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©  An  outer  load  controller  of  a  press  which  is 
directed  to  obtaining  high  accuracy  in  pressure  regu- 
lation  and  improving  responsiveness.  The  controller 
includes  a  logic  valve  (5)  which  is  connected  be- 
tween  the  hydraulic  chamber  (3c)  of  a  hydraulic 
cylinder  (3)  disposed  at  each  point  (2)  of  an  outer 
slide  (1)  and  an  overload  protector  (6)  and  which 
performs  a  relief  function  under  overload,  and  a 
servo  valve  (16)  controlled  in  accordance  with  a 
point  generation  load  calculated  at  each  descent 
position  of  the  slide.  An  oil  pressure  inside  the 
hydraulic  chamber  is  variably  controlled  by  the  servo 
valve  in  the  controller. 
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FIELD  OF  THE  INVENTION 

This  invention  relates  to  an  outer  load  control 
device  for  a  double-acting  mechanical  press. 

BACKGROUND  OF  THE  INVENTION 

In  a  conventional  outer  load  contrl  device  pro- 
vided  on  a  double-acting  mechanical  press,  a  hy- 
draulic  chamber  provided  at  a  point  of  an  outer 
slide  is  connected  to  a  hydraulic  chamber  of  a 
hydroblank  holder,  and  a  pressure  of  an  air  cham- 
ber  of  the  hydroblank  holder  is  controlled  by  an  air 
regulator  to  thereby  control  the  pressure  of  the 
hydraulic  chamber  at  said  point  and  that  of  the 
hydraulic  chamber  of  said  hydroblank  holder. 

However,  in  the  aforementioned  conventional 
outer  load  control  device,  since  the  pressure  of  the 
air  chamber  of  the  hydroblank  holder  is  controlled 
by  the  regulator,  there  were  drawbacks  that  the 
precision  and  responsiveness  are  low,  and  particu- 
larly,  since  the  temperature  of  air  varies  when 
pressure  is  changed,  the  control  is  instable. 

Furthermore,  since  the  outer  load  is  indirectly 
controlled  through  the  hydroblank  holder,  there  was 
a  drawback  that  the  precision  and  responsiveness 
are  further  degraded. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  achieved  in 
view  of  the  aforementioned  circumstances.  An  ob- 
ject  of  the  present  invention  is  to  provide  an  outer 
load  control  device  for  a  press  which  can  obtain  a 
high  precision  in  regulating  pressure  and  which  has 
an  improved  responsiveness. 

For  achieving  the  aforesaid  object,  according  to 
a  first  mode  of  the  present  invention,  there  is 
provided  an  outer  load  control  device  for  a  double- 
acting  mechanical  press  provided  with  an  inner 
slide  and  an  outer  slide,  comprising  a  logic  valve 
connected  between  a  hydraulic  chamber  of  a  hy- 
draulic  cylinder  provided  at  each  point  of  said  outer 
slide  and  an  overload  protector  and  having  a  relief 
function  with  respect  to  the  overload,  and  a  servo 
valve  controlled  in  response  to  a  point  generation 
load  calculated  every  down  position  of  said  inner 
slide,  wherein  the  hydraulic  pressure  in  said  hy- 
draulic  chamber  is  variably  controlled  by  said  servo 
valve. 

According  to  the  present  invention  having  the 
aforementioned  mode,  the  point  load  of  the  outer 
slide  is  controlled  according  to  the  stroke  position 
of  the  inner  slide,  and  the  hydraulic  pressure  of  the 
hydraulic  chamber  is  directly  controlled  under  the 
state  in  which  a  portion  between  the  hydraulic 
chamber  provided  at  the  point  of  the  outer  slide 
and  the  overload  protector  is  shut  off.  Therefore, 

the  pressure  regulation  with  high  precision  can  be 
made  and  the  responsiveness  is  also  improved. 

The  above-described  object,  other  objects, 
modes  and  features  of  the  present  invention  will 

5  become  apparent  for  those  skilled  in  the  art  from 
the  ensuing  description  in  which  preferred  specific 
embodiments  matched  to  the  principle  of  the 
present  invention  and  the  description  in  connection 
with  the  accompanying  drawings. 

70 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  circuit  of  the  whole  configuration 
showing  one  specific  embodiment  according  to 

75  the  present  invention; 
Fig.  2  is  an  explanatory  view  showing  the  load 
distribution  of  the  point;  and 
Fig.  3  is  a  flow  chart  showing  the  function  of  the 
specific  embodiment  according  to  the  present 

20  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

25  One  embodiment  of  this  invention  will  be  de- 
scribed  in  detail  with  reference  to  the  drawings.  In 
an  outer  slide  1  provided  on  a  double-acting  me- 
chanical  press,  points  2  are  provided  in  plural,  for 
example,  four  places,  each  of  these  points  2  being 

30  provided  with  a  hydraulic  cylinder  3. 
A  piston  3a  received  in  each  hydraulic  cylinder 

3  is  connected  to  a  plunger  3b,  and  a  driving  force 
from  an  outer  slide  driving  mechanism  not  shown 
is  transmitted  to  the  outer  slide  1  through  the 

35  plunger  3b  and  hydraulic  pressure  in  a  hydraulic 
chamber  3c  of  the  hydraulic  cylinder  3. 

The  hydraulic  chamber  3c  of  the  hydraulic 
chamber  3  is  connected  to  a  hydraulic  chamber  6a 
of  an  overload  protector  6  through  a  line  4  and  a 

40  logic  valve  5. 
The  logic  valve  5  has  a  valve  body  5b  urged  in 

a  closing  direction  by  a  compression  spring  5a. 
Pressure  of  the  line  4  is  introduced  toward  the 
spring  chamber  5b  through  a  pilot  line  7  and  a 

45  solenoid  valve  8,  and  an  overload  relief  valve  9  is 
provided  between  the  spring  chamber  5b  and  the 
solenoid  valve  8  so  that  at  the  time  of  overload, 
pressure  in  the  spring  chamber  5b  is  drained  to  a 
tank  10. 

50  The  overload  protector  6  has  a  hydraulic  cham- 
ber  6a  and  an  air  pressure  chamber  6b  having  a 
larger  area  than  that  of  the  hydraulic  chamber  6a. 
These  hydraulic  chamber  6a  and  the  air  pressure 
chamber  6b  house  therein  pistons  6d  and  6e,  re- 

55  spectively,  connected  by  a  piston  rod  6c.  Air  of 
constant  pressure  is  supplied  from  an  air  source  12 
to  the  air  pressure  chamber  6b  through  an  air 
regulator  13  and  an  air  tank  14,  and  the  interior  of 

2 
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the  hydraulic  chamber  6a  is  pressurized  by  said  air 
pressure  through  the  pistons  6d  and  6e. 

A  pressure  sensor  15  and  a  servo  valve  16  are 
connected  halfway  of  the  line  4  which  connects 
between  the  hydraulic  chamber  3c  of  the  hydraulic 
cylinder  3  and  the  logic  valve  5. 

The  pressure  chamber  15  detects  pressure 
within  the  hydraulic  chamber  3c  to  output  a  de- 
tected  value  to  a  control  device  17,  and  the  servo 
valve  16  is  controlled  by  the  control  device  17  so 
as  to  control  hydraulic  pressure  supplied  from  a 
hydraulic  pump  18  to  the  hydraulic  chamber  3c 
through  a  line  19. 

A  preload  switching  valve  20  which  switches  a 
preload  pressure  supplied  to  the  hydraulic  chamber 
3c  into  two  stages,  a  high  pressure  and  a  low 
pressure,  is  connected  to  a  discharge  side  of  the 
hydraulic  pump  18,  and  an  accumulator  23  is  con- 
nected  to  a  downstream  side  of  a  check  valve  21 
through  a  solenoid  valve  22. 

In  the  drawing,  reference  numeral  25  desig- 
nates  an  operating  oil  pump  for  supplying  an  op- 
erating  pressure  to  the  servo  valve  16;  26,  a  cool- 
ing  pump  for  cooling  an  operating  oil  in  the  tank 
10;  27,  a  limit  switch  mounted  in  the  vicinity  of  the 
plunge  3b  to  detect  a  stroke  Imit  of  the  outer  slide 
1  ;  and  28,  a  limit  switch  for  detecting  a  hydrozone. 

In  Fig.  2,  reference  numeral  30  designates  a 
balancer  for  urging  the  outer  slide  1  upwardly,  and 
31  designates  a  mold  mounted  on  the  outer  slide 
1. 

The  operation  of  the  specific  example  accord- 
ing  to  the  present  invention  will  be  described 
hereinbelow  with  reference  to  a  flow  charte  shown 
in  Fig.  3.  Load  patterns  Ri  to  Ri  with  respect  to  a 
stroke  s  of  the  inner  slide  are  set  as  set  values  in 
the  control  device  17.  A  stroke  of  the  inner  slide, 
air  pressure  in  the  air  pressure  chamber  6b  of  the 
overload  protector  6  and  the  balancer  30,  and  a 
balancer  raising  force  r  at  the  bottom  dead  center 
of  the  slide  are  inputted  from  an  encoder  provided 
on  a  rotary  cam  and  a  stroke  detector  33  such  as  a 
linear  scale  mounted  on  the  inner  slide. 

In  the  case  where  the  overload  protector  6  is 
used  to  perform  molding  similar  to  prior  art,  the 
solenoid  valve  8  is  set  to  a  position  8b  to  drain 
pressure  in  the  spring  chamber  5c  whereby  the 
logic  valve  5  is  opened  to  switch  the  preload  pres- 
sure  switching  valve  20  to  the  low  pressured  side. 

The  servo  valve  16  is  set  to  a  position  16a  to 
set  a  set  load  to  a  maximum  value,  and  the  sole- 
noid  valve  22  is  set  to  a  position  22b  to  disconnect 
the  accumulator  23  from  the  line  19. 

Molding  is  carried  out  under  this  state  to  maxi- 
mize  the  outer  load,  and  the  outer  slide  1  can  be 
driven. 

Next,  in  the  case  where  molding  is  carried  out 
with  the  outer  load  to  be  variable,  the  solenoid 

valve  8  is  set  to  a  position  8a,  the  logic  valve  6  is 
closed,  and  the  preload  pressure  switching  valve 
20  is  switched  to  the  high  pressure  side. 

The  solenoid  valve  22  is  set  to  a  position  22a, 
5  and  the  accumulator  23  is  connected  to  the  line  19. 

Pressure  of  the  air  regulator  13  for  supplying  air  to 
the  air  pressure  chamber  6b  of  the  overload  pro- 
tector  6  is  set  to  zero. 

When  molding  starts  from  the  aforesaid  state, 
io  the  outer  slide  1  first  moves  down  to  the  bottom 

dead  center,  and  a  peripheral  portion  of  the  blank 
is  held  by  a  blank  holder  (not  shown)  on  the  side  of 
the  lower  mold  resiliently  supported  on  a  die  cush- 
ion  not  shown. 

is  On  the  other  hand,  the  control  device  17  cal- 
culates  point  generation  loads  Fi  to  F+  at  respec- 
tively  points  from  slide  weights  Wi  to  W+  and  mold 
weights  Wi  to  W+  at  respective  points  2  by  the 
following  formula  in  accordance  with  the  flow  chart 

20  shown  in  Fig.  3. 

Fi  -4  =  Ri  -4  +  r/4  -  Wi  -4  -  wi 

The  point  generation  loads  at  respective  posi- 
25  tions  of  the  inner  slide  are  obtained  from  a  value  in 

which  a  slide  stroke  S'  is  corrected  by  the  following 
formula  from  a  stroke  S  of  the  inner  slide  and  the 
number  of  revolutions  N  of  a  main  motor. 

30  S'  =  S  -  kN  (K  is  a  proportional  constant.) 

The  point  loads  at  the  respective  positions  of 
the  inner  slide  obtained  as  described  above  are 
amplified  by  an  amplifier  and  sent  to  the  servo 

35  valve  16.  Hydraulic  pressure  in  the  hydraulic  cham- 
ber  3c  of  the  hydraulic  cylinder  3  is  controlled  by 
the  servo  valve  16,  and  hydraulic  pressure  in  the 
hydraulic  chamber  3c  is  detected  by  the  pressure 
sensor  15  and  fed  back  to  the  control  device  17. 

40  When  an  overload  occurs  in  the  outer  slide  1 
during  operation,  the  overload  relief  valve  9  is 
relived  so  that  the  logic  valve  5  is  opened. 

Thereby,  the  hydraulic  pressure  in  the  hydrau- 
lic  chamber  3c  is  drained  from  the  logic  valve  5  to 

45  thee  overload  protector  6  to  avoid  overload.  Since 
the  pressure  sensor  15  detects  that  the  hydraulic 
pressure  in  the  hydraulic  chamber  3c  abnormally 
lowers,  the  servo  valve  16  is  switched  from  the 
position  16a  to  16b,  and  the  hydraulic  pressure 

50  within  the  hydraulic  chamber  3c  is  drained  to  the 
tank  10. 

In  the  case  where  there  is  an  error  in  adjust- 
ment  of  die  height,  the  hydrozone  detecting  limit 
switch  28  detects  this  error  during  operation  to  give 

55  an  alarm.  The  stroke  limit  detecting  limit  switch  27 
also  gives  an  alarm  when  an  abnormal  condition 
occurs  in  the  hydraulic  system  or  when  the  adjust- 
ment  of  die  height  is  erroneous. 

3 
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Claims 

An  outer  load  control  device  for  a  double- 
acting  mechanical  press  provided  with  an  inner 
slide  and  an  outer  slide,  comprising  a  logic  5 
valve  connected  between  a  hydraulic  chamber 
of  a  hydraulic  cylinder  provided  at  each  point 
of  said  outer  slide  and  an  overload  protector 
and  having  a  relief  function  with  respect  to  the 
overload,  and  a  servo  valve  controlled  in  re-  10 
sponse  to  a  point  generation  load  calculated 
every  down  position  of  said  inner  slide, 
wherein  the  hydraulic  pressure  in  said  hydrau- 
lic  chamber  is  variably  controlled  by  said  servo 
valve.  75 

The  outer  load  control  device  according  to 
claim  1,  wherein  when  the  hydraulic  pressure 
of  said  hydraulic  chamber  is  variably  controlled 
by  said  servo  valve,  pressure  of  an  air  regula-  20 
tor  for  supplying  a  presssure-regulated  air  to 
an  air  pressure  chamber  of  the  overload  pro- 
tector  is  set  to  zero. 

The  outer  load  control  device  according  to  25 
claim  1,  wherein  the  hydraulic  pressure  sup- 
plied  to  the  hydraulic  chamber  of  each  of  said 
points  is  corrected  by  the  urging  force  of  a 
balancer,  a  weight  distribution  of  mold  and  a 
load  distribution  of  the  slide.  30 
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