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Description 

This  invention  relates  to  a  method  for  heating 
formed  products  of  thermoplastic  material  for  man- 
ufacturing  bottles  made  of  thermoplastics,  and  par- 
ticularly,  to  a  heating  method  capable  of  effectively 
manufacturing  bottles  of  this  character  within  a 
short  period  of  time. 

Bottles  made  of  thermoplastic  material  such  as 
polyester  are  widely  utilized  as  containers  or  bot- 
tles  for  drinks  such  as  fruit  juice,  coffee,  mineral 
water,  carbonated  drink  such  as  cola  or  cider. 

The  formation  of  these  plastic  bottles  has  been 
performed  by  the  so  called  biaxial  stretching  blow 
formation  method,  in  which  a  preform  made  by  an 
injection  molding  process  is  heated  to  a  predeter- 
mined  temperature,  and  the  thus  heated  preform  is 
extended  axially  in  a  mold  by  suitable  extending 
rod  member  and  simultaneously  blown  to  extend 
circumferentially. 

In  order  to  heat  the  preform,  a  non-contact 
heating  method  by  means  of  an  infrared  ray  heater 
arranged  externally  has  been  generally  adopted, 
but  recently  in  accordance  with  requirement  of 
large-sized  containers  or  bottles,  the  thickness  of 
the  preform  has  been  made  large.  Accordingly,  in 
spite  of  the  increased  time  required  for  the  uniform 
heating  in  the  direction  of  the  thickness  of  the 
preform,  a  speed-up  of  the  manufacturing  process 
thereof  has  required.  The  conventional  forming 
method  referred  to  above  cannot  satisfy  these  re- 
quirements.  In  order  to  obviate  these  defects,  there 
is  provided  a  method,  for  example  disclosed  in  the 
Japanese  Patent  Laid-open  Publication 
No.261  024/1  986,  in  which  an  internal  heater  is  ar- 
ranged  inside  the  preform  in  addition  to  the  con- 
ventional  external  heater,  or  a  method  by  means  of 
a  jig,  for  example  disclosed  in  the  Japanese  Patent 
Publication  No.43852/1987,  in  which  an  extendable 
rod  is  heated  by  high  frequency  induction  heating 
so  as  to  thereby  heat  the  preform  internally  and 
externally.  There  is  also  provided  a  method,  for 
example  disclosed  in  the  Japanese  Patent  Laid- 
open  Publication  No.1  63828/1  986,  in  which  a  heat- 
ing  pipe  is  arranged  into  the  preform  to  internally 
heat  the  same. 

It  is  required,  however,  for  bottles  made  of 
plastic  materials  to  control  the  heating  level  during 
formation  so  as  to  achieve  the  most  suitable  thick- 
ness  distribution  in  the  axial  direction  thereof  in 
order  to  properly  maintain  the  strength  and  the 
shape  of  the  bottle.  For  this  purpose,  it  is  required 
to  adjust  the  preform  heating  temperature  along  the 
axial  direction  of  the  preform,  but  with  the  methods 
disclosed  in  the  Japanese  Patent  Laid-open  Pub- 
lication  Nos.261  024/1  986  and  163828/1986  referred 
to  above,  the  preform  can  be  quickly  heated  by  the 
internal  and  external  heating  thereof,  whereby  it  is 

difficult  to  heat  the  preform  with  predetermined 
temperature  distribution  in  the  axial  direction.  More- 
over,  with  the  heating  by  means  of  the  infrared  ray 
heater,  since  a  plurality  of  heaters  are  arranged  in 

5  the  axial  direction  of  the  preform  and  electric  power 
to  the  heaters  is  regulated  as  occasion  demands,  it 
is  difficult  to  perform  the  speedy  heating  and  to 
easily  heat  an  optional  portion  to  the  predetermined 
temperature  due  to  the  thermal  interference  with 

io  the  respective  heaters. 
In  addition,  with  the  method  disclosed  in  the 

Japanese  Patent  Publication  No.  43852/1987,  a 
metallic  rod  disposed  in  the  preform  is  heated  by 
means  of  the  induction  heating,  so  that  it  is  difficult 

75  to  measure  the  temperature  of  the  metallic  rod 
during  or  just  before  the  induction  heating  process, 
thus  the  heating  of  the  metallic  rod  cannot  be 
properly  controlled.  In  addition,  it  is  also  difficult  to 
suitably  supply  the  preforms,  and  the  temperature 

20  control  of  the  individual  metallic  rod  cannot  be 
properly  performed  in  a  case  where  the  preform  is 
come  out. 

US  4  315  725  describes  a  method  of  heating  a 
preform  in  which  a  plurality  of  inductively  heated 

25  heating  members  is  provided.  The  heating  mem- 
bers  are  provided  along  a  circulation  path.  The 
heating  members  heat  the  preform  internally.  An  IR 
heating  unit  is  provided  for  heating  the  preform 
externally.  In  use  the  heating  unit  heats  a  preform 

30  externally  while  an  induction  heated  heating  mem- 
ber  heats  the  preform  internally. 

In  order  to  exactly  control  the  temperature  of 
the  preforms,  it  is  necessary  to  maintain  the  tem- 
perature  of  a  heating  member  always  exactly  to  a 

35  predetermined  temperature,  but  it  is  impossible  by 
the  conventional  method  to  strictly  maintain  the 
temperature  to  be  constant  because  the  tempera- 
ture  of  the  heating  member  increases  by  the  ab- 
sorption  of  the  heating  energy  and  decreases  by 

40  the  heat  radiation,  or  because  of  the  influence  with 
the  variation  of  the  heating  conditions. 

Disclosure  of  the  Invention 

45  According  to  the  invention  there  is  provided  a 
method  of  heating  a  thermoplastic  bottle  (2)  or 
preform  (1)  comprising  the  steps  of: 

i)  providing  a  plurality  of  heating  members  (21) 
for  insertion  into  an  inner  hollow  portion  of  the 

50  bottle  (2)  or  preform  (1)  which  are  disposed  at 
substantially  equal  intervals  and  movable  along 
a  circulation  path, 
ii)  providing  a  heating  unit  (26)  outside  the  bottle 
(2)  or  preform  (1)  for  heating  the  bottle  or 

55  preform  externally, 
iii)  inserting  a  heating  member  (21)  into  the 
bottle  (2)  or  preform  (1), 
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iv)  simultaneously  heating  in  a  first  heating  zone 
the  bottle  (2)  or  preform  (1)  internally  by  the 
heating  member  (21)  and  externally  by  the  heat- 
ing  unit  (26), 

characterised  by 
measuring  the  temperature  of  the  heating 

member  (21)  prior  to  insertion  into  the  bottle  or 
preform  and  heating  by  induction  in  a  second  heat- 
ing  zone  the  heating  member  (21)  to  a  predeter- 
mined  temperature  in  accordance  with  any  dif- 
ference  between  the  measured  temperature  and 
the  predetermined  temperature 

Each  heating  member  may  be  heated  in  two 
heating  stages,  one  being  with  a  predetermined 
heating  amount  and  the  other  being  with  a  heating 
amount  for  compensating  for  any  temperature  dif- 
ference  of  the  respective  heating  members. 

Moreover,  the  bottle  or  preform  to  be  heated 
may  be  heated  with  suitable  axially  varied  radiant 
heat  energy  distribution  such  that  the  heating 
member  is  provided  with  respective  portions  having 
outer  diameters  different  from  each  other  in  the 
lengthwise  direction  thereof,  that  the  winding 
pitches  of  the  heating  coil  as  the  high  frequency 
induction  heating  member  may  be  varied  in  the 
lengthwise  direction  of  the  heating  member,  and 
the  induction  heating  coil  divided  into  several  por- 
tions  in  the  axial  direction  of  the  heating  member 
and  the  electric  power  applied  to  the  respective 
coil  portions  in  a  controlled  manner. 

In  addition,  the  heating  member  may  be  pro- 
vided  with  an  inner  cavity  into  which  is  enclosed  a 
substance  having  a  melting  point  within  the  target 
control  temperature  of  the  heating  member.  The 
heating  member  is  thereby  maintained  at  a  sub- 
stantially  constant  temperature. 

With  the  embodiment  described  above,  the 
temperature  of  the  heating  member  may  be  con- 
trolled  by  providing  at  least  two  inner  cavities  for 
the  heating  member  containing  substances  having 
melting  points  different  from  each  other  and  apply- 
ing  to  the  heating  member  an  amount  of  heat  in 
proportion  to  the  temperature  difference  between 
the  temperature  of  the  heating  member  and  the 
melting  points  of  the  contained  substances. 

The  heating  members  are  heated  in  accor- 
dance  with  the  individual  temperature  measured  by 
means  of  a  thermometer,  so  that  the  temperatures 
of  the  heating  members  are  set  to  predetermined 
values  when  inserted  into  the  preforms,  thus  the 
preforms  are  heated  to  the  desired  temperature. 
The  axially  varied  radiant  heat  energy  distribution 
is  applied  to  the  heating  member,  so  that  the 
preform  can  be  heated  to  a  temperature  for  manu- 
facturing  a  thermoplastic  bottle,  thus  improving  the 
quality  of  formed  products.  In  addition,  a  substance 
having  a  melting  point  ranged  within  the  target 
range  is  enclosed  in  the  inner  cavity  of  the  heating 

member,  so  that  the  temperature  of  the  heating 
member  can  be  controlled  by  the  latent  heat  of  the 
enclosed  substance  so  as  to  maintain  the  tempera- 
ture  constant  for  a  long  time,  thus  reducing  the 

5  heating  temperature  differences  of  the  respective 
heating  members  and,  accordingly,  manufacturing 
formed  products  with  high  quality. 

Fig.  1  is  a  plan  view  showing  an  embodiment 
according  to  this  invention; 

io  Fig.  2  is  a  vertical  sectional  view  of  a  preform  to 
be  heated; 
Fig.  3  is  a  vertical  sectional  view  of  a  thermo- 
plastic  bottle  manufactured  from  the  preform 
shown  in  Fig.  2; 

is  Fig.  4  is  a  vertical  sectional  view  of  a  mandrel 
supporting  the  preform  shown  in  Fig.  2; 
Fig.  5  is  a  sectional  view  taken  along  the  line  V- 
V  as  viewed  in  Fig.  1  ; 
Fig.  6  is  a  perspective  view  of  a  first  induction 

20  heating  coil; 
Fig.  7  is  a  sectional  view  taken  along  the  line 
VII-VII  as  viewed  in  Fig.  6; 
Fig.  8  is  a  view  showing  an  arrangement  of 
second  induction  heating  coils; 

25  Fig.  9  is  a  perspective  view  showing  one  exam- 
ple  of  the  second  induction  heating  coils; 
Fig.  10  is  a  sectional  view  taken  along  the  line 
X-X  as  viewed  in  Fig.  9; 
Fig.  11  is  a  perspective  view  showing  another 

30  example  of  the  second  induction  heating  coils; 
Fig.  12  is  a  sectional  view  taken  along  the  line 
XII-XII  as  viewed  in  Fig.  11; 
Fig.  13  is  a  perspective  view  showing  an  induc- 
tion  heating  coil; 

35  Fig.  14  is  a  sectional  view  taken  along  the  line 
XIV-  XIV  as  viewed  in  Fig.  13; 
Fig.  15  is  a  sectional  view  taken  along  the  line 
XV-  XV  as  viewed  in  Fig.  1  ; 
Fig.  16  is  a  view  of  the  preform  in  rotating 

40  condition; 
Fig.  17  is  a  vertical  sectional  view  of  a  mandrel 
core; 
Fig.  18  is  a  partial  sectional  view  of  another 
embodiment  of  this  invention; 

45  Fig.  19  is  an  enlarged  vertical  sectional  view  of 
a  heating  member; 
Fig.  20  is  an  enlarged  vertical  sectional  view  of 
a  further  heating  member; 
Fig.  21  is  an  enlarged  vertical  sectional  view  of 

50  a  yet  further  heating  member; 
Fig.  22  shows  a  graph  representing  a  tempera- 
ture  elevation  curve  concerning  the  heating 
member  shown  in  Fig.  19; 
Fig.  23  shows  a  graph  representing  a  tempera- 

55  ture  cooling  curve  concerning  the  heating  mem- 
ber  of  Fig.  19; 
Fig.  24  shows  a  graph  representing  a  tempera- 
ture  elevation  curve  concerning  the  heating 
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member  of  Fig.  20; 
Fig.  25  shows  a  graph  representing  a  tempera- 
ture  cooling  curve  concerning  the  heating  mem- 
ber  of  Fig.  20; 
Fig.  26  shows  a  temperature  elevation  curve  of 
the  heating  member  Shown  in  Fig.  21;  and 
Fig.  27  shows  a  temperature  cooling  curve  of 
the  heating  member  shown  in  Fig.  21. 

Preferred  embodiments  of  the  present  inven- 
tion  will  be  described  hereunder  with  reference  to 
the  accompanying  drawings,  and  Fig.  1  illustrates 
an  entire  heating  system  for  embodying  the  meth- 
od  of  this  invention.  The  system  shown  comprises 
a  preform  circulation  arrangement  including  a 
preform  hand  over  table  4  centrally  located  in  Fig. 
1,  a  transfer  table  5,  a  heating  station  table  6, 
annealing  station  table  7  and  8,  a  second  transfer 
table  9,  a  blow-formation  station  table  10,  and  a 
third  transfer  table  11,  the  preform  being  circulated 
in  this  order  and  finally  returning  to  the  hand  over 
table  4.  A  plastic-made  preform  1  of  the  shape 
shown  in  Fig.  2  and  supported  by  a  mandrel  3 
(shown  in  Fig.  4)  is  heated  in  the  heating  station 
table  6  and  blow-formed  in  the  blow-formation  sta- 
tion  table  10  during  the  circulation  along  the  re- 
spective  station  tables  in  the  arranged  and  de- 
scribed  order  into  a  plastic  bottle  2  as  shown  in 
Fig.  3.  In  more  detail,  each  reform  1  has  an 
elevational  section  as  shown  in  Fig.  2  and  com- 
prises  a  bottomed  cylindrical  barrel  portion  15  and 
a  mouth  or  opening  portion  16  provided  with 
threads  or  annular  protrusions. 

Each  mandrel  3  has  a  cylindrical  configuration 
as  shown  in  Fig.  4  and  is  integrally  provided  with 
circumferential  grooves  17,17  for  firm  support  at 
the  respective  station  tables  and  sprockets  18,18 
for  the  rotation  of  the  mandrel  3.  Chains,  not 
shown,  are  disposed  in  a  stepped  manner  over 
portions  of  the  heating  station  table  6  and  the 
annealing  station  table  7  and  8  through  which  the 
mandrels  3  pass  so  as  to  be  engaged  with  the 
upper  and  lower  sprockets  18  of  the  mandrel  3  and 
driven  to  impart  a  rotating  motion  to  the  mandrel  3 
during  the  circulation  among  the  respective  station 
tables.  During  the  circulation,  the  preforms  1,1  — 
are  mounted  to  the  mandrels  3  by  a  supplying 
device,  not  shown,  of  construction  per  se  known, 
and  the  barrel  portion  15  of  each  preform  1  is 
heated  at  the  heating  station  table  6  and  blow- 
formed  by  a  known  method  at  the  blow-formation 
station  table  10,  thus  forming  a  thermoplastic  bottle 
2  shown  in  Fig.  3.  The  thus  formed  bottle  2  is 
taken  out  from  the  mandrel  3  at  the  hand  over  table 
4  by  a  known  device  and  then  transferred  to  the 
next  station  through  a  feed  transfer  table  14. 

The  heating  station  table  6  will  be  described 
hereunder  with  reference  to  Fig.  5  to  15.  The 
heating  station  table  6  has  an  entirely  circular  con- 

figuration  and  is  equipped  with  a  holding  mecha- 
nism  19  for  supporting  the  mandrel  3  as  shown  in 
Fig.  5,  a  heating  member  21,  and  an  air  cylinder 
assembly  20  which  are  located  at  the  peripheral 

5  portion  with  equal  spaces  therebetween.  The  hold- 
ing  mechanism  19  has  a  construction  adapted  to 
hold  the  circumferential  grooves  17  of  the  mandrel 
3,  acts  to  hold  the  mandrel  3  at  a  predetermined 
position  and  to  release  the  same  at  a  predeter- 

io  mined  position.  The  heating  member  21  is  con- 
structed  by  a  rod-shape  metallic  member  capable 
of  being  induction  heated  and  is  operatively  con- 
nected  to  a  piston  rod  23  of  the  air  cylinder  assem- 
bly  20  through  a  heat  insulating  member  22  in  a 

is  manner  such  that  when  the  heating  member  21  is 
upwardly  displaced  by  the  actuation  of  the  air 
cylinder  assembly  20,  the  heating  member  21 
passes  into  the  mandrel  3  supported  by  the  hold- 
ing  mechanism  19.  As  shown  in  Fig.  5,  the  heat 

20  insulating  member  22  is  disposed  between  the 
heating  member  21  and  the  piston  rod  23  so  as  to 
oppose  to  the  mouth  portion  16  of  the  preform  1 
and  the  mandrel  core  37,  and  accordingly,  the  heat 
insulating  member  21  serves  to  suppress  transfer 

25  of  heat  from  the  heating  member  21  to  the  piston 
rod  23  as  well  as  to  suppress  the  heating  of  the 
mandrel  core  37.  A  plurality  of  heating  units  con- 
stituting  a  heating  zone  for  heating  a  member  to  be 
heated  and  a  heating  member  heating  zone  27  are 

30  arranged  on  the  outside  of  the  heating  station  table 
6  along  the  circumferential  direction  thereof,  and 
the  heating  units  26  comprise  infrared  ray  heaters 
24,  reflecting  mirrors  25  and  reflecting  mirrors  25' 
for  shutting  out  the  infrared  rays  so  as  not  to  heat 

35  the  mouth  portions  16  of  the  preforms  1,  the  heat- 
ing  units  26  being  arranged  to  face  portions 
through  which  the  mandrels  3  pass  and  adapted  to 
externally  heat  the  preform  1  rotated  together  with 
the  mandrels  3  with  the  radiant  heat  of  the  infrared 

40  rays.  The  heating  member  heating  zone  27  com- 
prises  an  infrared  ray  radiant  heat  thermometer  32 
for  measuring  the  temperature  of  the  heating  mem- 
bers  21  and  a  first  induction  heating  coil  28  for 
heating  the  heating  member  21  by  means  of  induc- 

45  tion  heating  in  response  to  the  measured  tempera- 
ture,  the  first  induction  heating  coil  28  being  ar- 
ranged  at  a  position  in  which  the  mandrels  3  do  not 
pass  and  it  faces  the  lowered  heating  members  21 
as  shown  in  Fig.  15.  Figs.  6  and  7  illustrate  one 

50  example  of  the  first  induction  heating  coil  28,  which 
has  a  substantially  circular  shape  adapted  to  cover 
the  moving  passage  of  the  heating  members  21 
and  is  constructed,  as  shown,  by  laminating  fine 
hair-pin  shape  coils  in  multiple  layers.  Both  the  end 

55  portions  thereof  are  upwardly  biased  so  as  to  pre- 
vent  the  movement  of  the  movable  members.  In 
other  words,  at  the  heating  station  table  6,  the 
mandrels  3  are  received  during  the  rotation  of  the 

5 
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table  at  the  predetermined  portion  by  the  mandrel 
holding  mechanism  19,  the  heating  members  21 
heated  at  the  heating  zone  27  are  inserted  into  the 
preforms  1  through  the  respective  mandrels  3  to 
internally  heat  the  preforms  1  ,  and  the  preforms  1 
are  externally  heated  by  the  heating  units  26  when 
the  preforms  1  pass  in  front  of  the  location  of  the 
heating  units  26. 

In  another  example  of  the  heating  zone  27  in 
which  a  second  heating  coil  29  is  disposed  in 
addition  to  the  location  of  the  first  induction  heating 
coil  28,  serving  to  constantly  heat  the  heating  zone 
27,  to  optionally  stop  the  cheating  of  the  heating 
members  21  .  According  to  the  arrangement  of  the 
second  heating  coil  29,  even  in  a  case  where  the 
mandrel  3  is  not  mounted  with  the  preform  1  and 
the  heating  member  21  is  directly  exposed  to  the 
infrared  ray  heater  24  at  the  heating  zone  27  to  a 
temperature  greater  than  that  to  which  it  is  nor- 
mally  exposed,  the  second  heating  coil  29  serves 
to  stop  the  heating  and  to  regulate  the  heating 
amount  to  prevent  over  heating 

A  preferred  modification  of  the  second  induc- 
tion  heating  coil  29  as  shown  in  Fig.  8  may  com- 
prise  three  components  such  as  an  induction  heat- 
ing  coil  29  opposing  an  upper  portion  of  the  heat- 
ing  member  21,  an  induction  heating  coil  30  oppos- 
ing  an  intermediate  portion  of  the  heating  member 
21  and  an  induction  heating  coil  31  opposing  the 
lower  portion  of  the  heating  member  21.  Figs.  9 
and  10  shows  arrangement  of  a  coil  utilized  for 
these  induction  heating  coils  as  coils  34  which  are 
wound  around  two  sheets  of  magnetic  cores  33 
and  the  respective  heating  coils  34  are  arranged  so 
as  to  have  a  space  corresponding  to  the  distance 
between  the  respective  heating  members  21  and 
so  that  the  magnetic  fluxes  generated  by  the  re- 
spective  heating  coils  34  do  not  mutually  interfer. 
The  heating  members  21  can  pass  the  space  be- 
tween  the  respective  heating  coils  34.  The  infrared 
ray  radiant  heat  thermometers  32  are  also  arranged 
at  three  portions  corresponding  to  the  upper,  inter- 
mediate  and  lower  portions  of  the  heating  member 
21  so  as  to  suitably  measure  the  temperatures  of 
these  portions.  These  thermometers  32,32  —  are 
operatively  connected  to  power  control  devices,  not 
shown,  to  regulate  the  electric  power  supplied  to 
the  heating  coils  34  in  accordance  with  the  mea- 
sured  temperatures. 

Accordingly,  the  heating  members  21  can  be 
heated  to  the  predetermined  temperature  by  pre- 
liminarily  establishing  the  relationship  between  the 
temperature  difference  between  the  detected  tem- 
peratures  of  the  infrared  ray  radiant  heat  thermom- 
eters  32  and  the  set  temperatures  of  the  heating 
members  21  and  the  electric  power  amount  re- 
quired  to  heat  the  heating  members  21  to  the  set 
temperatures  and  by  supplying  the  electric  power 

determined  by  the  relationship  to  the  second  in- 
duction  heating  coils  29.  The  electric  power  may 
be  set  to  be  uniformly  applied  with  respect  to  the 
upper,  intermediate  and  lower  portions  of  the  heat- 

5  ing  member  21,  so  as  to  have  a  predetermined 
temperature  distribution  with  respect  to  these  por- 
tions.  Alternatively  an  optional  distribution  of  the 
radiant  heat  energy  on  the  heating  member  21  and 
the  preform  1  can  be  derived  so  that  the  preform  1 

io  can  be  heated  in  the  most  suitable  manner  taking 
into  account  the  thicknesses  of  the  respective  por- 
tions  of  the  preform  1  . 

The  arrangement  of  the  second  induction  heat- 
ing  coil  29  may  be  made  as  shown  in  Figs.  1  1  and 

is  12,  by  which  the  heating  efficiency  for  the  heating 
members  21  will  be  improved  in  comparison  with 
the  arrangement  shown  in  Fig.  9. 
In  Fig.  9,  reference  numeral  36  designates  a  cop- 
per  plate  which  serves  to  blank  the  heating  opera- 

20  tion  at  a  portion  facing  the  copper  plate  36  so  as  to 
give  rise  to  partial  heating  of  the  heating  member 
21.  The  first  induction  heating  coil  28  and  the 
second  induction  heating  coils  29,  30  and  31  dis- 
posed  in  the  heating  member  heating  zone  27  are 

25  designed,  as  shown  respectively  in  Figs.  7,  10,  12 
and  14,  so  that  reverse  directional  high  frequency 
electric  currents  flow  through  the  coils  facing  each 
other  with  the  heating  member  21  interposed  there- 
between.  Although  in  the  illustrated  and  described 

30  embodiment,  the  heating  coils  are  arranged  in 
three  separate  stages,  the  present  invention  is  not 
limited  to  this  arrangement. 

The  radiant  heat  energy  distribution  along  the 
longitudinal  direction  of  the  heating  member  21 

35  may  be  varied  as  shown  in  Figs.  13  and  14  by 
varying  winding  pitches  of  the  heating  coils.  Refer- 
ring  to  Figs.  13  and  14,  the  coils  35  each  are 
triangular  in  shape  and  are  wound  such  that  the 
bottom  sides  of  the  triangular  coils  35  mutually 

40  overlap  but  the  apices  of  the  respective  triangles 
are  positioned  at  different  levels.  According  to  this 
arrangement,  the  magnetic  density  is  relatively 
large  at  the  bottom  side  portions  of  the  coils  and 
relatively  small  at  the  apices  thereof.  Therefore, 

45  when  the  heating  member  21  and  the  coils  35  are 
completely  electromagnetically  coupled,  a  tem- 
perature  distribution  is  formed  in  accordance  with 
the  shapes  of  the  coils  35.  In  addition,  since  a 
small  amount  of  power  is  applied  to  those  coil 

50  portions  at  which  the  distances  between  coil  sides 
is  larger  the  heating  efficiency  is  further  improved. 
Moreover,  since  the  distance  between  the  two  spi- 
ral  coils  is  so  small  but  large  enough  that  the 
heating  member  21  is  not  contacted  the  magnetic 

55  fluxes  are  denied  externally  of  the  coils  35,  so  that 
even  when  the  heating  member  21  is  disposed 
slightly  away  from  the  coil  arrangement,  the  heat- 
ing  member  21  is  hardly  heated.  Accordingly,  the 

6 
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effective  length  of  the  coil  for  substantially  heating 
the  heating  member  21  is  clearly  defined.  Although 
only  one  of  the  two  spiral  coils  can  be  used  as  a 
heating  coil,  a  good  heating  efficiency  cannot  be 
attained  and  the  effective  length  of  the  coil  may  not 
be  clearly  defined. 

In  a  modified  method  for  applying  a  radiant 
heat  energy  to  the  heating  member  21  which  en- 
ergy  is  variable  in  the  lengthwise  direction  of  the 
heating  member,  it  may  be  possible  to  vary  the 
outer  diameter  of  the  heating  member  21,  and  in 
this  modified  method,  it  is  not  always  necessary  to 
vary  the  temperature  in  and  along  the  lengthwise 
direction  thereof.  For  example,  when  a  barge 
amount  of  radiant  heat  energy  is  applied  to  a 
thickened  portion  such  as  a  bottom  of  the  preform 
1,  the  front  portion  of  the  heating  member  21  is 
elongated  to  increase  the  accumulated  heat 
amount.  This  operation  may  be  of  course  be  ap- 
plied  to  any  longitudinal  portion  of  the  heating 
member  21  instead  of  the  front  portion.  Alternative- 
ly,  a  heat  insulating  member  is  located  at  a  portion 
of  the  heating  member  21  to  shut  out  the  radiant 
heat  energy  to  that  portion  to  thereby  suppress  the 
temperature  rise  in  that  portion  of  the  preform  1  . 

Accordingly,  the  heating  member  21  can  be 
always  maintained  at  a  predetermined  temperature 
by  the  heating  member  heating  zone  27  to  thereby 
not  only  maintain  the  temperature  entirely  uniform- 
ly  but  also  apply  the  temperature  distribution  to  the 
desired  portions  to  the  heating  member  21  by 
easily  adjusting  the  winding  pitches  of  the  heating 
coils  or  electric  power  to  be  applied  to  the  coils.  In 
addition,  the  variation  of  the  outer  diameter  of  the 
heating  member  21  in  the  lengthwise  direction 
makes  it  possible  to  optionally  distribute  the  radiant 
heat  energy  along  that  direction.  Thus,  the  preform 
1  can  be  set  in  a  predetermined  temperature  and  a 
thermoplastic  bottle  2  can  be  manufactured  under 
the  most  suitable  conditions.  In  the  preferred  em- 
bodiment  described  above,  the  heating  units  26  for 
externally  heating  the  preforms  1  are  arranged 
along  the  outer  circumferential  portion  of  the  cir- 
culating  path  but  the  present  invention  is  not  limit- 
ed  to  the  described  embodiment  and  the  heating 
units  26  may  be  arranged  along  the  inner  circum- 
ferential  portion  as  well  as  the  outer  circumferential 
portion  of  the  path.  An  air  blowing  device  may  be 
further  disposed  for  blowing  air  towards  the  heating 
member  21  to  prevent  the  heating  member  21  from 
overheating  and  to  cool  the  same. 

When  starting  operation  of  the  forming  ma- 
chine,  it  is  necessary  to  heat  the  heating  member 
21  to  a  predetermined  temperature  from  the  room 
temperature  in  a  short  time,  but  the  respective 
portions  of  the  heating  member  21  are  different  in 
the  degrees  of  their  radiant  heat  during  the  circula- 
tion  among  the  respective  stations  or  tables,  and 

particularly,  the  radiant  heat  of  the  lower  portions  of 
the  heating  member  21  is  observed  to  be  large  and 
the  temperature  of  that  portion  is  largely  lowered 
because  that  portion  is  connected  to  the  heat  in- 

5  sulating  member  22  and  the  piston  rod  23.  Even  in 
such  a  case  where  the  temperature  variation  in 
elapsed  time  is  different  at  the  respective  portions 
of  the  heating  member  21  ,  it  can  be  easily  heated 
to  the  predetermined  temperature  by  the  arrange- 

io  ment  and  method  described  above. 
The  first  induction  heating  coil  28  for  constant 

heating  may  be  eliminated  in  one  modification  by 
increasing  the  heating  capacity  of  the  second  in- 
duction  heating  coils  29,  30  and  31.  It  is  preferred 

is  to  heat  the  heating  member  21  to  a  temperature 
ranging  between  about  300  to  600  °C.  This  is  be- 
cause,  below  300  °C,  the  radiant  heat  is  too  small 
to  attain  the  desired  heating  efficiency  from  the 
inside  of  the  preform  1  having  large  thickness, 

20  whereas  over  600  °C,  the  inner  surface  of  the 
preform  is  overheated  in  comparison  with  the  outer 
surface  or  the  central  portion,  thus  the  uniform 
heating  effect  is  not  achieved.  In  a  test,  when  the 
heating  member  21  was  heated  to  above  600  °C, 

25  violent  degradation  due  to  the  oxidation  was  ob- 
served,  this  being  not  suitable  for  the  practical  use. 

As  described  above  with  reference  to  the  pre- 
ferred  embodiment  of  the  present  invention,  the 
method  of  the  present  invention  is  very  effective  in 

30  view  of  the  high  speed  heating  and  the  uniform 
heating,  but  where  the  preform  1  inserted  into  the 
mandrel  core  portion  37,  as  shown  in  Fig.  16,  is 
rotated  in  an  eccentric  manner,  the  preform  may 
be  circumferentially  nonuniformly  heated  because 

35  of  the  insertion  of  the  heating  member  21  close  to 
the  inner  surface  of  the  preform  1  .  Such  eccentric 
rotation  of  the  preform  1  is  caused  by  the  relation- 
ship  between  the  unevenness  of  the  inner  diam- 
eters  of  the  mouth  portions  of  the  preforms  1  and 

40  the  core  diameter  of  the  mandrel  3  or  by  differ- 
ences  in  the  inserting  methods  of  the  preforms  1, 
and  the  extent  of  the  eccentricity  is  different  with 
respect  to  each  mandrel  3.  In  order  to  obviate  this 
fault,  the  mandrel  core  37',  as  shown  in  Fig.  17,  is 

45  manufactured  with  a  slotted  springy  member  en- 
dowed  with  resiliency  so  as  to  be  slightly  outwardly 
expanded  before  the  mounting  of  the  preform  1, 
and  in  addition,  the  preform  is  forcibly  mounted 
against  the  resilience  of  the  springy  member  while 

50  maintaining  the  direction  of  the  preform  1  so  as  to 
accord  with  the  axis  of  the  mandrel  3.  By  virtue  of 
this  mounting  or  inserting  method,  the  eccentricity 
of  the  preform  1  is  hardly  observed,  and  a  value  e 
of  the  diameter  eccentricity,  shown  in  Fig.  16,  was 

55  regulated  within  one  fifth  of  the  inner  diameter  of 
the  preform  1  and  the  circumferentially  uniform 
heating  was  attained.  The  value  e  of  the  diameter 
eccentricity  is  preferably  below  one  tenth  of  the 

7 
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inner  diameter  of  the  preform  1,  and  in  this  case 
non-uniform  heating  based  on  this  eccentricity  will 
be  substantially  eliminated.  The  rotational  move- 
ment  of  the  preform  1  may  be  reduced  or  substan- 
tially  eliminated  by  locating  a  guide  member  for 
restricting  the  movement  of  the  front  portion  of  the 
preform  1. 

Next,  is  disclosed  another  example  of  the  heat- 
ing  member  21,  in  which  a  substance  fusable  at  a 
temperature  range  of  the  heating  member  21  is 
enclosed  in  the  interior  thereof. 

Fig.  19  shows  one  example  of  the  hollow  heat- 
ing  member  21  provided  with  an  inner  cavity  41 
into  which  zinc  having  melting  point  of  420  °C  is 
enclosed,  but  the  outer  configuration  of  the  heating 
member  21  shown  in  Fig.  19  is  substantially  the 
same  as  that  of  the  former  embodiments.  When 
the  heating  member  21  of  this  hollow  type  is  heat- 
ed  in  the  heating  zone  27  of  the  heating  station 
table  6,  the  heating  member  21  is  heated  in  accor- 
dance  with  the  temperature  risinig  curve  shown  in 
Fig.  22.  When  the  heating  member  21  is  heated  to 
the  point  A  on  the  curve  of  Fig.  22,  the  heating 
member  21  is  cooled  in  accordance  with  the  cool- 
ing  curve  shown  in  Fig.  23.  Namely,  the  heating 
member  21  has  substantially  no  change  for  a  time 
interval  at  the  temperature  T1  even  if  the  thermal 
energy  is  applied  or  released  by  the  latent  heat  of 
the  fused  metal  enclosed  into  the  interior  of  the 
heating  member  21.  Accordingly,  by  heating  the 
heating  member  21  to  the  point  B  in  Fig.  22,  i.e. 
until  the  enclosed  zinc  has  been  completely  melt- 
ed,  and  inserting  the  thus  heated  heating  member 
21  into  the  preform  1  ,  the  preform  1  can  be  heated 
by  the  heating  member  21  maintaining  this  tem- 
perature  for  the  long  time  period,  thus  being  ca- 
pable  of  heating  the  preform  1  with  the  exactly 
controlled  temperature.  Referring  to  Fig.  22,  a  letter 
t  denotes  time,  T  denotes  the  temperature  of  the 
heating  member  21  and  T1  is  the  melting  point  of 
the  enclosed  zinc.  Where  it  is  detected  by  the 
infrared  ray  radiant  heat  thermometer  32  that  the 
temperature  of  the  heating  member  21  does  not 
reach  the  melting  point  T1  of  an  enclosed  metal, 
for  example  point  C  in  Fig.  23,  high  frequency 
electric  power  programmed  in  accordance  with  the 
temperature  difference  from  the  melting  point,  as 
shown  in  Fig.  22,  is  applied  to  the  second  induction 
heating  coil  29  for  an  extremely  short  time  interval 
(0.5  sec.)  to  heat  the  metal  enclosed  in  the  heating 
member  21  preferably  to  a  state  at  which  the 
enclosed  metal  has  been  entirely  liquefied,  i.e.  to 
the  point  B. 

Fig.  20  shows  another  example  of  a  hollow 
heating  member  21,  which  is  provided  with  a  first 
inner  cavity  42  and  a  second  inner  cavity  43  into 
which  high  and  low  melting  point  metals  are  en- 
closed,  respectively.  Zinc  is  utilized  as  the  high 

melting  point  metal  and  tin-tellurium  alloy  is  utilized 
as  the  low  melting  point  metal  of  the  composition 
essentially  consisting  of  15%  of  tin  and  85%  of 
tellurium,  which  will  cause  an  eutectic  structure  and 

5  an  eutectic  stagnation  temperature  corresponding 
to  the  melting  point  is  about  410°C.  Fig.  21  also 
shows  a  further  example  of  the  hollow  heating 
member  21  provided  with  first,  second  and  third 
inner  cavities  42,  43  and  44  into  which  tin-tellurium 

io  alloy,  zinc  and  tellurium  are  enclosed,  respectively, 
and  the  composition  of  the  tin-tellurium  alloy  of  Fig. 
21  is  the  same  as  that  of  Fig.  20,  the  melting  point 
of  tellurium  being  about  450  °C. 

Concerning  the  second  example  of  the  heating 
is  member  21  shown  in  Fig.  20,  the  temperature 

elevation  curve  of  the  heating  member  21  is  repre- 
sented  by  Fig.  24  and  the  natural  cooling  curve 
thereof  is  represented  by  Fig.  25,  and  in  the  fig- 
ures,  a  letter  T2  denotes  the  melting  point  of  a  low 

20  melting  point  metal,  i.e.  the  tin-tellurium  alloy.  The 
temperature  control  of  the  heating  member  21  of 
the  second  example  is  made  by  substantially  the 
same  manner  as  that  of  the  first  example,  and  for 
instance,  in  a  case  where  the  melting  point  is  a 

25  temperature  of  point  C  in  Fig.  25,  electric  power  is 
applied  to  the  second  induction  heating  coil  29  to 
increase  the  temperature  to  the  point  B  in  Fig.  24. 
In  this  case,  even  if  it  is  erroneously  detected  that 
the  heating  member  has  a  high  temperature  in 

30  spite  of  the  detection  fault  of  the  radiant  heat 
thermometer  32,  the  temperature  of  the  heating 
member  21  is  not  lowered  too  much  in  view  of  the 
heat  of  solidification  of  the  tin-tellurium  alloy.  More- 
over,  when  the  target  temperature  to  be  controlled 

35  is  selected  to  the  point  C,  the  temperature  is 
controlled  so  as  to  raise  the  temperature  to  the 
point  B'.  However,  even  if  the  temperature  dif- 
ference  is  erroneously  detected  as  a  value  larger 
than  the  exact  value  because  of  a  fault  of  the 

40  thermometer  and,  as  a  result,  excessive  electric 
power  is  supplied  to  the  second  induction  heating 
coil  29,  the  temperature  of  the  heating  member  21 
is  not  raised  too  much  because  of  heat  of  fusion  of 
the  enclosed  zinc,  thus  providing  excellent  control- 

45  ling. 
Concerning  the  third  example  of  the  hollow 

heating  member  21  shown  in  Fig.  21,  the  tempera- 
ture  elevation  curve  of  the  heating  member  21  is 
represented  by  Fig.  26  and  the  natural  cooling 

50  curve  thereof  is  represented  by  Fig.  27,  in  which 
letter  TO  denotes  melting  point  of  tellurium.  When 
the  temperature  of  the  point  C  in  Fig.  27  is  de- 
tected,  substantially  the  same  control  as  that  of  the 
first  and  second  example  is  made  so  as  to  raise 

55  the  temperature  to  the  point  B  in  Fig.  26,  but 
control  with  greater  accuracy  can  be  made  by 
enclosing  three  kinds  of  metals  having  different 
melting  point  into  the  inner  cavities  of  the  hollow 
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heating  member  21.  The  heating  capacity  of  the 
heating  member  heating  zone  27  and  the  amount 
of  the  metals  enclosed  are  set  so  as  not  to  allow 
the  enclosed  metals  to  solidify  during  the  circula- 
tion  of  the  heating  member  21.  Accordingly,  in  use, 
the  enclosed  metals  are  partially  liquid  and  partially 
solid  during  the  circulation  of  the  heating  member 
around  the  heating  station  table  6,  so  that  the 
temperature  of  the  heating  member  21  can  be  kept 
substantially  constant  during  circulation.  For  exam- 
ple  the  temperature  of  the  heating  member  21  of 
the  first  example  is  kept  to  about  420  °  .  Regarding 
the  heating  member  21  of  the  second  example, 
where  the  controlling  point  is  selected  to  be  the 
point  C  in  Fig.  25,  the  temperature  of  the  heating 
member  2  is  kept  to  about  420  °C  and  where  the 
controlling  point  is  selected  to  be  the  point  C,  the 
temperature  is  kept  to  about  410°C.  The  tempera- 
ture  of  the  heating  member  21  of  the  third  example 
is  stably  kept  to  about  420  °C.  Accordingly,  since 
the  preforms  1  can  be  heated  by  the  heating 
members  21  having  exactly  controlled  tempera- 
tures,  plastic  bottles  2  with  high  quality  can  be 
manufactured. 

With  the  preferred  embodiments  described 
above,  although  the  heating  member  21  is  made  of 
metal  and  heated  inductively,  this  invention  is  not 
limited  to  those  embodiments  and  the  heating 
members  21  may  be  made  of  ceramics  and  heated 
by  infrared  ray  heaters. 

A  method  of  crystalizing  the  mouth  portion  of 
16  of  the  preform  1  using  the  heating  method 
described  hereinbefore  will  be  described  hereunder 
with  reference  to  Fig.  18.  The  crystallization  of  the 
mouth  portion  16  is  for  the  purpose  of  improving 
the  stiffness  and  the  heat  resistance  of  the  mouth 
portion  16  of  the  preform  1.  The  heating  member 
21  is  inserted  into  the  mouth  portion  16  of  the 
preform  1  or  plastic  bottle  2  attached  to  the  heating 
means  such  as  the  heating  station  table  6  and  the 
mouth  portion  16  is  heated  by  an  infrared  ray 
collecting  device  51  of  the  type  shown  in  Fig.  18. 
The  infrared  ray  collecting  device  51  comprises  a 
reflecting  mirror  52  having  an  elliptical  section  dis- 
posed  about  a  linear  infrared  ray  heater  53,  which 
is  arranged  on  one  focus  of  the  elliptical  reflecting 
mirror  52,  and  the  mouth  poriton  16  is  arranged  on 
the  other  focus  thereof.  Any  structure  described 
above  of  the  heating  member  21  may  be  selected 
and  any  heating  means  may  also  be  selected. 
According  to  this  method,  the  mouth  portion  16  can 
be  easily  and  exactly  crystalized  by  the  most  suit- 
able  manner  as  well  as  the  below  formation  of  the 
preform  1. 

As  described  hereinbefore,  according  to  this 
invention,  since  the  temperature  of  the  heating 
member  for  internally  heating  the  proform  is  mea- 
sured  and  the  heating  of  the  heating  member  is 

controlled  in  accordance  with  the  measured  tem- 
perature,  the  setting  of  the  temperature  can  be 
accurately  done  in  a  short  time,  thus  improving  the 
manufacturing  capability.  Radiant  heat  energy  vari- 

5  able  in  the  lengthwise  direction  of  the  heating 
member  can  be  effectively  distributed  therealong, 
so  that  the  respective  portions  of  the  preform  can 
be  heated  to  predetermined  temperatures  suitable 
for  the  blow-formation  of  the  plastic  bottle.  More- 

io  over,  since  substances  having  predetermined  melt- 
ing  points  are  enclosed  in  the  hollow  heating  mem- 
ber,  the  temperature  of  the  heating  member  can  be 
controlled  so  as  to  stably  maintain  the  temperature 
within  relatively  narrow  range  even  if  the  absorbing 

is  heat  amount  or  radiant  heat  amount  varies  signifi- 
cantly  by  setting  the  common  temperature  of  the 
substances  to  target  control  temperature.  There- 
fore,  the  preforms  can  be  always  constantly  heated 
by  utilizing  such  heating  members  as  heating 

20  source  for  the  preforms  adapted  to  form  plastic 
products  such  as  plastic  bottles,  thus  improving  the 
quality  of  the  formed  products.  In  addition,  in  case 
the  heating  method  described  above  is  utilized  for 
heating  the  mouth  portion  of  the  preform,  the  cry- 

25  stallization  of  that  portion  can  be  also  speedily  and 
exactly  performed. 

Claims 

30  1.  A  method  of  heating  a  thermoplastic  bottle  (2) 
or  preform  (1)  comprising  the  steps  of: 

i)  providing  a  plurality  of  heating  members 
(21)  for  insertion  into  an  inner  hollow  portion 
of  the  bottle  (2)  or  preform  (1)  which  are 

35  disposed  at  substantially  equal  intervals  and 
movable  along  a  circulation  path, 
ii)  providing  a  heating  unit  (26)  outside  the 
bottle  (2)  or  preform  (1)  for  heating  the 
bottle  or  preform  externally, 

40  iii)  inserting  a  heating  member  (21)  into  the 
bottle  (2)  or  preform  (1), 
iv)  simultaneously  heating  in  a  first  heating 
zone  the  bottle  (2)  or  preform  (1)  internally 
by  the  heating  member  (21)  and  externally 

45  by  the  heating  unit  (26), 
characterised  by 

measuring  the  temperature  of  the  heating 
member  (21)  prior  to  insertion  into  the  bottle  or 
preform  (2,1)  and  inductingly  heating  in  a  sec- 

50  ond  heating  zone  the  heating  member  (21)  to  a 
predetermined  temperature  in  accordance  with 
any  difference  between  the  measured  prede- 
termined  temperature. 

55  2.  A  method  as  claimed  in  claim  1,  wherein  an 
infrared  ray  collecting  device  (51)  is  arranged 
so  as  to  oppose  to  a  mouth  portion  (16)  of  the 
bottle  (2)  or  preform  (1)  to  be  heated  to  there- 

9 
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by  heat  the  bottle  (2)  or  preform  (1). 

3.  A  method  as  claimed  in  claim  1,  wherein  a 
maximum  eccentricity  (e)  of  the  bottle  (2)  or 
preform  (1)  to  be  heated  in  rotation  is  limited 
below  one  fifth  of  an  inner  diameter  thereof. 

4.  A  method  as  claimed  in  claim  1  or  2,  wherein 
the  heating  member  (21)  is  heated  with  two 
heating  stages,  one  being  with  a  predeter- 
mined  heating  amount  and  the  other  being  with 
a  heating  amount  for  amending  temperature 
difference  between  the  heating  member  (21) 
and  the  predetermined  temperature. 

9.  A  method  as  claimed  in  any  one  of  the  preced- 
ing  claims,  wherein  the  heating  member  (21)  is 
provided  with  an  inner  cavity  (41)  into  which  is 
enclosed  a  substance  having  a  melting  point 
within  a  target  control  temperature. 

10.  A  method  as  claimed  in  claim  9,  wherein  the 
heating  member  (21)  is  provided  with  at  least 
two  inner  cavities  (42,43)  into  which  are  en- 
closed  substances  having  melting  points  dif- 
ferent  from  each  other. 

11.  A  method  as  claimed  in  claim  9  or  10,  wherein 
a  heat  amount  in  proportion  to  a  temperature 
difference  between  the  temperature  of  the 
heating  member  (21)  and  the  melting  point  of 

5  the  enclosed  substance  is  applied  to  the  heat- 
ing  member  (21). 

Patentanspruche 

io  1.  Verfahren  zum  Erwarmen  einer  thermoplasti- 
schen  Flasche  (2)  oder  eines  Vorformlings  (1), 
umfassend  folgende  Stufen: 

(i)  Bereitstellen  einer  Mehrzahl  von  in  im 
wesentlichen  gleichen  Abstanden  und  be- 

15  wegbar  entlang  einer  Umlaufbahn  angeord- 
neten  Heizelementen  (21)  zum  Einsetzen  in 
einen  inneren  Hohlbereich  der  Flasche  (2) 
oder  des  Vorformlings  (1), 
(ii)  Bereitstellen  einer  Heizeinheit  (26)  au- 

20  Berhalb  der  Flasche  (2)  oder  des  Vorform- 
lings  (1)  zum  Erwarmen  der  Flasche  oder 
des  Vorformlings  von  auBen, 
(iii)  Einsetzen  eines  Heizelements  (21)  in 
die  Flasche  (2)  oder  den  Vorformling  (1), 

25  (iv)  gleichzeitiges  Heizen  der  Flasche  (2) 
oder  des  Vorformlings  (1)  von  innen  durch 
das  Heizelement  (21)  in  einer  ersten  Heiz- 
zone  und  von  auBen  durch  die  Heizeinheit 
(26), 

30  dadurch  gekennzeichnet,  dal3  man 
die  Temperatur  des  Heizelements  (21)  vor 

dem  Einsetzen  in  die  Flasche  oder  den  vor- 
formling  (2,  1)  mil3t  und  das  Heizelement  (21) 
in  einer  zweiten  Heizzone  induktiv  auf  eine 

35  vorbestimmte  Temperatur  in  Abstimmung  mit 
einer  etwaigen  Differenz  zwischen  der  gemes- 
senen  und  der  vorbestimmten  Temperatur  er- 
warmt. 

40  2.  Verfahren  nach  Anspruch  1,  wobei  eine  Infra- 
rotstrahlen-Sammelvorrichtung  (51)  so  ange- 
ordnet  ist,  dal3  sie  einem  Mundbereich  (16)  der 
zu  erwarmenden  Flasche  (2)  oder  des  Vor- 
formlings  (1)  gegenuberliegt,  urn  dadurch  die 

45  Flasche  (2)  oder  den  Vorformling  (1)  zu  erwar- 
men. 

3.  Verfahren  nach  Anspruch  1,  wobei  eine  maxi- 
male  Exzentrizitat  (e)  der  zu  erwarmenden  Fla- 

50  sche  (2)  oder  des  Vorformlings  (1)  bei  der 
Drehung  auf  weniger  als  1/5  ihres  Innendurch- 
messers  begrenzt  ist. 

4.  Verfahren  nach  Anspruch  1  oder  2,  wobei  das 
55  Heizelement  (21)  in  zwei  Heizstufen  erwarmt 

wird,  wovon  eine  mit  einem  vorbestimmten 
Heizanteil  erfolgt  und  die  andere  mit  einem 
Heizanteil  erfolgt,  urn  die  Temperaturdifferenz 

5.  A  method  as  claimed  in  claim  1  or  2,  wherein 
the  heating  member  (21)  is  heated  so  as  to 
have  a  radiant  heat  energy  distribution  varied 
along  an  axial  length  of  the  heating  member 
(21)  so  as  to  apply  a  heat  distribution  to  the  20 
bottle  (2)  or  preform  (1). 

6.  A  method  as  claimed  in  claim  5,  wherein  the 
heating  member  (21)  is  provided  with  respec- 
tive  portions  having  outer  diameters  different  25 
from  each  other  so  as  to  create  an  axially 
varied  radiant  heat  energy  distribution  to  the 
bottle  (2)  or  preform  (1). 

7.  A  method  as  claimed  in  claim  5,  wherein  the  30 
heating  is  high  frequency  induction  heating 
effected  by  an  induction  heating  coil  (27)  hav- 
ing  winding  pitches  varied  along  a  lengthwise 
direction  of  the  heating  member  (21)  so  as  to 
create  an  axially  varied  radiant  heat  energy  35 
distribution  to  the  bottle  (2)  or  preform  (1). 

8.  The  method  as  claimed  in  claim  5,  wherein  the 
heating  induction  heating  coil  (27)  is  high  fre- 
quency  induction  heating  effected  by  and  di-  40 
vided  into  plural  portions  in  an  axial  direction 
of  the  heating  member  (21)  and  electric  power 
to  be  applied  to  the  thus  divided  induction 
heating  coil  portions  (27)  is  controlled  to  there- 
by  create  an  axially  varied  radiant  heat  energy  45 
distribution  to  the  bottle  (2)  or  preform  (1). 
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zwischen  dem  Heizelement  (21)  und  der  vor- 
bestimmten  Temperatur  auszugleichen. 

5.  Verfahren  nach  Anspruch  1  oder  2,  wobei  das 
Heizelement  (21)  so  erwarmt  wird,  dal3  sich  5 
eine  entlang  einer  axialen  Lange  des  Heizel- 
ements  (21)  variierende  Strahlungswarme- 
Energieverteilung  ergibt,  was  zu  einer  Vertei- 
lung  der  der  Flasche  (2)  oder  dem  Vorformling 
(1)  zugefuhrten  Warme  fuhrt.  10 

6.  Verfahren  nach  Anspruch  5,  wobei  das  Heizel- 
ement  (21)  mit  entsprechenden  Abschnitten 
versehen  ist,  deren  AuBendurchmesser  sich 
voneinander  unterscheiden,  so  dal3  eine  in  is 
axialer  Richtung  variierende  Strahlungswarme- 
Energieverteilung  fur  die  Flasche  (2)  oder  den 
Vorformling  (1)  geschaffen  wird. 

7.  Verfahren  nach  Anspruch  5,  wobei  es  sich  20 
beim  Heizvorgang  urn  eine  Hochfrequenz-ln- 
duktionsheizung  handelt,  die  durch  eine  Induk- 
tionsheizspule  (27)  erfolgt,  deren  Wickelteilun- 
gen  entlang  einer  Langsrichtung  des  Heizel- 
ements  (21)  variieren,  so  dal3  eine  in  axialer  25 
Richtung  variierende  Strahlungswarme-Ener- 
gieverteilung  fur  die  Flasche  (2)  oder  den  Vor- 
formling  (1)  geschaffen  wird. 

8.  Verfahren  nach  Anspruch  5,  wobei  es  sich  bei  30 
der  Induktionsheizspule  (27)  urn  eine  Hochfre- 
quenz-lnduktionsheizung  handelt,  die  in  axialer 
Richtung  des  Heizelements  (21)  in  mehrere 
Abschnitte  unterteilt  ist,  wobei  die  den  auf  die- 
se  Weise  unterteilten  Abschnitten  der  Induk-  35 
tionsheizungsspule  zugefuhrte  elektrische  Lei- 
stung  so  gesteuert  wird,  dal3  eine  in  axialer 
Richtung  variierende  Strahlungswarme-Ener- 
gieverteilung  fur  die  Flasche  (2)  oder  den  Vor- 
formling  (1)  geschaffen  wird.  40 

9.  Verfahren  nach  einem  der  vorstehenden  An- 
spruche,  wobei  das  Heizelement  (21)  mit  ei- 
nem  inneren  Hohlraum  (41)  versehen  ist,  in 
dem  eine  Substanz  mit  einem  Schmelzpunkt  45 
innerhalb  eines  Zielkontrollbereichs  einge- 
schlossen  ist. 

10.  Verfahren  nach  Anspruch  9,  wobei  das  Heizel- 
ement  (21)  mit  mindestens  zwei  inneren  Hohl-  so 
raumen  (42,  43)  versehen  ist,  in  denen  Sub- 
stanzen  eingeschlossen  sind,  deren  Schmelz- 
punkte  sich  voneinander  unterscheiden. 

11.  Verfahren  nach  Anspruch  9  oder  10,  wobei  55 
eine  Warmemenge  entsprechend  einer  Tem- 
peraturdifferenz  zwischen  der  Temperatur  des 
Heizelements  (21)  und  dem  Schmelzpunkt  der 

eingeschlossenen  Substanz  dem  Heizelement 
(21)  zugefuhrt  wird. 

Revendicatlons 

1.  Procede  de  chauffage  d'une  bouteille  (2)  ou 
d'une  preforme  (1)  thermoplastique,  dans  le- 
quel  : 

i)  il  est  prevu  une  pluralite  d'organes  de 
chauffage  (21)  a  inserer  dans  une  partie 
creuse  interieure  de  la  bouteille  (2)  ou  de  la 
preforme  (1),  qui  sont  disposes  a  des  inter- 
valles  sensiblement  egaux  et  peuvent  se 
deplacer  sur  une  trajectoire  de  circulation, 
ii)  il  est  prevu  un  ensemble  de  chauffage 
(26)  a  I'exterieur  de  la  bouteille  (2)  ou  de  la 
preforme  (1),  pour  chauffer  exterieurement 
la  bouteille  ou  la  preforme, 
iii)  on  insere  un  organe  de  chauffage  (21) 
dans  la  bouteille  (2)  ou  la  preforme  (1), 
iv)  on  chauffe  simultanement,  dans  une  pre- 
miere  zone  de  chauffage,  la  bouteille  (2)  ou 
la  preforme  (1),  interieurement  par  I'organe 
de  chauffage  (21)  et  exterieurement  par 
I'ensemble  de  chauffage  (26), 

caracterise  par  le  fait  que  : 
on  mesure  la  temperature  de  I'organe  de 

chauffage  (21)  avant  I'insertion  dans  la  bouteil- 
le  ou  preforme  (2,  1)  et  on  chauffe  par  induc- 
tion,  dans  une  seconde  zone  de  chauffage, 
I'organe  de  chauffage  (21)  a  une  temperature 
predeterminee,  en  fonction  de  toute  difference 
entre  temperatures  mesuree  et  predeterminee. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
un  dispositif  collecteur  de  rayons  infrarouges 
(51)  est  dispose  a  I'oppose  d'une  partie  for- 
mant  goulot  (16)  de  la  bouteille  (2)  ou  de  la 
preforme  (1)  a  chauffer,  de  maniere  a  chauffer 
la  bouteille  (2)  ou  la  preforme  (1). 

3.  Procede  selon  la  revendication  1,  dans  lequel 
une  excentricite  maximale  (e)  de  la  bouteille 
(2)  ou  de  la  preforme  (1)  a  chauffer  en  rotation 
est  limitee  a  une  valeur  inferieure  a  un  cinquie- 
me  de  son  diametre  interieur. 

4.  Procede  selon  la  revendication  1  ou  2,  dans 
lequel  I'organe  de  chauffage  (21)  est  chauffe 
en  deux  etapes  de  chauffage,  I'une  etant  exe- 
cutee  avec  une  quantite  de  chauffage  prede- 
terminee  et  I'autre  avec  une  quantite  de  chauf- 
fage  servant  a  corriger  une  difference  de  tem- 
perature  entre  I'organe  de  chauffage  (21)  et  la 
temperature  predeterminee. 

5.  Procede  selon  la  revendication  1  ou  2,  dans 
lequel  I'organe  de  chauffage  (21)  est  chauffe 
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de  maniere  a  presenter  une  distribution  d'ener- 
gie  calorifique  rayonnante  variant  sur  la  lon- 
gueur  axiale  de  I'organe  de  chauffage  (21),  de 
maniere  a  appliquer  une  distribution  de  chaleur 
a  la  bouteille  (2)  ou  a  la  preforme  (1).  5 

6.  Procede  selon  la  revendication  5,  dans  lequel 
I'organe  de  chauffage  (21)  est  pourvu  de  par- 
ties  respectives  presentant  des  diametres  exte- 
rieurs  differents  entre  eux,  de  maniere  a  pro-  10 
duire  une  distribution  d'energie  calorifique 
rayonnante  sur  la  bouteille  (2)  ou  la  preforme 
(1)  - 

7.  Procede  selon  la  revendication  5,  dans  lequel  is 
le  chauffage  est  un  chauffage  par  induction  a 
haute  frequence,  effectue  par  une  bobine  de 
chauffage  par  induction  (57)  presentant  des 
pas  d'enroulement  variant  dans  le  sens  de  la 
longueur  de  I'organe  de  chauffage  (21),  de  20 
maniere  a  produire  une  distribution  d'energie 
calorifique  rayonnante,  variant  axialement,  sur 
la  bouteille  (2)  ou  la  preforme  (1). 

8.  Procede  selon  la  revendication  5,  dans  lequel  25 
le  chauffage  de  la  bobine  de  chauffage  par 
induction  (27)  est  un  chauffage  par  induction  a 
haute  frequence,  effectue  par  et  divise  en  plu- 
sieurs  parties  dans  une  direction  axiale  de 
I'organe  de  chauffage  (21)  et  une  puissance  30 
electrique,  destinee  a  etre  appliquee  sur  les 
parties  de  bobine  de  chauffage  par  induction 
(27)  ainsi  divisees,  est  commandee  de  maniere 
a  produire  une  distribution  d'energie  calorifique 
rayonnante,  variant  axialement,  sur  la  bouteille  35 
(2)  ou  la  preforme  (1). 

9.  Procede  selon  I'une  quelconque  des  revendi- 
cations  precedentes,  dans  lequel  I'organe  de 
chauffage  (21)  est  pourvu  d'une  cavite  interieu-  40 
re  (41)  dans  laquelle  est  enfermee  une  subs- 
tance  presentant  un  point  de  fusion  situe  a  une 
temperatures  cible. 

10.  Procede  selon  la  revendication  9,  dans  lequel  45 
I'organe  de  chauffage  (21)  est  pourvu  d'au 
moins  deux  cavites  interieures  (42,  43),  dans 
lesquelles  sont  enfermees  des  substances  pre- 
sentant  des  points  de  fusion  differents  entre 
eux.  so 

11.  Procede  selon  la  revendication  9  ou  10,  dans 
lequel  une  quantite  de  chaleur  proportionnelle 
a  une  difference  de  temperature  entre  la  tem- 
perature  de  I'organe  de  chauffage  (21)  et  le  55 
point  de  fusion  de  la  substance  contenue  est 
appliquee  a  I'organe  de  chauffage  (21). 
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