  cool- 
ing  a  plurality  of  molten  filaments  comprised  of  a  ther- 
moplastic  resin  extruded  from  dies  and  to  an  apparatus 
for  carrying  out  that  method. 

2.  Description  of  the  Related  Art 

Figure  3  shows  a  spinning  apparatus  for  filaments 
comprised  of  polyethylene,  polypropylene,  or  other  ther- 
moplastic  resins.  In  this  apparatus,  a  plurality  of  molten 
filaments  2  extruded  from  a  die  1  are  cooled  by  cooling 
air  blown  from  a  cooling  apparatus  3  and  then  taken  up 
with  a  draft.  The  cooling  apparatus  3  comprises  a  chim- 
ney  4  connected  to  a  die  1  in  a  manner  so  as  to  surround 
the  molten  filaments  2  and  a  gas  temperature  adjust- 
ment  apparatus  5  composed  of  coolers.  The  apparatus 
5  cools  the  cooling  air  to  the  desired  temperature  and 
the  cooling  air  is  fed  to  the  chimney  4  by  a  fan  6  and  is 
blown  from  the  inner  peripheral  surface  thereof  through 
a  filter  7.  Reference  numeral  8  is  an  exhaust  fan. 

In  the  cooling  of  molten  filaments,  if  the  temperature 
of  the  cooling  air  is  lowered  or  the  air  flow  rate  is  in- 
creased  so  as  to  rapidly  cool  the  filaments,  only  the  sur- 
face  of  the  filaments  will  be  cooled  and  solidified.  If  a 
draft  is  applied  to  the  filaments  in  that  state,  the  fila- 
ments  will  melt  and  break  or  the  elasticity,  tensile 
strength,  and  other  physical  properties  of  the  yarn  will 
be  lowered. 

Conversely,  if  the  filaments  are  gradually  cooled, 
the  filaments  tend  to  adhere  to  each  other  and,  further, 
the  cooling  zone  must  be  made  longer,  and  thus  the  size 
of  the  apparatus  is  necessarily  increased. 

Even  if  the  spinning  speed  is  increased  or  changed, 
if  the  cooling  is  carried  out  without  changing  the  length 
of  the  cooling  zone,  a  rapid  cooling  becomes  necessary, 
and  thus  the  problems  discussed  above  will  arise. 

US-A-3,070,839  describes  apparatus  which  varies 
the  cooling  potential  of  the  cooling  air  along  the  filament 
path  by  giving  a  greater  volume  to  the  flow  of  air  at  the 
upstream  region  than  at  the  downstream  region.  GB-A- 
0,998,664  describes  apparatus  which  uses  a  similar 
method  to  cool  filaments,  the  rate  of  the  flow  down- 
stream  being  greater  by  about  35%  than  upstream. 

Accordingly,  an  object  of  the  present  invention  is  to 
obviate  the  above-mentioned  problems,  caused  by  a  too 
rapid  or  gradual  cooling  of  the  filaments. 

Other  objects  and  advantages  of  the  present  inven- 
tion  will  be  apparent  from  the  following  description. 

In  accordance  with  the  present  invention,  there  is 
provided  a  method  of  cooling  molten  filaments  in  a  spin- 
ning  apparatus,  where  a  plurality  of  molten  filaments  ex- 
truded  from  a  die  are  cooled  by  cooling  air  blown  out 
from  a  cooling  apparatus  and  are  taken  up  with  a  draft, 
wherein  the  temperature  of  the  cooling  air  blown  from 

the  cooling  apparatus  is  controlled,  characterised  in 
that,  the  cooling  zone  is  divided  into  a  plurality  of  sec- 
tions  and  a  cooling  apparatus  is  provided  in  each  section 
so  that  the  cooling  effect  in  the  upstream  region  of  the 

5  filament  path  is  made  weaker  than  the  cooling  effect  in 
the  downstream  region  of  the  filament  path. 

In  accordance  with  the  present  invention,  there  is 
also  provided  a  spinning  apparatus  where  a  plurality  of 
molten  filaments  extruded  from  a  die  are  cooled  by  cool- 

10  ing  air  blown  from  a  cooling  device  and  taken  up  with  a 
draft,  the  cooling  device  being  adapted  to  perform  great- 
er  cooling  in  downstream  regions  of  the  filament  path 
than  in  upstream  regions  of  the  filament  path,  charac- 
terised  in  that  the  cooling  device  comprises  a  plurality 

is  of  cooling  apparatus  and  in  that  the  strength  of  cooling 
is  stepwise  changed  by  providing  that  the  cooling  air  dis- 
charged  from  the  different  cooling  apparatus  is  at  differ- 
ent  temperatures  along  the  length  of  the  filament  path. 

The  present  invention  will  be  better  understood 
20  from  the  description  set  forth  below  with  reference  to  the 

accompanying  drawings,  in  which: 

Figure  1  is  a  schematic  view  of  a  spinning  apparatus 
provided  with  a  cooling  apparatus  according  to  a 

25  first  embodiment  of  the  present  invention; 
Fig.  2  is  a  schematic  view  of  a  spinning  apparatus 
provided  with  another  cooling  apparatus;  and 
Fig.  3  is  a  schematic  view  of  a  conventional  spinning 
apparatus. 

30 
DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

According  to  the  present  invention,  the  above-men- 
35  tioned  problems  can  be  solved  by  controlling  the  tem- 

perature  and/or  volume  of  the  cooling  air  so  that  the 
cooling  is  performed  stronger,  in  stages  or  continuously, 
from  upstream  to  downstream  of  the  filament  flow. 

The  easiest  way  to  change  the  cooling  in  stages  and 
40  the  easiest  in  terms  of  control  is  to  divide  the  cooling 

zone  into  several  sections,  a  cooling  apparatus  is  pro- 
vided  for  each  section,  and  the  cooling  by  the  apparatus 
is  made  stronger  in  the  downstream  direction. 

To  change  the  cooling  continuously,  it  is  possible  to 
45  adopt,  for  example,  a  method  of  arranging  a  heater  in 

the  flow  path  of  the  cooling  air,  and  the  pitch  of  the  heat- 
ing  wires  is  made  closer  in  the  upstream  direction  so  as 
to  gradually  increase  the  amount  of  heat  generated, 
whereby  the  cooling  air  is  warmed  by  contact  with  the 

so  heater  and  then  blown  or  a  method  of  forming  the  flow 
path  of  the  cooling  air  is  gradually  narrowed  in  the  up- 
stream  direction  or  the  pressure  loss  is  gradually  in- 
creased  to  gradually  reduce  the  amount  of  air  upstream 
of  the  filament  flow. 

55  Further,  when  changing  the  spinning  speed  is 
changed,  the  degree  of  strength  of  the  cooling  can  be 
changed. 

Although  the  temperature  and  volume  of  air  for  cool- 
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ing  largely  depend  upon  the  materials  to  be  extruded, 
the  temperature  of  the  molten  filaments,  and  the  extru- 
sion  rate,  the  temperature  of  the  cooling  air  is  preferably 
-20°C  to  140°C,  more  preferably  0  to  100°C,  and  the 
volume  of  the  cooling  air  to  be  blown  is  preferably  2  to 
40  m3/kg,  more  preferably  5  to  25  m3/kg  The  materials 
to  be  extruded  include,  for  example,  polyethylene,  poly- 
propylene  and  other  thermoplastic  resins. 

The  molten  filaments  extruded  from  the  die  are 
cooled  weakly  at  the  upstream  portion  of  the  cooling 
zone  and  strongly  at  the  downstream  portion  thereof. 
When  the  cooling  is  weak,  the  temperature  difference 
of  the  filament  surface  and  interior  is  made  small  and 
the  draft  is  applied  in  that  state  to  ensure  that,  a  uniform 
draft  is  applied,  whereby  the  elasticity,  tensile  strength, 
and  other  physical  properties  of  the  filaments  are  im- 
proved,  and  melting  and  breaking  occur  with  difficulty. 
Further,  at  the  downstream  side  where  the  filaments  are 
taken  up,  a  strong  cooling  is  performed  for  solidification, 
so  adhesion  between  filaments  occurs  with  difficulty. 
Thus,  it  is  possible  to  make  the  cooling  zone  shorter  than 
with  gradual  cooling  of  the  whole. 

If  the  spinning  speed  is  increased,  it  is  possible  to 
avoid  rapid  cooling  by  increasing  the  ratio  of  the  weak 
cooling  in  the  cooling  zone.  Note  that  when  the  spinning 
speed  is  reduced,  there  is  no  problem  if  the  ratios  of  the 
strength  of  the  cooling  are  varied. 

Embodiments 

Figure  1  shows  a  first  embodiment  of  two-stage 
cooling  apparatus  according  to  the  present  invention, 
having  the  same  construction  as  that  of  the  cooling  ap- 
paratus  3  provided  in  the  spinning  apparatus  as  shown 
in  Fig.  3,  except  for  the  filter  at  the  bottom  of  the  cooling 
apparatus  3,  i.e.,  is  comprised  of  a  chimney  12  and  a 
gas  temperature  adjustment  apparatus  1  3  comprised  of 
coolers.  The  said  apparatus  sends  the  cooling  air, 
cooled  to  a  desired  low  temperature  by  the  top  stage 
gas  temperature  adjustment  apparatus  1  3,  to  the  chim- 
ney  1  2  by  the  fan  1  4  and  connects  this  to  a  cooling  ap- 
paratus  1  1  so  that  it  is  blown  out  from  the  inside  periph- 
eral  surface.  It  blows  out  relatively  high  temperature 
cooling  air  from  the  top  stage  and  relatively  low  temper- 
ature  cooling  air  from  the  bottom  stage  thus  slowly  cool- 
ing  the  molten  filaments  2  at  the  top  stage  and  rapidly 
cooling  them  at  the  bottom  stage. 

For  example,  when  polyethylene  is  used,  the  pref- 
erable  cooling  conditions  are  as  follows: 

Top  stage:  30°C  x  8  m3/kg 
Bottom  stage:  10°C  x  8  m3/kg 

In  the  above-mentioned  embodiment,  the  tempera- 
ture  of  the  cooling  air  blown  out  from  the  bottom  stage 
is  made  lower  than  that  at  the  top  stage,  but  it  is  also 
possible  to  change  the  air  amounts  of  the  fans  6  and  1  4 
so  as  to  increase  the  amount  of  air  of  the  bottom  stage 
over  the  top  stage  and  further  possible  to  change  both 
the  temperature  and  air  amount  of  the  top  and  bottom 

stages. 
Atypical  example  of  the  cooling  condition  when  pol- 

yethlene  is  used  is  as  follows: 
Top  stage:  20°C  x  4  m3/kg 

5  Bottom  stage:  1  0°C  x  8  m3/kg 
The  embodiment  shown  in  Fig.  2  is  comprised  in 

the  same  way  as  the  apparatus  shown  in  Fig.  1  outside 
of  the  fact  that  the  fan  6  in  the  apparatus  shown  in  Fig. 
1  is  made  an  exhaust  fan  and  the  cooling  air  of  the  bot- 

10  torn  stage  is  exhausted  from  the  fan  16,  heated  by  the 
heater  1  7,  then  blown  out  from  the  top  stage.  As  a  result, 
cooling  air  of  a  relatively  higher  temperature  is  blown 
out  from  the  top  stage  and  cooling  air  of  a  relatively  lower 
temperature  is  blown  out  from  the  bottom  stage. 

is  The  above-mentioned  embodiment  shows  an  ex- 
ample  where  two  cooling  apparatuses  are  connected  for 
two-stage  cooling,  but  in  another  embodiment  three  or 
more  cooling  apparatuses  may  be  connected  for  multi- 
stage  cooling  and  in  still  another  embodiment  heating 

20  wires  may  be  wound  around  the  internal  peripheral  sur- 
face  of  the  chimney  and  the  pitch  made  gradually  closer 
upstream  so  as  to  heat  the  cooling  air  and  give  it  a  tem- 
perature  gradient  so  that  the  temperature  gradually  falls 
downstream,  whereby  the  cooling  can  be  made  contin- 

25  uously  stronger  downstream.  Further,  in  another  em- 
bodiment,  the  flow  path  of  the  cooling  air  can  be  formed 
to  be  gradually  narrower  upstream  or  formed  so  that  the 
pressure  loss  gradually  increases,  thereby  gradually  de- 
creasing  the  amount  of  the  cooling  air  upstream. 

30  As  mentioned  above,  according  to  the  method  of 
claim  1,  the  cooling  is  made  performed  weaker  at  the 
upstream  side  and  stronger  at  the  downstream  side, 
thereby  improving  the  elasticity,  tensile  strength,  and 
other  physical  properties  of  the  filaments  without  enlarg- 

es  ing  the  apparatus  and  further  making  molten  breakage 
difficult  and  preventing  mutual  adhesion  of  filaments. 

According  to  the  method  of  claim  2,  even  if  the  spin- 
ning  speed  is  changed  to  make  it  faster,  the  ratio  of  the 
weaker  portion  of  the  cooling  at  the  cooling  zone  can  be 

40  increased  so  as  to  avoid  rapid  cooling  or  elongation  of 
the  cooling  zone. 

In  the  cooling  apparatus  of  claim  6,  a  plurality  of 
cooling  apparatuses  are  connected  so  as  to  strengthen 
the  cooling  in  stages  downstream. 

45  In  the  cooling  apparatus  of  claim  7,  the  temperature 
of  the  cooling  air  can  be  given  a  temperature  gradient 
descending  in  the  downstream  direction  and  the  cooling 
can  be  made  continuously  stronger  downstream. 

In  the  cooling  apparatus  according  to  claim  8,  the 
so  volume  of  the  cooling  air  can  be  gradually  increased 

downstream  and  thus  the  cooling  can  be  made  contin- 
uously  stronger  downstream. 

1.  A  method  of  cooling  molten  filaments  (2)  in  a  spin- 
ning  apparatus,  where  a  plurality  of  molten  fi  la- 

ss  Claims 
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merits  (2)  extruded  from  a  die  (1  )  are  cooled  by  cool- 
ing  air  blown  out  from  a  cooling  apparatus  (3,11) 
and  are  taken  up  with  a  draft,  wherein  the  temper- 
ature  of  the  cooling  air  blown  from  the  cooling  ap- 
paratus  (3,  1  1  )  is  controlled,  characterised  in  that  the 
cooling  zone  is  divided  into  a  plurality  of  sections 
and  a  cooling  apparatus  is  provided  for  each  section 
so  that  the  cooling  effect  in  the  upstream  region  of 
the  filament  path  is  stepwise  made  weaker  than  the 
cooling  effect  in  the  downstream  region  of  the  fila- 
ment  path. 

2.  A  method  of  cooling  molten  filaments  as  claimed  in 
claim  1,  further  comprising  the  steps  of  changing 
the  speed  at  which  the  filaments  are  spun  by  the 
spinning  apparatus,  whereby  the  degree  of  strength 
of  the  cooling  is  changed,  the  amount  of  time  the 
filaments  are  exposed  to  the  air  being  proportional 
to  said  speed,  and  of  adjusting  the  cooling  effect  by 
changing  the  degree  of  cooling  by  the  cooling  ap- 
paratus  at  each  section. 

3.  A  method  according  to  claim  1  or  2,  wherein  the 
temperature  of  the  cooling  air  is  stepwise  controlled 
by  heater  means. 

4.  A  spinning  apparatus  where  a  plurality  of  molten  fil- 
aments  (2)  extruded  from  a  die  (1)  are  cooled  by 
cooling  air  blown  from  a  cooling  device  (3,11)  and 
taken  up  with  a  draft,  the  cooling  device  (3,11)  being 
adapted  to  perform  greater  cooling  in  downstream 
regions  of  the  filament  path  than  in  upstream  re- 
gions  of  the  filament  path, 
characterised  in  that  the  cooling  device  comprises 
a  plurality  of  cooling  apparatus  and  in  that  the 
strength  of  cooling  is  stepwise  changed  by  provid- 
ing  that  the  cooling  air  discharged  from  the  different 
cooling  apparatus  is  at  different  temperatures  along 
the  length  of  the  filament  path. 

5.  An  apparatus  according  to  claim  4  wherein  there  is 
provided  a  heater  for  each  cooling  section  in  the 
flow  path  of  the  cooling  air,  said  heater  including 
heating  wires  arranged  such  that  the  pitch  of  the 
heating  wire  is  closer  in  the  upstream  region  of  the 
filament  path  than  in  the  downstream  region, 
whereby  the  temperature  of  the  cooling  air  is  higher 
near  the  extruding  die  than  near  the  take  up  means. 

6.  An  apparatus  according  to  claim  4  or  5,  wherein  the 
flow  path  of  the  cooling  air  in  each  cooling  section 
is  formed  so  as  to  be  more  restricted  in  the  up- 
stream  parts  of  the  filament  path  or  is  formed  so  as 
to  have  increased  pressure  loss  in  those  parts. 

Patentanspriiche 

1  .  Verfahren  zur  Abkuhlung  von  aus  der  Schmelze  ge- 
sponnenen  Faden  (2)  in  einer  Spinnvorrichtung, 

5  wobei  eine  Vielzahl  von  aus  einer  Matrize  (1  )  extru- 
dierten,  aus  der  Schmelze  gesponnenen  Faden 
durch  eine  aus  einer  Kuhlvorrichtung  (3,  11)  aus- 
stromende  Kuhlluft  abgekuhlt  und  unter  Verstrek- 
kung  aufgenommen  wird,  worin  die  Temperatur  der 

10  aus  der  Kuhlvorrichtung  (3,  11)  ausstromenden 
Kuhlluft  kontrolliert  wird,  dadurch  gekennzeichnet, 
dal3  die  Kuhlzone  in  eine  Vielzahl  von  Bereichen  un- 
terteilt  ist  und  eine  Kuhlvorrichtung  fur  jeden  Be- 
reich  vorgesehen  ist,  so  dal3  der  Kuhleffekt  im 

is  stromaufwarts  befindlichen  Bereich  der  Fadenbahn 
schwacher  als  der  Kuhleffekt  im  stromabwarts  be- 
findlichen  Bereich  der  Fadenbahn  ist. 

2.  Verfahren  zur  Abkuhlung  von  aus  der  Schmelze  ge- 
20  sponnenen  Faden  nach  Anspruch  1,  das  daruber 

hinaus  eine  Anderung  der  Geschwindigkeit,  bei  der 
die  Faden  durch  die  Spinnvorrichtung  gesponnen 
werden,  wobei  der  Grad  der  Starke  der  Kuhlung  ge- 
andert  wird,  und  die  Zeitspanne,  die  die  Faden  der 

25  Luft  ausgesetzt  werden,  proportional  zu  der  Ge- 
schwindigkeit  ist,  und  Einstellen  der  Kuhleffektes 
durch  Anderung  des  Grades  der  Kuhlung  durch  die 
Kuhlvorrichtung  an  jedem  Bereich,  umfaBt. 

30  3.  Verfahren  nach  Anspruch  1  oder  2,  worin  die  Tem- 
peratur  der  Kuhlluft  schrittweise  durch  Heizvorrich- 
tungen  kontrolliert  wird. 

4.  Spinnvorrichtung,  in  der  eine  Vielzahl  von  aus  einer 
35  Matrize  (1  )  extrudierten,  aus  der  Schmelze  gespon- 

nenen  Faden  (2)  von  einer  aus  einer  Kuhlvorrich- 
tung  (3,  11)  ausstromenden  Kuhlluft  abgekuhlt  und 
unter  Verstreckung  aufgenommen  wird,  wobei  die 
Kuhlvorrichtung  (3,  11)  so  eingestellt  ist,  im  strom- 

40  abwarts  befindlichen  Bereich  der  Fadenbahn  eine 
starkere  Abkuhlung  als  in  den  stromaufwarts  be- 
findlichen  Bereichen  der  Fadenbahn  durchzufuh- 
ren,  dadurch  gekennzeichnet,  dal3  die  Kuhlvorrich- 
tung  eine  Vielzahl  von  Kuhlgeraten  umfaBt  und  dal3 

45  die  Starke  der  Kuhlung  dadurch  schrittweise  gean- 
dert  wird,  dal3  die  von  den  unterschiedlichen  Kuhl- 
geraten  ausstromende  Luft  unterschiedliche  Tem- 
peraturen  entlang  der  Lange  der  Fadenbahn  auf- 
weist. 

50 
5.  Vorrichtung  nach  Anspruch  4,  wobei  im  Stromungs- 

weg  der  Kuhlluft  eine  Heizung  fur  jeden  Kuhlungs- 
bereich  im  Stromungsweg  vorgesehen  ist,  wobei 
die  Heizung  Heizungsdrahte  beinhaltet,  die  so  an- 

55  geordnet  sind,  dal3  der  Abstand  des  Heizungsdrah- 
tes  im  stromaufwarts  befindlichen  Bereich  der  Fa- 
denbahn  enger  als  im  stromabwarts  befindlichen 
Bereich  ist,  wodurch  die  Temperatur  der  Kuhlluft  in 

4 
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der  Nahe  der  Extrusionsmatrize  hoher  als  in  der  Na- 
he  der  Aufnahmevorrichtung  ist. 

6.  Vorrichtung  nach  Anspruch  4  oder  5,  wobei  der 
Stromungsweg  der  Kuhlluft  in  jedem  Kuhlungsbe-  s 
reich  so  ausgebildet  ist,  dal3  dieser  in  den  stromauf- 
warts  befindlichen  Teilen  der  Fadenbahn  mehr  ein- 
geschrankt  ist  oder  so  ausgebildet  ist,  dal3  in  diesen 
Teilen  ein  erhohter  Druckverlust  vorliegt. 

10 

Revendications 

1.  Procede  pour  le  refroidissement  de  filaments  fon- 
dus  (2)  dans  un  appareil  a  filer,  dans  lequel  une  plu-  15 
ralite  de  filaments  fondus  (2)  extrudes  dans  une  fi- 
liere  (1  )  sont  refroidis  par  de  I'air  de  refroidissement 
souffle  par  un  appareil  de  refroidissement  (3,  11)  et 
sont  repris  par  un  courant  d'air,  dans  lequel  la  tem- 
perature  de  I'air  de  refroidissement  souffle  par  Tap-  20 
pareil  de  refroidissement  (3,  11)  est  reglee,  carac- 
terise  en  ce  que  la  zone  de  refroidissement  est  di- 
visee  en  une  pluralite  de  segments  et  qu'il  est  prevu 
un  appareil  de  refroidissement  pour  chaque  seg- 
ment,  de  sorte  que  I'effet  de  refroidissement  dans  25 
la  zone  amont  du  trajet  du  filament  est  pas  a  pas 
rendu  plus  faible  que  I'effet  de  refroidissement  dans 
la  zone  aval  du  trajet  du  filament. 

dissement  est  a  des  temperatures  differentes  sur  la 
longueur  du  trajet  du  filament. 

5.  Appareil  suivant  la  revendication  4,  dans  lequel  il 
est  prevu  un  element  chauffant  pour  chaque  seg- 
ment  du  trajet  de  circulation  de  I'air  de  refroidisse- 
ment,  ledit  element  chauffant  comportant  des  fils 
chauffants  disposes  de  maniere  que  la  distance  en- 
tre  les  fils  chauffants  est  plus  etroite  dans  la  zone 
amont  du  trajet  du  filament  que  dans  la  zone  aval, 
la  temperature  de  I'air  de  refroidissement  etant  ainsi 
superieure  pres  de  la  filiere  d'extrusion  que  pres  du 
moyen  de  reprise. 

6.  Appareil  suivant  la  revendication  4  ou  5,  dans  lequel 
le  trajet  de  I'air  de  refroidissement  dans  chaque 
segment  de  refroidissement  est  forme  de  maniere 
a  etre  plus  restreint  dans  les  parties  amont  du  trajet 
du  filament  ou  est  forme  de  maniere  a  presenter 
une  perte  de  pression  accrue  dans  ces  parties. 

2.  Procede  pour  le  refroidissement  de  filaments  fon-  30 
dus  suivant  la  revendication  1,  comprenant,  par 
ailleurs,  les  etapes  consistant  a  modifier  la  vitesse 
a  laquelle  les  filaments  sont  files  par  I'appareil  a  fi- 
ler,  le  degre  d'intensite  du  refroidissement  etant  ain- 
si  modifie,  le  laps  de  temps  pendant  lequel  les  fila-  35 
ments  sont  exposes  a  I'air  etant  proportionnel  a  la- 
dite  vitesse,  et  a  regler  I'effet  de  refroidissement  en 
modifiant  le  degre  de  refroidissement  par  I'appareil 
de  refroidissement  a  chaque  segment. 

40 
3.  Procede  pour  le  refroidissement  de  filaments  fon- 

dus  suivant  la  revendication  1  ou  2,  dans  lequel  la 
temperature  de  I'air  de  refroidissement  est  reglee 
pas  a  pas  par  des  moyens  chauffants. 

45 
4.  Appareil  a  filer,  dans  lequel  une  pluralite  de  fila- 

ments  fondus  (2)  extrudes  dans  une  filiere  (1)  sont 
refroidis  par  de  I'air  de  refroidissement  souffle  par 
un  dispositif  de  refroidissement  (3,  11)  et  repris  par 
un  courant  d'air,  le  dispositif  de  refroidissement  so 
etant  adapte  pour  realiser  un  refroidissement  plus 
intense  dans  les  zones  avant  du  trajet  du  filament 
que  dans  les  zones  amont  du  trajet  du  filament,  ca- 
racterise  en  ce  que  le  dispositif  de  refroidissement 
comprend  une  pluralite  d'appareils  de  refroidisse-  55 
ment  et  en  ce  que  I'intensite  de  refroidissement  est 
modifiee  pas  a  pas  en  prevoyant  que  I'air  de  refroi- 
dissement  evacue  des  differents  appareils  de  refroi- 

5 
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