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Description 

This  invention  relates  to  injection  molding  and 
more  particularly  to  a  valve  gated  system  for  mak- 
ing  plastic  products  with  a  gas  filled  central  portion. 

Molding  hollow  plastic  products  by  injecting 
pressurized  gas  in  the  center  of  a  stream  of  melt  is 
described  in  U.S.  patent  number  4,101,617  to 
Friederich  which  issued  July  18,  1978.  However, 
this  previous  arrangement  has  the  disadvantage, 
particularly  for  large  size  products  which  require  a 
larger  diameter  gate,  that  the  gate  cannot  be  shut 
off.  Consequently  melt  drooling  when  the  mold 
opens  and  increased  cycle  time  become  problems. 

From  EP-A-01  63083,  a  core  ring  gating  system 
is  known  which,  however  does  not  allow  molding 
hollow  plastic  products.  The  pre-characterising  part 
of  claim  1  is  based  on  this  document. 

Accordingly,  it  is  an  objective  of  the  present 
invention  to  provide  an  improved  valve  gated  injec- 
tion  molding  system  which  allows  the  introduction 
of  pressurized  gas  into  the  system  to  manufacture 
hollow  plastic  products. 

To  this  end  the  invention  provides  a  valve 
gated  hot  runner  injection  molding  system  having  a 
heated  nozzle  seated  in  a  well  in  a  cavity  plate,  the 
nozzle  having  a  central  bore  extending  thereth- 
rough  to  receive  an  elongated  valve  member  with  a 
forward  end  and  a  rear  end  and  to  provide  a  melt 
passage  which  extends  in  the  central  bore  around 
at  least  at  forward  portion  of  the  valve  member  to 
convey  melt  to  a  gate  extending  through  the  cavity 
plate  to  a  cavity,  and  valve  member  actuating 
means  to  reciprocate  the  valve  member  longitudi- 
nally  between  a  retracted  open  position  and  a 
forward  closed  position  in  which  the  forward  end  of 
the  valve  member  is  seated  in  the  gate  charac- 
terised  in  that  the  elongated  valve  member  is  hol- 
low  and  receives  centrally  therein  an  elongated  pin 
having  a  forward  end  and  a  rear  end,  the  pin  being 
securely  mounted  in  a  fixed  position  wherein  the 
forward  end  is  centrally  received  in  the  gate  with  a 
space  therearound  which  provides  a  stream  of  melt 
with  a  hollow  center  flowing  into  the  cavity  when 
the  valve  member  is  retracted  to  the  open  position, 
the  pin  having  a  hollow  central  portion  extending 
from  an  inlet  near  the  rear  end  of  the  pin  to  an 
outlet  at  the  forward  end  of  the  pin,  whereby  pres- 
surized  gas  received  at  the  inlet  to  the  hollow  pin 
flows  through  the  outlet  into  the  hollow  center  of 
the  stream  of  melt  flowing  into  the  cavity. 

Further  objects  and  advantages  of  the  invention 
will  appear  from  the  following  description,  taken 
together  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  sectional  view  of  a  portion  of  an 
injection  molding  system  according  to  one  em- 

5  bodiment  of  the  invention  showing  the  valve 
member  in  the  open  position, 
Figure  2  is  a  similar  sectional  view  showing  the 
valve  member  in  the  closed  position, 
Figure  3  is  a  partial  sectional  view  at  a  right 

io  angle  to  Figure  1  , 
Figure  4  is  an  enlarged  sectional  view  showing 
the  area  of  the  gate,  and 
Figure  5  is  a  sectional  view  of  a  portion  of  an 
injection  molding  system  according  to  another 

75  embodiment  of  the  invention. 

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

Reference  is  first  made  to  Figure  1  which 
20  shows  a  valve  gated  injection  molding  system  ac- 

cording  to  one  embodiment  of  the  invention  having 
a  nozzle  10  seated  in  a  well  12  in  a  cavity  plate  14. 
The  nozzle  10  has  a  central  bore  16  which  is 
aligned  with  a  gate  18  which  extends  through  the 

25  cavity  plate  14  to  a  cavity  20.  The  nozzle  10  is 
accurately  located  in  this  position  by  an  insulating 
flange  22  which  seats  against  a  circumferential 
shoulder  24  and  by  a  nozzle  seal  insert  26.  The 
nozzle  seal  insert  26  which  is  screwed  into  the 

30  forward  end  28  of  the  nozzle  10  has  a  cylindrical 
nose  portion  30  which  is  received  in  a  seat  32 
around  the  gate  18  and  a  tapered  bore  34  which  is 
an  alignment  with  and  extends  from  the  central 
bore  16  of  the  nozzle  10  to  the  gate  18.  Electric 

35  plate  heaters  36  as  described  in  Gellert's  Canadian 
patent  application  serial  number  589,783  filed  Feb- 
ruary  1,  1989  entitled  "Profiled  Plate  Heaters  for 
Injection  Molding  Nozzles"  are  mounted  on  op- 
posite  sides  of  the  nozzle  10  to  heat  the  nozzles 

40  10.  The  cavity  plate  14  is  cooled  by  pumping 
cooling  water  through  conduits  38  and  an  insulative 
air  space  40  is  provided  between  the  heated  nozzle 
10  and  the  surrounding  cooled  cavity  plate  14. 

A  manifold  42  is  secured  to  the  rear  end  44  of 
45  the  nozzle  10  by  bolts  46.  The  manifold  42  and  the 

nozzle  10  are  held  in  place  by  a  locating  collar  48 
which  is  fastened  to  the  back  plate  50  by  bolts  52. 
The  back  plate  50  is,  in  turn,  mounted  to  the  cavity 
plate  14  by  bolts  which  are  not  shown.  As  seen  in 

50  Figure  3,  the  manifold  42  is  heated  by  electric 
plate  heaters  54  attached  to  opposite  sides  56.  The 
heated  manifold  42  is  thermally  separated  from  the 
surrounding  cooled  back  plate  50  by  an  insulative 
air  space  58,  with  only  minimum  contact  with  the 

55  locating  collar  48. 
The  central  bore  16  of  the  nozzle  10  has  a 

hollow  elongated  steel  valve  member  60  extending 
centrally  therein.  In  this  embodiment,  the  valve 
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member  60  has  a  generally  uniform  cross  section 
extending  from  a  rear  end  62  to  a  forward  end  64. 
As  can  be  seen,  the  hollow  valve  member  60  has 
an  elongated  steel  pin  66  extending  through  it.  The 
pin  66  has  a  forward  end  68  and  a  rear  end  70 
which  extends  rearwardly  into  the  manifold  42 
where  it  is  secured  by  a  set  screw  72.  This  fixes 
the  pin  66  in  a  position  in  which  the  forward  end  68 
extends  centrally  through  the  gate  18.  The  valve 
member  60  is  similarly  secured  to  a  movable  ac- 
tuating  yoke  76  by  double  set  screws  78.  The  steel 
yoke  76  extends  transversely  through  an  opening 
80  in  the  manifold  42.  The  outer  ends  82  of  the 
yoke  76  are  each  connected  by  a  screw  84  to  a 
rod  86  extending  from  a  pneumatically  actuated 
piston  87  in  a  cylinder  88  seated  in  the  back  plate 
50.  A  high  pressure  seal  89  extends  around  each 
piston  rod  86  to  prevent  leakage.  The  pair  of  pis- 
tons  87  are  activated  in  unison  according  to  a 
predetermined  cycle  to  reciprocate  the  yoke  76 
and  the  valve  member  60  between  the  retracted 
open  position  shown  in  Figure  1  and  the  forward 
closed  position  shown  in  Figure  2  in  which  the 
forward  end  64  of  the  valve  member  is  seated  in 
the  gate  1  8. 

The  fixed  pin  66  has  a  hollow  central  portion 
90  which  extends  to  convey  gas  from  an  inlet 
towards  the  rear  end  70  of  the  pin  66  to  an  outlet 
at  the  forward  end  68  of  the  pin  66.  As  best  seen  in 
Figure  4,  the  outlet  is  formed  by  a  porous  stainless 
steel  portion  94  which  is  securely  welded  in  a  seat 
96  at  the  forward  end  68  of  the  in  66  and  projects 
into  the  cavity  20.  The  porous  portion  94  is  formed 
by  sintering  stainless  steel  powder  which  allows  a 
sufficient  flow  of  gas  outward  into  the  cavity  20, 
while  preventing  melt  from  the  cavity  20  flowing 
back  in  to  the  hollow  central  portion  90.  The  inlet  to 
the  hollow  central  portion  90  of  the  fixed  pin  66  is 
provided  by  a  lateral  opening  98  through  one  side 
of  the  valve  member  60  which  connects  to  a  cir- 
cumferential  space  100  around  a  reduced  diameter 
portion  102  of  the  fixed  pin  66.  This  space  100  is, 
in  turn,  connected  to  the  hollow  central  portion  90 
of  the  pin  66  by  diagonally  extending  ducts  104. 
The  length  of  the  reduced  diameter  portion  102  of 
the  fixed  pin  66  is  at  least  equal  to  the  travel  of  the 
valve  member  66  to  provide  a  continuous  connec- 
tion  to  the  opening  98  throughout  the  travel  of  the 
valve  member  66.  The  yoke  76  has  a  gas  duct  106 
which  extends  laterally  outward  from  the  opening 
98  through  the  valve  member  60  to  a  connector 
108  from  a  gas  supply  hose  110.  As  can  be  seen, 
in  this  embodiment,  a  specially  shaped  bushing 
112  is  provided  around  the  screw  84  to  the  piston 
rod  86  so  the  gas  duct  106  can  bypass  the  screw 
84. 

As  seen  in  Figure  3,  a  melt  passage  114  ex- 
tends  to  convey  pressurized  melt  from  a  central 

inlet  116  at  the  rear  end  118  of  the  manifold  42  to 
the  gate  18.  The  passage  114  splits  into  two  pas- 
sages  120  to  bypass  the  transverse  opening  80 
through  the  manifold  42  in  which  the  yoke  76 

5  reciprocates  and  join  a  space  122  around  the  out- 
side  of  the  valve  member  60  in  the  central  bore  16. 
A  sealing  sleeve  124  seated  around  the  valve 
member  60  in  the  central  bore  16  at  the  rear  end 
44  of  the  nozzle  10  prevents  leakage  of  the  pres- 

io  surized  melt  as  the  valve  member  60  reciprocates. 
The  sleeve  124  also  helps  to  locate  the  nozzle  10 
relative  to  the  manifold  12  and  to  centrally  locate 
the  valve  member  60  and  the  fixed  pin  66  inside  it. 

In  use,  the  system  is  assembled  as  shown  and 
is  electrical  power  is  applied  to  the  leads  126,128  to 

the  plate  heaters  36,54  to  heat  the  nozzle  10  and 
the  manifold  42  to  a  predetermined  operating  tem- 
perature.  Pressurized  melt  from  a  molding  machine 
(not  shown)  is  injected  into  the  melt  passage  114 

20  through  the  central  inlet  116  according  to  a  pre- 
determined  cycle.  A  pressurized  gas  such  as  nitro- 
gen  or  air  is  applied  through  the  hose  110  and 
pneumatic  pressure  is  also  applied  to  the  cylinder 
88  according  to  the  cycle.  Thus,  when  the  pneu- 

25  matic  pressure  actuates  the  yoke  76  and  the  valve 
member  60  to  the  retracted  open  position,  injection 
melt  pressure  and  gas  pressure  are  applied.  This 
produces  a  stream  130  of  melt  which  flows  into  the 
cavity  20  through  a  space  132  around  the  porous 

30  portion  94  at  the  forward  end  68  of  the  fixed  pin  66. 
The  stream  130  of  melt  has  a  hollow  center  134 
into  which  the  pressurized  gas  flows  through  the 
holes  92  in  the  forward  end  68  of  the  fixed  pin  66. 
As  seen  in  Figure  1,  this  produces  a  melt  bubble 

35  136  which  expands  until  it  contacts  the  walls  of  the 
cavity  20.  After  there  is  a  build  up  of  gas  pressure 
in  the  filled  mold,  the  pistons  87  drive  the  yoke  76 
and  the  valve  member  60  to  the  forward  closed 
position  shown  in  Figure  2  in  which  the  forward  end 

40  64  of  the  valve  member  60  is  seated  in  the  gate 
18.  Injection  pressure  is  then  released  and  after  a 
short  cooling  period,  the  gas  pressure  is  released 
and  a  suction  can  be  applied  so  the  walls  do  not 
blow  when  the  mold  is  opened.  The  mold  is  then 

45  opened  along  the  parting  line  74  to  eject  the  hollow 
molded  product.  After  ejection,  the  mold  is  closed 
and  hydraulic  pressure  is  reapplied  to  the  cylinders 
88  to  withdraw  the  valve  member  60  to  the  open 
position  and  injection  and  gas  pressure  are  reap- 

so  plied  to  refill  the  cavity  20.  This  cycle  is  repeated 
continuously  with  a  frequency  dependent  upon  the 
size  of  cavity  and  type  of  material  being  molded. 

Figure  5  illustrates  an  injection  molding  system 
according  to  another  embodiment  of  the  invention. 

55  The  elements  of  this  embodiment  which  are  com- 
mon  to  the  first  embodiment  described  above  are 
described  and  illustrated  using  the  same  reference 
numerals.  In  this  case,  the  nozzle  10  is  similarly 
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seated  in  well  12  in  the  cavity  plate  14.  However,  in 
this  embodiment,  the  nozzle  10  has  a  cylindrical 
nose  portion  140  which  is  received  in  an  opening 
142  through  the  cavity  plate  14  to  provide  the 
tapered  gate  18  leading  to  the  cavity  20.  The 
nozzle  10  is  heated  by  an  integral  helical  electrical 
heating  element  144  and  has  an  insulative  air 
space  40  between  it  and  the  surrounding  cavity 
plate  14  which  is  cooled  by  pumping  cooling  water 
through  conduits  38.  The  nozzle  10  is  secured  by 
bolts  46  to  a  manifold  42.  The  manifold  42  and  the 
nozzle  10  are  secured  in  place  by  a  locating  collar 
48  which  is  fastened  to  the  cavity  plate  14  by  bolts 
146.  The  manifold  42  is  also  heated  by  a  helical 
electric  heating  element  148  which  is  integrally 
brazed  into  it. 

The  nozzle  10  has  a  central  bore  16  with  a  rear 
portion  150  and  a  larger  diameter  forward  portion 
152  which  leads  to  the  gate  18.  A  hollow  elongated 
steel  valve  member  60  is  received  in  the  central 
bore  16  in  the  nozzle  10.  The  valve  member  60 
has  a  forward  portion  154,  a  central  portion  156 
which  extends  through  the  rear  portion  150  of  the 
central  bore  16,  and  a  rear  portion  158  which 
extends  into  a  central  opening  160  in  the  manifold 
42.  As  can  be  seen,  the  forward  portion  154  of  the 
valve  member  60  is  smaller  in  diameter  than  the 
surrounding  forward  portion  152  of  the  central  noz- 
zle  bore  16  which  provides  a  melt  flow  space  122 
between  them.  A  melt  passage  114  extends  to 
convey  pressurized  melt  from  a  central  inlet  116  at 
the  rear  end  118  of  the  manifold  42  to  the  gate  18. 
The  passage  114  splits  into  two  branches  (not 
shown)  which  extend  out  around  the  opening  160 
in  the  manifold  and  join  the  space  122  around  the 
valve  member  60  in  the  central  bore  16.  The  cen- 
tral  portion  156  of  the  valve  member  60  has  a 
number  of  spaced  ridges  162  which  fit  in  the  rear 
portion  150  of  the  central  nozzle  bore  16  through 
the  nozzle  10  to  prevent  leakage  of  pressurized 
melt  around  the  reciprocating  valve  member  60. 

The  rear  portion  158  of  the  valve  member  60 
which  extends  into  the  central  opening  160  in  the 
manifold  42  has  a  smaller  diameter  neck  portion 
164  around  which  a  split  ring  166  is  mounted.  The 
split  ring  166  has  two  opposing  segments  which 
are  received  in  the  opening  160  around  the  neck 
portion  164  of  the  valve  member  66  as  described 
in  detail  in  Gellert's  Canadian  patent  application 
serial  number  601,623  filed  June  2,  1989  entitled 
"Injection  Molding  System  Valve  Member  Split 
Ring".  One  of  the  segments  of  the  split  ring  166 
has  a  notch  168  to  receive  the  inner  end  170  of  a 
pivotal  lever  member  172.  In  this  embodiment  of 
the  invention,  the  lever  member  172  is  part  of  the 
valve  member  actuating  mechanism  which  applies 
a  force  through  the  split  ring  166  to  reciprocate  the 
valve  member  60  between  a  retracted  open  posi- 

tion  and  a  forward  closed  position  in  which  the 
forward  end  64  of  the  valve  member  60  is  seated 
in  the  gate  18.  In  this  embodiment,  the  lever  mem- 
ber  172  which  pivots  around  pivot  pin  174,  is 

5  driven  by  a  pneumatic  piston  176  to  which  pressur- 
ized  air  is  applied  according  to  a  controlled  cycle. 

The  hollow  valve  member  60  has  a  hollow 
elongated  steel  pin  66  extending  through  it.  While 
the  valve  member  60  reciprocates,  as  described 

io  above,  the  pin  66  is  fixed  in  place  by  its  rear  end 
70  being  secured  in  the  manifold  by  a  double  set 
screw  72.  As  can  be  seen,  in  this  fixed  position,  the 
forward  end  68  of  the  fixed  pin  66  extends  centrally 
through  the  gate  18.  The  fixed  pin  66  has  a  hollow 

is  central  portion  90  which  conveys  gas  from  an  inlet 
near  the  rear  end  70  of  the  pin  66  to  an  outlet  at 
the  forward  end  68  of  the  pin  66.  The  outlet  is 
provided  by  a  number  of  small  holes  178  at  the 
forward  end  68  of  the  pin.  The  holes  178  are  large 

20  enough  to  allow  a  sufficient  flow  of  gas  outward 
into  the  cavity  20,  but  small  enough  to  prevent  melt 
from  the  cavity  20  flowing  back  in  through  the 
holes  178.  The  inlet  to  the  hollow  central  portion  90 
of  the  fixed  pin  66  is  similarly  provided  by  a  slot 

25  180  extending  radially  through  the  pin  66  near  the 
rear  end  70.  The  slot  180  in  the  fixed  pin  66  is  long 
enough  to  be  in  continuous  with  a  lateral  opening 
98  in  one  side  of  the  reciprocating  valve  member 
60.  The  lateral  opening  98  in  the  valve  member 

30  receives  a  gas  conduit  182  which  extends  out- 
wardly  through  an  opening  184  in  the  manifold  42 
to  connect  to  a  conventional  gas  supply  (not 
shown). 

The  operation  of  this  embodiment  of  the  inven- 
35  tion  is  similar  to  that  described  above  in  regard  to 

the  first  embodiment  with  the  valve  member  60 
being  actuated  by  the  lever  member  172  and  the 
pressurized  gas  flowing  in  through  the  conduit  182. 
However,  in  this  embodiment,  the  valve  member  60 

40  is  only  driven  to  the  forward  closed  position  by  the 
actuating  mechanism  and  is  driven  open  by  the 
melt  injection  pressure.  However,  in  other  embodi- 
ments,  the  actuating  mechanism  can  be  double 
acting  as  well  as  single  acting. 

45  While  the  description  of  the  valve  gated  injec- 
tion  molding  system  with  gas  flow  through  a  central 
fixed  pin  has  been  given  with  respect  to  preferred 
embodiments,  it  is  not  to  be  construed  in  a  limiting 
sense.  Variations  and  modifications  will  occur  to 

50  those  skilled  in  the  art.  For  instance,  alternate  con- 
figurations  can  be  provided  to  fix  the  pin  66  in 
place  and  to  supply  the  gas  to  the  hollow  central 
portion  90.  Also,  different  actuating  mechanism  can 
be  used  to  reciprocate  the  valve  member  60  be- 

55  tween  the  open  and  closed  positions.  Also  the 
porous  portion  94  can  be  replaced  by  a  flat  portion 
seated  in  the  forward  end  68  of  the  pin  with  small 
tapered  holes  cut  through  it  with  a  laser  drill.  Refer- 

4 
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ence  is  made  to  the  appended  claims  for  a  defini- 
tion  of  the  invention. 

Claims 

1.  A  valve  gated  hot  runner  injection  molding 
system  having  a  heated  nozzle  (10)  seated  in  a 
well  (12)  in  a  cavity  plate  (14),  the  nozzle  (10) 
having  a  central  bore  (16)  extending  thereth- 
rough  to  receive  an  elongated  valve  member 
(60)  with  a  forward  end  (64)  and  a  rear  end 
(62)  and  to  provide  a  melt  passage  (114)  which 
extends  in  the  central  bore  (16)  around  at  least 
a  forward  portion  (64)  of  the  valve  member 
(60)  to  convey  melt  to  a  gate  (18)  extending 
through  the  cavity  plate  (14)  to  a  cavity  (20), 
and  valve  member  actuating  means  to  recipro- 
cate  the  valve  member  (60)  longitudinally  be- 
tween  a  retracted  open  position  and  a  forward 
closed  position  in  which  the  forward  end  (64) 
of  the  valve  member  (60)  is  seated  in  the  gate 
(18), 
characterised  in  that 
the  elongated  valve  member  (60)  is  hollow  and 
receives  centrally  therein  an  elongated  pin  (66) 
having  a  forward  end  (68)  and  a  rear  end  (70), 
the  pin  (66)  being  securely  mounted  in  a  fixed 
position  wherein  the  forward  end  (68)  is  cen- 
trally  received  in  the  gate  (18)  with  a  space 
therearound  which  provides  a  stream  of  melt 
with  a  hollow  center  flowing  into  the  cavity  (20) 
when  the  valve  member  (60)  is  retracted  to  the 
open  position,  the  pin  (66)  having  a  hollow 
central  portion  (90)  extending  from  an  inlet 
near  the  rear  end  (70)  of  the  pin  (66)  to  an 
outlet  at  the  forward  end  (68)  of  the  pin  (66), 
whereby  pressurized  gas  received  at  the  inlet 
to  the  hollow  pin  (66)  flows  through  the  outlet 
into  the  hollow  center  of  the  stream  of  melt 
flowing  into  the  cavity  (20). 

2.  An  injection  molding  system  as  claimed  in 
claim  1  wherein  the  outlet  at  the  forward  end 
(68)  of  the  hollow  pin  (66)  comprises  a  porous 
portion  (94)  seated  in  the  forward  end  (68)  of 
the  pin  (66)  to  allow  a  sufficient  flow  of  gas 
outwardly  therethrough  into  the  cavity  (20) 
while  preventing  melt  flowing  inwardly  from  the 
cavity  (20)  into  the  central  hollow  portion  (90) 
of  the  pin  (66). 

3.  An  injection  molding  system  as  claimed  in 
claim  2  wherein  the  rear  end  (70)  of  the  fixed 
pin  (66)  extends  rearwardly  from  the  rear  end 
(62)  of  the  hollow  reciprocable  valve  member 
(60)  into  a  fixed  manifold  member  (42)  wherein 
the  rear  end  (70)  of  the  pin  (66)  is  securely 
located. 

4.  An  injection  molding  system  as  claimed  in 
claim  3  wherein  the  inlet  to  the  central  hollow 
portion  (90)  of  the  pin  (66)  comprises  an  open- 
ing  (98)  through  the  valve  member  (60)  which 

5  connects  throughout  the  travel  of  the  valve 
member  (60)  to  the  central  hollow  portion  (90) 
of  the  pin  (66)  through  a  circumferential  space 
(100)  around  a  reduced  diameter  portion  (102) 
of  the  pin  (66). 

10 
5.  An  injection  molding  system  as  claimed  in 

claim  4  wherein  at  least  one  duct  (106)  ex- 
tends  between  the  circumferential  space  (100) 
around  the  reduced  diameter  portion  (102)  of 

is  the  pin  (66)  and  the  central  hollow  portion  (90) 
of  the  pin  (66). 

6.  An  injection  molding  system  as  claimed  in 
claim  5  wherein  the  rear  end  (62)  of  the  valve 

20  member  (60)  is  secured  to  a  movable  yoke 
(76)  which  extends  through  a  transverse  open- 
ing  (80)  in  the  manifold  (42),  the  yoke  (76) 
having  outer  ends  (82)  each  being  connected 
to  an  actuating  piston  (87),  the  pistons  (87) 

25  being  actuable  in  unison  according  to  a  pre- 
determined  cycle  to  reciprocate  the  yoke  (76) 
and  the  attached  valve  member  (60)  between 
the  open  and  closed  position,  the  yoke  (76) 
having  a  gas  duct  (106)  extending  from  an 

30  external  source  to  convey  gas  to  the  opening 
(98)  through  the  valve  member  (60)  leading  to 
the  central  hollow  portion  (90)  of  the  fixed  pin 
(66). 

35  7.  An  injection  molding  system  as  claimed  in 
claim  3  wherein  an  outwardly  extending  gas 
conduit  (106)  extends  from  a  lateral  opening 
(98)  in  the  valve  member  (60),  the  lateral  open- 
ing  (98)  in  the  valve  member  (60)  being  in 

40  continuous  communication  with  an  opening 
(180)  extending  through  the  pin  (66)  to  the 
central  hollow  portion  (90)  of  the  pin  (66). 

8.  An  injection  molding  system  as  claimed  in 
45  claim  7  wherein  the  opening  through  the  pin  is 

a  slot  (180)  extending  through  the  pin  (66). 

9.  An  injection  molding  system  as  claimed  in 
claim  7  wherein  the  actuating  means  includes 

50  a  piston  actuated  pivotal  lever  (172)  which  en- 
gages  a  split  ring  (166)  mounted  around  the 
valve  member  (60). 

Patentanspruche 
55 

1.  Ventilanschnitt-HeiBkanal-SpritzgieBsystem,  mit 
einer  beheizten  Duse  (10),  die  in  einer  Boh- 
rung  (12)  in  einer  Formhohlraumplatte  (14) 

5 
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sitzt,  wobei  die  Duse  (10)  eine  zentrale  Boh- 
rung  (16)  aufweist,  die  sich  durch  diese  hin- 
durch  erstreckt,  um  ein  langgestrecktes  Ventil- 
teil  (60)  aufzunehmen,  das  ein  vorderen  Ende 
(64)  und  ein  hinteres  Ende  (62)  aufweist,  und 
um  einen  Schmelzkanal  (114)  zu  schaffen,  der 
sich  in  der  zentralen  Bohrung  (16)  um  zumin- 
dest  einen  vorderen  Abschnitt  (64)  des  Ventil- 
teiles  (60)  erstreckt,  um  die  Schmelze  zu  ei- 
nem  Anschnitt  (18)  zu  fordern,  der  sich  durch 
die  Formhohlraumplatte  (14)  zu  einem  Form- 
hohlraum  (20)  erstreckt,  und  mit  einer  Ventil- 
teil-Betatigungseinrichtung,  um  das  Ventilteil 
(60)  in  Langsrichtung  zwischen  einer  zuruckge- 
zogenen  Offenstellung  und  einer  vorderen,  ge- 
schlossenen  Stellung,  in  der  das  vordere  Ende 
(64)  des  Ventilteiles  (60)  in  dem  Anschnitt  (18) 
einsitzt,  hin-  und  herzubewegen,  dadurch  ge- 
kennzeichnet,  daB  das  langgestreckte  Ventil- 
teil  (60)  hohl  ist  und  mittig  in  diesem  einen 
langgestreckten  Stift  (66)  aufnimmt,  der  ein 
vorderes  Ende  (68)  und  ein  hinteres  Ende  (70) 
aufweist,  wobei  der  Stift  (66)  fest  in  einer  fest- 
gelegten  Position  montiert  ist,  der  das  vordere 
Ende  (68)  mittig  in  dem  Anschnitt  (18)  mit 
einem  Raum  ringsherum  aufnimmt,  der  einen 
Strom  von  Schmelze  mit  einer  hohlen  Mitte 
schafft,  welche  in  den  Formhohlraum  (20) 
stromt,  wenn  das  Ventilteil  (60)  in  die  Offen- 
stellung  zuruckgezogen  ist,  wobei  der  Stift 
(66)  einen  hohlen  Mittelabschnitt  (90)  aufweist, 
der  sich  von  einem  EinlaB  nahe  dem  hinteren 
Ende  (70)  des  Stiftes  (66)  zu  einem  AuslaB  am 
vorderen  Ende  (68)  des  Stiftes  (66)  erstreckt, 
wodurch  unter  Druck  stehendes  Gas,  das  an 
dem  EinlaB  des  hohlen  Stiftes  (66)  aufgenom- 
men  wird,  durch  den  AuslaB  in  die  hohle  Mitte 
des  Schmelzestromes  stromt,  der  in  den 
Formhohlraum  (20)  flieBt. 

2.  SpritzgieBsystem  nach  Anspruch  1,  bei  dem 
der  AuslaB  am  vorderen  Ende  (68)  des  hohlen 
Stiftes  (66)  einen  porosen  Abschnitt  (94)  auf- 
weist,  der  in  dem  vorderen  Ende  (68)  des 
Stiftes  (66)  eingesetzt  ist,  um  eine  ausreichen- 
de  Gasstromung  nach  auBen  durch  diesen  hin- 
durch  in  den  Formhohlraum  (20)  zu  gestatten, 
wahrend  dieser  die  Schmelze  daran  hindert, 
von  dem  Formhohlraum  (20)  einwarts  in  den 
zentralen  hohlen  Abschnitt  (90)  des  Stiftes  (66) 
zu  stromen. 

3.  SpritzgieBsystem  nach  Anspruch  3,  bei  dem 
das  hintere  Ende  (70)  des  festen  Stiftes  (66) 
sich  von  dem  hinteren  Ende  (62)  des  hohlen, 
hin-  und  herbewegbaren  Ventilteiles  (60)  nach 
ruckwarts  in  ein  testes  Verteilerteil  (42)  er- 
streckt,  in  dem  das  hintere  Ende  (70)  des 

Stiftes  (66)  fest  angeordnet  ist. 

4.  SpritzgieBsystem  nach  Anspruch  3,  bei  dem 
der  EinlaB  zu  dem  zentralen  hohlen  Abschnitt 

5  (90)  des  Stiftes  (66)  eine  Offnung  (98)  durch 
das  Ventilteil  (60)  aufweist,  die  uber  den  ge- 
samten  Bewegungsweg  des  Ventilteiles  (60) 
eine  Verbindung  mit  dem  zentralen  hohlen  Ab- 
schnitt  (90)  des  Stiftes  (66)  durch  einen  Um- 

io  fangsraum  (100)  um  einen  Abschnitt  (102)  mit 
vermindertem  Durchmesser  des  Stiftes  (66) 
schafft. 

5.  SpritzgieBsystem  nach  Anspruch  4,  bei  dem 
is  zumindest  ein  Kanal  (106)  sich  zwischen  dem 

Umfangsraum  (100)  rund  um  den  Abschnitt 
(102)  mit  vermindertem  Durchmesser  des  Stif- 
tes  (66)  und  dem  zentralen  hohlen  Abschnitt 
(90)  des  Stiftes  (66)  erstreckt. 

20 
6.  SpritzgieBsystem  nach  Anspruch  5,  bei  dem 

das  hintere  Ende  (62)  des  Ventilteiles  (60)  an 
einem  beweglichen  Joch  (76)  befestigt  ist,  das 
sich  durch  eine  Queroffnung  (80)  in  dem  Ver- 

25  teiler  (42)  erstreckt,  wobei  das  Joch  (76)  auBe- 
re  Enden  (82)  aufweist,  die  jeweils  an  einem 
Betatigungskolben  (87)  befestigt  sind,  wobei 
die  Kolben  (87)  nach  einem  vorgegebenen  Zy- 
klus  ubereinstimmend  betatigbar  sind,  um  das 

30  Joch  (76)  und  das  mit  diesem  verbundene 
Ventilteil  (60)  zwischen  der  Offen-  und  SchlieB- 
stellung  hin-  und  hergehend  zu  bewegen,  wo- 
bei  das  Joch  (76)  einen  Gaskanal  (106)  auf- 
weist,  der  sich  von  einer  auBeren  Quelle  aus 

35  erstreckt,  um  Gas  zu  der  Offnung  (98),  die  sich 
durch  das  Ventilteil  (60)  erstreckt,  und  zu  dem 
zentralen  hohlen  Abschnitt  (90)  des  festen  Stif- 
tes  (66)  fuhrt,  zu  fordern. 

40  7.  SpritzgieBsystem  nach  Anspruch  3,  bei  dem 
eine  sich  nach  auBen  erstreckende  Gasleitung 
(106)  sich  von  einer  seitlichen  Offnung  (98)  in 
dem  Ventilteil  (60)  erstreckt,  wobei  die  seitliche 
Offnung  (98)  in  dem  Ventilteil  (60)  in  bestandi- 

45  ger  Verbindung  mit  einer  Offnung  (180)  ist,  die 
sich  durch  den  Stift  (66)  zu  dem  zentralen 
hohlen  Abschnitt  (90)  des  Stiftes  (66)  erstreckt. 

8.  SpritzgieBsystem  nach  Anspruch  7,  bei  dem 
50  die  Offnung  durch  den  Stift  ein  Schlitz  (180) 

ist,  der  sich  durch  den  Stift  (66)  erstreckt. 

9.  SpritzgieBsystem  nach  Anspruch  7,  bei  dem 
die  Betatigungseinrichtung  einen  kolbenbeta- 

55  tigten  Schwenkhebel  (172)  enthalt,  der  mit  ei- 
nem  geteilten  Ring  (166)  in  Eingriff  ist,  der 
rund  um  das  Ventilteil  (60)  montiert  ist. 

6 
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Revendicatlons 

1.  Systeme  de  moulage  par  injection  a  canal 
principal  chauffe  et  a  entree  par  soupape  com- 
portant  une  buse  chauffee  (10)  logee  dans  un 
puits  (12)  menage  dans  une  matrice  a  cavite 
(14),  la  buse  (10)  ayant  ete  alesage  central 
(16)  la  traversant  pour  recevoir  un  element  de 
soupape  allonge  (60)  comportant  une  extremite 
avant  (64)  et  une  extremite  arriere  (62),  et  pour 
former  un  passage  pour  masse  fondue  (114) 
qui  s'etend  dans  I'alesage  central  (16)  autour 
d'au  moins  une  partie  avant  (64)  de  I'element 
de  soupape  (60)  afin  d'acheminer  une  masse 
fondue  vers  une  entree  (18)  traversant  la  matri- 
ce  a  cavite  (14)  jusqu'a  une  cavite  (20),  et  un 
moyen  d'actionnement  de  soupape  pour  faire 
alterner  longitudinalement  I'element  de  soupa- 
pe  (60)  entre  une  position  retractee  ouverte  et 
une  position  avant  fermee  a  laquelle  I'extremi- 
te  avant  (64)  de  I'element  de  soupape  (60) 
prend  appui  dans  I'entree  (18), 
caracterise  en  ce  que 
I'element  de  soupape  allonge  (60)  est  creux  et 
regoit  en  son  centre  une  broche  allongee  (66) 
ayant  une  extremite  avant  (68)  et  une  extremi- 
te  arriere  (70),  la  broche  (66)  etant  montee  de 
fagon  rigide  a  une  position  fixe  a  laquelle 
I'extremite  avant  (68)  est  regue  centralement 
dans  I'entree  (18)  avec  un  espace  I'entourant 
de  fagon  a  produire  une  courant  de  masse 
fondue  presentant  un  centre  creux  s'ecoulant 
dans  la  cavite  (20)  lorsque  I'element  de  soupa- 
pe  (60)  recule  vers  sa  position  ouverte,  la 
broche  (66)  ayant  une  partie  centrale  creuse 
(90)  s'etendant  a  partir  d'un  orifice  d'entree 
voisin  de  I'extremite  arriere  (70)  de  la  broche 
(66)  jusqu'a  un  orifice  de  sortie  situe  a  I'extre- 
mite  avant  (68)  de  la  broche  (66),  de  telle  sorte 
que  du  gaz  sous  pression  regu  a  I'orifice  d'en- 
tree  de  la  broche  creuse  (66)  passe  par  I'orifi- 
ce  de  sortie  pour  penetrer  dans  le  centre  creux 
du  courant  de  masse  fondue  s'ecoulant  dans 
la  cavite  (20). 

2.  Systeme  de  moulage  par  injection  selon  la 
revendication  1,  dans  lequel  I'orifice  de  sortie 
situe  a  I'extremite  arriere  (68)  de  la  broche 
creuse  (66)  comprend  une  partie  poreuse  (94) 
logee  dans  I'extremite  avant  (68)  de  la  broche 
(66)  pour  permettre  un  debit  de  gaz  suffisant 
vers  I'exterieur,  au  travers  de  celle-ci  et  vers 
I'interieur  de  la  cavite  (20),  tout  en  empechant 
la  masse  fondue  de  s'ecouler  vers  I'interieur  a 
partir  de  la  cavite  (20)  pour  penetrer  dans  la 
partie  centrale  creuse  (90)  de  la  broche  (66). 

3.  Systeme  de  moulage  par  injection  selon  la 
revendication  2,  dans  lequel  I'extremite  arriere 
(70)  de  la  broche  fixe  (66)  s'etend  vers  I'arriere 
a  partir  de  I'extremite  arriere  (62)  de  I'element 

5  de  soupape  (60)  creux  pouvant  effectuer  un 
mouvement  alterne,  et  penetre  dans  un  ele- 
ment  de  tubulure  fixe  (42)  dans  lequel  I'extre- 
mite  arriere  (70)  de  la  broche  (66)  est  logee  de 
fagon  rigide. 

10 
4.  Systeme  de  moulage  par  injection  selon  la 

revendication  3,  dans  lequel  I'orifice  d'entree 
de  la  partie  centrale  creuse  (90)  de  la  broche 
(66)  comprend  une  ouverture  (98)  traversant 

is  I'element  de  soupape  (60)  qui  permet  un  rac- 
cordement,  pendant  tout  le  deplacement  de 
I'element  de  soupape  (60),  avec  la  partie  cen- 
trale  creuse  (90)  de  la  broche  (66)  par  I'inter- 
mediaire  d'un  espace  circonferentiel  (100)  en- 

20  tourant  une  partie  de  diametre  reduit  (102)  de 
la  broche  (66). 

5.  Systeme  de  moulage  par  injection  selon  la 
revendication  4,  dans  lequel  au  moins  un 

25  conduit  (106)  s'etend  entre  I'espace  circonfe- 
rentiel  (100)  autour  de  la  partie  de  diametre 
reduit  (102)  de  la  broche  (66)  et  de  la  partie 
centrale  creuse  (90)  de  la  broche  (66). 

30  6.  Systeme  de  moulage  par  injection  selon  la 
revendication  5,  dans  lequel  I'extremite  arriere 
(62)  de  I'element  de  soupape  (60)  est  fixee  a 
un  etrier  mobile  (76)  qui  s'etend  au  travers 
d'une  ouverture  transversale  (80)  menagee 

35  dans  la  tubulure  (42),  I'etrier  (76)  ayant  des 
extremites  exterieures  (82)  chacune  raccordee 
a  un  piston  d'actionnement  (87),  les  pistons 
(87)  pouvant  etre  actionnes  en  synchronisme 
selon  un  cycle  predetermine  pour  faire  alterner 

40  I'etrier  (76)  et  I'element  de  soupape  (60)  qui  lui 
est  relie  entre  les  positions  ouverte  et  fermee, 
I'etrier  (76)  ayant  un  conduit  de  gaz  (106) 
partant  d'une  source  externe,  pour  acheminer 
un  gaz  vers  I'ouverture  (98)  au  travers  de 

45  I'element  de  soupape  (60)  conduisant  a  la  par- 
tie  centrale  creuse  (90)  de  la  broche  fixe  (66). 

7.  Systeme  de  moulage  par  injection  selon  la 
revendication  3,  dans  lequel  un  conduit  de  gaz 

50  s'etendant  vers  I'exterieur  (106)  part  d'une  ou- 
verture  laterale  (98)  menagee  dans  I'element 
de  soupape  (60),  I'ouverture  laterale  (98)  me- 
nagee  dans  I'element  de  soupape  (60)  etant  en 
communication  continue  avec  une  ouverture 

55  (180)  traversant  la  broche  (66)  jusqu'a  la  partie 
centrale  creuse  (90)  de  la  broche  (66). 

7 
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8.  Systeme  de  moulage  par  injection  selon  la 
revendication  7,  dans  lequel  I'ouverture  traver- 
sant  la  broche  est  une  fente  (180)  s'etendant 
au  travers  de  la  broche  (66). 

5 
9.  Systeme  de  moulage  par  injection  selon  la 

revendication  7,  dans  lequel  le  moyen  d'action- 
nement  comporte  un  levier  pivotant  (172)  ac- 
tionne  par  piston  qui  s'engage  sur  une  bague 
a  fente  (166)  montee  autour  de  I'element  de  w 
soupape  (60). 
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