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(54)  Roll  type  processing  facility  and  roll  width  adjusting  device  therefor 

(57)  A  bearing  mount  assembly  is  installed  in 
opposed  relation  to  a  roll  support  frame  with  the  pass 
line  interposed  therebetween,  the  bearing  mount  assem- 
bly  being  provided  with  bearings  capable  of  removably 
supporting  the  front  ends  of  roll  shafts  carried  on  the  roll 
support  frame.  In  roll  exchange  operation,  the  bearing 
mount  assembly  is  moved  away  from  the  roll  support 
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frame  and  has  its  bearings  removed  there  from,  where- 
upon  the  bearing  mount  assembly  is  turned  from  this 
raised  position  to  a  flat  position  to  provide  a  roll  exchange 
operation  space  defined  above  the  bearing  mount 
assembly,  making  it  possible  to  effect  roll  exchange  oper- 
ation. 
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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  a  device  for  quickly  s 
effecting  roll  exchange  and  roll  width  change  attending 
workpiece  change,  in  a  roll  processing  facility  wherein 
rolls  are  pressed  against  a  workpiece  moving  along  a 
pass  line  for  workpiece  rolling  and  correcting  operations. 

11 
BACKGROUND  OF  THE  INVENTION 

Known  roll  type  rolling  machines  and  roll  type  cor- 
recting  machines  are  classified  into  two  types:  the  can- 
tilever  type  in  which  the  roll  shafts  are  supported  by  a  roll  n 
support  frame  installed  on  one  side  of  the  pass  line,  and 
the  dual-support  type  in  which  the  roll  shafts  are  sup- 
ported  by  two  roll  support  frames  installed  on  the  oppo- 
site  sides  of  the  pass  line. 

In  the  cantilever  type  with  roll  shafts  supported  on  2t 
one  side,  since  the  other  side  of  the  roll  shafts  are  open, 
roll  exchange  is  easy.  However,  in  the  cantilever  type,  a 
heavy  load  on  the  rolls  would  present  a  problem  that  the 
roll  shafts  deflect  to  make  precision  processing  impossi- 
ble.  In  the  dual-support  type  with  roll  shafts  supported  at  21 
opposite  sides,  there  is  a  problem  that  roll  exchange 
takes  much  time. 

In  recent  years,  the  number  of  types  of  workpieces 
has  increased,  and  there  are  many  workpieces  in  the 
form  of  steel  shapes  which  are  equal  in  shape  but  differ-  3< 
ent  in  size,  suited  to  variety  type  small  quantity  produc- 
tion.  However,  in  the  known  art,  since  the  stroke  for 
adjusting  the  roll  width  is  so  short  that  the  number  of  dis- 
tance  sleeves  used  between  rolls  has  to  be  increased  or 
decreased  to  adjust  the  roll  distance  for  each  type  of  3; 
workpieces  or  roll  exchange  has  to  be  made,  presenting 
a  problem  that  much  time  is  taken  for  change  of  work- 
piece  type. 

DISCLOSURE  OF  THE  INVENTION  4< 

Accordingly,  an  object  of  the  present  invention  is  to 
provide  a  roll  type  processing  facility  capable  of  quickly 
exchanging  rolls  involving  less  deflection  of  roll  shafts 
even  under  heavy  load,  and  a  roll  width  adjusting  device  « 
for  roll  type  processing  facilities  capable  of  making  roll 
width  adjustment  in  a  wide  range. 

To  achieve  this  object,  according  to  the  invention, 
there  is  provided  a  roll  type  processing  facility  wherein 
on  one  side  of  the  pass  line  there  is  a  roll  support  frame  st 
projecting  toward  the  pass  line  and  having  a  plurality  of 
roll  shafts  with  straightening  rolls  mounted  thereon  and 
on  the  other  side  of  the  pass  line  there  is  a  bearing  mount 
assembly  provided  with  bearings  for  supporting  the  front 
ends  of  said  roll  shafts,  said  roll  type  processing  facility  st 
being  characterized  in  that 

said  bearings  on  said  bearing  mount  assembly 
are  designed  for  removable  mounting  on  the  roll  shafts, 
and  said  bearing  mount  assembly  is  movable  toward  and 

away  from  the  roll  support  frame,  said  bearings  on  said 
bearing  mount  assembly  being  adapted  to  be  removed 
from  the  roll  shafts  at  a  position  remote  from  the  roll  sup- 
port  frame,  said  bearing  mount  assembly  being  movable 
between  a  first  position  where  it  is  raised  around  an  axis 
parallel  with  the  pass  line  and  a  second  position  where 
it  is  turned  flat  around  said  axis,  the  arrangement  being 
such  that  the  space  available  above  said  bearing  mount 
assembly  which  is  now  turned  flat  is  used  as  a  roll 
exchange  operation  space  in  performing  roll  exchange 
operation. 

Further,  in  said  roll  type  processing  facility  arranged 
in  the  manner  described  above, 

there  is  provided  a  roll  exchange  device  adapted 
to  be  moved  into  the  roll  exchange  operation  space  so 
as  to  make  it  possible  to  exchange  straightening  rolls. 

Further,  according  to  the  invention,  there  is  provided 
a  roll  processing  facility  wherein  on  one  side  of  the  pass 
line  there  is  a  roll  support  frame  projecting  toward  the 
pass  line  and  having  a  plurality  of  roll  shafts  with  straight- 
ening  rolls  mounted  thereon  and  on  the  other  side  of  the 
pass  line  there  is  a  bearing  mount  assembly  provided 
with  removable  bearings  for  supporting  the  front  ends  of 
said  roll  shafts,  said  roll  type  processing  facility  being 
characterized  in  that 

said  bearings  on  said  bearing  mount  assembly 
are  designed  for  removable  mounting  on  the  roll  shafts, 
and  said  bearing  mount  assembly  is  movable  toward  and 
away  from  the  roll  support  frame,  said  bearings  on  said 
bearing  mount  assembly  being  adapted  to  be  moved  for 
shunting  in  parallel  with  the  pass  line  from  a  position 
remote  from  the  roll  support  frame,  the  arrangement 
being  such  that  the  space  on  the  front  end  side  of  the  roll 
shafts  after  the  bearing  mount  assembly  has  been 
moved  is  used  as  a  roll  exchange  operation  space  for 
performing  roll  exchange  operation. 

Further,  in  said  roll  processing  facility  arranged  in  the 
manner  described  above, 

there  is  provided  a  roll  exchange  device  adapted 
to  be  moved  into  the  roll  exchange  operation  space  so 
as  to  make  it  possible  to  exchange  straightening  rolls. 

Further,  according  to  the  invention,  there  is  provided 
a  roll  width  adjusting  device  in  a  roll  processing  facility 
having  a  pair  of  straightening  rolls  fitted  on  a  roll  shaft 
projecting  from  a  roll  support  frame  toward  the  pass  line, 

said  roll  width  adjusting  device  being  character- 
ized  in  that  said  straightening  rolls  consist  of  a  fixed  roll 
fixed  on  the  roll  shaft  and  a  movable  roll  movable  toward 
and  away  from  the  fixed  roll,  and 

in  that  said  adjusting  device  comprises  an  inner 
taper  sleeve  fitted  for  slide  movement  within  a  predeter- 
mined  range  on  the  roll  shaft,  an  outer  taper  sleeve  fitted 
on  said  inner  taper  sleeve  such  that  its  inner  peripheral 
taper  surface  contacts  the  outer  peripheral  taper  surface 
of  said  inner  taper  sleeve,  a  roll  sleeve  fitted  on  said  outer 
taper  sleeve  and  having  said  movable  roll  fitted  thereon 
for  axial  slide  movement,  an  adjusting  male  threaded 
portion  formed  on  the  outer  peripheral  surface  of  said  roll 
sleeve,  a  width  change  sleeve,  fitted  on  said  roll  sleeve 
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and  having  an  adjusting  female  threaded  portion  thread- 
edly  engaged  with  said  adjusting  male  threaded  portion 
of  said  roll  sleeve  and  connected  to  the  movable  sleeve, 
a  sleeve  locking  element  capable  of  preventing  rotation 
of  said  width  change  sleeve,  sleeve  expanding  and  con-  5 
trading  means  adapted  to  respond  to  the  axial  slide 
movement  of  the  inner  taper  sleeve  by  expanding  or  con- 
tracting  the  outer  diameter  of  the  roll  sleeve  by  its  taper 
surface  to  thereby  fix  or  release  said  movable  roll  and 
width  change  sleeve  to  or  from  the  roll  shaft,  and  roll  posi-  u 
tion  adjusting  means  whereby  with  the  movable  roll  and 
width  change  sleeve  released  from  the  roll  shaft  by  said 
sleeve  expanding  and  contracting  means  and  with  the 
width  change  sleeve  prevented  by  the  sleeve  locking  ele- 
ment  from  rotating,  the  rotation  of  the  roll  shaft  causes  u 
the  width  change  sleeve  and  movable  roll  to  slide  axially 
under  the  action  of  the  adjusting  male  and  female 
threaded  portions. 

Further,  in  said  roll  width  adjusting  device  in  a  roll 
processing  facility,  2t 

the  roll  shaft  is  rotatably  supported  in  the  roll  sup- 
port  frame,  the  front  end  of  the  roll  shaft  is  removably 
supported  in  a  bearing  on  a  bearing  mount  assembly 
which  is  movable  toward  and  away  from  the  roll  support 
frame,  a  returning  oil  chamber  and  a  thrusting  oil  cham-  21 
ber  formed  on  the  opposite  ends  of  the  inner  taper  sleeve 
in  the  sleeve  expanding  and  contracting  means  for  axially 
sliding  the  inner  taper  sleeve,  an  oil  feed  hole  is  formed 
in  the  roll  shaft  for  supplying  hydraulic  pressure  to  said 
returning  and  thrusting  oil  chambers,  and  a  coupling  is  3t 
installed  on  that  end  of  the  roll  shaft  which  is  associated 
with  the  roll  support  frame. 

According  to  the  first  roll  type  processing  facility 
described  above,  the  front  end  of  the  roll  shaft  supported 
at  its  base  end  by  the  roll  support  frame,  thus  making  it  31 
possible  to  eliminate  errors  of  the  straightening  roll  due 
to  deflection  of  the  roll  shaft,  as  compared  with  the  con- 
ventional  cantilever  type  roll  shaft,  so  that  workpieces 
can  be  roll-corrected  with  high  accuracy.  Further,  for 
straightening  roll  exchange  operation,  the  bearing  mount  4t 
assembly  is  moved  away  from  the  roll  support  frame  and 
the  bearing  is  released  from  the  roll  shaft,  whereupon 
the  bearing  mount  assembly  is  turned  from  its  raised 
position  to  its  turning-flat  position;  thus,  a  roll  exchange 
operation  space  available  above  the  bearing  mount  * 
assembly  is  utilized  to  effect  roll  exchange  operation  eas- 
ily  and  quickly. 

Further,  according  to  the  second  roll  type  processing 
facility  described  above,  for  straightening  roll  exchange 
operation,  the  bearing  mount  assembly  is  moved  away  st 
from  the  roll  support  frame  and  the  bearing  is  released 
from  the  roll  shaft,  whereupon  the  bearing  mount  assem- 
bly  is  moved  for  shunting  in  parallel  with  the  pass  line; 
thus,  a  roll  exchange  operation  space  available  at  the 
front  end  of  the  roll  shaft  after  the  bearing  mount  assem-  si 
bly  has  been  moved  is  utilized  to  effect  roll  exchange 
operation  easily  and  quickly.  Therefore,  as  compared 
with  a  roller  correcting  machine  having  a  conventional 

dual-support  type  roll  shaft,  the  operating  time  required 
for  roll  exchange  is  reduced  to  a  great  degree. 

Further,  in  the  arrangement  of  the  aforesaid  roll  type 
processing  facility,  the  roll  exchange  device  is  moved  into 
the  roll  exchange  operation  space  subsequent  to  the 
turning-flat  or  movement  of  the  bearing  mount  assembly, 
and  straightening  roll  exchange  operation  is  efficiently 
performed. 

Further,  according  to  the  roll  width  adjusting  device 
in  a  roll  processing  facility  according  to  the  invention,  the 
roll  width  change  operation  is  easily  effected  by  stopping 
the  rotation  of  the  roll  shaft,  preventing  the  width  change 
sleeve  by  the  sleeve  locking  element  from  rotating, 
releasing  the  movable  roll  and  width  change  sleeve  by 
the  sleeve  expanding  and  contracting  means  from  fixing, 
and  sliding  the  movable  roll  by  the  roll  position  adjusting 
means,  and  it  is  also  possible  to  adjust  the  spacing 
between  the  fixed  and  movable  rolls  within  the  range  of 
the  effective  length  of  the  adjusting  female  threaded  por- 
tion;  thus,  the  roll  width  can  be  adjusted  within  a  greater 
stroke  range  as  compared  with  the  conventional  art. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  view,  partly  in  section,  showing  a  first 
embodiment  of  a  roller  correcting  facility  according 
to  the  present  invention; 
Fig.  2  is  a  side  view  showing  a  roll  support  frame  for 
said  roller  correcting  facility; 
Fig.  3  is  a  side  view  showing  a  bearing  mount 
assembly  in  said  roller  correcting  facility; 
Fig.  4  is  a  plan  view  showing  the  turned-flat  position 
of  the  bearing  mount  assembly; 
Fig.  5  is  a  front  view  showing  a  second  embodiment 
of  a  roller  correcting  facility  according  to  the  present 
invention; 
Fig.  6  is  a  side  view  showing  a  roll  support  frame  for 
said  roller  correcting  facility; 
Fig.  7  is  a  complete  plan  view  showing  the  roll  sup- 
port  frame  and  bearing  mount  assembly  for  said 
roller  correcting  facility; 
Fig.  8  is  a  front  view,  in  section,  showing  a  lifting  rail 
for  said  roller  correcting  facility; 
Fig.  9  shows  a  mount  drive  section  for  said  roller  cor- 
recting  facility,  (a)  being  a  front  view  in  section,  (b) 
being  a  side  view  in  section; 
Fig.  1  0  is  a  side  view  showing  a  shunt  drive  carriage 
for  said  roller  correcting  facility; 
Fig.  11  is  a  longitudinal  sectional  view  showing  a  roll 
width  adjusting  device  in  said  roller  correcting 
device; 
Fig.  12  is  a  longitudinal  sectional  view  showing  said 
roll  width  adjusting  device; 
Fig.  13  is  an  enlarged  plan  view  showing  a  sleeve 
locking  element  in  said  roller  correcting  device; 
Fig.  14  is  a  partial  front  view  showing  the  corrected 
state  of  another  material  to  be  corrected  in  said  roller 
correcting  facility;  and 
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Fig.  15  is  a  longitudinal  sectional  view  showing 
another  embodiment  of  a  roll  width  adjusting  device 
in  said  roller  correcting  device. 

DESCRIPTION  OF  EMBODIMENTS  s 

Af  irst  embodiment  of  a  roller  correcting  facility  which 
is  an  example  of  a  roll  type  processing  facility  will  now 
be  described  with  reference  to  Figs.  1  through  4. 

A  fixed  type  roll  support  frame  2  is  disposed  on  the  10 
left-hand  side  of  a  pass  line  P  along  which  an  H-steel 
shape  which  is  a  workpiece  is  passed.  Further,  disposed 
on  the  right-hand  side  of  the  pass  line  P  is  a  movable 
type  bearing  mount  assembly  5  wherein  the  front  ends 
of  pluralities  of  upper  and  lower  roll  shafts  3A  and  3B  are  is 
rotatably  supported  by  bearings  (self-aligning  roller 
bearings)  4A  and  4B. 

The  roll  support  frame  2  is  disposed  on  a  support 
table  1  2  supported  by  a  plurality  of  jacks  1  1  .  The  vertical 
positions  of  the  roll  shafts  3A  and  3B  are  adjusted  by  20 
these  jacks  1  1  .  The  four  upper  roll  shafts  3A  disposed 
above  the  pass  line  P  have  their  positions  in  the  direction 
along  the  pass  line  adjusted  by  pitch  adjusting  devices 
13.  Further,  the  five  lower  roll  shafts  3B  disposed  under 
the  pass  line  P,  except  the  central  lower  roll  shaft  3B,  25 
have  their  positions  in  the  direction  along  the  pass  line 
P  adjusted  by  said  pitch  adjusting  devices  1  3.  Further, 
the  lower  roll  shafts  3B  have  their  vertical  positions 
adjusted  by  a  lifting  device  (not  shown).  And  the  upper 
and  lower  roll  shafts  3A  and  3B  are  driven  for  rotation  by  30 
a  roll  shaft  driving  device  having  roll  drive  motors  14A 
and  14B. 

A  pair  of  transversely  spaced  guide  rails  21  are  laid 
on  said  support  table  12  to  extend  in  a  direction  crossing 
the  pass  line  P  at  right  angles.  Said  bearing  mount  35 
assembly  5  comprises  a  support  carriage  23  guided  for 
movement  on  the  guide  rails  21  by  guide  wheels  22,  a 
bearing  frame  26  in  which  support  shaft  25  is  rotatably 
supported  by  brackets  24,  moving  cylinder  devices  27 
for  moving  the  support  carriage  23  along  the  guide  rails  40 
21  ,  and  rotating  cylinder  devices  27  for  rotating  the  bear- 
ing  frame  26.  With  this  arrangement,  as  the  moving  cyl- 
inder  devices  27  are  expanded  and  contracted,  said 
support  carriage  23  is  moved  along  the  guide  rails  toward 
and  away  from  the  roll  support  frame  2  in  the  directions  45 
of  arrows  A  and  B.  The  bearing  frame  26  is  decreased 
in  thickness  in  the  direction  crossing  the  pass  line  P  at 
right  angles.  And  the  bearing  frame  26  is  turned  around 
the  axis  of  the  support  shaft  25  in  the  directions  of  arrows 
C  and  D  by  rotating  cylinder  devices  28  between  a  raised  so 
position  and  a  flat  position. 

The  upper  and  lower  bearings  4A  and  4B  are  dis- 
posed  in  said  bearing  frame  26  correspondingly  to  the 
upper  and  lower  roll  shafts  3A  and  3B.  These  upper  and 
lower  bearings  4A  and  4B  are  adapted  to  have  removably  55 
fitted  therein  support  portions  3a  of  small  diameter 
formed  on  the  front  ends  of  the  upper  and  lower  roll 
shafts  3A  and  3B.  Further,  these  upper  and  lower  bear- 
ings  4A  and  4B  are  designed  so  that  their  positions  can 

be  adjusted  correspondingly  to  the  upper  and  lower  roll 
shafts  3A  and  3B. 

That  is,  the  upper  bearings  4A  supporting  the  sup- 
port  portions  3a  of  the  upper  roll  shafts  3A  are  received 
in  bearing  boxes  31  A.  Further,  the  bearing  frame  26  is 
formed  with  guide  openings  32A  extending  in  the  direc- 
tion  of  the  pass  line  P.  And  the  bearing  boxes  31  A  are 
slidably  disposed  respectively  in  these  guide  openings 
32A.  Further,  upper  threaded  shafts  35A  adapted  to  be 
driven  for  rotation  by  the  pitch  adjusting  motors  33  pass 
through  the  guide  openings  32A.  And  female  threaded 
members  (not  shown)  provided  in  the  bearing  boxes  31  A 
are  fitted  on  the  upper  threaded  shafts  35A.  Therefore, 
the  upper  threaded  shafts  35A  are  rotated  by  the  pitch 
adjusting  motors  33  to  slide  the  bearing  boxes  31  A, 
thereby  adjusting  the  pitch  of  the  upper  bearing  boxes 
4A. 

Further,  the  lower  bearings  4B  supporting  the  sup- 
port  portions  3a  of  the  lower  roll  shafts  3B  re  received  in 
bearing  boxes  31  B.  The  bearing  frame  26  is  formed, 
except  at  its  middle  region,  with  guide  openings  32B 
extending  in  the  direction  of  the  pass  line  P,  with  slide 
frames  36  slidably  disposed  respectively  in  said  guide 
openings  32B.  These  slide  frames  36  are  formed  with 
vertical  lifting  guide  openings  37,  with  bearing  boxes  31  B 
slidably  disposed  in  said  lifting  guide  openings  37.  Each 
slide  frame  36  has  disposed  therein  a  lifting  threaded 
shaft  39  driven  for  rotation  by  a  vertical  position  adjusting 
motor  38,  said  lifting  threaded  shaft  39  being  connected 
to  the  bearing  box  31  B.  Further,  lower  threaded  shafts 
35B  connected  to  intermediate  shafts  34  driven  by  the 
pitch  adjusting  motors  33  extend  through  the  guide  open- 
ings  32B,  and  female  threaded  members  (not  shown) 
provided  in  the  slide  frames  36  are  fitted  on  the  lower 
threaded  shafts  35B. 

Therefore,  the  lower  threaded  shafts  35B  are  rotated 
by  the  pitch  adjusting  motors  33  to  slide  the  slide  frames 
36  along  the  guide  openings  32B,  thereby  adjusting  the 
pitch.  Further,  the  lifting  threaded  shafts  39  are  rotated 
by  the  vertical  position  adjusting  motors  38  to  move  the 
bearing  boxes  31  B  vertically  along  the  lifting  guide  open- 
ings  37,  so  as  to  effect  positional  adjustment. 

Further,  on  that  lateral  surface  of  the  bearing  frame 
26  of  the  bearing  mount  assembly  5  which  is  associated 
with  the  roll  support  frame  2,  that  is,  on  the  front  and  rear 
edges  of  the  surface  which  becomes  the  upper  surface 
when  it  is  turned  flat  by  the  inclining  cylinder  devices  28, 
traveling  auxiliary  rails  41  are  laid  to  extend  in  the  direc- 
tion  crossing  the  pass  line  at  right  angles.  The  traveling 
auxiliary  rails  41  are  disposed  at  positions  where  they 
are  continuous  with  exchanging  transverse  traveling  rails 
43A,  the  latter  being  laid  on  the  working  floor  42  at  the 
lateral  side  of  the  support  table  1  2.  And  the  space  above 
the  bearing  frame  26  in  its  turned-flat  position  serves  as 
a  roll  exchange  operation  space  30. 

Disposed  on  the  working  floor  42  is  a  roll  exchange 
carriage  40  which  is  an  example  of  a  roll  exchange 
device  for  exchanging  straightening  rolls  R  mounted  on 
the  upper  and  lower  roll  shafts  3A  and  3B.  The  roll 
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exchange  carriage  40  comprises  a  traveling  carriage  45 
having  traveling  wheels  44A  and  44B,  and  an  exchange 
shaft  frame  1  6  disposed  on  said  traveling  carriage  45  and 
adapted  to  be  reversed  within  the  range  of  1  80°  around 
a  vertical  axis.  Said  traveling  carriage  45  is  adapted  to  5 
travel  to  the  roll  exchange  operation  space  30  as  its 
traveling  wheels  44A  and  45B  guided  by  the  traveling 
auxiliary  rails  41  of  the  bearing  frame  26,  the  exchange 
transverse  traveling  rails  43A  and  the  exchange  longitu- 
dinal  traveling  rails  43B.  j< 

One  lateral  surface  of  the  exchange  shaft  frame  46 
is  provided  with  roll  receiving  shafts  47A  and  47B  extend- 
ing  therefrom  and  respectively  opposed  to  the  upper  and 
lower  roll  shaft  3A  and  3B.  The  other  lateral  surface  of 
the  exchange  shaft  frame  46  is  provided  with  roll  transfer  n 
shafts  48A  and  48B  extending  therefrom  and  adapted  to 
have  fresh  press  rolls  R'  mounted  thereon.  The  numeral 
49  denotes  traveling  cylinders  for  moving  the  roll 
exchange  carriage  40  in  the  directions  of  arrows  E  and 
F  along  the  exchange  transverse  traveling  rails  43A  and  2t 
the  traveling  auxiliary  rails  41  . 

The  roll  exchange  operation  in  the  roll  correcting 
facility  arranged  in  the  manner  described  above  is  as  fol- 
lows. 

2t 
(1)  On  completion  of  the  correcting  operation,  the 
drive  motors  14A  and  14B  are  stopped,  whereupon 
the  pitch  adjusting  devices  1  3  and  the  pitch  adjusting 
motors  33  and  upper  and  lower  position  adjusting 
motors  38  are  driven  to  slide  the  upper  and  lower  3t 
shafts  3A  and  3B  and  upper  and  lower  bearing  boxes 
31  A  and  31  B  to  return  to  the  exchange  preparation 
position. 
(2)  The  moving  cylinder  devices  27  are  extended  to 
retract  the  bearing  mount  assembly  5  in  the  direction  3; 
of  arrow  A,  releasing  the  bearings  4A  and  4B  from 
the  support  portions  3a  of  the  roll  shafts  3A  and  3B. 
And  the  rotating  cylinder  devices  28  are  contracted 
to  turn  the  bearing  frame  26  in  the  direction  of  arrow 
C  from  the  raised  position  to  the  flat  position.  4t 
(3)  The  roll  exchange  carriage  40  standing  by  on  the 
working  floor  42  is  moved  by  the  traveling  cylinder 
devices  49  from  the  working  longitudinal  traveling 
rails  43B  to  the  exchange  transverse  traveling  rails 
43A.  Further,  the  traveling  cylinder  devices  49  move  41 
the  roll  exchange  carriage  40  in  the  direction  of 
arrow  E  from  the  exchange  transverse  traveling  rails 
43A  to  the  traveling  auxiliary  rails  41  and  into  the  roll 
exchange  operation  space  30.  And  the  roll  receiving 
shafts  47A  and  47B  of  the  exchange  shaft  frame  46  st 
are  connected  to  the  roll  shafts  3A  and  3B,  respec- 
tively. 
(4)  Subsequently,  the  straightening  rolls  R  mounted 
on  the  roll  shafts  3A  and  3B  are  released  from  their 
fixed  state  by  the  operation  of  roll  width  adjusting  st 
devices  1  07  to  be  later  described.  The  roll  receiving 
shafts  47A  and  47B  have  exchange  slide  devices 
47a  slidably  fitted  thereon,  said  exchange  slide 
devices  47a  being  driven  until  their  locking  teeth  are 

locked  by  the  press  rolls  R,  whereupon  the  straight- 
ening  rolls  R  together  with  the  roll  sleeves  109  are 
slid  from  the  roll  shafts  3A  and  4B  toward  the  roll 
receiving  shafts  47A  and  47B  and  are  removed. 
(5)  After  the  roll  exchange  carriage  40  has  been 
moved  in  the  direction  of  arrow  F  to  the  working  floor 
42  by  the  traveling  cylinder  devices  49,  the  exchange 
frame  46  is  turned  through  189°.  Thereby,  the  roll 
transfer  shafts  48A  and  48B  having  the  next  straight- 
ening  rolls  R'  mounted  thereon  are  opposed  to  the 
roll  shafts  3A  and  3B.  And  the  roll  exchange  carriage 
40  is  moved  by  the  traveling  cylinder  devices  49  until 
the  roll  transfer  shafts  48A  and  48B  are  connected 
to  the  roll  shafts  3A  and  3B,  respectively. 
(6)  The  roll  transfer  shafts  48A  and  48B  have 
exchange  slide  devices  48a  respectively  mounted 
thereon,  and  these  exchange  slide  devices  48a  are 
driven,  whereby  the  straightening  rolls  R'  together 
with  roll  sleeves  109'  are  slid  from  the  roll  transfer 
shafts  47A  and  47B  to  the  roll  shafts  3A  and  3B  to 
be  mounted  on  the  latter,  whereupon  they  are  fixed 
on  the  roll  shafts  3A  and  3B  by  the  operation  of  the 
roll  width  adjusting  device  to  be  later  described. 
(7)  And  the  roll  exchange  carriage  40  is  retracted  in 
the  direction  of  arrow  F  to  the  working  floor  42  by  the 
traveling  cylinder  devices  49.  Thereafter,  the  rotating 
cylinder  devices  28  are  extended  to  turn  the  bearing 
frame  26  in  the  direction  of  arrow  D  from  the  flat  posi- 
tion  to  the  raised  position.  Then,  the  moving  cylinder 
devices  27  are  contracted  to  move  the  bearing 
mount  assembly  5  in  the  direction  of  arrow  B  until 
the  bearings  4A  and  4B  on  the  bearing  mount 
assembly  5  are  fitted  on  the  support  portions  3a  of 
the  roll  shafts  3A  and  3B. 
(8)  Further,  the  roll  width  of  the  straightening  rolls  R' 
is  adjusted  by  the  roll  width  adjusting  devices  1  07, 
and  the  pitch  adjusting  devices  13  and  pitch  adjust- 
ing  motors  33  and  upper  and  lower  position  adjust- 
ing  motors  38  are  driven  to  slide  the  roll  shafts  3A 
and  3B  and  the  bearing  boxes  31  A  and  31  B,  thereby 
adjusting  the  correcting  position  of  the  roll  shafts  3A 
and  3B. 

According  to  the  above  embodiment,  the  bearing 
mount  assembly  5  supporting  the  front  ends  of  the  roller 
shafts  3A  and  3B  through  the  bearings  4A  and  4B  are 
rotated  to  move  the  roll  exchange  device  40  into  the  roll 
exchange  operation  space  defined  above  the  bearing 
frame  26  now  turned  flat;  thus,  the  exchange  operation 
of  the  straightening  rolls  R  can  be  easily  and  quickly 
effected. 

Since  the  bearing  mount  assembly  5  is  installed  on 
the  roller  correcting  machine  provided  with  the  roll  sup- 
port  frame  2  supporting  one  of  the  respective  ends  of  the 
roll  shafts  3A  and  3B,  the  same  rigidity  as  that  obtained 
by  dual-support  type  roll  shafts  can  be  attained,  thus 
making  accurate  correction  possible.  Further,  the  bear- 
ing  mount  assembly  5  may  be  added  to  an  existing  cor- 
recting  machine  having  cantilever  type  roll  shafts. 
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Next,  a  second  embodiment  of  a  roller  correcting 
facility  will  be  described  with  reference  to  Figs.  5  through 
10.  In  addition,  the  same  members  as  those  used  in  the 
first  embodiment  are  denoted  by  the  same  reference 
characters,  and  a  description  thereof  is  omitted. 

This  roller  correcting  machine,  as  shown  in  Figs.  5 
through  7,  comprises  a  roll  support  frame  2  having  roll 
shafts  3A  and  3B  on  the  left-hand  side  of  a  pass  line  P, 
and  a  bearing  mount  assembly  51  having  upper  and 
lower  bearings  4A  and  4B  supporting  said  upper  and 
lower  roll  shafts  3A  and  3B  disposed  on  the  right-hand 
side  of  the  pass  line  P. 

This  bearing  mount  assembly  51  is  moved  away 
from  the  roll  support  frame  2  to  release  the  upper  and 
lower  bearings  4A  and  4B  from  the  roll  shafts  3A  and  3B. 
And  the  bearing  mount  assembly  51  is  moved  from  its 
retracted  position  to  the  upstream  side  in  parallel  with 
the  pass  line  P,  thereby  providing  an  open  space  on  the 
side  associated  with  the  front  ends  of  the  roll  shafts  3A 
and  3B,  so  as  to  define  a  roll  exchange  operation  space 
30.  And  the  roll  exchange  carriage  40  is  moved  into  this 
roll  exchange  operation  space  30  to  exchange  straight- 
ening  rolls  R. 

The  arrangement  is  described  below  in  more  detail. 
Disposed  cross-wise  on  the  support  table  1  2  are  a 

pair  of  transversely  spaced  removal  rails  53  laid  in  the 
direction  crossing  the  pass  line  P  at  right  angles,  and  a 
pair  of  longitudinally  spaced  shunt  rails  55  extending  in 
parallel  with  the  pass  line  P  continuously  to  the  working 
floor  located  forward.  Said  removal  rails  53  are  used  to 
guide  removal  wheels  52  disposed  on  the  front  and  rear 
portions  of  the  bearing  mount  assembly  51  .  Further,  the 
shunt  rails  55  are  used  to  guide  shunt  wheels  54  dis- 
posed  on  the  front  and  rear  portions  of  the  bearing  mount 
assembly  51.  Further,  as  shown  in  Fig.  8,  the  support 
level  L  of  the  removal  rails  53  for  the  bearing  mount 
assembly  51  is  lower  by  an  amount  a  than  the  support 
level  H  of  the  shunt  rails  55. 

Further,  at  four  places  on  the  shunt  rails  55,  there 
are  lifting  rails  55a  separated  from  the  shunt  rails  55,  said 
lifting  rails  55a  corresponding  to  the  shunt  wheels  54  in 
the  retracted  position  of  the  bearing  mount  assembly  51  . 
The  lifting  rails  55a  are  liftably  supported  by  rail  lifting 
cylinder  devices  56,  by  which  the  lifting  rails  55a  are  ver- 
tically  moved  between  the  support  level  H  of  the  shunt 
rails  55  and  a  position  lower  than  the  support  level  L  of 
the  removal  rails  53.  Thereby,  the  removal  wheels  52 
moved  from  the  shunt  rails  55  onto  the  lifting  rails  55a 
are  lowered  from  the  support  level  H  to  L  by  the  rail  lifting 
cylinder  devices  56,  whereby  the  shunt  wheels  54  are 
placed  on  the  shunt  rails  55;  thus,  the  bearing  mount 
assembly  51  is  transferred  from  the  removal  rails  53  to 
the  shunt  rails  55. 

As  shown  in  Fig.  9,  the  middle  bottom  portion  of  the 
bearing  mount  assembly  51  is  formed  with  a  pin  hole  61 
which  receives  removal  drive  power.  The  support  table 
1  2  is  formed  with  a  removal  driving  device  60  associated 
with  said  pin  hole  61  .  The  removal  driving  device  60  com- 
prises  a  pair  of  removal  guide  rails  62  extending  in  the 

direction  crossing  the  pass  line  P  at  right  angles,  and  a 
removal  carriage  64  movable  with  wheels  63  guided  by 
the  removal  guide  rails  62.  The  removal  carriage  64  com- 
prises  a  advancing  and  retracting  cylinder  device  65,  and 

5  an  engaging  pin  66  adapted  to  be  driven  by  said  advanc- 
ing  and  retracting  cylinder  device  65  to  be  inserted  into 
and  removed  from  the  pin  hole  61  .  A  removal  cylinder 
device  67  attached  to  the  support  table  12  has  a  piston 
rod  connected  to  said  removal  carriage  64. 

10  A  shunt  rack  71  continuous  with  the  working  floor 
located  forward  is  laid  on  the  front  region  of  the  space 
between  the  shunt  rails  55  for  the  support  table  12.  As 
shown  in  Fig.  10,  a  shunt  drive  carriage  72  is  disposed 
forwardly  of  the  bearing  mount  assembly  51  and  is  con- 

15  nected  the  bracket  of  the  bearing  mount  assembly  51  for 
vertical  swing  around  the  axis  of  a  horizontal  pin  76.  The 
shunt  drive  carriage  72  is  provided  with  a  shunt  drive  pin- 
ion  74  which  is  driven  by  a  shunt  drive  motor  73  through 
a  speed  reducing  mechanism,  said  pinion  meshing  with 

20  the  shunt  rack  71  . 
Therefore,  the  shunt  drive  pinion  74  is  driven  for  rota- 

tion  by  the  shunt  drive  motor  73  and  its  reaction  is  sup- 
ported  by  th  shunt  rack  71  ,  whereby  the  shunt  drive 
carriage  72  is  moved  to  move  the  bearing  mount  assem- 

25  bly  51  for  shunting.  Further,  a  carriage  raising  cylinder 
device  75  is  pin-connected  between  the  bearing  mount 
assembly  51  and  the  shunt  drive  carriage  72.  Therefore, 
the  carriage  lifting  cylinder  device  75  is  contracted  to  turn 
the  shunt  drive  carriage  72  upwardly  around  the  axis  of 

30  a  horizontal  pin  76,  thereby  removing  the  shunt  pinion 
74  from  the  shunt  rack  71  . 

In  Fig.  7,  the  numeral  81  denotes  locking  devices  for 
fixing  the  bearing  mount  assembly  51  by  lock  pins 
inserted  into  pin  holes  by  locking  cylinders  at  the  position 

35  of  use  where  the  roll  shafts  3A  and  3B  are  supported  by 
the  bearings  4A  and  4B  and  at  front  and  rear  positions. 

The  roll  exchange  operation  in  the  correction  roll 
facility  arranged  in  the  manner  described  above  will  now 
be  described. 

40 
(1)  After  the  drive  motors  14A  and  14B  have  been 
stopped,  the  pitch  adjusting  devices  1  3  and  the  pitch 
adjusting  motors  33  and  upper  and  lower  position 
adjusting  motors  38  are  driven  to  slide  roll  shafts  3A 

45  and  3B  and  bearing  boxes  31  A  and  31  B,  with  the  roll 
shafts  3A  and  3B  returned  to  the  exchange  prepa- 
ration  position. 
(2)  The  shunt  cylinder  device  65  projects  the  engag- 
ing  pin  66  into  the  pin  hole  61  .  And  after  the  locking 

so  devices  81  have  been  released,  the  removal  cylinder 
device  67  is  extended  to  retract  the  bearing  mount 
assembly  51  with  the  removal  wheels  52  guided  by 
the  removal  rails  53.  Further,  he  bearings  4A  and  4B 
of  the  bearing  mount  assembly  51  are  extracted 

55  from  the  support  portions  3a  of  the  roll  shafts  3A  and 
3B,  whereupon  the  bearing  mount  assembly  51  is 
stopped. 
(3)  The  advancing  and  retracting  cylinder  65  is  con- 
tracted  to  remove  the  engaging  pin  66  from  the  pin 
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hole  61  .  Thereafter,  the  rail  lifting  cylinder  devices 
56  are  extended  to  lift  the  lifting  rails  55a,  whereby 
the  bearing  mount  assembly  51  is  lifted  with  the 
shunt  wheels  54  placed  on  the  lifting  rails  55a  and 
is  stopped  at  the  upper  limit  where  the  shunt  wheels  5 
54  are  at  the  same  support  level  H  as  that  of  the 
shunt  rails  55. 
(4)  The  carriage  lifting  cylinder  device  75  is  extended 
to  turn  the  shunt  drive  carriage  72  downward  until 
the  shunt  drive  pinion  74  meshes  with  the  shunt  rack  10 
71  .  And  the  shunt  drive  motor  73  is  driven  to  move 
the  bearing  mount  assembly  51  for  shunting  along 
the  shunt  rails  55  to  the  working  floor  located  forward 
in  the  direction  of  the  pass  line  P. 
(5)  The  roll  exchange  carriage  44  standing  by  on  the  15 
working  floor  42  is  moved  by  the  traveling  cylinder 
devices  49  along  the  exchange  transverse  traveling 
rails  43A  into  the  roll  exchange  operation  space  30, 
where  it  is  stopped.  And  the  roll  receiving  shafts  47A 
and  47B  are  connected  respectively  to  the  roll  shafts  20 
47A  and  47B. 
(6)  Subsequently,  after  the  fixing  of  the  straightening 
rolls  R  mounted  on  the  roll  shafts  3A  and  3B  has 
been  released  by  roll  width  changing  devices  1  07  to 
be  later  described,  the  exchange  slide  devices  47a  25 
are  driven  until  their  locking  teeth  are  locked  by  the 
straightening  rolls  R.  And  the  roll  sleeves  109 
together  with  the  straightening  rolls  R  are  slid  from 
the  roll  shafts  3A  and  4B  toward  the  roll  receiving 
shafts  47A  and  47B  and  are  removed  from  the  roll  30 
shafts  3A  and  4B. 
(7)  The  roll  exchange  carriage  40  is  retracted  to  the 
working  floor  42  by  the  traveling  cylinder  devices  49, 
and  the  exchange  shaft  frame  46  is  turned  through 
180°,  whereupon  the  roll  transfer  shafts  48A  and  35 
48B  with  the  next  straightening  rolls  R'  mounted 
thereon  are  opposed  to  the  roll  shafts  3A  and  3B. 
And  the  roll  exchange  carriage  40  is  moved  by  the 
traveling  cylinder  devices  49  until  the  roll  transfer 
shafts  48A  and  48B  are  connected  to  the  roll  shafts  40 
3A  and  3B,  respectively. 
(8)  The  exchange  slide  devices  48a  are  driven  to 
slide  the  straightening  rolls  R'  together  with  the  roll 
sleeves  1  09  from  the  roll  transfer  shafts  47A  and  47B 
to  the  roll  shafts  3A  and  3B  and  are  mounted  on  the  45 
latter  and  fixed  in  position. 
(9)  And  after  the  roll  exchange  carriage  40  has  been 
retracted  in  the  direction  of  arrow  F  to  the  working 
floor  42  by  the  traveling  cylinder  devices  49,  the 
shunt  drive  carriage  72  is  driven  to  move  the  bearing  so 
mount  assembly  51  onto  the  support  frame  12, 
whereupon  it  is  stopped  with  the  shunt  wheels  54 
placed  on  the  lifting  rails  55a.  And  the  rail  lifting  cyl- 
inder  devices  56  are  contracted  to  lower  the  bearing 
mount  assembly  51  with  the  removal  wheels  52  ss 
placed  on  the  removal  rails  53. 
(10)  Then,  the  engaging  pin  66  is  projected  for  fitting 
in  the  pin  hole  61  by  the  advancing  and  retracting 
cylinder  device  65,  whereupon  the  removal  cylinder 

device  67  is  contracted  to  retract  the  bearing  mount 
assembly  51  with  the  removal  wheels  52  guided  by 
the  removal  rails  53.  Further,  the  support  portions 
3a  of  the  roll  shafts  3A  and  3B  are  fitted  in  the  bear- 
ings  4A  and  4B  of  the  bearing  mount  assembly  51  . 
Subsequently,  the  bearing  mount  assembly  51  is 
fixed  in  position  by  the  locking  devices  81  . 
(1  1)  Further,  the  roll  width  of  the  straightening  rolls 
R'  is  adjusted,  and  the  pitch  adjusting  devices  1  3  and 
the  pitch  adjusting  motors  33  and  upper  and  lower 
position  adjusting  motors  38  are  driven  to  slide  the 
roll  shafts  3A  and  3B  and  bearing  boxes  31  A  and 
31  B,  thereby  adjusting  the  corrected  position  of  the 
roll  shafts  3A  and  3B. 

According  to  the  above  embodiment,  after  the  bear- 
ing  mount  assembly  51  supporting  the  front  ends  of  the 
roller  shafts  3A  and  3B  through  the  bearings  4A  and  4B 
has  been  separated  by  being  retracted,  it  is  moved  for 
shunting  in  the  direction  of  the  pass  line  P;  thus,  the 
space  from  which  the  bearing  mount  assembly  51  has 
thus  been  shunted  is  used  as  a  roll  exchange  operation 
space  30.  And  the  roll  exchange  device  40  is  moved  to 
the  roll  exchange  operation  space  30;  thus,  the 
exchange  operation  of  the  straightening  rolls  R  can  be 
easily  and  quickly  effected. 

Since  the  bearing  mount  assembly  51  is  installed  on 
the  roller  correcting  machine  having  cantilever  type  roll 
shafts,  the  same  rigidity  as  that  obtained  by  dual-support 
type  roll  shafts  can  be  attained,  thus  making  accurate 
correction  possible.  Further,  said  bearing  mount  assem- 
bly  51  may  be  added  to  an  existing  correcting  machine 
having  cantilever  type  roll  shafts. 

The  roll  width  adjusting  devices  1  07  installed  on  the 
roll  shafts  of  this  roller  correcting  machine  will  now  be 
described  with  reference  to  Figs.  1  1  through  13. 

The  straightening  rolls  R  consist  of  upper  press  rolls 
R  mounted  on  the  upper  roll  shaft  3A  (hereinafter 
referred  to  as  the  roll  shaft  3A)  and  lower  straightening 
rolls  R  mounted  on  the  lower  driven  roll  shaft  3B  (here- 
inafter  referred  to  as  the  roll  shaft  3B).  Further,  the  roll 
width  adjusting  devices  installed  on  the  roll  shafts  3A  and 
3B  are  of  the  same  construction;  therefore,  the  roll  width 
adjusting  device  107  installed  on  the  roll  shaft  3A  alone 
will  be  described,  omitting  a  repetitive  description  of  the 
roll  width  adjusting  device  107  on  the  roll  shaft  3B. 

A  shaft  adjusting  device  1  05  for  sliding  the  roll  shaft 
3A  in  the  direction  of  the  axis  O  is  installed  at  the  base 
end  of  the  roll  shaft  3A  supported  by  a  main  bearing  103 
in  a  roller  support  frame  2.  Further,  said  upper  straight- 
ening  rolls  R  consist  of  a  fixed  roll  R1  and  a  movable  roll 
R2.  The  fixed  roll  R1  consists  of  two  single  rolls  spaced 
a  predetermined  distance  from  each  other  and  fitted  on 
a  roll  sleeve  1  09,  on  which  they  are  fixed  by  a  fixing  ring 
1  09a.  Further,  the  movable  roll  R2  consists  of  two  single 
rolls  fitted  on  the  roll  sleeve  109  so  that  it  can  be  slid  in 
the  direction  of  the  axis  O  toward  and  away  from  the  fixed 
roll  R1  by  the  roll  width  adjusting  device  107;  thus,  a 
workpiece  1  is  corrected  within  a  range  covering  a  max- 
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imum  spacing  shown  in  the  upper  half  of  Fig.  1  1  and  a 
minimum  spacing  shown  in  the  lower  half. 

This  roll  width  adjusting  device  107  comprises 
sleeve  mounting  and  dismounting  means  1  1  1  for  mount- 
ing  and  dismounting  the  fixed  and  movable  rolls  R1  and  s 
R2  together  with  the  roll  sleeve  109  on  and  from  the  roll 
shaft  3A,  sleeve  expanding  and  contracting  means  1  1  2 
for  fixing  or  freeing  the  rolls  R1  and  R2  and  roll  sleeve 
1  09  on  and  from  the  roll  shaft  3A,  and  roll  position  adjust- 
ing  means  1  13  for  sliding  the  movable  roll  R2  released  n 
from  its  fixed  state  in  the  direction  of  the  axis  O. 

More  particularly,  an  inner  taper  sleeve  121  is  axially 
slidably  fitted  on  the  roll  shaft  3A,  the  outer  peripheral 
surface  of  said  inner  taper  sleeve  121  being  formed  with 
an  outer  taper  surface  whose  diameter  gradually  n 
increases  toward  the  front  end.  Further,  an  outer  taper 
sleeve  122  is  fitted  on  said  inner  taper  sleeve  121  and  is 
fixed  at  its  opposite  ends  to  the  roll  shaft  3A.  And  this 
outer  taper  sleeve  1  22  is  formed  at  its  inner  peripheral 
surface  with  an  inner  taper  surface  adapted  to  fit  on  the  2t 
outer  taper  surface  of  said  inner  taper  sleeve  121.  And 
the  roll  sleeve  1  09  is  fitted  on  this  outer  taper  sleeve  1  22 
and  is  fixed  in  position  by  the  sleeve  mounting  and  dis- 
mounting  means  1  1  1  housed  in  the  front  end  of  the  roll 
shaft  3A.  21 

This  sleeve  mounting  and  dismounting  means  1  1  1 
comprises  a  shaft  hole  123  formed  in  the  center  of  the 
roll  shaft  3A,  an  axially  movable  actuating  shaft  engaged 
with  the  threaded  portion  171  of  this  shaft  hole  123,  a 
taper  sleeve  1  24  fixed  to  the  front  end  of  said  actuating  3t 
shaft  172,  four  radial  pin  holes  125  angularly  spaced  at 
intervals  of  90°  from  the  shaft  hole  123,  four  cotter  pins 
slidably  inserted  in  said  pin  holes  125,  and  conversion 
members  127  interposed  between  the  cotter  pins  126 
and  the  taper  surface  of  the  taper  sleeve  1  24.  3t 

And  solenoid  clutch  1  73  capable  of  fixing  and  freeing 
the  actuating  shaft  172  on  and  from  the  roll  frame  2  is 
installed  in  the  shaft  hole  123  at  the  base  end  of  the  roll 
shaft  3A.  Further,  the  axial  movement  of  wedge  mem- 
bers  124  is  converted  into  the  advancing  and  retracting  4t 
movement  of  the  cotter  pins  126  by  the  conversion  mem- 
bers  127.  Therefore,  when  the  actuating  shaft  172  is 
fixed  on  the  roll  support  frame  2  by  the  solenoid  clutch 
173  and  the  roll  shaft  3A  is  rotated,  the  actuating  shaft 
172  is  pushed  and  pulled  in  the  direction  of  the  axis  O  4i 
under  the  action  of  the  threaded  portion  171.  And  the 
movement  of  the  taper  sleeve  1  24  causes  the  cotter  pins 
1  26  to  advance  and  retract  under  the  action  of  the  con- 
version  members  1  27.  Therefore,  with  the  cotter  pins  1  26 
projected,  their  front  inclined  surfaces  press  the  front  end  st 
surface  of  the  roll  sleeve  1  09  to  fix  the  latter  between  the 
step  portion  1  22a  of  the  outer  taper  sleeve  1  22  and  the 
cotter  pins  1  26  and,  reversely,  the  cotter  pins  1  26  sink  in 
the  pin  holes  125,  thereby  freeing  the  roll  sleeve  109. 

The  inner  and  outer  peripheral  surfaces  of  the  inner  si 
taper  sleeve  121  are  centrally  formed  with  oil  grooves 
128  for  enlarging  the  slide  clearances  on  the  inner  and 
outer  surfaces  of  the  inner  taper  sleeve  1  21  .  At  the  base 
end  side  of  the  inner  taper  sleeve  121,  a  returning  oil 

chamber  1  29  is  formed  for  driving  the  inner  taper  sleeve 
121  toward  the  front  end.  Further,  at  the  front  end  side 
of  the  inner  taper  sleeve  121  ,  a  thrusting  oil  chamber  130 
is  formed  for  driving  the  inner  taper  sleeve  121  toward 
the  base  end.  And  the  hydraulic  pressure  fed  from  a 
hydraulic  device  131  installed  outside  is  fed  to  the  oil 
groove  1  28  and  oil  chambers  1  29  and  1  30  via  a  coupling 
133  removably  installed  on  the  front  end  of  the  roll  shaft 
3A  and  oil  feed  holes  134A  through  134C  formed  in  the 
roll  shaft  3A.  These  inner  and  outer  taper  sleeves  121 
and  122,  oil  groove  128,  returning  oil  chamber  129, 
thrusting  oil  chamber  1  30  and  their  hydraulicf  luid  feeding 
mechanism  constitute  the  sleeve  expanding  and  con- 
tracting  means  112. 

In  the  above  arrangement,  feeding  the  hydraulic 
pressure  to  the  oil  grooves  128  through  the  oil  feed  hole 
134A  enlarges  the  slide  clearance  of  the  inner  taper 
sleeve  1  2  1  to  reduce  the  friction  resistance.  This  ensures 
smooth  slide  of  the  inner  taper  sleeve  121  in  the  direction 
of  the  axis  O.  Further,  feeding  the  hydraulic  pressure  to 
the  returning  oil  chamber  129  through  the  oil  feed  hole 
134B  slides  the  inner  taper  sleeve  121  toward  the  front 
end  side,  whereby  the  pressure  acting  on  the  outer  taper 
sleeve  122  in  the  direction  to  increase  its  diameter  is 
eliminated,  allowing  the  roll  sleeve  109  to  decrease  in 
outer  diameter,  releasing  the  fixing  of  the  movable  roll 
R2  and  a  width  change  sleeve  1  43  to  be  later  described. 
Reversely,  feeding  the  hydraulic  pressure  to  the  thrusting 
oil  chamber  130  through  the  oil  feed  hole  134  slides  the 
inner  taper  sleeve  121  to  the  base  end  side  to  impose 
on  the  outer  taper  sleeve  122  a  pressure  acting  in  the 
direction  to  increase  its  diameter,  whereby  the  outer 
diameter  of  the  roll  sleeve  109  is  increased,  fixing  the 
movable  roll  R2  and  width  change  sleeve  1  43  in  position. 

The  roll  position  adjusting  means  1  13  comprises  an 
adjusting  male  threaded  portion  1  41  formed  on  the  base 
end  side  of  the  roll  sleeve  1  09,  and  a  width  change  sleeve 
143  fitted  on  the  roll  sleeve  109  and  having  an  adjusting 
female  threaded  portion  1  42  formed  on  the  inner  surface 
thereof  with  is  threadedly  engaged  with  the  adjusting 
male  threaded  portion  of  the  roll  sleeve  1  09.  Further,  as 
shown  in  Fig.  13,  there  is  a  sleeve  locking  assembly  147 
having  a  locking  arm  144  rotatably  attached  to  the  bear- 
ing  mount  assembly  51  ,  a  plurality  of  engaging  grooves 
1  45  axially  formed  on  the  outer  peripheral  surface  of  the 
width  change  sleeve  143,  and  an  engaging  and  disen- 
gaging  cylinder  146  adapted  to  engage  and  disengage 
the  locking  portion  1  44a  at  the  front  end  with  and  from 
said  locking  grooves  145  by  rotating  said  locking  arm 
144.  Further,  this  roll  position  adjusting  means  113  is 
actuated  by  a  roll  shaft  rotating  device  which  rotates  the 
roll  shaft  3A  by  rotating  driving  and  driven  gears  1  48A 
and  148B  by  the  roll  drive  motor  14A. 

In  the  above  arrangement,  the  locking  arm  144  of 
the  sleeve  locking  assembly  1  47  is  locked  in  the  locking 
groove  145  to  restrain  the  rotation  of  the  width  change 
sleeve  143,  in  which  state  the  roll  drive  motor  14A  is 
driven  to  rotate  the  roll  shaft  3A  at  low  speed,  moving  the 
width  change  sleeve  143  in  the  direction  of  the  axis  O 
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under  the  action  of  the  adjusting  male  and  female 
threaded  portions  141  and  142,  sliding  the  movable  roll 
R2  for  positional  adjustment. 

In  addition,  the  lower  driven  roll  shaft  3B,  as  shown 
in  phantom  lines  in  Fig.  1  2,  is  driven  in  that  the  gears  1  52  5 
ad  153  are  rotated  by  the  roll  drive  motor  14B. 

In  the  above  arrangement,  the  width  adjusting  oper- 
ation  for  the  fixed  and  movable  rolls  R1  and  R2  will  now 
be  described. 

10 
(1)  The  roll  drive  motors  1  4A  and  1  4B  of  the  roll  shaft 
rotating  device  are  stopped. 
(2)  Then,  the  engaging  and  disengaging  cylinder 
1  46  of  the  sleeve  locking  assembly  1  47  is  driven  to 
rotate  the  locking  arm  1  44.  And  the  locking  portion  is 
1  44a  engages  the  locking  groove  1  45  to  restrain  the 
rotation  of  the  width  change  sleeve  1  43.  At  this  time, 
if  the  locking  groove  145  and  the  locking  portion 
1  44a  do  not  coincide  with  each  other,  the  roll  shaft 
3A  is  rotated  at  low  speed  by  the  roll  drive  motor  1  4A.  20 
(3)  Hydraulic  pressure  from  the  hydraulic  device  131 
is  fed  first  to  the  oil  grooves  1  28  through  the  coupling 
1  33  and  oil  feed  hole  1  34A  to  enlarge  the  slide  clear- 
ance  of  the  inner  taper  sleeve  121  to  reduce  the  fric- 
tion  resistance.  Then,  hydraulic  pressure  is  fed  to  the  25 
returning  oil  chamber  129  through  the  oil  feed  hole 
134B  to  slide  the  inner  taper  sleeve  121  toward  the 
front  end  as  indicated  by  the  arrow  G.  As  a  result, 
the  pressure  applied  from  the  outer  taper  sleeve  1  22 
in  the  direction  to  increase  the  diameter  of  the  roll  30 
sleeve  109  is  removed  to  release  the  fixing  of  the 
movable  roll  R2  and  width  change  sleeve  143. 
(4)  The  hydraulic  pressure  is  discharged  from  the  oil 
grooves  128  to  release  the  roll  sleeve  109  from  the 
pressure  applied  thereto  by  the  outer  taper  sleeve  35 
122.  And  the  actuating  shaft  172  is  fixed  to  the  roll 
support  frame  2  by  the  solenoid  clutch  1  73.  Further, 
the  roll  shaft  3A  id  rotated  at  low  speed  by  the  roll 
drive  motor  1  4A.  Thereby,  the  width  change  sleeve 
143  is  slid  in  the  direction  of  the  axis  O  under  the  40 
action  of  the  adjusting  threaded  portions  141  and 
142,  moving  the  movable  roll  R2  to  the  intended 
position.  Thereupon,  the  amount  of  travel  of  the 
movable  roll  R2  is  measured  in  terms  of  rpm  by  a 
pulse  osscillator  built  in  the  roll  drive  motor  14  A  45 
(14B)  of  the  roll  shaft  rotating  device. 
(5)  Hydraulic  pressure  from  the  hydraulic  device  131 
is  fed  again  to  the  oil  grooves  128  through  the  oil 
feed  hole  1  34A  to  enlarge  the  slide  clearance  of  the 
inner  taper  sleeve  121  to  reduce  the  friction  resist-  so 
ance. 
(6)  Further,  the  roll  shaft  3A  is  axially  moved  by  the 
shaft  adjusting  device  105,  and  the  positions  of  the 
fixed  and  movable  rolls  R1  and  R2  are  detected  by 
a  plurality  of  ultrasonic  position  detectors  149A  55 
through  149C  shown  in  Fig.  11  so  as  to  allow  the 
center  to  coincide  with  the  pass  line  R 
(7)  Further,  in  the  case  where  the  fixed  and  movable 
rolls  R1  and  R2  are  exchanged,  the  roll  sleeve  109 

is  released  from  fixing,  thereupon  the  coupling  133 
is  removed  from  the  roll  shaft  3A.  And  the  bearing 
mount  assembly  5  is  moved  away  to  separate  the 
bearing  4A  from  the  roll  shaft  3B,  whereupon  the 
fixed  and  movable  rolls  R1  and  R2  together  with  the 
roll  sleeve  1  09  are  extracted  from  the  roll  shaft  3A 
by  the  roll  exchange  carriage  40,  and  new  straight- 
ening  rolls  R1'  and  R2'  together  with  a  roll  sleeve 
109'  are  mounted  on  the  roll  shaft  3A.  In  addition, 
the  coupling  33  is  mounted  and  dismounted  on  and 
from  the  roll  shaft  3A  only  when  the  fixed  and  mov- 
able  rolls  R1  and  R2  are  to  be  exchanged. 

Further,  in  the  above  embodiment,  ultrasonic  posi- 
tion  detectors  1  49A  through  1  49C  have  been  used  for 
detection  of  the  positions  of  the  fixed  and  movable  rolls 
R1  and  R2;  however,  use  may  be  made  of  non-contact 
type  detectors,  such  as  laser  type  position  detectors  or 
eddy  current  type  position  detectors,  or  contact  type 
detectors  wherein  the  piston  rod  is  extended  from  a  cyl- 
inder  device  to  contact  a  roll  and  the  roll  position  is 
detected  from  the  amount  of  extension  of  the  piston  rod. 

Further,  in  the  above  embodiments,  an  H-steel 
shape  has  been  illustrated  as  an  example  of  a  work- 
piece;  however,  as  shown  in  Fig.  14,  a  workpiece,  such 
as  a  sheet  pile  S,  may  be  corrected  or  rolled  by  mounting 
a  fixed  rolls  Ru1  ad  Rd1  and  movable  rolls  Ru2  and  Rd2 
of  different  shape  on  the  upper  and  lower  roll  shafts  3A 
and  3B. 

Fig.  15  shows  another  embodiment  of  a  roll  width 
adjusting  device,  and  the  same  members  as  those 
shown  in  the  preceding  embodiment  are  denoted  by  the 
same  reference  numerals  to  omit  a  repetitive  description 
thereof. 

In  this  embodiment,  a  shaft  hole  181  for  the  sleeve 
mounting  and  dismounting  means  is  formed  in  the  bear- 
ing  mount  assembly  5,  and  an  actuating  shaft  182 
installed  in  the  shaft  hole  181  is  operable  from  the  bear- 
ing  mount  assembly  side.  And  after  the  actuating  shaft 
1  82  has  been  fixed  on  the  roll  exchange  carriage  40  (Fig. 
1)  by  actuating  shaft  fixing  devices  182  installed  on  the 
roll  receiving  shafts  47A  and  47B  and  roll  transferring 
shafts  48A  and  48B,  the  roll  shaft  3A  is  rotated  at  low 
speed,  with  the  result  that  the  actuating  shaft  1  82  is  axi- 
ally  moved  under  the  action  of  the  adjusting  threaded 
portions141  and  142  (Fig.  11)  to  allow  the  cotter  pins  26 
to  advance  and  retract  so  as  to  fix  or  free  the  roll  sleeve 
109. 

Further,  the  oil  feed  holes  185A  through  185C  con- 
nected  to  the  returning  oil  chamber  129,  thrusting  oil 
chamber  130  and  oil  grooves  128  are  formed  in  the  roll 
shaft  3A  and  located  closer  to  the  roll  support  frame  2 
and  open  at  the  base  end  and  are  connected  to  the 
hydraulic  device  131  through  the  coupling  186.  The 
lower,  driven  roll  shaft  3B  is  driven  for  rotation  by  the  roll 
rotation  motor  14B  connected  to  the  roll  shaft  3B  from 
outside  the  coupling  186. 
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According  to  the  above  embodiment,  there  is  no 
need  to  remove  the  coupling  from  the  roll  shafts  3A  and 
3B  for  exchange  of  the  rolls  R1  and  R2. 

Claims 

1  .  A  roll  type  processing  facility  wherein  on  one  side  of 
the  pass  line  there  is  a  roll  support  frame  projecting 
toward  the  pass  line  and  having  a  plurality  of  roll 
shafts  with  straightening  rolls  mounted  thereon  and 
on  the  other  side  of  the  pass  line  there  is  a  bearing 
mount  assembly  provided  with  bearings  for  support- 
ing  the  front  ends  of  said  roll  shafts,  said  roll  type 
processing  facility  being  characterized  in  that 

said  bearings  on  said  bearing  mount  assem- 
bly  are  designed  for  removable  mounting  on  the  roll 
shafts,  and  said  bearing  mount  assembly  is  movable 
toward  and  away  from  the  roll  support  frame,  said 
bearings  on  said  bearing  mount  assembly  being 
adapted  to  be  removed  from  the  roll  shafts  at  a  posi- 
tion  remote  from  the  roll  support  frame, 

said  bearing  mount  assembly  being  movable 
between  a  first  position  where  it  is  raised  around  an 
axis  parallel  with  the  pass  line  and  a  second  position 
where  it  is  turned  flat  around  said  axis,  the  arrange- 
ment  being  such  that  the  space  available  above  said 
bearing  mount  assembly  which  is  now  turned  flat  is 
used  as  a  roll  exchange  operation  space  in  perform- 
ing  roll  exchange  operation. 

2.  A  roll  type  processing  facility  as  set  forth  in  Claim  1  , 
wherein 

there  is  provided  a  roll  exchange  device 
adapted  to  be  moved  into  the  roll  exchange  opera- 
tion  space  so  as  to  make  it  possible  to  exchange 
press  rolls. 

3.  A  roll  type  processing  facility  wherein  on  one  side  of 
the  pass  line  there  is  a  roll  support  frame  projecting 
toward  the  pass  line  and  having  a  plurality  of  roll 
shafts  with  straightening  rolls  mounted  thereon  and 
on  the  other  side  of  the  pass  line  there  is  a  bearing 
mount  assembly  provided  with  removable  bearings 
for  supporting  the  front  ends  of  said  roll  shafts,  said 
roll  type  processing  facility  being  characterized  in 
that 

said  bearings  on  said  bearing  mount  assem- 
bly  are  designed  for  removable  mounting  on  the  roll 
shafts,  and  said  bearing  mount  assembly  is  movable 
toward  and  away  from  the  roll  support  frame, 

said  bearings  on  said  bearing  mount  assem- 
bly  being  adapted  to  be  moved  for  shunting  in  par- 
allel  with  the  pass  line  from  a  position  remote  from 
the  roll  support  frame,  the  arrangement  being  such 
that  the  space  on  the  front  end  side  of  the  roll  shafts 
after  the  bearing  mount  assembly  has  been  moved 
is  used  as  a  roll  exchange  operation  space  for  per- 
forming  roll  exchange  operation. 

4.  A  roll  type  processing  facility  as  set  forth  in  Claim  2, 
wherein 

there  is  provided  a  roll  exchange  device 
adapted  to  be  moved  into  the  roll  exchange  opera- 

5  tion  space  so  as  to  make  it  possible  to  exchange 
straightening  rolls. 

5.  A  roll  width  adjusting  device  in  a  roll  processing  facil- 
ity  having  a  pair  of  straightening  rolls  fitted  on  a  roll 

10  shaft  projecting  from  a  roll  support  frame  toward  the 
pass  line, 

said  roll  width  adjusting  device  being  charac- 
terized 

in  that  said  straightening  rolls  consist  of  a 
15  fixed  roll  fixed  on  the  roll  shaft  and  a  movable  roll 

movable  toward  and  away  from  the  fixed  roll,  and 
in  that  said  adjusting  device  comprises 
an  inner  taper  sleeve  fitted  for  slide  move- 

ment  within  a  predetermined  range  on  the  roll  shaft, 
20  an  outer  taper  sleeve  fitted  on  said  inner  taper 

sleeve  such  that  its  inner  peripheral  taper  surface 
contacts  the  outer  peripheral  taper  surface  of  said 
inner  taper  sleeve, 

a  roll  sleeve  fitted  on  said  outer  taper  sleeve 
25  and  having  said  movable  roll  fitted  thereon  for  axial 

slide  movement, 
an  adjusting  male  threaded  portion  formed 

on  the  outer  peripheral  surface  of  said  roll  sleeve, 
a  width  change  sleeve,  fitted  on  said  roll 

30  sleeve  and  having  an  adjusting  female  threaded  por- 
tion  threadedly  engaged  with  said  adjusting  male 
threaded  portion  of  said  roll  sleeve  and  connected 
to  the  movable  sleeve, 

a  sleeve  locking  element  capable  of  prevent- 
35  ing  rotation  of  said  width  change  sleeve, 

sleeve  expanding  and  contracting  means 
adapted  to  respond  to  the  axial  slide  movement  of 
the  inner  taper  sleeve  by  expanding  or  contracting 
the  outer  diameter  of  the  roll  sleeve  by  its  taper  sur- 

40  face  to  thereby  fix  or  release  said  movable  roll  and 
width  change  sleeve  to  or  from  the  roll  shaft,  and 

roll  position  adjusting  means  whereby  with 
the  movable  roll  and  width  change  sleeve  released 
from  the  roll  shaft  by  said  sleeve  expanding  and  con- 

45  tracting  means  and  with  the  width  change  sleeve 
prevented  by  the  sleeve  locking  element  from  rotat- 
ing,  the  rotation  of  the  roll  shaft  causes  the  width 
change  sleeve  and  movable  roll  to  slide  axially  under 
the  action  of  the  adjusting  male  and  female  threaded 

so  portions. 

6.  A  roll  width  adjusting  device  in  a  roll  processing  facil- 
ity  as  set  forth  in  Claim  5,  wherein 

the  roll  shaft  is  rotatably  supported  in  the  roll 
55  support  frame,  thefront  end  of  the  roll  shaft  is  remov- 

ably  supported  in  a  bearing  on  a  bearing  mount 
assembly  which  is  movable  toward  and  away  from 
the  roll  support  frame, 

a  returning  oil  chamber  and  a  thrusting  oil 

10 
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chamber  formed  on  the  opposite  ends  of  the  inner 
taper  sleeve  in  the  sleeve  expanding  and  contracting 
means  for  axially  sliding  the  inner  taper  sleeve, 

an  oil  feed  hole  is  formed  in  the  roll  shaft  for 
supplying  hydraulic  pressure  to  said  returning  and  5 
thrusting  oil  chambers,  and 

a  coupling  is  installed  on  that  end  of  the  roll 
shaft  which  is  associated  with  the  roll  support  frame. 

55 
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