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Description 

The  present  invention  relates  to  a  method  for  ac- 
knowledging  an  operation  phase  of  a  gas  venting  de- 
vice  for  use  in  an  injection  molding  apparatus,  and  an 
acknowledging  means  for  acknowledging  the  opera- 
tion  phase  of  the  gas  venting  device. 

In  a  conventional  molding  apparatus  such  as  a 
die  casting  machine,  a  gas  vent  control  valve  is  pro- 
vided  at  an  exit  end  of  a  gas  venting  passage  formed 
in  a  metal  mold  and  in  fluid  communication  with  a 
mold  cavity  in  order  to  produce  a  molded  product  free 
from  voids.  More  specifically,  a  molten  metal  is  filled 
in  the  mold  cavity  while  opening  the  gas  vent  control 
valve  so  as  to  discharge  gas  in  the  mold  cavity  toward 
outside  of  the  metal  mold  through  the  gas  vent  pas- 
sage  and  through  the  valve.  Further,  a  molten  metal 
detection  means  is  provided  which  generates  a  signal 
indicative  of  the  molten  metal  detection  ata  predeter- 
mined  position.  In  response  to  the  detection  signal, 
the  gas  vent  control  valve  is  forcibly  closed  so  as  to 
avoid  overflow  of  the  molten  metal  through  the  valve. 
Such  conventional  structure  is  disclosed  in  Japanese 
Patent  Application  Kokai  Nos.59-1  30670  and  62- 
34657  and  Japanese  Utility  Model  Publication  No. 
59-19554. 

In  the  conventional  gas  venting  arrangement  de- 
scribed  above,  several  checkings  are  required  prior  to 
actual  injection  molding.  For  example,  a  position  of 
the  gas  vent  control  valve  must  be  checked.  Further, 
the  valve  closing  operation  must  be  provisionally 
checked  prior  to  the  molten  metal  injection  in  order  to 
investigate  malfunction  of  the  valve.  In  other  words, 
due  to  the  inherent  constructions  of  the  conventional 
arrangement,  operational  acknowledgements  can 
only  be  made  with  respect  to  the  complete  immobility 
of  the  valve  and  the  continuous  valve  stop  at  its  close 
position. 

However,  there  are  other  important  checking 
items.  For  example,  if  degraded  is  the  performance 
of  a  valve  driving  mechanism  which  moves  the  gas 
vent  control  valve  to  its  close  position  upon  detection 
of  the  molten  metal,  the  molten  metal  may  overflow 
through  the  gas  vent  control  valve.  Further,  a  pneu- 
matic  source  is  applied  to  the  valve  driving  mecha- 
nism  as  a  power  source  for  operating  the  latter.  In  this 
case,  if  the  pressure  reduction  occurs  in  the  pneu- 
matic  source,  the  valve  driving  mechanism  cannot  be 
sufficiently  operated,  to  thereby  lower  a  moving 
speed  of  the  gas  vent  control  valve,  to  thus  retard  a 
closing  timing  thereof.  As  a  result,  molten  metal  over- 
flow  may  occur.  In  this  connection,  it  is  also  neces- 
sary  to  check  the  degradation  of  the  performance  of 
the  valve  driving  mechanism  and  pressure  reduction 
in  the  pneumatic  source.  However,  such  type  of 
checkings  are  not  achievable  in  the  conventional  ar- 
rangement. 

It  is  therefore,  an  object  of  the  present  invention 

to  provide  a  method  and  means  for  acknowledging  an 
operation  mode  of  a  gas  venting  arrangement  in  an 
injection  molding  apparatus. 

Another  object  of  the  invention  is  to  provide  such 
5  method  and  means  capable  of  acknowledging  the 

continuous  seating  of  a  gas  vent  control  valve  on  a 
valve  seat  even  during  injection  molding  operation,  as 
well  as  acknowledging  degradation  of  performance  of 
the  gas  venting  arrangement. 

10  These  and  other  objects  of  the  present  invention 
will  be  attained  by  providing  means  for  acknowledg- 
ing  an  operation  mode  of  a  gas  venting  arrangement 
in  an  injection  molding  apparatus.  The  molding  appa- 
ratus  is  provided  with  a  metal  mold  formed  with  a 

15  mold  cavity  and  a  gas  vent  passage  in  fluid  commu- 
nication  with  the  mold  cavity,  and  the  gas  venting  ar- 
rangement  includes  a  gas  vent  control  valve  movably 
provided  at  an  exit  portion  of  the  gas  vent  passage  for 
selectively  opening  and  closing  the  passage,  a  mol- 

20  ten  metal  detection  means  provided  at  the  gas  vent 
passage  for  generating  a  molten  metal  detection  sig- 
nal,  a  control  means  connected  to  the  molten  metal 
detection  means  for  providing  an  output  drive  signal 
in  response  to  the  molten  metal  detection  signal,  and 

25  a  valve  driving  mechanism  connected  to  the  control 
means  and  to  the  gas  vent  control  valve.  The  valve 
driving  mechanism  is  operated  in  response  to  the  out- 
put  drive  signal  for  moving  the  gas  vent  control  valve 
to  its  valve  closing  position.  The  acknowledging 

30  means  comprises  a  position  sensor  provided  ata  pos- 
ition  adjacent  the  gas  vent  control  valve,  the  position 
sensor  generating  a  position  detecting  signal  indica- 
tive  of  a  complete  closure  of  the  gas  vent  control 
valve,  a  setter  in  which  provisionally  settable  is  a  nor- 

35  mal  period  starting  from  a  molten  metal  detection  and 
ending  at  a  complete  closure  of  the  gas  vent  control 
valve,  a  comparator  connected  to  the  molten  metal 
detection  means  and  the  position  sensor  for  receiving 
the  molten  metal  detection  signal  and  the  position  de- 

40  tecting  signal  for  measuring  an  actual  period  running 
from  a  timing  of  the  molten  metal  detection  by  the 
molten  metal  detection  means  to  a  timing  of  the  pos- 
ition  detection  by  the  position  sensor,  the  comparator 
being  also  connected  to  the  setter  for  comparing  the 

45  actual  period  with  the  normal  period,  and  means  for 
generating  an  alarm  when  the  actual  period  is  out- 
side  of  the  normal  period. 

In  another  aspect  of  the  invention,  there  is  pro- 
vided  a  method  for  acknowledging  an  operation  mode 

so  of  a  gas  venting  arrangement  in  an  injection  molding 
apparatus,  the  injection  molding  apparatus  having  a 
metal  mold  formed  with  a  mold  cavity  and  a  gas  vent 
passage  in  fluid  communication  with  the  mold  cavity, 
the  gas  venting  arrangement  including  a  gas  vent 

55  control  valve  movably  provided  at  an  exist  portion  of 
the  gas  vent  passage  for  selectively  opening  and 
closing  the  passage,  a  molten  metal  detection  means 
provided  at  the  gas  vent  passage  for  generating  a 
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molten  metal  detection  signal,  a  control  means  con- 
nected  to  the  molten  metal  detection  means  for  pro- 
viding  an  output  drive  signal  in  response  to  the  molten 
metal  detection  signal,  and  a  valve  driving  mecha- 
nism  connected  to  the  control  means  and  to  the  gas 
vent  control  valve,  the  valve  driving  mechanism  being 
operated  in  response  to  the  output  drive  signal  for 
moving  the  gas  vent  control  valve  to  its  valve  closing 
position,  the  method  comprising  the  steps  of  provi- 
sionally  setting  a  normal  period  starting  from  the  mol- 
ten  metal  detection  and  ending  at  the  complete  clo- 
sure  of  the  gas  vent  control  valve,  detecting  a  closed 
timing  of  the  gas  vent  control  valve  and  generating  a 
position  detecting  signal,  measuring  an  actual  period 
running  from  the  molten  metal  detection  to  the  posi- 
tion  detection,  comparing  the  actual  period  with  the 
normal  period,  and  generating  an  alarm  if  the  actual 
period  is  outside  the  normal  period. 

These  and  other  objects  of  this  invention  will  be- 
come  apparent  from  the  description  of  the  drawings 
and  the  preferred  embodiments  which  follow. 

In  the  drawings; 
Fig.  1  is  a  schematic  view  showing  a  die-casting 
machine  provided  with  a  gas  venting  arrange- 
ment  and  means  for  acknowledging  an  operation 
phase  of  the  gas  venting  arrangement  according 
to  one  embodiment  of  this  invention; 
Fig.  2  is  a  vertical  cross-sectional  view  showing 
a  molten  metal  detection  means  used  in  the  gas 
venting  arrangement; 
Fig.  3  is  a  schematic  cross-sectional  view  show- 
ing  a  valve  driving  mechanism  in  which  a  modifi- 
cation  is  made  to  a  valve  driving  mechanism 
shown  in  Fig.  1; 
Fig.  4  is  a  schematic  cross-sectional  view  show- 
ing  a  valve  driving  mechanism  according  to  an- 
other  modification;  and 
Fig.  5  is  a  schematic  view  showing  an  essential 
portion  of  a  valve  driving  mechanism  in  which  a 
modification  is  made  on  the  embodiment  shown 
in  Fig.  4. 
A  die  casting  machine  shown  in  Fig.  1  includes  a 

main  die  casting  section  A,  a  gas  venting  arrange- 
ment  B  and  a  means  C  for  acknowledging  an  opera- 
tion  of  the  gas  venting  arrangement  B. 

[Die-Casting  Section  A] 

The  die-casting  section  A  includes  a  stationary 
mold  half  1  and  a  movable  mold  half  2,  and  a  parting 
faces  3  are  defined  therebetween.  At  the  parting 
faces  3,  a  mold  cavity  4,  a  gate  16,  a  runner  16  and 
a  gas  vent  passage  5  are  formed.  The  gate  16  is  posi- 
tioned  immediately  upstream  the  mold  cavity  4,  and 
the  gas  vent  passage  5  is  positioned  downstream  the 
cavity  4.  One  end  of  the  passage  5  is  in  fluid  commu- 
nication  with  the  mold  cavity  4,  and  another  end  is 
opened  to  an  atmosphere  for  discharging  gas  within 

the  cavity  4  to  the  atmosphere.  Alternatively,  the 
other  end  of  the  gas  vent  passage  5  is  connected  to 
a  vacuum  sucking  device  15  (described  later)  for  pos- 

5  itively  discharging  the  gas  within  the  cavity  4  into  the 
sucking  device  15  as  shown  in  Fig.  1.  In  the  stationary 
mold  1  ,  a  casting  sleeve  17  extends,  and  having  one 
end  in  fluid  communication  with  the  runner  16,  and 
another  end  formed  with  a  casting  port  17a  through 

10  which  a  molten  metal  is  casted. 
An  injection  cylinder  18  is  provided  which  is  con- 

nected  to  a  plunger  19  disposed  slidable  in  the  cast- 
ing  sleeve  17.  Afterthe  molten  metal  is  casted  into  the 
casting  sleeve  17  through  the  casting  port  17a,  and 

15  the  injection  cylinder  18  is  actuated,  the  molten  metal 
is  urged  toward  the  mold  cavity  4  through  the  runner 
16  and  the  gate  14.  Incidentally,  a  plunger  rod  19a  is 
provided  to  move  the  plunger  19.  The  rod  19a  is  pro- 
vided  with  a  striker  20  which  is  abuttable  against  limit 

20  switches  21  ,  22.  These  limit  switches  21  ,22  are  con- 
nected  to  a  main  controller  13.  when  the  striker  20 
abuts  the  first  limit  switch  21  for  injecting  the  molten 
metal  into  the  cavity  4,  the  main  controller  13  gener- 
ates  an  output  signal  for  actuating  the  vacuum  suck- 

25  ing  device  15  (described  later),  so  that  gas  within  the 
cavity  4  can  be  discharged.  Further,  when  the  striker 
20  abuts  the  second  limit  switch  22,  the  main  control- 
ler  13  generates  a  second  output  signal  so  that  ad- 
vancing  speed  of  the  plunger  19  is  accelerated  forac- 

30  complishing  high  speed  casting.  In  the  illustrated  em- 
bodiment,  afterthe  plunger  19  closes  the  casting  port 
17a,  the  striker  20  abuts  the  first  limit  switch  21. 

[Gas  Venting  Arrangement  B] 
35 

The  gas  venting  arrangement  B  includes  the  gas 
vent  passage  5,  a  molten  metal  detection  means  7,  a 
gas  vent  control  valve  6,  a  valve  driving  mechanism 
9,  a  vacuum  sucking  means  15,  a  control  means  8 

40  and  the  main  controller  13. 
The  molten  metal  detection  means  7  is  posi- 

tioned  at  the  gas  vent  passage  5  so  as  to  detect  the 
molten  metal  of  electrically  conductive  material.  The 
detection  means  7  is  electrically  connected  to  the 

45  control  means  8,  and  is  adapted  to  generate  a  signal 
indicative  of  the  molten  metal  detection  which  signal 
is  transmitted  to  the  control  means  8.  Detailed  con- 
struction  of  the  detection  means  7  is  shown  in  Fig.  2. 

As  shown  in  Fig.  2,  the  molten  metal  detection 
so  means  7  is  fitted  in  the  stationary  mold  half  1  and  is 

exposed  to  the  gas  vent  passage  5.  The  detection 
means  7  includes  a  holder  7e  fitted  in  a  recessed  por- 
tion  1a  of  the  stationary  mold  half  1,  and  a  pair  of  elec- 
trically  conductive  pins  7a,  7b  juxtaposedly  support- 

55  ed  by  the  holder  7e  through  insulators  7c  and  7d. 
Each  one  ends  of  the  pins  project  from  the  insulator 
7c  and  extend  into  the  passage  5  in  a  direction  sub- 
stantially  perpendicular  to  the  molten  metal  flowing 
direction.  Each  another  ends  of  the  pins  7a,7b  are 
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connected  to  lines  7g,  7f  which  are  connected  to  the 
control  means  8  (this  connection  is  shown  by  a  line 
24  in  Fig.  1).  When  molten  metal  is  coming  into  con- 
tact  with  the  pins  7a  and  7b,  an  electrical  current 
flows  so  as  to  operate  the  control  means  8. 

The  gas  vent  control  valve  6  is  positioned  at  an 
exit  end  of  the  gas  vent  passage  5.  The  valve  6  is 
movably  provided  to  open  and  close  the  gas  vent  pas- 
sage  5,  and  has  a  valve  head  6a  and  a  valve  stem  6c. 
The  valve  head  6a  can  be  seated  on  a  valve  seat  6b 
for  closing  the  passage  5.  The  movement  of  the  gas 
vent  control  valve  6  is  governed  by  the  valve  driving 
mechanism  9. 

The  vacuum  sucking  device  15  includes  an  elec- 
tromagnetic  valve  15a  connected  to  the  main  control- 
ler  13,  a  tank  15b,  a  vacuum  pump  15c  and  a  motor 
1  5d.  When  the  controller  1  3  sends  the  first  output  sig- 
nal  upon  abutment  of  the  striker  20  against  the  first 
limit  switch  21,  the  electromagnetic  valve  15a  is  shift- 
ed  to  a  first  position,  so  that  the  vacuum  is  applied  to 
the  interior  of  the  gas  vent  passage  5,  the  mold  cavity 
4  and  the  runner  16  (in  a  state  shown  in  Fig.  1,  the 
positive  gas  discharge  from  the  passage  5  is  not  con- 
ducted  because  of  a  second  position  of  the  electro- 
magnetic  valve  15a).  The  vacuum  sucking  device  15 
can  however  be  dispensed  with  by  providing  a  gas 
vent  passage  with  having  relatively  large  diameter.  By 
providing  a  large  volume  passage  5,  the  gas  within 
the  cavity  4  and  the  casting  sleeve  17  can  be  dis- 
charged  through  the  gas  vent  control  valve  6. 

Incidentally,  if  molten  metal  were  to  reach  the  gas 
vent  control  valve  6,  and  discharged  therefrom  prior 
to  complete  seating  of  the  valve  head  6a  onto  the 
valve  seat  6b,  in  response  to  the  detection  of  the  de- 
tection  means  7,  it  would  be  impossible  to  conduct 
subsequent  injection  molding  operation.  Therefore,  it 
is  necessary  to  retard  the  molten  material  in  reaching 
the  valve  6  so  that  the  vent  control  valve  6  is  closed 
prior  to  the  arrival  of  the  molten  material  to  the  valve 
6.  In  this  connection,  after  detection  of  the  molten 
material  by  the  detection  means  7,  sufficient  time 
must  be  provided  by  delaying  the  molten  material  in 
reaching  the  valve  6.  To  this  effect,  in  this  embodi- 
ment,  the  gas  vent  passage  5  is  in  the  form  of  net  pat- 
tern  having  a  plurality  of  obstructing  protrusions  (not 
shown)  or  in  the  form  of  meandering  pattern  (not 
shown). 

The  control  means  8  comprises  a  relay  circuit  or 
a  switching  circuit.  Alternatively,  an  electronic  circuit 
such  as  a  monostable  multivibrator  and  a  flip-flop  cir- 
cuit  can  be  used  as  the  control  means  8.  The  control 
means  8  has  one  end  connected  to  the  detection 
means  7  byway  of  a  line  24  (actually  the  lines  7f  and 
7g).  When  the  molten  metal  detection  signal  is  input- 
ted  from  the  detection  means  7  into  the  control 
means  8,  the  control  means  8  generates  a  drive  sig- 
nal  to  operate  the  valve  driving  mechanism  9  so  as  to 
promptly  close  the  gas  vent  control  valve  6,  whereby 

overflow  of  the  molten  metal  through  the  control 
valve  6  is  avoidable. 

Next,  one  example  of  the  valve  driving  mecha- 
5  nism  9  is  shown  in  Fig.  1.  The  valve  driving  mecha- 

nism  is  adapted  to  operate  the  gas  vent  control  valve 
6,  and  is  operated  upon  receiving  the  output  drive  sig- 
nal  from  the  control  means  8.  For  this  purpose,  the 
valve  driving  mechanism  9  is  connected  to  the  control 

10  means  8  by  a  line  25.  The  mechanism  9  includes  an 
electromagnetic  valve  9c,  a  valve  driving  cylinder  9a, 
a  valve  driving  piston  9b  slidably  movable  within  the 
cylinder  9a,  and  a  pneumatic  source  or  a  compressor 
9d.  The  valve  driving  piston  9b  is  connected  to  the 

15  valve  stem  6c,  and  divides  the  cylinder  9a  into  a  front 
chamber  9i  and  a  rear  chamber  9h.  At  the  valve  driv- 
ing  cylinder  9a,  a  position  sensor  1  0  (described  later) 
which  is  one  of  the  components  of  the  acknowledging 
means  C  is  provided.  The  position  of  the  electromag- 

20  netic  valve  9c  is  movable  to  a  gas  vent  control  valve 
closing  position  and  to  a  gas  vent  control  valve  open- 
ing  position  (Fig.  1).  When  the  drive  signal  is  trans- 
mitted  from  the  control  means  8  to  the  electromag- 
netic  valve  9c,  the  latter  is  moved  to  the  gas  vent  con- 

25  trol  valve  closing  position,  so  that  pneumatic  pres- 
sure  is  applied  to  the  front  chamber  9i  for  moving  the 
piston  9b  in  one  direction.  Consequently,  the  gas  vent 
control  valve  6  is  closed  (is  moved  rightwardly  in  Fig. 
1).  On  the  other  hand,  when  the  drive  signal  from  the 

30  control  means  8  is  turned  OFF  and  the  electromag- 
netic  valve  9c  is  moved  to  the  original  position,  i.e., 
gas  vent  control  valve  opening  position  (as  shown  in 
Fig.  1),  the  pneumatic  pressure  from  the  pneumatic 
source  9d  is  applied  to  the  rear  chamber  9h  to  move 

35  the  piston  9a  in  opposite  direction.  As  a  result,  the  gas 
vent  control  valve  6  is  opened.  Further,  a  spring  9g  is 
connected  to  the  electromagnetic  valve  9c  for  moving 
the  latter  to  its  original  position  by  the  biasing  force 
of  the  spring  so  as  to  apply  compressed  air  to  the  rear 

40  chamber  9h. 
Another  example  of  a  valve  driving  mechanism 

9Ais  shown  in  Fig.  3.  In  the  mechanism  9A  shown  in 
Fig.  3,  a  magnetic  member  9e  is  positioned  within  a 
space  29  formed  in  the  metal  mold  1.  The  magnetic 

45  member  9e  is  connected  to  a  valve  stem  6c,  on  which 
a  spring  9g  is  mounted.  The  spring  9g  is  adapted  to 
urge  the  valve  head  6a  toward  its  opening  direction. 
An  electromagnet  9f  is  provided  in  the  space  and  is 
in  confrontation  with  the  magnetic  member  9e.  Fur- 

50  ther,  a  position  sensor  10  (one  of  the  elements  of  the 
acknowledging  means  C)  is  also  disposed  at  the 
space  in  confrontation  with  the  magnetic  member  9e. 
When  the  detection  means  7  detects  the  molten  met- 
al  and  the  control  means  8  is  actuated  by  the  detec- 

55  tion  signal,  an  electrical  current  is  applied  to  the  elec- 
tromagnet  9f  for  its  energization  to  attract  the  mag- 
netic  member  9e.  Consequently,  the  valve  head  6a  is 
seated  onto  the  valve  seat  6b  against  the  biasing 
force  of  the  spring  9g.  In  this  case,  the  position  sen- 

4 
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sor  10  is  accessed  by  the  magnetic  member  9e.  On 
the  other  hand,  when  the  control  means  8  is  blocked 
and  electrical  power  supply  to  the  electromagnet  9f  is 
shut  off,  the  magnetic  member  9e  is  moved  away 
from  the  magnet  9f  because  of  the  biasing  force  of  the 
spring  9g.  Consequently,  the  gas  vent  control  valve 
6  is  opened. 

Still  another  example  of  a  valve  driving  mecha- 
nism  9B  is  shown  in  Fig.  4  in  which  provided  are  two 
electromagnetic  valves  30  and  31  and  a  pneumatical- 
ly  operated  valve  32.  Solenoid  30a  of  the  electromag- 
netic  valve  30  is  connected  to  the  control  means  8,  so 
t  hat  t  he  valve  30  is  actuated  by  t  he  output  drive  signal 
from  the  control  means  8.  The  second  electromag- 
netic  valve  31  has  a  solenoid  31a  connected  to  the 
controller  13  (Fig.  1).  The  valves  30,  31  have  input 
ports  30b,  31b  in  communication  with  a  compressor 
9d  by  way  of  tubes  38,  40  and  have  output  ports  30c, 
31c  in  fluid  communication  with  pilot  portions  32a, 
32b  of  the  pneumatically  operated  valve  32  by  way  of 
tubes  39,  41  .  Therefore,  change-over  operation  of  the 
pneumatically  operated  valve  32  can  be  made  by  the 
selective  applications  of  compressed  airs  through 
the  pilot  portions  32a,  32b.  Restoration  springs  30d 
and  31d  are  connected  to  the  electromagnetic  valve 
30,  31,  respect  ivelyfor  restoring  the  original  positions 
thereof. 

The  pneumatically  operated  valve  32  has  an  in- 
put  port  32c  in  fluid  communication  with  the  compres- 
sor  9d  by  way  of  a  tube  37.  Further,  output  ports  32e 
and  32f  of  the  pneumatically  operated  valve  32  are  re- 
spectively  connected,  by  way  of  tubes  42  and  43,  to 
a  front  chamber  9i  and  a  rear  chamber  9h  of  a  driving 
cylinder  9a  which  drives  the  gas  vent  control  valve  6. 
Furthermore,  a  position  sensor  10  (which  is  a  part  of 
the  means  for  acknowledging  the  operation  of  the 
gas  venting  arrangement)  is  provided  in  the  rear 
chamber  9h  similar  to  the  foregoing  embodiments. 

With  the  structure,  change-over  operation  of  the 
pneumatically  control  valve  32  is  given  by  the  electro- 
magnetic  valves  30  and  31,  so  that  large  volume  of 
compressed  air  can  be  applied  to  the  front  chamber 
9i  of  the  cylinder  9a  through  the  pneumatically  oper- 
ated  valve  32.  Therefore,  the  gas  vent  control  valve 
6  can  be  promptly  closed.  More  specif  ically,  when  the 
output  drive  signal  from  the  control  means  8  is  trans- 
mitted  into  the  first  electromagnetic  valve  30,  the 
valve  30  performs  its  change-over  operation,  and 
therefore,  pneumatic  pressure  is  applied  to  the  pilot 
portion  32a  of  the  pneumatically  operated  valve  32  by 
way  of  the  tubes  38  and  39.  Accordingly,  the  pneu- 
matically  controlled  valve  32  changes  its  position,  so 
that  the  large  volume  of  compressed  air  is  supplied 
into  the  front  chamber  9i  through  the  tubes  37  and  42, 
to  thereby  rapidly  close  the  gas  vent  control  valve  6. 
Upon  completion  of  the  injection  molding  and  remov- 
al  of  a  flush  from  the  mold  cavity  4,  the  second  elec- 
tromagnetic  valve  31  is  moved  in  response  to  a  signal 

sent  from  the  controller  13.  Therefore,  compressed 
air  is  applied  into  the  pilot  portion  32b  through  the 
tubes  40  and  41,  to  thereby  change-over  the  pneu- 

5  matically  operated  valve  32.  As  a  result,  compressed 
air  is  introduced  into  the  rear  chamber  9h  through  the 
tubes  37  and  43,  to  thus  open  the  gas  vent  control 
valve  6. 

Still  another  example  of  a  valve  driving  mecha- 
10  nism  9C  is  shown  in  Fig.  5.  In  this  embodiment,  the 

electromagnetic  valve  31  in  the  embodiment  shown 
in  Fig.  4  is  dispensed  with,  and  instead,  a  restoration 
spring  32d  is  connected  to  the  pneumatically  operat- 
ed  valve  32.  After  the  pneumatically  operated  valve 

15  32  is  changed  over  by  the  electromagnetic  valve  30 
in  response  to  the  output  drive  signal  from  the  control 
means  8,  and  the  output  drive  signal  from  the  control 
means  8  is  turned  OFF  after  elapse  of  predetermined 
period,  the  pneumatically  operated  valve  32  is  auto- 

20  matically  moved  to  its  original  position  because  of  the 
biasing  force  of  the  restoration  spring  32d.  In  this  em- 
bodiment,  a  position  sensor  10  is  also  provided  at  a 
rear  chamber  9h  of  the  valve  driving  cylinder  9a. 

25  [Acknowledging  Means  C] 

Means  C  for  acknowledging  an  operation  of  the 
gas  venting  arrangement  B  will  next  be  described 
with  reference  to  Fig.  1.  The  acknowledging  means 

30  generally  includes  the  position  sensor  10,  a  compar- 
ator  12  and  a  setter  11. 

As  described  above,  the  position  sensor  10  is 
provided  at  a  position  in  confrontation  with  the  gas 
vent  control  valve  6  for  detecting  a  close  position 

35  thereof.  The  position  sensor  10  is  adapted  to  detect 
the  gas  vent  control  valve  approaching  thereto,  and 
to  generate  a  position  detecting  signal.  In  the  illu- 
strated  embodiment,  the  position  sensor  10  detects 
a  distal  end  of  the  piston  9b  (Figs.  1  ,  3  and  5)  or  the 

40  magnetic  member  9e  (Fig.  3),  whose  detected  posi- 
tion  is  given  when  the  valve  head  6a  of  the  gas  vent 
control  valve  6  is  completely  seated  onto  the  valve 
seat  6b.  The  position  sensor  10  may  be  a  proximity 
switch. 

45  Further,  a  comparator  12  provided  with  a  pulse 
counter  (not  shown)  is  connected  to  the  position  sen- 
sor  10  by  a  line  23,  so  that  the  position  detecting  sig- 
nal  is  transmitted  to  the  comparator  12.  Moreover,  the 
comparator  12  is  also  connected  to  the  molten  metal 

so  detection  means  7  by  way  of  a  line  26.  Therefore,  the 
molten  metal  detection  signal  sent  from  the  detection 
means  7  is  also  transmitted  to  the  comparator  12. 
More  specifically,  when  the  molten  metal  detection 
signal  is  inputted  into  the  comparator  12,  its  pulse 

55  counter  (not  shown)  starts  counting.  This  count  start 
is  made  concurrent  with  the  operation  start  of  the 
electromagnetic  valve  9c(Fig.1),  30a  (Fig.s  4  and  5) 
or  the  electromagnet  9f  (Fig.  3)  of  the  valve  driving 
mechanism  9,  9A,  9B,9C.  With  the  arrangement,  ac- 

5 
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tual  period  starting  from  the  molten  metal  detection 
timing  and  ending  at  the  complete  closure  timing  of 
the  gas  vent  control  valve  6  can  be  measured  on  a  ba- 
sis  of  the  molten  metal  detection  signal  and  the  pos- 
ition  detecting  signal  those  inputted  into  the  compar- 
ator  12.  This  period  is  hereinafter  simply  referred  to 
as  "actual  valve  closing  period". 

A  setter  11  is  provided  and  is  connected  to  the 
comparator  12  by  a  line  27.  The  setter  11  is  adapted 
to  set  a  period  running  from  the  molten  metal  detec- 
tion  by  the  detection  means  7  to  the  completely 
closed  ti  ming  of  the  gas  vent  control  valve  6.  This  per- 
iod  is  hereinafter  simply  referred  to  as  a  "targeting 
valve  closing  period". 

A  comparison  is  made  in  the  comparator  12  be- 
tween  the  actual  valve  closing  period  and  the  target- 
ing  valve  closing  period.  If  the  actual  valve  closing 
period  is  within  the  targeting  valve  closing  period,  sta- 
bility  of  the  gas  venting  arrangement  B  can  be  ac- 
knowledged.  On  the  other  hand,  if  the  actual  valve 
closing  period  is  outside  of  the  targeting  period,  an 
alarm  signal  D  is  generated  in  the  comparator.  There- 
fore,  any  machine  trouble  or  malfunction  can  be  ac- 
knowledged. 

The  comparator  12  can  be  connected  to  the  main 
controller  13  by  a  line  28  as  shown  in  Fig.  1.  In  this 
case,  a  control  signal  is  transmitted  from  the  compar- 
ator  21  to  the  main  controller  13  upon  realization  of 
the  abnormalities  so  as  to  control  overall  operation  of 
the  die  casting  machine  section  A. 

Overall  operation  mode  will  be  described  with  ref- 
erence  to  Fig.  1.  Molten  metal  is  casted  through  the 
casting  port  17a  into  the  casting  sleeve  17  while  the 
gas  vent  control  valve  6  is  opened.  Acasting  start  sig- 
nal  is  issued  from  the  main  controller  13  to  the  injec- 
tion  cylinder  1  8  so  as  to  advance  the  plunger  19.  Dur- 
ing  movement  of  the  plunger  1  9,  it  closes  the  casting 
port  17a,  and  then,  the  striker  20  abuts  the  first  limit 
switch  21.  As  a  result  of  this  abutment,  the  main  con- 
troller  13  sends  the  operation  signal  to  the  electro- 
magnetic  valve  15a  of  the  vacuum  sucking  device  15. 
Therefore,  gas  within  the  casting  sleeve  17  and  the 
mold  cavity  4  is  discharged  out  of  the  metal  molds 
through  the  gas  vent  passage  5. 

Further,  after  the  plunger  19  is  further  moved 
and  the  mold  cavity  4  is  filled  with  the  molten  metal, 
the  molten  metal  may  be  flowed  into  the  gas  vent  pas- 
sage  5.  Alternatively,  the  molten  metal  may  be 
splashed  into  the  gas  vent  passage  5  due  to  high 
speed  injection  prior  tothe  complete  filling  ofthe  mol- 
ten  metal  into  the  cavity  4.  In  this  case,  the  molten 
metal  detection  means  7  detects  the  molten  metal, 
and  sends  molten  metal  detection  signal  to  the  pulse 
counter  of  the  comparator  12  through  the  line  26  as 
well  as  to  the  control  means  8  through  the  line  24. 
Upon  receipt  ofthe  detection  signal,  the  pulse  coun- 
ter  starts  counting,  and  simultaneously,  the  control 
means  8  sends  an  output  drive  signal  to  the  electro- 

magnetic  valve  9c  (30  in  Figs.  4  and  5,  or  electromag- 
net  9f  in  Fig.  3).  Therefore,  compressed  air  in  the  com- 
pressor  9d  is  supplied  to  the  front  chamber  9i  of  the 

5  valve  driving  cylinder  9a.  (In  Fig.  3,  the  electromagnet 
9f  is  energized.)  Consequently,  the  piston  9b  or  the 
magnetic  member  9e  is  moved  together  with  the 
valve  head  6a,  so  that  the  latter  will  be  seated  onto 
the  valve  seat  6b,  whereupon  the  gas  vent  passage 

10  5  is  closed  by  the  gas  vent  control  valve  6. 
When  the  gas  vent  control  valve  6  is  brought  to 

its  close  position,  the  position  detector  1  0  detects  the 
valve  6  (i.e.,  distal  end  of  the  piston  9b  or  the  mag- 
netic  member  9e  is  detected  by  the  sensor  10)  and 

15  generates  the  position  detecting  signal.  This  position 
detecting  signal  is  transmitted  to  the  comparator  12 
by  the  line  23,  so  that  the  counting  in  the  pulse  coun- 
ter  is  terminated.  That  is,  measured  is  the  actual  per- 
iod  during  which  the  gas  vent  control  valve  6  is  closed 

20  counting  from  the  molten  metal  detection  by  the  de- 
tection  means  7. 

Thereafter,  this  measured  period  (actual  period) 
is  compared  with  the  targeting  valve  closing  period 
set  in  the  setter  11,  and  determination  is  made  as  to 

25  whether  or  not  the  measured  period  is  within  the  set 
period.  If  the  actual  period  is  outside  the  set  period, 
alarm  signal  D  is  issued,  whereby  any  abnormality  in 
the  gas  venting  arrangement  B  is  acknowledgeable. 
In  case  of  this  abnormality,  a  control  signal  is  trans- 

30  mitted  to  the  main  controller  13  through  the  line  28. 
In  response  to  the  control  signal,  the  die-casting  sec- 
tion  A  can  also  be  controlled. 

After  the  injection  molding  operation,  the  mov- 
able  metal  mold  half  2  is  moved  away  from  the  sta- 

35  tionary  mold  half  1  so  as  to  remove  the  casted  prod- 
uct  from  the  mold  cavity  4,  and  at  the  same  time,  a 
flush  is  removed  from  the  cavity  and  from  the  gas 
vent  passage  5.  Then,  the  control  means  8  is  shut  off, 
and  the  electromagnetic  valve  9c  will  restore  its  orig- 

40  inal  position  because  ofthe  biasing  force  ofthe  spring 
9g  (Figs.  1  and  3),  or  the  spring  30d  in  Fig.  4.  As  a  re- 
sult,  compressed  air  is  applied  tothe  rear  chamber  9h 
for  moving  the  valve  head  6a  away  from  the  valve 
seat  6b.  In  case  of  the  embodiment  shown  in  Fig.  4, 

45  the  second  electromagnetic  valve  31  is  actuated  for 
applying  compressed  air  to  the  rear  chamber  9h  as 
described  above. 

As  described  above,  in  the  method  for  acknowl- 
edging  the  operational  mode  of  the  gas  venting  ar- 

50  rangement  B  according  to  the  present  invention, 
measured  is  the  actual  period  starting  from  the  mol- 
ten  metal  detection  timing  and  ending  at  the  complete 
seating  ofthe  valve  head  6a  on  the  seat  6b  on  a  basis 
ofthe  molten  metal  detection  signal  sentfrom  the  de- 

55  tection  means  7  and  the  position  detecting  signal 
sent  from  the  position  sensor  10.  And  comparison  is 
made  in  the  comparator  12  between  the  measured 
period  and  the  set  period  set  in  the  setter  11,  and 
alarm  signal  and  control  signal  are  transmitted  from 

6 
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the  comparator  if  the  measured  period  is  outside  the 
set  period.  Accordingly,  in  the  present  invention,  va- 
rious  types  of  abnormalities  in  the  gas  venting  ar- 
rangement  B  can  be  promptly  acknowledged  in  such 
cases  where  the  gas  vent  control  valve  6  maintains 
its  seated  position  during  injection  molding,  and/or 
performance  of  the  gas  venting  arrangement  is  de- 
graded  due  to,  for  example,  pressure  leakage  or  re- 
duction  in  the  pneumatic  system. 

Further,  according  to  the  means  for  acknowledg- 
ing  the  operational  mode  ofthe  gas  venting  arrange- 
ment  of  this  invention,  the  above  described  acknowl- 
edgement  is  performable  by  a  simple  construction. 
Furthermore,  by  connecting  the  comparator  12  to  the 
main  controller  1  3,  overall  operation  ofthe  die  casting 
machine  section  A  is  controllable.  For  example,  if  the 
measured  period  is  longerthan  the  set  period,  the  ad- 
vancing  speed  ofthe  plunger  19  is  controlled  to  be  re- 
duced  so  as  to  permit  the  molten  metal  advancing 
speed  to  be  lower  than  the  normal  speed  so  as  to 
avoid  leakage  of  the  molten  metal  through  the  gas 
vent  control  valve  6. 

Claims 

1.  Means  for  acknowledging  an  operation  mode  of 
a  gas  venting  arrangement  in  an  injection  mold- 
ing  apparatus  having  a  metal  mold  (1  ,2)  formed 
with  a  mold  cavity  (4)  and  a  gas  vent  passage  (5) 
in  fluid  communication  with  the  mold  cavity  (4), 
the  gas  venting  arrangement  including  a  gas  vent 
control  valve  (6)  movably  provided  at  an  exit  por- 
tion  of  the  gas  vent  passage  (5)  for  selectively 
opening  and  closing  the  passage  (5),  a  molten 
metal  detection  means  (7)  provided  at  the  gas 
vent  passage  (5)  for  generating  a  molten  metal 
detection  signal,  a  control  means  (8)  connected 
to  the  molten  metal  detection  means  (7)  for  pro- 
viding  an  output  drive  signal  in  response  to  the 
molten  metal  detection  signal,  and  a  valve  driving 
mechanism  (9)  connected  to  the  control  means 
(8)  and  to  the  gas  vent  control  valve  (6),  the  valve 
driving  mechanism  being  operated  in  response  to 
the  output  drive  signal  for  moving  the  gas  vent 
control  valve  (6)  to  its  valve  closing  position,  the 
acknowledging  means  comprising; 

a  position  sensor  (10)  provided  at  a  posi- 
tion  adjacent  the  gas  vent  control  valve  (6),  the 
position  sensor  generating  a  position  detecting 
signal  indicative  of  a  complete  closure  ofthe  gas 
vent  control  valve  (6); 

asetter(11)  in  which  provisionally  settable 
is  a  normal  period  starting  from  a  molten  metal 
detection  and  ending  ata  complete  closure  ofthe 
gas  vent  control  valve  (6); 

a  comparator  (1  2)  connected  to  the  molten 
metal  detection  means  (7)  and  the  position  sen- 

sor  (10)  for  receiving  the  molten  metal  detection 
signal  and  the  position  detecting  signal  for  meas- 
uring  an  actual  period  running  from  a  timing  of 

5  the  molten  metal  detection  by  the  molten  metal 
detection  means  toa  timing  ofthe  position  detec- 
tion  by  the  position  sensor,  the  comparator  being 
also  connected  to  the  setter  (11)  for  comparing 
the  actual  period  with  the  normal  period;  and 

10  means  for  generating  an  alarm  when  the 
actual  period  is  outside  ofthe  normal  period. 

2.  The  acknowledging  means  as  claimed  in  claim  1  , 
wherein  the  injection  molding  apparatus  further 

15  comprises  a  main  controller  for  controlling  an 
overall  injection  molding  operation,  and  wherein 
the  means  for  generating  the  alarm  further  com- 
prises  means  for  generating  and  sending  a  con- 
trol  signal  to  the  main  controller  when  the  actual 

20  period  is  outside  the  normal  period  for  changing 
injection  mode. 

3.  A  method  for  acknowledging  an  operation  mode 
of  a  gas  venting  arrangement  in  an  injection 

25  molding  apparatus,  the  injection  molding  appara- 
tus  having  a  metal  mold  (1  ,2)  formed  with  a  mold 
cavity  (4)  and  a  gas  vent  passage  (5)  in  fluid  com- 
munication  with  the  mold  cavity  (4),  the  gas  vent- 
ing  arrangement  including  a  gas  vent  control 

30  valve  (6)  movably  provided  at  an  exit  portion  of 
the  gas  vent  passage  for  selectively  opening  and 
closing  the  passage  (5),  a  molten  metal  detection 
means  (7)  provided  at  the  gas  vent  passage  (5) 
for  generating  a  molten  metal  detection  signal,  a 

35  control  means  (8)  connected  to  the  molten  metal 
detection  means  (7)  for  providing  an  output  drive 
signal  in  response  to  the  molten  metal  detection 
signal,  and  a  valve  driving  mechanism  (9)  con- 
nected  to  the  control  means  (8)  and  to  the  gas 

40  vent  control  valve  (6),  the  valve  driving  mecha- 
nism  (9)  being  operated  in  response  to  the  output 
drive  signal  for  moving  the  gas  vent  control  valve 
(6)  to  its  valve  closing  position,  the  method  com- 
prising  the  steps  of: 

45  provisionally  setting  a  normal  period  start- 
ing  from  the  molten  metal  detection  and  ending 
at  the  complete  closure  of  the  gas  vent  control 
valve  (6); 

detecting  a  closed  timing  of  the  gas  vent 
so  control  valve  (6)  and  generating  a  position  de- 

tecting  signal; 
measuring  an  actual  period  running  from 

the  molten  metal  detection  to  the  position  detec- 
tion; 

55  comparing  the  actual  period  with  the  nor- 
mal  period;  and 

generating  an  alarm  if  the  actual  period  is 
outside  the  normal  period. 

7 
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4.  The  method  as  claimed  in  claim  3,  wherein  the  in- 
jection  molding  apparatus  further  comprises  a 
main  controller  for  controlling  an  overall  injection 
molding  operation,  and  wherein  the  method  fur- 
ther  comprises  the  step  of  generating  a  control 
signal  and  sending  the  control  signal  to  the  main 
controller  for  changing  the  injection  mode. 

Patentanspruche 

1.  Mittel  zum  Ruckmelden  des  Betriebsmoduseiner 
Gasabzugsanordnung  an  einer  Spritzguli-Anord- 
nung,  die  eine  metallische  Form  (1,2),  ausgebil- 
det  mit  einem  Formhohlraum  (4)  und  einer  mit 
dem  Formhohlraum  (4)  in  Stromungsverbindung 
stehenden  Gasabzugsleitung  (5),  aufweist,  wo- 
bei  die  Gasabzuganordnung  ein  am  Ausgangs- 
abschnitt  der  Gasabzugsleitung  (5)  bewegbar 
vorgesehenes  Gasabzug-Regulierventil  (6)  zum 
selektiven  Offnen  und  Schlielien  der  Leitung  (5), 
an  der  Gasabzugsleitung  (5)  vorgesehene,  ge- 
schmolzenes  Metall  festellende  Mittel  (7)  zum  Er- 
zeugen  eines  Detektionssignals  furgeschmolze- 
nes  Metall,  mit  den  geschmolzenes  Metall 
festellenden  Mitteln  (7)  verbundene  Steuermittel 
(8)  zum  Bereitstellen  eines  Ausgangsantriebssi- 
gnals  auf  das  Detektionssignal  fur  geschmolze- 
nes  Metall  hin  und  einen  mit  den  Steuermitteln  (8) 
und  dem  Gasabzug-Regulierventil  (6)  verbunde- 
nen  Ventilantriebsmechanismus  (9)  umfalit,  der 
als  Reaktion  auf  das  Ausgangsantriebssignal  be- 
tatigt  wird,  urn  das  Gasabzug-Regulierventil  (6) 
in  seine  Schlieliposition  zu  bewegen,  wobei  die 
Mittel  zum  Ruckmelden 

einen  in  einer  Stellung  neben  dem  Gasab- 
zug-Regulierventil  (6)  vorgesehenen  Positions- 
sensor  (10),  der  ein  Positionsdetektionssignal 
erzeugt,  das  das  vollstandige  Schlielien  des 
Gasabzug-Regulierventils  (6)  angibt; 

ein  Stellorgan  (11),  in  dem  eine  Soil-  bzw. 
Bezugszeitdauer,  beginnend  mit  dem  Festellen 
des  geschmolzenen  Metalls  und  endend  mit  dem 
vollstandigen  Schlielien  des  Gasabzug-Regu- 
lierventils  (6),  provisorisch  einstellbar  ist; 

einen  mit  den  geschmolzenes  Metall 
festellenden  Mitteln  (7)  und  dem  Posit  ionssensor 
(10)  verbundenen  Komparator  (12)  zum  Empfan- 
gen  des  Detektionssignals  fur  geschmolzenes 
Metall  und  des  Positionsdetektionssignals,  urn 
die  Ist-Zeitdauer  zwischen  dem  Zeitpunkt  der 
Feststellung  geschmolzenen  Metalls  mit  den  ge- 
schmolzenes  Metall  festellenden  Mitteln  und  dem 
Zeitpunkt  der  Positionsfeststellung  mit  dem  Posi- 
tionssensor  zu  messen,  wobei  der  Komparator 
auch  mit  dem  Stellorgan  (11)  zum  Vergleichen 
der  Ist-Zeitdauer  mit  der  Bezugszeitdauer  ver- 
bunden  ist;  und 

Mittel  zum  Erzeugen  eines  Alarms,  wenn 
die  Ist-Zeitdauer  aulierhalb  der  Bezugszeitdauer 
liegt; 

5  umfassen. 

2.  Mittel  zum  Ruckmelden  nach  Anspruch  1,  wobei 
die  Spritzguli-Anordnung  weiter  einen  Hauptreg- 
ler  zum  Regeln  des  Gesamtspritzgulibetriebs 

10  umfalit,  und  wobei  die  Alarm  erzeugenden  Mittel 
weiterhin  Mittel  zum  Erzeugen  eines  Steuersi- 
gnals  und  zum  Senden  desselben  zum  Hauptreg- 
ler  zur  Anderung  des  Einspritzmodus  umfassen, 
wenn  die  Ist-Zeitdauer  aulierhalb  die  Bezugszeit- 

15  dauer  liegt. 

3.  Ein  Verfahren  zum  Ruckmelden  des  Betriebsmo- 
dus  einer  Gasabzugsanordnung  an  einer  Spritz- 
guli-Anordnung,  die  eine  metallische  Form  (1,2), 

20  ausgebildet  mit  einem  Formhohlraum  (4)  und  ei- 
ner  mit  dem  Formhohlraum  (4)  in  Stromungsver- 
bindung  stehenden  Gasabzugsleitung  (5),  auf- 
weist,  wobei  die  Gasabzuganordnung  ein  am 
Ausgangsabschnitt  der  Gasabzugsleitung  (5)  be- 

25  wegbar  vorgesehenes  Gasabzug-Regulierventil 
(6)  zum  selektiven  Offnen  und  Schlielien  der  Lei- 
tung  (5),  an  der  Gasabzugsleitung  (5)  vorgese- 
hene,  geschmolzenes  Metall  festellende  Mittel 
(7)  zum  Erzeugen  eines  Detektionssignals  fur 

30  geschmolzenes  Metall,  mit  den  geschmolzenes 
Metall  festellenden  Mitteln  (7)  verbundene  Steu- 
ermittel  (8)  zum  Bereitstellen  eines  Ausgangsan- 
triebssignals  auf  das  Detektionssignal  fur  ge- 
schmolzenes  Metall  hin  und  einen  mit  den  Steu- 

35  ermitteln  (8)  und  dem  Gasabzug-Regulierventil 
(6)  verbundenen  Ventilantriebsmechanismus  (9) 
umfalit,  der  als  Reaktion  auf  das  Ausgangsan- 
triebssignal  betatigt  wird,  urn  das  Gasabzug-Re- 
gulierventil  (6)  in  seine  Schlieliposition  zu  bewe- 

40  gen,  wobei  das  Verfahren  die  folgenden  Schritte 
umfalit: 

provisorisches  Einstellen  einer  Soil-  bzw. 
Bezugszeitdauer,  die  mit  der  Festellung  ge- 
schmolzenen  Metalls  beginnt  und  mit  dem  voll- 

45  standigen  Schlielien  des  Gasabzug-Regulier- 
ventils  (6)  endet; 

Festellen  des  Schlieli-Zeitpunkts  des 
Gasabzug-Regulierventils  (6)  und  Erzeugen  ei- 
nes  Positionsdetektionssignals; 

so  Messen  der  Ist-Zeitdauer  zwischen  dem 
Festellen  geschmolzenen  Metalls  und  dem  Fe- 
stellen  der  Position; 

Vergleichen  der  Ist-Zeitdauer  mit  der  Be- 
zugszeit-dauer;  und 

55  Erzeugen  eines  Alarms,  wenn  die  Ist-Zeit- 
dauer  aulierhalb  der  Bezugszeitdauer  liegt. 

4.  Das  Verfahren  nach  Anspruch  3,  wobei  die 
Spritzguli-Anordnung  weiter  einen  Hauptregler 
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zum  Regeln  des  Gesamtspritzgulibetriebs  um- 
falit,  und  wobei  das  Verfahren  weiterhin  den 
Schritt  des  Erzeugens  eines  Steuerungssignals 
und  des  Sendens  desselben  zum  Hauptreglerzur  5 
Anderung  des  Einspritzmodus,  umfalit. 

Revendications 
10 

1.  Moyen  d'acquittement  d'un  mode  de  fonctionne- 
ment  d'un  dispositif  d'echappement  de  gaz  dans 
un  appareil  de  moulage  par  injection  ayant  un 
moule  de  metal  (1  ,  2)  forme  d'une  cavite  de  mou- 
lage  (4)  et  d'un  conduit  d'echappement  de  gaz  (5)  15 
en  communication  fluide  avec  la  cavite  de  mou- 
lage  (4),  le  dispositif  d'echappement  de  gaz 
comprenant  une  soupape  de  commande 
d'echappement  de  gaz  (6),  disposee,  de  facon  a 
pouvoir  etre  deplacee,  au  niveau  d'une  partie  de  20 
sortie  du  conduit  d'echappement  de  gaz  (5),  pour 
ouvrir  et  fermer  le  conduit  (5),  de  maniere  selec- 
tive,  un  moyen  de  detection  de  metal  en  fusion 
(7)  dispose  au  niveau  du  conduit  d'echappement 
de  gaz  (5)  pour  produire  un  signal  de  detection  de  25 
metal  en  fusion,  un  moyen  de  commande  (8) 
connecte  au  moyen  de  detection  de  metal  en  fu- 
sion  (7)  pourfournir  un  signal  de  pilotage  de  sor- 
tie  en  reponse  au  signal  de  detection  de  metal  en 
fusion,  et  un  mecanisme  de  pilotage  de  soupape  30 
(9)  connecte  au  moyen  de  commande  (8)  et  a  la 
soupape  de  commande  d'echappement  de  gaz 
(6),  le  mecanisme  de  pilotage  de  soupape  etant 
mis  en  oeuvre  en  reponse  au  signal  de  pilotage 
de  sortie  pour  deplacer  la  soupape  de  comman-  35 
de  d'echappement  de  gaz  (6)  vers  sa  position  de 
fermeture  de  soupape,  le  moyen  d'acquittement 
comprenant  ; 

un  capteur  de  position  (10)  dispose  sur 
une  position  contigue  a  la  soupape  de  comman-  40 
de  d'echappement  de  gaz  (6),  le  capteur  de  po- 
sition  produisant  un  signal  de  detection  de  posi- 
tion  indiquant  une  fermeture  complete  de  la  sou- 
pape  de  commande  d'echappement  de  gaz  (6)  ; 

un  dispositif  de  prereglage  (11)  dans  le-  45 
quel  une  periode  normale  peut  etre  prereglee  de 
maniere  previsionnelle,  debutant  a  partir  d'une 
detection  de  metal  en  fusion  et  f  inissant  a  la  fer- 
meture  totale  de  la  soupape  de  commande 
d'echappement  de  gaz  (6)  ;  50 

un  dispositif  de  comparaison  (12)  connec- 
te  au  moyen  de  detection  de  metal  en  fusion  (7) 
et  au  capteur  de  position  (10)  pour  recevoir  le  si- 
gnal  de  detection  de  metal  en  fusion  et  le  signal 
de  detection  de  position  af  in  de  mesurer  une  pe-  55 
riode  reelle  s'ecoulant  a  partir  du  moment  de  de- 
tection  du  metal  en  fusion  par  le  moyen  de  detec- 
tion  de  metal  en  fusion  jusqu'a  un  moment  de  de- 
tection  de  position  par  le  capteur  de  position,  le 

dispositif  de  comparaison  etant  aussi  connecte 
au  dispositif  de  prereglage  (11)  pour  comparer  la 
periode  reelle  avec  la  periode  normale  ;  et 

un  moyen  pour  produire  une  alarme  lors- 
que  la  periode  reelle  est  en  dehors  de  la  periode 
normale. 

2.  Moyen  d'acquittement  selon  la  revendication  1, 
dans  lequel  I'appareil  de  moulage  par  injection 
comprend  de  plus  une  unite  de  commande  prin- 
cipal  pour  commander  la  totalite  de  I'operation 
de  moulage  par  injection,  et  dans  lequel  le  moyen 
de  production  de  I'alarme  comprend,  de  plus,  un 
moyen  pour  produire  et  envoyer  un  signal  de 
commande  a  I'unite  de  commande  principale 
lorsque  la  periode  reelle  est  en  dehors  de  la  pe- 
riode  normale  pour  modifier  le  mode  d'injection. 

3.  Moyen  d'acquittement  d'un  mode  de  fonctionne- 
ment  d'un  dispositif  d'echappement  de  gaz  dans 
un  appareil  de  moulage  par  injection,  I'appareil 
de  moulage  ayant  un  moule  de  metal  (1  ,  2)  forme 
d'une  cavite  de  moulage  (4)  et  d'un  conduit 
d'echappement  de  gaz  (5)  en  communication 
fluide  avec  la  cavite  de  moulage  (4),  le  dispositif 
d'echappement  de  gaz  comprenant  une  soupape 
de  commande  d'echappement  de  gaz  (6),  dispo- 
see,  de  facon  a  pouvoir  etre  deplacee,  au  niveau 
d'une  partie  de  sortie  du  conduit  d'echappement 
de  gaz,  pour  ouvrir  et  fermer  le  conduit  (5),  de  ma- 
niere  selective,  un  moyen  de  detection  de  metal 
en  fusion  (7)  dispose  au  niveau  du  conduit 
d'echappement  de  gaz  (5)  pour  produire  un  signal 
de  detection  de  metal  en  fusion,  un  moyen  de 
commande  (8)  connecte  au  moyen  de  detection 
de  metal  en  fusion  (7)  pour  fournir  un  signal  de 
pilotage  de  sortie  en  reponse  au  signal  de  detec- 
tion  de  metal  en  fusion,  et  un  mecanisme  de  pi- 
lotage  de  soupape  (9)  connecte  au  moyen  de 
commande  (8)  et  a  la  soupape  de  commande 
d'echappement  de  gaz  (6),  le  mecanisme  de  pi- 
lotage  de  soupape  (9)  etant  mis  en  oeuvre  en  re- 
ponse  au  signal  de  pilotage  de  sortie  pour  depla- 
cer  la  soupape  de  commande  d'echappement  de 
gaz  (6)  vers  sa  position  de  fermeture  de  soupa- 
pe,  le  procede  comprenant  les  etapes  suivantes  : 

prereglage  previsionnel  d'une  periode 
normale  debutant  a  partird'une  detection  de  me- 
tal  en  fusion  et  f  inissant  a  la  fermeture  totale  de 
la  soupape  de  commande  d'echappement  de  gaz 
(6); 

detection  d'un  temps  de  fermeture  de  la 
soupape  de  commande  d'echappement  de  gaz 
(6)  et  production  d'un  signal  de  detection  de  po- 
sition  ; 

mesure  d'une  periode  reelle  s'ecoulant  a 
partir  de  la  detection  du  metal  en  fusion  jusqu'a 
la  detection  de  position  ; 

9 
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comparaison  de  la  periode  reelle  avec  la 
periode  normale  ;  et 

production  d'une  alarme  si  la  periode  reel- 
le  est  en  dehors  de  la  periode  normale.  5 

Precede  selon  la  revendication  3,  dans  lequel 
I'appareil  de  moulage  par  injection  comprend  en 
outre  une  unite  de  commande  principale  pour 
commander  I'operation  totale  de  moulage  par  in-  10 
jection,  et  dans  lequel  le  procede  comprend,  de 
plus,  les  eta  pes  de  production  d'un  signal  de 
commande  et  d'envoi  du  signal  de  commande  a 
I'unite  de  commande  principale  pour  modifier  le 
mode  d'injection.  15 
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