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©  Press  working  apparatus. 

©  A  press  working  apparatus,  the  press  working 
apparatus  comprising  a  press  machine  (1)  pro- 
vided  with  a  pair  of  press  dies  (6,7)  ;  said  press 
machine  for  pressing  a  preheated  metal  slab  (8) 
being  transferred  in  a  feeding  direction  ;  said 
press  dies  being  disposed  so  as  to  be  mutually 
opposing  and  being  disposed  so  as  to  press 
said  metal  slab  in  a  direction  perpendicular  to 
the  thickness  of  said  metal  slab  ;  each  said 
press  die  being  provided  with  a  pressing  sur- 
face  (6a,7a)  facing  a  respective  surface  of  said 
metal  slab  ;  said  pressing  surface  of  each  said 
press  die  having  a  predetermined  length 
extending  in  said  feeding  direction  of  said  metal 
slab  ;  at  least  on  of  said  pressing  surface  having 
a  cross  section  perpendicular  to  said  feeding 
direction  of  said  metal  slab  ;  the  shape  of  said 
cross  section  gradually  changing  along  the 
feeding  direction  of  said  metal  slab  so  as  to 
have  a  predetermined  sectional  shape,  for  form- 
ing  said  metal  slab  into  a  required  sectional 
shape,  at  the  leading  end  of  the  pressing  sur- 
faces  in  the  feeding  direction.  According  to  the 
press  working  apparatus  of  the  present  inven- 
tion,  at  least  one  surface  of  the  metal  slab  is 
gradually  formed  into  a  predetermined  sec- 
tional  shape  as  the  metal  slab  is  passing 
through  the  press  machine. 
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BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  the  field  of  press 
working,  and  in  particular,  relates  to  a  press  working 
apparatus  which  can  form  a  metal  slab  into  a  ribbed 
board  or  a  mesh  grid  such  as  a  reinforcing  net. 

In  the  manufacturing  of  a  ribbed  steel  board  con- 
sisting  of  a  steel  board  and  reinforcing  ribs  provided 
perpendicular  thereto,  it  has  thus  far  been  conven- 
tional  to  provide  a  steel  board  and  ribs,  and  to  weld 
the  ribs  to  a  surface  of  the  steel  board. 

Furthermore,  when  manufacturing  a  mesh  grid 
such  as  a  reinforcing  net,  it  has  thus  far  been  conven- 
tional  to  arrange  a  plurality  of  steel  bars  (reinforcing 
bars)  in  a  net  structure,  and  then  to  tie  the  steel  bars 
with  tying  members  such  as  wires,  or  to  weld  each  in- 
tersection  of  the  assembled  steel  bars. 

However,  the  above  conventional  method  for 
manufacturing  ribbed  steel  boards  or  mesh  grids 
presents  problems  such  as  those  described  below. 
That  is,  in  order  to  manufacture  a  ribbed  steel  board 
by  the  above  method,  welding  is  required  to  form  the 
steel  board,  and  in  order  to  manufacture  a  reinforcing 
net  by  the  above  method,  it  is  necessary  to  tie  or  weld 
the  steel  bars,  which  is  troublesome,  after  arranging 
the  steel  bars  in  a  mesh  structure.  Additionally,  since 
the  welding  should  be  performed  at  many  points  for 
a  grid  or  over  a  long  joint  in  a  ribbed  board,  the  work 
efficiency  of  the  welding  is  lowered,  and  quality  con- 
trol  of  the  welding  is  difficult. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  was  developed  in  view  of 
the  above  situation;  it  is  an  object  thereof  to  provide 
a  press  working  apparatus  which  can  manufacture 
ribbed  steel  boards  or  mesh  grids  without  complicat- 
ed  procedures  such  as  welding  or  tying. 

In  order  to  accomplish  this  object,  the  present  in- 
vention  provides  a  press  working  apparatus,  the 
press  working  apparatus  comprising  a  press  machine 
provided  with  a  pair  of  press  dies, 

said  press  machine  for  pressing  a  preheated 
metal  slab  being  transferred  in  a  feeding  direction, 

said  press  dies  being  disposed  so  as  to  be  mu- 
tually  opposing  and  being  disposed  so  as  to  press 
said  metal  slab  in  a  direction  perpendicular  to  the 
thickness  of  said  metal  slab, 

each  said  press  die  being  provided  with  a 
pressing  surface  facing  a  respective  surface  of  said 
metal  slab, 

said  pressing  surface  of  each  said  press  die 
having  a  predetermined  length  extending  in  said 
feeding  direction  of  said  metal  slab, 

at  least  on  of  said  pressing  surface  having  a 
cross  section  perpendicular  to  said  feeding  direction 
of  said  metal  slab, 

the  shape  of  said  cross  section  gradually 

changing  along  the  feeding  direction  of  said  metal 
slab  so  as  to  have  a  predetermined  sectional  shape, 
for  forming  said  metal  slab  into  a  required  sectional 
shape,  at  the  leading  end  of  the  pressing  surfaces  in 

5  the  feeding  direction. 
In  the  press  working  apparatus  according  to  the 

present  invention,  at  least  one  surface  of  the  metal 
slab  is  gradually  formed  into  a  predetermined  section- 
al  shape  as  the  metal  slab  passes  through  the  press 

10  machine. 
In  the  case  of  forming  one  side  of  the  metal  slab 

so  as  to  produce  a  ribbed  board  by  the  press  machine, 
the  sectional  shape  of  only  one  of  the  pressing  sur- 
faces  may  be  altered.  That  is,  at  least  one  groove  ex- 

15  tending  toward  the  feeding  direction,  into  which  some 
portions  of  the  metal  material  consisting  of  the  metal 
slab  can  move,  is  formed  on  one  of  the  pressing  sur- 
face.  At  a  trailing  end  of  the  press  die  in  the  feeding 
direction,  each  of  the  grooves  is  broad  and  shallow  so 

20  that  the  pressed  metal  of  the  metal  slab  can  move 
easily  into  the  grooves.  As  the  grooves  extend  toward 
a  leading  end  of  the  press  die,  the  width  thereof  in- 
creases  and  the  depth  thereof  decreases.  The  width 
and  the  depth  of  each  of  the  grooves  ultimately  con- 

25  form  to  the  required  cross  sectional  shape,  at  the 
leading  end  of  the  pressing  surface,  so  as  to  form  the 
metal  slab  into  the  required  sectional  shape.  Based 
on  this  structure,  the  metal  material  moving  through 
the  groove  can  be  formed  into  a  predetermined  rib 

30  shape  as  the  metal  slab  passes  through  the  press 
machine. 

In  the  case  in  which  both  sides  of  the  metal  slab 
are  formed  by  the  press  machine,  the  sectional 
shapes  of  both  of  the  pressing  surfaces  may  be  al- 

35  tered.  That  is,  when  a  metal  slab  is  formed  into  a  mesh 
grid,  the  sectional  shapes  of  both  of  the  pressing  sur- 
faces  are  defined  so  that  holes  may  be  formed  in  the 
first  stage  of  the  press  process,  and  the  formed  holes 
can  then  be  gradually  enlarged  as  the  metal  slab  is 

40  transferred. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  partial  schematic  longitudinal  sectional 
45  view  of  the  press  machine  which  is  adopted  in  the 

press  working  apparatus  of  the  first  embodiment  of 
the  present  invention. 

Fig.  2  is  a  side  view  of  a  pair  of  the  dies  of  the 
press  machine,  showing  a  metal  slab  undergoing 

so  press  working  processing  as  in  the  press  working  ap- 
paratus  of  the  first  embodiment  of  the  present  inven- 
tion. 

Fig.  3  is  a  partial  sectional  view  taken  along  the 
line  A-Ain  Fig.  2,  showing  one  of  the  dies  of  the  press 

55  machine  which  is  adopted  in  the  press  working  appa- 
ratus  of  the  first  embodiment  of  the  present  invention. 

Fig.  4  is  a  partial  sectional  view  taken  along  the 
line  B-B  in  Fig.  2  showing  one  of  the  dies  of  the  press 
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machine. 
Fig.  5  is  a  partial  sectional  view  taken  along  the 

line  C-C  in  Fig.  2  showing  one  of  the  dies  of  the  press 
machine. 

Fig.  6  is  a  schematic  side  view  of  the  press  work- 
ing  apparatus  of  the  first  embodiment  of  the  present 
invention. 

Fig.  7  is  a  partial  isometric  view  of  a  ribbed  board 
manufactured  by  the  press  working  apparatus  of  the 
first  embodiment  of  the  present  invention. 

Fig.  8  is  a  partial  isometric  view  of  another  ribbed 
board  manufactured  by  use  of  the  press  working  ap- 
paratus  of  the  first  embodiment  of  the  present  inven- 
tion. 

Fig.  9  is  a  side  view  of  a  pair  of  the  dies  of  the 
press  machine,  showing  a  metal  slab  undergoing 
press  working  processing  adopted  to  make  the  ribbed 
board  shown  in  Fig.  8. 

Fig.  10  is  a  partial  isometric  view  of  another  rib- 
bed  board  manufactured  by  use  of  the  press  working 
apparatus  of  the  first  embodiment  of  the  present  in- 
vention. 

Fig.  11  is  a  partial  isometric  view  of  another  rib- 
bed  board  manufactured  by  use  of  the  press  working 
apparatus  of  the  first  embodiment  of  the  present  in- 
vention. 

Fig.  12  is  a  partial  schematic  side  view  of  the 
press  working  apparatus  with  a  three  roller  bender. 

Fig.  13  is  a  partial  isometric  view  of  another  rib- 
bed  board  manufactured  by  use  of  the  press  working 
apparatus  of  the  first  embodiment  of  the  present  in- 
vention. 

Fig.  14  is  a  front  view  of  a  member  manufactured 
by  use  of  a  ribbed  board  made  by  the  press  working 
apparatus  of  the  first  embodiment  of  the  present  in- 
vention. 

Fig.  15  is  a  front  view  of  another  member  manu- 
factured  by  use  of  a  ribbed  board  made  by  the  press 
working  apparatus  of  the  first  embodiment  of  the 
present  invention. 

Fig.  16  is  a  sectional  side  view  of  a  pair  of  the  dies 
of  the  press  machine,  showing  a  metal  slab  in  press 
working  processing  adopted  in  the  second  embodi- 
ment  of  the  present  invention. 

Fig.  17  is  a  schematic  side  view  of  the  press 
working  apparatus  of  the  second  embodiment  of  the 
present  invention. 

Fig.  18  is  a  plane  view  of  a  mesh  grid  manufac- 
tured  by  the  press  working  apparatus  of  the  second 
embodiment  of  the  present  invention,  showing  the 
state  of  the  mesh  grid  after  passing  through  the  press 
machine. 

Fig.  19  is  a  sectional  side  view  of  the  mesh  grid 
shown  in  Fig.  18. 

Fig.  20  is  a  plane  view  of  a  mesh  grid  manufac- 
tured  by  the  press  working  apparatus  of  the  second 
embodiment  of  the  present  invention,  showing  the 
state  of  the  mesh  grid  after  passing  through  the  inter- 

mediate  milling  machine. 
Fig.  21  is  a  sectional  side  view  of  the  mesh  grid 

shown  in  Fig.  20. 
5  Fig.  22  is  a  plane  view  of  a  mesh  grid  manufac- 

tured  by  the  press  working  apparatus  of  the  second 
embodiment  of  the  present  invention,  showing  the 
state  of  the  mesh  grid  after  passing  through  the  fin- 
ishing  press  machine. 

10  Fig.  23  is  a  sectional  side  view  of  the  mesh  grid 
shown  in  Fig.  22. 

Fig.  24  is  a  partial  isometric  view  of  the  mesh  grid 
shown  in  Fig.  22  and  Fig.  23. 

Fig.  25  is  a  sectional  side  view  of  another  type  of 
15  a  pair  of  the  dies  of  the  press  machine,  showing  the 

metal  slab  in  press  working  processing  adopted  in  the 
second  embodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED 
20  EMBODIMENTS 

With  reference  to  Figs.  1-15,  a  press  working  ap- 
paratus  according  tothe  first  embodiment  ofthe  pres- 
ent  invention  will  be  explained  below. 

25  First,  the  press  machine,  which  is  adopted  in  the 
press  working  apparatus  of  the  first  embodiment  of 
the  present  invention  and  which  composes  a  main 
part  of  the  press  working  apparatus,  will  be  ex- 
plained. 

30  As  shown  in  Fig.  1  ,  a  press  machine  1  ofthe  first 
embodiment  ofthe  present  invention  is  provided  with 
a  pair  of  connecting  rods  3.  Each  of  the  connecting 
rods  3  is  driven  respectively  by  means  of  an  eccentric 
shaft  2  which  is  rotated  about  the  center  of  rotation  O. 

35  Each  end  of  the  connecting  rods  3  is  provided  with  a 
slider  4.  At  the  side  opposite  to  the  side  of  each  slider 
4,  where  each  ofthe  connecting  rods  3  is  provided,  a 
screw  nut  5  is  provided.  An  upper  press  die  6  and  a 
lower  press  die  7,  which  are  paired  with  each  other, 

40  are  engaged  with  the  screw  nuts  5,  respectively. 
Each  ofthe  press  dies  6  and  7  has  pressing  surfaces 
6a  and  7a  respectively,  and  is  positioned  in  such  a 
way  that  the  pressing  surfaces  6a  and  7a  are  facing 
each  other  at  a  distance.  Based  on  this  structure,  a 

45  preheated  metal  slab  8,  transferred  passing  through 
the  press  machine  1,  would  be  pressed  by  means  of 
the  press  dies  6  and  7  when  the  eccentric  shafts  2  are 
driven.  In  the  front  part  of  the  press  machine  1,  a  pair 
of  pinch  rollers  9  are  arranged  so  as  to  guide  the 

so  transfer  of  the  metal  slab  8. 
The  upper  die  6  is  divided  in  three  parts  along  the 

slab  feeding  direction:  a  front  die  portion  11,  a  middle 
die  portion  12,  and  a  rear  die  portion  13.  On  the 
pressing  surface  6a  of  the  first  die  portion  11,  as 

55  shown  in  Fig.  3,  a  plurality  (four,  in  this  embodiment) 
of  first  ridges  15a  extending  in  the  feeding  direction, 
each  of  the  cross  sectional  shapes  of  which  being 
nearly  trapezoidal,  are  formed  parallel  to  each  other. 
The  protruding  height  of  each  ofthe  first  ridges  15a 
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is  small,  and  the  width  of  each  ofthe  first  ridges  15a 
is  narrower  than  that  of  each  first  groove  15b  formed 
adjacently  between  two  ofthe  first  ridges  15a.  On  the 
pressing  surface  6a  of  the  middle  die  portion  12,  as 
shown  in  Fig.  4,  a  plurality  of  second  ridges  16a  ex- 
tending  in  the  feeding  direction  are  formed  parallel  to 
one  another.  The  cross-sectional  shapes  of  each  of 
the  second  ridges  16a  are  also  nearly  trapezoidal,  but 
both  the  width  and  the  protruding  height  are  greater 
than  those  of  the  first  ridge  15a.  Accordingly,  the 
width  and  the  depth  of  each  second  groove  16b, 
which  is  formed  adjacently  between  two  of  the  sec- 
ond  ridges  16a,  are  narrower  and  deeper  than  those 
of  the  first  groove  15b.  The  numbers  and  the  posi- 
tions  ofthe  second  ridges  16a  are  the  same  as  those 
ofthe  first  ridges  15a.  On  the  pressing  surface  6a  of 
the  rear  die  portion  13,  as  shown  in  Fig.  5,  a  plurality 
of  third  ridges  17a  extending  in  the  feeding  direction 
are  formed  parallel  to  one  another.  The  cross- 
sectional  shape  of  each  ofthe  third  ridges  17a  is  also 
nearly  trapezoidal,  but  both  the  width  and  the  pro- 
truding  height  are  greater  than  those  of  the  second 
ridge  16a.  Accordingly,  the  width  and  the  depth  of 
each  of  the  third  grooves  17b  which  is  formed  be- 
tween  two  ofthe  third  ridges  17a,  are  further  narrow- 
er  and  deeper  than  those  ofthe  second  groove  16b. 
The  numbers  and  the  positions  of  the  third  ridges  17a 
are  the  same  as  those  ofthe  second  ridges  16a.  The 
cross-sectional  shape  of  each  of  the  third  grooves 
1  7b  is  nearly  the  same  as  that  of  a  rib  1  9  of  a  ribbed 
board  18,  which  will  both  be  described  hereinafter.  As 
mentioned  above,  the  cross-sectional  shape  of  the 
upper  die  6  is  changed  from  the  trailing  end  to  the 
leading  end  ofthe  upper  die  6  so  as  to  approximately 
meet  the  cross-sectional  shape  of  the  final  article  to 
be  obtained. 

The  pressing  surface  6a  ofthe  upper  die  6  is  in- 
clined  downwardly  in  the  side  view  shown  in  Fig.  2, 
from  the  trailing  end  of  the  upper  die  6  (that  is,  the 
front  edge  ofthe  front  die  portion  11)  toward  the  rear 
end  ofthe  middle  die  portion  12.  The  pressing  surface 
7a  of  the  lower  die  7  is  planar,  but  chamfers  14  are 
formed  at  both  a  trailing  end  and  a  leading  end  ofthe 
pressing  surface  7a. 

Furthermore,  in  this  embodiment,  as  shown  in 
Fig.  6,  the  press  working  apparatus  is  provided  with 
a  soaking  pit  20  for  maintaining  the  metal  slab  8  in  a 
predetermined  heated  state,  an  edge  planer  21  for 
finishing  side  edges  of  the  metal  slab  8  so  that  the 
metal  slab  8  has  a  predetermined  width,  and  a  rough 
finishing  mill  22  for  forming  the  metal  slab  8  so  as  to 
have  a  predetermined  thickness.  The  pit  20,  the  edge 
planer  21,  and  the  rough  finishing  mill  22,  are  ar- 
ranged  along  a  slab  transfer  line,  before  the  press  ma- 
chine  1  and  in  the  order  as  described  above.  The  ar- 
rangement  order  ofthe  edge  planer  21  and  the  rough 
finishing  mill  22  may  be  reversed.  The  press  working 
apparatus  is  also  provided  with  a  finishing  mill  23  for 

finishing  the  thickness  and  the  width  ofthe  formed 
article  by  the  press  machine  1  and  for  further  forming 
the  shape  of  the  formed  article,  and  with  a  shearing 

5  machine  24  for  cutting  the  formed  article  so  as  to 
have  a  predetermined  length.  The  finishing  mill  23 
and  the  shearing  machine  24  are  arranged  along  the 
slab  transfer  line,  after  the  press  machine  1,  and  in 
the  order  as  described  above. 

10  According  to  the  press  working  apparatus  of  the 
first  embodiment,  the  metal  slab  8  is  maintained  in  a 
predetermined  heated  state  by  means  ofthe  soaking 
pit  20.  In  the  next  step,  the  metal  slab  8  is  finished  to 
a  predetermined  thickness  and  width  by  means  ofthe 

15  edge  planer  21  and  the  rough  finishing  mill  22.  The 
metal  slab  8  is  then  formed  into  the  ribbed  board  by 
the  press  machine  1  .  The  formed  article  is  finished  to 
the  predetermined  thickness  and  width  by  the  finish- 
ing  mill  23,  and  the  flatness  of  the  formed  article  is 

20  also  improved.  The  formed  article  finished  by  the  fin- 
ishing  mill  23  is  then  cut  by  the  shearing  machine  24 
into  predetermined  lengths. 

The  metal  slab  8  is  press  formed  by  means  ofthe 
pair  of  press  dies  6  and  7  of  the  press  machine  1. 

25  When  this  is  done,  the  metal  slab  8  is  stepwise 
formed  into  approximately  its  final  shape  by  means  of 
the  first  grooves  15b,  the  second  grooves  16b,  and 
the  third  grooves  17b  having  cross-sectional  shapes 
approximating  the  shapes  of  the  final  article  to  be 

30  produced.  That  is,  at  the  first  grooves  1  5b,  as  shown 
in  Fig.  2,  the  portion  of  an  upper  face  8a  ofthe  metal 
slab  8,  corresponding  to  the  first  ridges  15a  of  the 
first  die  portion  11,  is  pressed  from  the  level  shown 
by  the  double-dotted  line  L  to  the  position  shown  by 

35  the  solid  line  U,  by  the  first  ridges  15a.  In  contrast,  the 
portion  of  the  upper  face  part  8a,  corresponding  to 
the  first  grooves  15b  of  the  first  die  portion  11,  is 
moved  into  the  first  grooves  15b  from  the  level  L  to 
the  position  shown  by  the  broken  line  X,  so  that  the 

40  portion  slightly  protrudes.  In  the  next  step,  when  the 
portion  ofthe  metal  slab  8  corresponding  to  the  first 
die  portion  11  moves  to  the  position  which  corre- 
sponds  to  the  middle  die  portion  12,  the  pressed  por- 
tion  shown  by  the  double-dotted  line  U',  pressed  by 

45  the  first  ridges  15a  ofthe  first  die  portion  11,  is  further 
pressed  to  the  position  shown  by  the  solid  line  V. 
Thus,  the  protruding  portion,  shown  by  the  double- 
dotted  line  X',  which  protrudes  in  the  first  grooves 
1  5b,  is  further  moved  into  the  second  grooves  1  6b  as 

so  shown  by  the  broken  line  Y.  Then,  when  the  portion 
ofthe  metal  slab  8  corresponding  to  the  second  die 
portion  12  moves  to  the  position  which  corresponds 
to  the  rear  die  portion  13,  the  pressed  portion  shown 
by  the  double-dotted  line  V"  pressed  by  the  second 

55  ridges  16a  of  the  second  die  portion  12  is  further 
pressed  to  the  position  shown  by  the  solid  line  W. 
Thus,  the  protruding  portion,  shown  by  the  double- 
dotted  line  Y',  which  protrudes  in  the  second  grooves 
16b,  further  protrudes  into  the  third  grooves  17b,  as 

4 
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shown  by  the  broken  line  Z.  At  this  position,  the  metal 
slab  8  is  formed  approximately  into  the  required 
shape  since  the  sectional-shape  of  the  third  groove 
17b  is  approximately  the  same  as  the  final  shape  of 
the  rib  19  of  the  final  article  to  be  produced,  that  is, 
the  ribbed  board  18. 

As  explained  above,  the  final  article  18  manufac- 
tured  by  the  press  working  apparatus  has  such  a 
shape  that  the  ribs  19  are  formed  parallel  to  one  an- 
other  extending  longitudinally  on  board  portion  25  of 
a  predetermined  thickness.  Because  of  this,  it  is  pos- 
sible  to  obtain  the  ribbed  board  18  without  welding, 
and  therefore,  the  labor  efficiency  of  making  the  ar- 
ticle  18  is  improved.  Additionally,  since  it  is  possible 
to  avoid  welding  defects  and  to  obtain  a  forging  (ham- 
mering)  effect,  it  is  also  possible  to  improve  the  qual- 
ity  ofthe  article. 

Additionally,  according  to  the  press  working  ap- 
paratus,  it  is  possible,  by  a  suitable  number  of  divi- 
sions  of  the  upper  die  6  and  a  suitable  formation  of 
the  shapes  ofthe  grooves,  to  form  the  ribs  19  in  a  di- 
rection  transverse  to  the  longitudinal  direction  ofthe 
board  portion  25,  as  shown  in  Fig.  8. 

Fig.  9  shows  a  pair  of  press  dies  41  and  42  ofthe 
press  machine,  having  compositions  differing  from 
the  press  dies  6  and  7  above,  for  forming  the  ribbed 
board  18  shown  in  Fig.  8.  In  this  case,  a  pressing  sur- 
face  41a  of  the  upper  die  41  is  divided  by  four  slots 
48-51  extending  in  the  direction  transverse  to  the 
feeding  direction,  into  five  pressing  surfaces  along 
the  feeding  direction:  a  first  pressing  surface  43,  a 
second  pressing  surface  44,  a  third  pressing  surface 
45,  a  fourth  pressing  surface  46,  and  a  fifth  pressing 
surface  47.  The  second  pressing  surface  44  pro- 
trudes  downwardly  below  the  first  pressing  surface 
43;  the  third  pressing  surface  45  further  protrudes 
downwardly  below  the  second  pressing  surface  44; 
and  the  fourth  pressing  surface  46  further  protrudes 
downwardly  below  the  third  pressing  surface  45.  The 
level  of  the  fourth  pressing  surface  46  and  the  fifth 
pressing  surface  47  are  the  same.  The  first  slot  48, 
which  is  shallow  and  wide,  is  formed  between  the  first 
pressing  surface  43  and  the  second  pressing  surface 
44;  the  second  slot  49,  which  is  narrower  and  deeper 
than  the  first  slot  48,  is  formed  between  the  second 
pressing  surface  44  and  the  third  pressing  surface 
45;  the  third  slot  50,  which  is  narrower  and  deeper 
than  the  second  slot  49,  is  formed  between  the  third 
pressing  surface  45  and  the  fourth  pressing  surface 
46;  and  the  fourth  slot  51,  which  is  narrower  and 
deeper  than  the  fourth  slot  50,  is  formed  between  the 
fourth  pressing  surface  46  and  the  fifth  pressing  sur- 
face  47.  The  pitches  between  these  slots  48-51  are 
equal. 

According  to  the  press  working  apparatus  which 
includes  a  press  machine  having  the  pair  of  dies  41 
and  42,  a  ribbed  board  18  as  shown  in  Fig.  8  can  be 
obtained  by  pressing  the  metal  slab  8  with  the  dies  41 

and  42  while  the  metal  slab  8  is  advanced  one  slot 
along  the  slots  48-51,  due  to  a  function  similar  to  that 
explained  above  with  respect  to  Fig.  2. 

5  Furthermore,  in  a  manner  similar  to  the  above,  it 
is  possible,  by  a  suitable  selection  ofthe  numbers  of 
divisions  ofthe  upper  die  and  a  suitable  selection  of 
the  forms  ofthe  ridges  and  grooves,  to  form  a  lattice 
structure  rib  19  as  shown  in  Fig.  10  or  another  type 

10  of  rib  (e.g.,  honey-comb  construction)  on  the  board 
portion  25.  It  is  also  possible,  by  forming  ridges  and 
grooves  on  the  pressing  surface  7a  ofthe  lower  press 
die  7  as  well  as  on  the  upper  press  die  6,  to  form  the 
lattice  structured  ribs  19  on  both  sides  of  the  board 

15  portion  25,  as  shown  in  Fig.  11.  Additionally,  it  is  pos- 
sible  to  bend  the  formed  article  into  a  predetermined 
shape  as  shown  in  Fig.  13  by  a  three  roller  bender  26 
(see  Fig.  12),  after  the  formed  article  is  cut  by  the 
shearing  machine  24.  Moreover,  it  is  possible  to  ob- 

20  tain  a  box-shaped  member  such  as  that  shown  in  Fig. 
14,  by  welding  the  ribs  19  of  two  ofthe  mutually  op- 
posing  ribbed  boards  18  to  steel  sheets  19a  placed 
between  the  opposed  ribs  19.  It  is  also  possible  to  ob- 
tain  another  type  of  box-shaped  member,  such  as 

25  that  shown  in  Fig.  15,  by  welding  a  steel  sheet  19a  to 
the  ends  ofthe  ribs  19  ofthe  ribbed  board  18. 

Furthermore,  in  the  press  working  apparatus  of 
the  first  embodiment,  it  is  possible  to  provide  a  coiling 
box  for  coiling  the  formed  article,  or  a  flattening  ma- 

30  chine  for  reforming  the  formed  article  formed  by  the 
press  machine,  instead  of,  or  together  with,  the  fin- 
ishing  mill  23. 

Next,  with  reference  to  Figs.  16-25,  the  press 
working  apparatus  ofthe  second  embodiment  ofthe 

35  present  invention  will  be  explained. 
The  press  working  apparatus  ofthe  second  em- 

bodiment  differs  from  the  press  machine  of  the  first 
embodiment  above  in  that  the  composition  of  the 
press  dies  are  altered;  therefore,  only  the  modifica- 

40  tions  thereof  will  be  explained  below. 
As  shown  in  Fig.  16,  an  upper  press  die  27  and 

an  lower  press  die  28  are  paired,  and  both  of  the 
press  dies  are  divided  in  a  plurality  (four,  in  this  em- 
bodiment)  of  die  portions  29-32  along  the  feeding  di- 

45  rection.  Each  of  the  first  die  portions  29  is  positioned 
at  a  trailing  side  of  each  ofthe  dies  27  and  28.  At  each 
of  the  first  die  portions  29  of  both  dies  27  and  28,  a 
plurality  of  first  protrusions  33,  formed  approximately 
in  a  trapezoidal  shape  in  cross  section,  are  arranged 

so  in  the  direction  transverse  to  the  feeding  direction  at 
predetermined  pitches.  At  each  ofthe  second  die  por- 
tions  30  positioned  at  the  back  of  each  of  the  first  die 
portions  29  in  the  feeding  direction,  the  same  number 
of  second  protrusions  34,  formed  approximately  in  a 

55  trapezoidal  shape  in  cross  section,  but  having  a  sec- 
tional  area  which  is  larger  than  that  ofthe  first  protru- 
sions  33,  is  arranged  in  the  direction  transverse  to  the 
feeding  direction  at  the  same  pitch  as  the  first  protru- 
sions  33.  At  each  of  the  third  die  portions  31  posi- 
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tioned  at  the  back  of  each  ofthe  second  die  portions 
30  in  the  feeding  direction,  the  same  number  of  third 
protrusions  35,  formed  approximately  in  a  trapezoidal 
shape  in  cross  section,  but  having  a  sectional  area  5 
which  is  largerthan  that  of  the  second  protrusions  34, 
is  arranged  in  the  direction  transverse  to  the  feeding 
direction  at  the  same  pitches  as  the  first  protrusions 
33.  Furthermore,  at  each  of  the  fourth  die  portions  32 
positioned  at  the  exit  side  in  the  feeding  direction,  the  10 
same  number  of  fourth  protrusions  36,  formed  ap- 
proximately  in  a  trapezoidal  shape  in  cross  section, 
but  having  a  sectional  area  which  is  larger  than  that 
ofthe  third  protrusions  35,  is  arranged  in  the  trans- 
verse  direction  to  the  feeding  direction  at  the  same  15 
pitches  as  the  first  protrusions  33.  All  the  protrusions 
33-36  of  both  ofthe  dies  27  and  28  are  approximately 
opposing  each  other,  and  pitches  between  these  ar- 
rangements  ofthe  protrusions  33-36  are  the  same. 

The  diameters  (or  the  sizes  of  sides)  of  the  end  20 
surfaces  ofthe  protrusions  35  are  defined  such  that 
the  diameters  are  less  than  those  ofthe  holes  to  be 
opened  by  the  second  protrusions  34.  The  diameters 
(or  the  sizes  of  sides)  of  the  end  surfaces  of  the 
fourth  protrusions  36  are  defined  such  that  the  diam-  25 
eters  are  less  than  those  of  the  holes  to  be  opened 
by  the  third  protrusions  35.  Additionally,  recesses 
34a  are  formed  at  the  end  surfaces  ofthe  second  pro- 
trusions  34  of  the  upper  die  27  as  shown  in  Fig.  16, 
and  tips  34b  which  can  enter  into  the  recesses  34a  30 
are  formed  at  the  end  surface  ofthe  second  protru- 
sions  34  of  the  lower  die  28. 

Furthermore,  in  this  embodiment,  as  shown  in 
Fig.  1  7,  the  press  working  apparatus  is  provided  with 
a  soaking  pit  20  for  maintaining  the  metal  slab  8  in  a  35 
predetermined  heated  state,  an  edge  planer  21  for 
finishing  side  edges  of  the  metal  slab  8  so  that  the 
metal  slab  8  is  of  a  predetermined  width,  and  a  rough 
finishing  mill  22  for  roughly  finishing  the  metal  slab  8 
so  as  to  have  a  predetermined  thickness.  These  ma-  40 
chines,  that  is,  the  soaking  pit  20,  the  edge  planer21, 
and  the  rough  finishing  mill  22,  are  arranged  before 
the  press  machine  1  in  the  slab  transfer  line,  in  the  or- 
der  described  above.  The  order  of  the  arrangement  of 
edge  planer  21  and  the  rough  finishing  mill  22  may  be  45 
reversed.  The  press  working  apparatus  relating  to  the 
second  embodiment  is  also  provided  with  an  inter- 
mediate  milling  machine  38  for  extending  the  formed 
article  formed  by  the  press  machine  1,  a  finishing 
press  machine  39  for  finishing  the  shape  of  the  50 
formed  article  extended  by  the  intermediate  milling 
machine  38,  and  a  coiler  40  for  coiling  the  formed  ar- 
ticle  finished  by  the  finishing  press  machine  39  or  a 
shearing  machine  24  for  cutting  the  formed  article  to 
predetermined  lengths.  These  machines,  that  is,  the  55 
intermediate  milling  machine  38,  the  finishing  press 
machine  39,  and  the  coiler  40  or  the  shearing  ma- 
chine  24,  are  arranged  after  the  press  machine  1  in 
the  slab  transfer  line,  in  the  order  described  above. 

In  accordance  with  a  press  working  apparatus 
composed  as  above,  the  metal  slab  8  is  maintained 
in  a  predetermined  heated  state  by  means  of  the 
soaking  pit  20.  In  the  next  stage,  the  metal  slab  8  is 
finished  to  a  predetermined  thickness  and  width  by 
means  ofthe  edge  planer  21  and  the  rough  finishing 
mill  22.  Then,  the  metal  slab  8  is  formed  into  a  mesh 
grid  by  the  press  machine  1  ,  as  shown  in  Figs.  1  8  and 
19.  Following  this,  the  formed  article  is  extended  by 
the  intermediate  milling  machine  38  as  shown  in  Figs. 
20  and  21;  the  formed  article  is  then  finished  into  a 
form,  such  as  that  shown  in  Figs.  22  and  23,  by  the 
finishing  press  machine  39.  Afterthis,  the  finished  ar- 
ticle  is  coiled  by  the  coiler  40,  or  cut  by  the  shearing 
machine  24  to  predetermined  lengths. 

When  this  operation  is  performed,  first,  the  metal 
slab  8  is  punched  by  the  first  protrusions  33  of  the 
first  die  portion  29  of  the  pair  of  press  dies  27  and  28. 
Then,  the  punched  holes  ofthe  metal  slab  8  are  ex- 
tended  stepwise  by  the  second  protrusions  34,  the 
third  protrusions  35,  and  the  fourth  protrusions  36,  in 
that  order,  as  the  metal  slab  8  is  transferred  at  each 
pitch  of  the  protrusions.  Thus,  the  metal  slab  8  is 
gradually  formed  into  a  shape  similar  to  that  ofthe  fin- 
ished  article  to  be  produced,  such  that  the  metal  slab 
8  has  a  predetermined  thickness  and  has  holes  37a 
of  predetermined  size.  When  this  is  done,  if  the  metal 
slab  8  is  not  punched  sufficiently  by  the  first  protru- 
sions  33  which  should  first  punch  the  metal  slab  8,  the 
holes  may  be  formed  on  the  metal  slab  8  by  the  sec- 
ond  protrusions  34  since  the  second  protrusions  34 
have  the  recesses  34a  and  the  tips  34b.  The  form  of 
the  formed  article  in  cross  section  may  be  a  circle,  an 
oval,  a  rectangle,  or  the  like. 

The  press  formed  article  37  formed  by  the  press 
machine  1  is  ultimately  formed  into  a  net  structure  as 
shown  in  Fig.  24.  Therefore,  according  to  the  press 
working  apparatus  ofthe  second  embodiment  ofthe 
present  invention,  a  mesh  grid  such  as  a  reinforcing 
net  can  be  manufactured  without  complicating  work 
such  as  welding  or  the  tying  of  numerous  steel  bars. 
Additionally,  it  is  possible  to  omit  the  intermediate  mil- 
ling  machine  38  if  the  size  of  the  holes  37a  to  be 
formed  is  small. 

Fig.  25  shows  another  composition  ofthe  press 
machine  which  is  adopted  in  the  press  working  appa- 
ratus  ofthe  second  embodiment  above.  The  compo- 
sition  of  the  press  machine  is  similar  to  that  of  the 
press  machine  shown  in  Fig.  16;  therefore,  explana- 
tion  of  corresponding  members  bearing  the  same  nu- 
merals  as  those  shown  in  Fig.  16  will  be  omitted. 

First  die  portions  29  ofthe  upper  press  die  27  and 
lower  press  die  28  of  this  press  machine  are,  on  the 
whole,  adjacent  to  each  other  compared  to  other  die 
portions  30-32.  At  the  first  die  portion  29  ofthe  upper 
press  die  27,  first  protrusions  33  are  formed  in  a  man- 
ner  similar  to  those  in  the  press  machine  shown  in 
Fig.  16.  In  contrast,  at  the  first  die  portion  29  of  the 
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lower  press  die  28,  holes  29a,  into  which  the  first  pro- 
trusions  33  can  be  inserted,  are  formed  at  the  posi- 
tion  corresponding  to  the  first  protrusions  33  of  the 
upper  press  die  27.  These  holes  29a  pass  through  the 
lower  press  die  28  from  an  upper  surface  to  a  lower 
surface  thereof  and  allow  the  punched  metal  to  es- 
cape.  Other  features  of  the  press  machine  are  the 
same  as  those  shown  in  Fig.  19. 

In  accordance  with  the  press  machine  above,  the 
metal  slab  8  is  punched  through  by  the  first  protru- 
sions  33  of  the  upper  press  die  27;  thus,  through 
holes  are  formed  in  the  metal  slab  8  at  the  first  die 
portions  29  ofthe  press  dies  27  and  28.  In  this  case, 
the  punched  out  metal  ofthe  metal  slab  8,  punched 
by  the  first  protrusions  33,  are  removed  from  the  low- 
er  press  die  28  through  the  holes  29a.  This  press  ma- 
chine  above  is  particularly  optimal  when  the  press 
machine  is  used  for  a  metal  slab  8  having  a  small 
thickness. 

In  the  case  in  which  the  apparatuses  relating  to 
the  first  embodiment  and  the  second  embodiment  of 
the  present  invention  are  combined,  it  is  possible  to 
manufacture  a  required  article  using  only  a  single 
manufacturing  line  merely  by  the  changing  the  pair  of 
press  dies  6  and  7,  41  and  42,  and  27  and  28.  Fur- 
thermore,  this  invention  may  be  applied  to  a  metal 
slab  made  of  non-ferrous  metal.  Moreover,  a  contin- 
uous  casting  furnace  may  be  used  instead  of  the 
soaking  pit  20.  It  is  also  possible  to  adopt  either  a 
start-stop  control  system  or  a  continuous  control  sys- 
tem. 

The  present  application  claims  priority  on  Japa- 
nese  Patent  Application  No.  4-103257  filed  on  April 
22,  1992,  the  disclosure  of  which  is  incorporated  by 
reference  herein. 

Claims 

1.  A  press  working  apparatus  comprising  a  press 
machine  provided  with  a  pair  of  press  dies,  said 
press  machine  for  pressing  a  preheated  metal 
slab  being  transferred  in  a  feeding  direction,  said 
press  dies  being  disposed  so  as  to  be  mutually 
opposing  and  being  disposed  so  as  to  press  said 
metal  slab  in  a  direction  perpendicular  to  the 
thickness  of  said  metal  slab,  each  said  press  die 
being  provided  with  a  pressing  surface  facing  a 
respective  surface  of  said  metal  slab,  said  press- 
ing  surface  of  each  said  press  die  having  a  pre- 
determined  length  extending  in  said  feeding  di- 
rection  of  said  metal  slab,  at  least  on  of  said 
pressing  surface  having  a  cross  section  perpen- 
dicular  to  said  feeding  direction  of  said  metal  slab, 
characterized  in  that 

the  shape  of  said  cross  section  gradually 
changes  along  the  feeding  direction  of  said  metal 
slab  so  as  to  have  a  predetermined  sectional 

shape  for  forming  said  metal  slab  into  a  required 
sectional  shape  atthe  leading  end  ofthe  pressing 
surfaces  in  the  feeding  direction. 

5 
2.  A  press  working  apparatus  according  to  claim  1  , 

wherein  said  shape  in  cross  section  of  at  least 
one  of  said  pressing  surfaces  changes  stepwise 
in  said  feeding  direction. 

10 
3.  A  press  working  apparatus  according  to  claim  1  , 

wherein  said  shape  in  cross  section  of  both 
pressing  surfaces  gradually  change  in  said  feed- 
ing  direction. 

15 
4.  A  press  working  apparatus  according  to  claim  1  , 

wherein  at  least  one  groove,  extending  in  the 
feeding  direction,  is  formed  on  at  least  one  of  said 
pressing  surfaces  ofthe  press  dies,  grooves  of  a 

20  plurality  of  said  at  least  one  groove  are  arranged 
parallel  to  one  another,  and,  the  depth  of  thereof 
gradually  increases  and  the  width  thereof  gradu- 
ally  decreases  in  the  feeding  direction. 

25  5.  A  press  working  apparatus  according  to  claim  2, 
wherein  at  least  one  of  said  pressing  surfaces  is 
designed  such  that  the  distance  between  said 
pressing  surfaces  decreases  in  the  feeding  direc- 
tion,  a  plurality  of  slots  extending  transversely  to 

30  the  feeding  direction  are  formed  parallel  to  each 
other  on  said  at  least  one  of  pressing  surfaces, 
and  said  slots  are  defined  such  that  the  widths 
thereof  decrease  and  the  depths  thereof  in- 
crease  in  the  feeding  direction. 

35 
6.  A  press  working  apparatus  according  to  claim  3, 

wherein  the  shapes  in  cross  section  of  both  said 
pressing  surfaces  change  stepwise  in  the  feed- 
ing  direction. 

40 
7.  A  press  working  apparatus  according  to  claim  6, 

wherein  protrusions  for  punching  said  metal  slab 
are  formed  on  both  of  said  pressing  surfaces, 
said  protrusions  are  arranged  in  both  the  feeding 

45  direction  and  the  direction  transverse  to  the  feed- 
ing  direction  in  ranks  and  files  of  predetermined 
pitches,  and  the  diameters  of  said  protrusions  in- 
crease  in  said  ranks  in  the  feeding  direction. 

so  8.  A  press  working  apparatus  according  to  claim  6, 
wherein  protrusions  are  provided  on  said  press- 
ing  surfaces, 

said  protrusions  for  punching  said  metal 
slab, 

55  said  protrusions  on  a  first  of  said  pressing 
surfaces  arranged  in  files  in  the  feeding  direction 
and  arranged  in  ranks  in  the  direction  transverse 
to  the  feeding  direction, 

said  files  and  ranks  of  protrusions  on  said 
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first  of  said  pressing  surfaces  disposed  at  prede- 
termined  pitches, 

said  protrusion  on  a  second  of  said  press- 
ing  surfaces  generally  being  in  positions  corre-  5 
sponding  to  the  arrangement  of  protrusions  on 
said  first  of  said  pressing  surfaces, 

said  protrusions  on  said  first  of  said  press- 
ing  surfaces  having  no  corresponding  protru- 
sions  on  said  second  of  said  pressing  surfaces  in  10 
the  rank  at  the  trailing  end  of  said  first  pressing 
die  in  the  feeding  direction, 

said  second  of  said  pressing  surfaces  hav- 
ing  holes  formed  therein  at  positions  correspond- 
ing  to  protrusions  in  the  rank  at  the  trailing  end  of  15 
said  first  pressing  die  in  the  feeding  direction, 

the  diameters  of  said  protrusions  on  said 
pressing  surfaces  increasing  in  the  feeding  direc- 
tion. 

20 
9.  A  press  working  apparatus  according  to  one  of 

claims  1,  2,  4,  and  5,  wherein  a  soaking  pit  for 
maintaining  said  metal  slab  in  a  predetermined 
heated  state,  an  edge  planer  for  finishing  said 
metal  slab  to  a  predetermined  width,  and  a  rough  25 
finishing  mill  for  finishing  said  metal  slab  to  a  pre- 
determined  thickness,  are  provided  before  said 
press  machine;  a  finishing  mill  for  finishing  the 
width  and  thickness  and  the  bend  of  a  formed  ar- 
ticle  formed  by  said  press  machine,  and  a  shear-  30 
ing  machine  for  cutting  the  formed  article  to  pre- 
determined  lengths,  are  provided  after  said  press 
machine. 

10.  A  press  working  apparatus  according  to  one  of  35 
claims  3,  6,  7  and  8,  wherein  a  soaking  pit  for 
maintaining  said  metal  slab  in  a  predetermined 
heated  state,  an  edge  planer  for  finishing  said 
metal  slab  to  a  predetermined  width,  and  a  rough 
finishing  mill  for  finishing  said  metal  slab  to  a  pre-  40 
determined  thickness,  are  provided  before  said 
press  machine;  an  intermediate  milling  machine 
for  extending  the  formed  article  formed  by  said 
press  machine,  and  a  coiler  for  coiling  the  formed 
article  finished  by  said  intermediate  milling  ma-  45 
chine  or  a  shearing  machine  for  cutting  the 
formed  article  into  a  predetermined  length,  are 
provided  after  said  press  machine. 
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