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0   The  drive  apparatus  drives  and  controls  a  mov- 
able  shaft  (5)  for  holding  a  gas  injection  nozzle  (6) 
by  using  a  plurality  of  cylinders  so  that  the  gas 
injection  nozzle  of  the  die  apparatus  can  easily  be 
changed.  Resin  is  supplied  from  a  position  through  a 
second  die  (102)  into  a  cavity  (103)  formed  between 
a  first  die  (101)  and  the  second  die  (102).  The  drive 
apparatus  disposed  adjacent  to  the  first  die  is  used 
to  drive  the  movable  shaft  for  holding  the  nozzle  of  a 
gas  supply  means  to  supply  gas  into  the  resin  in  the 
cavity  so  that  a  hollow  product  is  molded.  The  drive 
apparatus  includes  a  plurality  substantially  identical 
of  cylinders  disposed  at  fixed  positions  adjacent  to 
the  first  die  (101)  with  respect  to  the  movable  shaft 
(5),  a  connection  plate  (4)  for  establishing  the  con- 
nections  among  rods  of  the  plurality  of  fluid  cyl- 
inders  and  the  movable  shaft,  and  a  fluid  control 
source  (23)  for  simultaneously  driving  the  plurality  of 
cylinders.  The  rod  of  each  fluid  cylinder  and  the 
connection  plate  (4)  are  connected  to  each  other 

while  having  plays  in  the  axial  direction  and  the 
radial  direction. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  drive  appara- 
tus  for  driving  a  gas  injection  nozzle  or  a  core  of  a 
plastic  molding  die  apparatus  of  a  type  which 
moves  a  movable  member  constituting  a  die  there- 
of  with  an  external  operation  to  mold  plastic,  for 
example,  a  plastic  molding  die  apparatus  of  a  type 
which  is  adaptable  to  gas  injection  molding  in 
which  a  hollow  portion  is  formed  in  a  molded 
product. 

Description  of  the  Prior  Art 

A  conventional  gas  injection  molding  method 
uses  a  gas  injection  nozzle  for  introducing  gas  into 
resin  enclosed  in  a  cavity  space  in  dies. 

An  injection  molding  apparatus  disclosed  in 
Japanese  Patent  Appln.  Laid-Open  No.  64-14012 
has  an  arrangement  that  a  gas  injection  nozzle  can 
be  reciprocated. 

Fig.  6  is  a  cross  sectional  view  which  illustrates 
the  foregoing  injection  molding  apparatus.  Fig.  7  is 
an  enlarged  cross  sectional  view  which  illustrates 
the  gas  injection  nozzle  of  the  foregoing  conven- 
tional  structure. 

Referring  to  Figs.  6  and  7,  reference  numerals 
210  and  214  respectively  represent  upper  and  low- 
er  platens,  and  211  and  212  represent  upper  and 
lower  dies.  Reference  numerals  213  and  216  repre- 
sent  surfaces  of  the  upper  and  the  lower  dies  21  1 
and  212.  Reference  numeral  219  represents  resin 
injected  into  the  cavity,  and  225  represents  a 
space  formed  in  a  molded  product  after  the  gas 
has  been  injected. 

The  foregoing  apparatus  is  structured  such  that 
a  single-shaft  fluid  cylinder  227  disposed  adjacent 
to  a  lower  die  212  is  used  to  move  a  gas  injection 
nozzle  226  having  a  center  hole  228  therein.  As 
shown  in  Fig.  7,  the  gas  injection  nozzle  226  has  a 
cap  portion  232  at  the  leading  portion  thereof  and  a 
ball  231  is  inserted  into  it  so  that  a  check  valve  230 
is  constituted.  Further,  the  structure  is  so  arranged 
that  the  gas  injection  nozzle  226  is  directly  con- 
nected  to  a  piston  229  of  the  fluid  cylinder  227. 
The  fluid  cylinder  227  is  secured  to  the  lower  die 
212.  Therefore,  if  the  cap  portion  232  of  the  gas 
injection  nozzle  226  must  be  inspected  for  main- 
tenance  for  example,  the  fluid  cylinder  227  must  be 
removed.  Since  a  gas  supply  pipe  238  is  disposed 
outside  the  fluid  cylinder  227  as  shown  in  Fig.  6,  a 
space  for  piping  and  wiring  must  be  created  by 
cutting  the  die  212. 

If  the  fluid  cylinder  227  is  fastened  adjacent  to 
the  lower  die  212  as  described  above,  a  die  fasten- 
ing  plate  251,  an  ejector  plate  and  an  ejector  pin 

(omitted  from  illustration)  must  be  decomposed  to 
attach/detach  the  gas  injection  nozzle  226.  There- 
fore,  decomposition  and  reassembling  take  an  ex- 
cessively  long  time  and  a  large  labor. 

5  Since  the  fluid  cylinder  227  adjacent  to  the 
lower  die  212  is  disposed  at  an  intermediate  posi- 
tion  between  the  die  ejector  and  the  product  cavity, 
the  ejector  pins  required  to  eject  a  molded  product 
cannot  easily  be  disposed  and  designed  in  an  area 

io  in  which  the  fluid  cylinder  is  disposed. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide 
75  a  drive  apparatus  for  driving  a  movable  member  in 

a  plastic  molding  die  apparatus. 
Another  object  of  the  present  invention  is  to 

provide  a  drive  apparatus  for  driving  a  movable 
member  in  a  plastic  molding  die  apparatus  ar- 

20  ranged  such  that  a  plurality  of  cylinders  are  used  to 
control  the  movement  of  a  movable  shaft  member 
for  holding  a  gas  injection  nozzle  to  overcome  the 
problems  experienced  with  the  dies  for  use  in  the 
foregoing  conventional  gas  injection  molding  meth- 

25  od. 
In  order  to  achieve  the  foregoing  objects,  a 

drive  apparatus  for  driving  a  movable  member  in  a 
plastic  molding  die  apparatus  according  to  the 
present  invention  comprises: 

30  a  movable  member  having  a  movable  shaft 
which  moves  in  the  die  apparatus; 

a  plurality  of  fluid  cylinders  which  are  disposed 
in  the  plastic  molding  die  apparatus  while  being 
disposed  symmetrically  with  respect  to  a  move- 

35  ment  axis  of  the  movable  shaft  and  which  are 
made  to  be  substantially  the  same; 

a  connection  plate  for  establishing  the  connec- 
tions  among  rods  of  the  plurality  of  fluid  cylinders 
and  the  movable  shaft;  and 

40  fluid  control  means  for  driving  the  plurality  of 
cylinders,  wherein 

a  connection  portion,  in  which  the  rods  of  the 
fluid  cylinders  and  the  connection  plate  are  con- 
nected,  has  predetermined  plays  in  an  axial  direc- 

45  tion  and  a  radial  direction. 
A  drive  apparatus  according  to  the  present 

invention  for  driving  a  movable  member  having  a 
movable  shaft  and  disposed  in  a  plastic  molding 
die  apparatus, 

50  the  molding  die  apparatus  being  arranged  such 
that  resin  is  supplied  into  a  cavity  formed  in  a  first 
die  and  a  second  die,  and  the  drive  apparatus 
provided  for  either  of  the  dies  is  used  to  drive  the 
movable  shaft  having  a  nozzle  of  gas  supply 

55  means  so  that  gas  is  supplied  into  the  resin  in  the 
cavity  and,  accordingly,  a  hollow  product  is  mol- 
ded, 

the  drive  apparatus  for  driving  the  movable 
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shaft  comprising: 
a  plurality  of  fluid  cylinders  which  are  disposed 

at  fixed  positions  adjacent  to  the  first  or  second  die 
with  respect  to  the  movable  shaft  and  which  are 
substantially  the  same;  and 

a  connection  plate  for  establishing  the  connec- 
tions  among  rods  of  the  plurality  of  fluid  cylinders 
and  the  movable  shaft,  wherein 

a  connection  portion,  in  which  the  rods  of  the 
fluid  cylinders  and  the  connection  plate  are  con- 
nected,  has  predetermined  plays  in  an  axial  direc- 
tion  and  a  radial  direction. 

The  plurality  of  cylinders  of  the  drive  apparatus 
are  fastened  to  a  die  fastening  plate  adjacent  to  the 
first  or  second  die,  and  the  movable  shaft  and  the 
gas  injection  nozzle  can  be  attached/detached  to- 
gether  with  the  connection  plate  to  and  from  the 
die  fastening  plate  while  eliminating  a  necessity  of 
decomposing  the  molding  die  apparatus. 

The  movable  shaft  is  formed  into  a  hollow 
structure  so  that  pipes  and  wires  can  be  secured 
thereto. 

Other  and  further  objects,  features  and  advan- 
tages  of  the  invention  will  be  appear  more  fully 
from  the  following  description. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  an  arbitrary  cross  sectional  view  which 
illustrates  an  embodiment  of  a  plastic  molding 
die  apparatus  using  a  drive  apparatus  according 
to  the  present  invention; 
Fig.  2  is  a  schematic  view  which  illustrates  a 
state  of  the  plastic  molding  die  apparatus  ac- 
cording  to  the  present  invention  from  which  a 
connection  plate  and  a  movable  shaft  for  sup- 
porting  a  gas  injection  nozzle  are  removed; 
Fig.  3  is  a  plan  view  which  illustrates  a  cylinder 
housing  portion  which  is  a  drive  portion  of  the 
plastic  molding  die  apparatus  according  to  the 
present  invention; 
Fig.  4  is  a  cross  sectional  view  which  illustrates 
the  cylinder  housing  portion; 
Fig.  5  is  an  enlarged  cross  sectional  view  which 
illustrates  a  connection  portion  in  which  a  rod  of 
a  fluid  cylinder  and  the  connection  plate  are 
connected  to  each  other; 
Fig.  6  is  a  cross  sectional  view  which  illustrates 
a  conventional  example  of  a  plastic  molding  die 
apparatus  for  use  in  a  gas  injection  method;  and 
Fig.  7  is  an  enlarged  cross  sectional  view  which 
illustrates  a  gas  injection  nozzle  of  the  conven- 
tional  example. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

A  drive  apparatus  for  driving  a  movable  mem- 
5  ber  in  a  plastic  molding  die  apparatus  according  to 

the  present  invention  will  now  be  described  in 
further  detail  with  reference  to  the  drawings  which 
illustrate  an  embodiment. 

Fig.  1  is  a  schematic  cross  sectional  view 
io  which  illustrates  a  plastic  molding  die  apparatus 

using  the  drive  apparatus  according  to  the  present 
invention.  Fig.  2  is  a  schematic  cross  sectional 
view  which  illustrates  a  state  where  a  movable 
shaft  for  supporting  a  gas  injection  nozzle  is  re- 

15  moved  from  the  plastic  molding  die  apparatus. 
Fig.  3  is  a  side  elevational  view  which  illus- 

trates  a  connection  plate  for  establishing  the  con- 
nection  between  the  movable  shaft  and  cylinders 
and  illustrates  a  die  fastening  plate.  Fig.  4  is  a 

20  cross  sectional  view  which  illustrates  the  connec- 
tion  plate  and  the  die  fastening  plate. 

As  shown  in  Figs.  1  and  2,  the  plastic  molding 
die  apparatus  using  the  drive  apparatus  according 
to  the  present  invention  comprises  a  die  fastening 

25  plate  104,  an  ejector  plate  106  for  supporting  a 
plurality  of  ejector  pins,  a  first  die  101,  a  second 
die  102  and  a  die  fastening  plate  105  disposed  in 
this  sequential  order  when  viewed  from  a  left  posi- 
tion. 

30  Resin  for  molding  is,  through  the  second  die 
102,  injected  into  a  cavity  103  formed  by  the  first 
and  the  second  dies  101  and  102,  while  gas  for 
forming  a  hollow  portion  is  injected  through  the  gas 
injection  nozzle  6. 

35  As  shown  in  Figs.  3  and  4,  a  cylinder  housing 
1  is  secured  to  the  die  fastening  plate  104  while 
being  tightened  by  screws  14.  A  through  hole  1a  is 
formed  at  the  central  portion  of  the  cylinder  hous- 
ing  1,  the  cylinder  housing  1  having  two  holes 

40  formed  symmetrically  to  each  other  with  respect  to 
the  center  axis  of  the  hole  1a.  Hydraulic  cylinder 
bodies  2  and  2  are  embedded  in  the  foregoing  two 
holes.  The  hydraulic  cylinder  bodies  2  include  cor- 
responding  pistons  3  sliding  therein  so  that  hydrau- 

45  lie  actuators  are  formed. 
The  pistons  3  of  the  two  fluid  cylinders  have 

rods  connected  to  the  connection  plate  4  which 
establishes  the  connection  to  the  movable  shaft  5. 
That  is,  the  leading  portions  of  the  pistons  3  are 

50  introduced  into  the  connection  plate  4  and  tight- 
ened  by  screws  13. 

Fig.  5  is  an  enlarged  view  which  illustrates  the 
connection  portion  in  which  the  connection  be- 
tween  the  connection  plate  4  and  a  rod  3a  of  the 

55  piston  3  is  established.  Fig.  5  illustrates  a  state 
where  the  piston  rod  3a  is  moved  to  the  rightmost 
side  in  the  figure,  wherein  axial-directional  clear- 
ance  q  is  created  between  the  portion  4a  of  the 

3 
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connection  plate  4  and  the  shoulder  of  the  piston 
rod  3a  and  clearance  p  is  created  in  the  radial 
direction. 

"0"  rings  9  and  10  are  disposed  between  the 
hydraulic  cylinder  bodies  2  and  the  pistons  3.  The 
connection  plate  4  has  a  female-thread  hole  at  the 
central  portion  thereof,  the  pipe-like  movable  shaft 
5  being  screwed  and  fixed  to  the  female  thread 
hole.  The  movable  shaft  5  is  allowed  to  pass 
through  the  through  hole  formed  in  the  cylinder 
housing  1  and  a  central  hole  101a  formed  in  the 
first  die  101  so  that  the  leading  portion  (a  nozzle  6) 
of  the  movable  shaft  5  is  introduced  into  the  cavity 
103.  The  central  portion  of  the  movable  shaft  5  is 
allowed  to  pass  through  the  central  portion  of  each 
of  the  through  hole  1a  (see  Fig.  4)  formed  in  the 
cylinder  housing  1,  a  through  hole  104a  formed  in 
the  die  fastening  plate  104  which  supports  the 
cylinder  housing,  a  hole  formed  in  the  ejector  plate 
106  and  the  central  hole  101a  formed  in  the  first 
die  101.  The  outer  diameter  of  the  movable  shaft  5 
is  made  to  be  sufficiently  smaller  than  the  inner 
diameter  of  each  of  the  foregoing  through  holes  so 
that  proper  clearances  are  created  to  prevent  un- 
necessary  friction.  The  hollow  structure  formed  in 
the  movable  shaft  5  includes  a  high-pressure  gas 
introduction  pipe  108  and  required  wires  secured 
therein.  Further,  the  leading  portion  of  the  pipe  for 
introducing  the  high  pressure  gas  is  connected  to 
the  nozzle  6.  It  should  be  noted  that  the  present 
invention  may  be  arranged  such  that  the  portion 
including  the  nozzle  6  is  formed  into  the  valve 
structure  which  is  similar  to  that  of  the  foregoing 
conventional  apparatus. 

The  two  cylinder  pistons  3  are  simultaneously 
operated  by  one  fluid  control  means. 

Fluid  pipes  23  forming  a  portion  of  the  fluid 
control  means  are  allowed  to  pass  through  fluid 
passages  23  connected  to  the  fluid  cylinder  via  an 
in-port  24  and  an  out-port  25  formed  in  the  cylinder 
housing  1  so  that  the  fluid  pipes  23  are  connected 
to  a  fluid  pressure  source  (omitted  from  illustra- 
tion). 

When  the  two  cylinder  pistons  3  have  been 
moved  to  left  in  the  figure  by  operating  the  fluid 
pressure  source,  the  connection  plate  4  and  the 
movable  shaft  5  are  integrally  moved.  As  a  result, 
the  nozzle  6  is  moved  in  a  direction  away  from  the 
cavity  103.  When  the  cylinder  pistons  3  are  moved 
to  right  in  the  figure,  the  nozzle  6  is  moved  in  a 
direction  in  which  the  nozzle  6  is  brought  into 
contact  and  connected  to  the  cavity  103. 

As  described  above,  an  end  portion  of  the 
movable  shaft  5  is,  by  the  thread  means,  received 
within  the  central  hole  formed  in  the  connection 
plate  4  and  fixed  by  a  set  screw  16.  By  removing 
the  connection  plate  4  from  the  two  cylinder  pis- 
tons  3  by  loosening  the  screws  13  as  shown  in  Fig. 

2,  the  integrated  body  composed  of  the  connection 
plate  4  and  the  movable  shaft  5  can  be  discon- 
nected. 

The  ejector  plate  106  has  four  ejector  pins  107. 
5  The  ejector  pins  107  are  disposed  to  correspond  to 

the  holes  formed  in  the  first  die  101,  the  leading 
portions  of  the  ejector  pins  being  allowed  to  face 
the  cavity  103. 

As  described  above,  the  plastic  molding  die 
io  apparatus  using  the  drive  apparatus  according  to 

the  present  invention  is  so  structured  that  cylinders 
are  disposed  around  a  movable  shaft  and  con- 
nected  by  the  connection  member.  Therefore,  the 
movable  shaft  is  moved  when  the  pistons  are 

is  moved. 
Therefore,  the  configuration  can  be  made  ra- 

tional  and,  accordingly,  the  overall  size  of  the  ap- 
paratus  can  be  reduced.  The  apparatus  according 
to  the  present  invention  has  the  arrangement  that 

20  the  connection  portions,  in  which  the  rods  of  the 
fluid  cylinders  and  the  connection  plate  are  con- 
nected  to  each  other,  have  predetermined  plays  in 
the  axial  and  radial  directions  of  the  rods  of  the 
fluid  cylinders. 

25  Therefore,  even  if  a  slight  operation  error  oc- 
curs  between  the  fluid  cylinders,  generation  of  un- 
necessary  restriction  in  the  connection  portion,  in 
which  the  pistons  and  the  connection  member  are 
connected  to  each  other,  is  prevented.  As  a  result, 

30  a  smooth  operation  can  be  performed  while  elimi- 
nating  a  necessity  of  using  a  cylinder  synchroniz- 
ing  apparatus  and  precise  guide  members. 

If  a  plurality  of  cylinders  are  used,  a  com- 
plicated  synchronizing  apparatus  and  the  like  must 

35  be  used.  However,  the  foregoing  structure  accord- 
ing  to  the  present  invention  is  able  to  eliminate  the 
necessity  of  using  the  foregoing  apparatus. 

The  foregoing  structure  according  to  this  em- 
bodiment,  the  movable  shaft  can  be  removed  by 

40  taking  off  the  two  bolts  so  that  the  necessity  of 
decomposing  the  die  can  be  eliminated.  As  a  re- 
sult,  the  gas  injection  pipe  and  the  gas  injection 
nozzle  and  the  like  can  easily  be  fas- 
tened/removed. 

45  Since  the  size  of  the  movable  shaft  5  is  made 
to  be  sufficiently  small  as  compared  with  the  size 
of  the  cylinder  housing,  the  ejector  pins  can  be 
disposed  more  densely  as  compared  with  the  con- 
ventional  method. 

50  If  the  output  force  from  the  cylinder  is  required 
to  be  enlarged,  three  or  more  cylinders  may  be 
disposed  while  disposing  the  cylinders  at  the 
apexes  of  an  equilateral  triangle,  a  square  or  a 
regular  polygon,  the  center  of  each  of  which  is  the 

55  movable  shaft  5. 
Although  the  description  has  been  made  about 

the  drive  apparatus  for  use  in  the  molding  die 
apparatus  adapted  to  the  gas  injection  molding 

4 
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method,  the  apparatus  according  to  the  present 
invention  may  be  widely  used,  for  example,  widely 
used  to  control  the  core  in  a  cavity  by  means  of  a 
shaft  relating  to  the  cavity. 

Although  the  foregoing  embodiment  has  the  5 
arrangement  that  the  drive  apparatus  is  fastened  to 
the  die  fastening  plate,  the  position  to  which  the 
drive  apparatus  is  fastened  is  not  limited  to  the  die 
fastening  plate.  The  drive  apparatus  may  be  dis- 
posed  at  an  arbitrary  position  in  the  die.  10 

Although  the  invention  has  been  described  in 
its  preferred  form  with  a  certain  degree  of  particu- 
larity,  it  is  understood  that  the  present  disclosure  of 
the  preferred  form  has  been  changed  in  the  details 
of  construction  and  the  combination  and  arrange-  is 
ment  of  parts  may  be  resorted  without  departing 
from  the  spirit  and  the  scope  of  the  invention  as 
hereinafter  claimed. 

Claims  20 

1.  A  drive  apparatus  for  driving  a  movable  mem- 
ber  in  a  plastic  molding  die  apparatus  compris- 
ing: 

a  movable  member  having  a  movable  25 
shaft  which  moves  in  said  die  apparatus; 

a  plurality  of  fluid  cylinders  which  are  dis- 
posed  in  said  plastic  molding  die  apparatus 
while  being  disposed  symmetrically  with  re- 
spect  to  a  movement  axis  of  said  movable  30 
shaft  and  which  are  made  to  be  substantially 
the  same; 

a  connection  plate  for  establishing  the  con- 
nections  among  rods  of  said  plurality  of  fluid 
cylinders  and  said  movable  shaft;  and  35 

fluid  control  means  for  driving  said  plural- 
ity  of  cylinders,  wherein 

a  connection  portion,  in  which  said  rods  of 
said  fluid  cylinders  and  said  connection  plate 
are  connected,  has  predetermined  plays  in  an  40 
axial  direction  and  a  radial  direction. 

shaft  and  which  are  substantially  the  same; 
and 

a  connection  plate  for  establishing  the  con- 
nections  among  rods  of  said  plurality  of  fluid 
cylinders  and  said  movable  shaft,  wherein 

a  connection  portion,  in  which  said  rods  of 
said  fluid  cylinders  and  said  connection  plate 
are  connected,  has  predetermined  plays  in  an 
axial  direction  and  a  radial  direction. 

3.  A  drive  apparatus  for  driving  a  movable  mem- 
ber  in  a  plastic  molding  die  apparatus  accord- 
ing  to  claim  2,  wherein  said  plurality  of  cyl- 
inders  of  said  drive  apparatus  are  fastened  to  a 

is  die  fastening  plate  adjacent  to  said  first  or 
second  die,  and 

said  movable  shaft  and  said  gas  injection 
nozzle  can  be  attached/detached  together  with 
said  connection  plate  to  and  from  said  die 

20  fastening  plate  while  eliminating  a  necessity  of 
decomposing  said  molding  die  apparatus. 

4.  A  drive  apparatus  for  driving  a  movable  shaft 
in  a  plastic  molding  die  apparatus  according  to 

25  claim  2,  wherein  said  movable  shaft  is  formed 
into  a  hollow  structure  including  pipes  and 
wires  secured  thereto. 

2.  A  drive  apparatus  for  driving  a  movable  mem- 
ber  having  a  movable  shaft  and  disposed  in  a 
plastic  molding  die  apparatus,  45 

said  molding  die  apparatus  being  arranged 
such  that  resin  is  supplied  into  a  cavity  formed 
in  a  first  die  and  a  second  die,  and  said  drive 
apparatus  provided  for  either  of  said  dies  is 
used  to  drive  said  movable  shaft  having  a  50 
nozzle  of  gas  supply  means  so  that  gas  is 
supplied  into  said  resin  in  said  cavity  and, 
accordingly,  a  hollow  product  is  molded, 

said  drive  apparatus  for  driving  said  mov- 
able  shaft  comprising:  55 

a  plurality  of  fluid  cylinders  which  are  dis- 
posed  at  fixed  positions  adjacent  to  said  first 
or  second  die  with  respect  to  said  movable 
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