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(54)  Rolling  mill  slitting  appara tus  

(57)  An  apparatus  is  disclosed  for  subdividing  an 
elongated  product  (P)  moving  axially  along  a  pass  line 
(L).  The  apparatus  comprises  at  least  one  pair  of  rotat- 

ably  driven  slitting  discs  (38,40)  arranged  in  a  coplanar 
relationship  on  opposite  sides  of  the  pass  line  (L),  with 
their  rotational  axes  (A)  being  offset  one  from  the  other 
in  the  direction  of  product  movement. 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  845  307  A1 2 

Description 

This  invention  relates  generally  to  rolling  mills  pro- 
ducing  elongated  products  such  as  bars,  rods  and  the 
like,  and  is  concerned  in  particular  with  an  improved  ap- 
paratus  for  longitudinally  subdividing  a  relatively  large 
intermediate,  elongated  product  moving  axially  along  a 
pass  line  into  multiple  smaller  strands  which  are  then 
directed  to  parallel  continuing  pass  lines  for  further  roll- 
ing  into  finished  products. 

In  a  typical  conventional  slitting  operation,  as  de- 
picted  somewhat  diagrammatically  in  Figures  1  to  5,  a 
pair  of  rotatably  driven  slitting  discs  10a,  10b  are  ar- 
ranged  on  opposite  sides  of  a  pass  line  L.  As  shown  in 
Figure  2,  the  periphery  of  each  slitting  disc  is  defined  by 
angled  shoulders  12  tapering  to  a  sharpened  edge  14. 
A  product  P  is  directed  along  the  pass  line  between  the 
slitting  discs.  Prior  to  its  arrival  at  the  slitting  discs,  and 
as  shown  in  Figure  3,  the  product  has  a  shaped  cross 
section  comprised  of  at  least  two  segments  16,18  joined 
one  to  the  other  by  an  intermediate  web  20  of  reduced 
thickness.  Typically,  when  producing  concrete  reinforc- 
ing  bars,  the  segments  16,  1  8  will  have  a  somewhat  oval 
cross-section  with  major  and  minor  dimensions  D-,,  D2 
respectively. 

Conventional  thinking  has  heretofore  dictated  that 
the  edges  14  of  the  slitting  discs  16,  18  be  spaced  one 
from  the  other  to  provide  a  gap  22  (enlarged  for  ease  of 
illustration  in  Figure  1),  which  prevents  damaging  con- 
tact  of  one  disc  with  the  other.  Paradoxically,  however, 
the  gap  22  also  prevents  the  discs  from  cutting  cleanly 
through  the  web  20  joining  the  two  product  segments 
16,18.  Instead,  the  discs  only  partially  penetrate  the  web 
20.  As  depicted  diagrammatically  by  the  arrows  in  Fig- 
ure  4,  the  angled  shoulders  12  at  the  disc  peripheries 
are  designed  to  push  the  product  segments  apart,  which 
in  turn  tears  any  unsevered  portion  of  the  connecting 
web.  Thus,  as  shown  in  Figure  5,  each  separated  strand 
16',  18'  exiting  from  between  the  slitting  discs  has  a 
somewhat  jagged  surface  imperfection  24.  Such  imper- 
fections  adversely  affect  the  overall  quality  of  the  fin- 
ished  product. 

Also,  the  need  to  laterally  pull  the  segments  apart 
limits  the  number  of  strands  that  can  be  created  to  not 
more  than  two  during  each  slitting  operation. 

An  objective  of  the  present  invention  is  to  arrange 
the  slitting  discs  so  that  they  may  effect  a  clean  cut 
through  the  webs  connecting  product  segments,  thus 
eliminating  the  need  to  tear  the  webs  apart.  This  in  turn 
eliminates  or  at  least  significantly  reduces  any  jagged 
surface  imperfections  on  the  separated  strands. 

A  related  objective  of  the  present  invention  is  to 
achieve  the  aforesaid  optimized  arrangement  of  the  slit- 
ting  discs  without  bringing  the  discs  into  damaging  con- 
tact  with  each  other. 

A  companion  objective  of  the  present  invention  is 
the  provision  of  means  for  adjusting  the  relative  posi- 
tions  of  the  slitting  discs,  thereby  making  it  possible  to 

compensate  for  disc  wear  without  compromising  prod- 
uct  quality. 

Another  objective  of  the  present  invention  is  the  pro- 
vision  of  multiple  pairs  of  slitting  discs  arranged  to  sub- 

5  divided  products  into  three  or  more  strands. 
The  above  objectives  are  achieved  in  accordance 

with  the  invention  which  in  a  broad  aspect  comprises 
apparatus  for  longitudinally  sub-dividing  an  elongated 
product  into  two  or  more  strands,  the  apparatus  com- 

10  prising  at  least  two  rotatable  slitting  discs  arranged  in 
substantially  the  same  plane  on  opposite  sides  of  a  pass 
line,  the  rotational  axes  of  the  discs  being  offset  one 
from  the  other  in  the  direction  of  movement  of  the  elon- 
gated  product  along  the  pass  line. 

is  in  accordance  with  a  preferred  embodiment  of  the 
present  invention,  circular  slitting  discs  are  rotatably 
mounted  in  coplanar  pairs  on  opposite  sides  of  a  pass 
line.  A  relatively  large  shaped  intermediate  product  sec- 
tion  is  directed  along  the  pass  line.  The  intermediate 

20  product  section  has  at  least  two  segments  joined  by  an 
intermediate  web,  and  the  peripheries  of  the  slitting 
discs  are  arranged  to  penetrate  that  web  from  opposite 
sides  of  the  pass  line.  The  rotational  axes  of  the  slitting 
discs  are  offset  one  from  the  other  in  the  direction  of 

25  product  movement  along  the  pass  line,  thereby  allowing 
for  increased  penetration  of  the  disc  peripheries  into  the 
product  web,  and  without  one  disc  periphery  coming  into 
damaging  contact  with  the  other  disc  periphery.  The  slit- 
ting  discs  are  rotatably  driven  in  opposite  directions  urg- 

30  ing  the  product  along  the  pass  line  while  effecting  a 
smooth  cut  of  the  connecting  web  as  the  product  seg- 
ments  are  separated  into  smaller  strands. 

Preferably,  the  slitting  disc  peripheries  are  tangent 
to  a  common  line,  and  that  common  line  is  preferably 

35  the  pass  line  along  which  the  product  is  being  directed. 
Advantageously,  multiple  pairs  of  slitting  discs  are 

arranged  to  simultaneously  subdivide  a  product  into 
three  or  more  strands. 

The  rotational  axes  of  the  slitting  discs  are  prefera- 
40  bly  adjustable  to  accommodate  disc  wear  without  com- 

promising  the  quality  of  the  separated  strands. 
These  and  other  objects,  features  and  advantages 

of  the  present  invention  will  be  described  in  greater  de- 
tail  with  reference  to  the  accompanying  drawings, 

45  wherein: 

Figure  1  is  a  diagrammatic  illustration  of  a  typical 
prior  art  slitting  apparatus; 
Figures  2,  3,  4  and  5  are  enlarged  sectional  views 

so  taken  respectively  along  lines  2-2,  3-3,  4-4  and  5-5 
of  Figure  1  ; 
Figure  6  is  a  top  view,  partially  sectioned,  of  a  slitting 
apparatus  in  accordance  with  the  present  invention; 
Figure  7  is  a  sectional  view  taken  along  line  7-7  of 

55  Figure  6; 
Figure  8  is  an  enlarged  diagrammatic  illustration  de- 
picting  the  offset  relationship  of  the  slitting  discs; 
Figure  9  is  a  sectional  view  taken  along  9-9  of  Fig- 
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ure  6; 
Figure  1  0  is  an  end  view  looking  from  right  to  left  in 
Figure  6; 
Figure  11  is  an  enlarged  sectional  view  taken  along 
line  11-11  of  Figure  6; 
Figure  12  is  an  enlarged  plan  view  of  the  cutting 
discs,  with  portions  broken  away  to  show  the  under- 
lying  separating  discs;  and 
Figure  1  3  is  an  enlarged  sectional  view  taken  along 
line  13-13  of  Figure  12. 

With  further  reference  to  Figures  6-1  3,  a  slitting  ap- 
paratus  in  accordance  with  the  present  invention  is  gen- 
erally  depicted  at  26.  The  apparatus  is  designed  to  lon- 
gitudinally  subdivide  an  elongated  product  P  moving  ax- 
ially  along  a  pass  line  L2. 

As  can  be  best  seen  in  Figure  1  1  ,  the  product  P  has 
been  configured  by  previous  rolling  operations  (not 
shown)  into  a  plurality  of  segments  28,  30,  32  and  34 
joined  one  to  the  other  by  relatively  thin  intermediate 
webs  36. 

A  plurality  of  pairs  of  slitting  discs  38,40  are  carried 
on  parallel  support  shafts  42  arranged  on  opposite  sides 
of  the  pass  line  L.  The  support  shafts  are  journalled  by 
roller  and  thrust  bearing  assemblies  44,  46  for  rotation 
in  eccentric  sleeves  48,  the  latter  in  turn  being  journalled 
for  rotation  in  a  suitable  housing  structure  generally  de- 
picted  at  50.  As  shown  in  Figure  8,  the  rotational  axes 
A  of  the  support  shafts  42  are  offset  one  from  the  other 
by  a  distance  "X"  measured  in  the  direction  of  product 
movement  along  the  pass  line  L.  Typically  new  slitting 
discs  38  will  have  diameters  ranging  from  about  150  to 
200  mm,  and  the  offset  distance  X  will  typically  be  in  the 
range  of  about  10  to  30  mm.  Preferably,  the  offset  dis- 
tance  X  will  be  less  than  about  5  %  of  the  maximum  di- 
ameter  of  the  slitting  discs. 

The  slitting  discs  38,  40  of  each  pair  are  arranged 
in  a  coplanar  relationship.  The  offset  distance  X  enables 
the  peripheries  38',  40'  of  the  slitting  discs  to  be  brought 
closer  together  with  respect  to  the  webs  36  without  one 
coming  into  damaging  contact  with  the  other.  In  the  pre- 
ferred  embodiment  herein  illustrated,  the  peripheries 
38',  40'  are  each  tangent  to  but  at  different  locations 
along  a  common  line  which  advantageously  is  the  pass 
line  L. 

By  arranging  the  slitting  discs  in  the  above  de- 
scribed  offset  relationship,  each  disc  periphery  38',  40' 
can  penetrate  a  web  36  to  a  greater  extent,  thereby 
achieving  a  clean  cut  without  having  to  pull  the  intercon- 
nected  segments  apart  in  order  to  tear  any  unsevered 
web  portions.  More  particularly,  and  as  can  best  be  seen 
in  Figure  13,  a  web  36  will  be  partially  cut  as  at  52  by 
the  lower  slitting  disc  periphery  40'  at  one  location,  and 
the  remaining  web  will  be  cut  as  at  54  at  a  second  loca- 
tion  by  the  upper  disc  periphery  38'.  This  is  advanta- 
geous  from  several  respects.  The  resulting  clean  cut 
avoids  or  at  least  substantially  minimizes  any  resulting 
jagged  surface  imperfections.  Also,  since  the  slitting  op- 

eration  of  the  present  invention  does  not  rely  on  lateral 
separation  of  the  product  segments,  three  or  more  seg- 
ments  can  be  simultaneously  slit  by  multiple  pairs  of  slit- 
ting  discs  during  a  single  slitting  operation.  One  cut  will 

5  not  interfere  with  the  next  adjacent  cut  because  none  of 
the  cuts  requires  lateral  segment  separation. 

As  can  best  be  seen  in  Figure  9,  the  eccentric 
sleeves  48  are  preferably  provided  with  toothed  seg- 
ments  56  which  mesh  with  opposite  hand  pinion  gears 

10  58  carried  on  a  common  vertically  disposed  adjustment 
shaft  60.  Rotation  of  shaft  60  will  cause  simultaneous 
rotation  of  the  eccentric  sleeves  48  in  opposite  direc- 
tions,  which  in  turn  will  adjust  the  positions  of  the  support 
shafts  42  and  their  respective  slitting  discs  38  with  re- 

's  spect  to  the  pass  line  L.  Such  adjustments  accommo- 
date  changes  in  the  slitting  disc  diameters  as  they  are 
periodically  reground  to  compensate  for  wear. 

As  can  be  best  seen  by  a  combined  reference  to 
Figures  6,  7  and  12,  the  outboard  pairs  of  slitting  discs 

20  38,40  are  followed  by  separating  discs  62  designed  to 
deflect  the  severed  outboard  strands  28',  34'  laterally 
outwardly  to  guide  assemblies  (not  shown)  which  redi- 
rect  the  strands  to  parallel  paths.  The  center  pair  of  slit- 
ting  discs  38,40  is  likewise  followed  by  a  separating  disc 

25  64  which  laterally  spreads  the  two  separated  center 
strands  30',  32'  for  redirection  along  parallel  paths. 

The  support  shafts  42  carry  gears  66  which  are  sep- 
arate  from  each  other,  each  gear  66  being  in  meshed 
relationship  with  a  gear  68  on  a  gear  shaft  70.  The  gear 

30  shafts  70  are  parallel  to  the  support  shafts  42,  and  the 
gears  68  are  intermeshed.  One  gear  shaft  70  is  driven 
by  an  external  drive  (not  shown).  This  arrangement 
drives  the  support  shafts  42  and  the  slitting  discs  38,  40 
carried  thereon  in  opposite  directions  indicated  sche- 

35  matically  by  the  arrows  in  Figure  1  3,  thus  serving  to  pull 
the  product  P  through  the  slitting  apparatus. 

In  light  of  the  foregoing,  it  will  now  be  understood 
by  those  skilled  in  the  art  that  various  changes  and  mod- 
ifications  can  be  made  to  the  embodiment  herein  dis- 

40  closed  without  departing  from  the  spirit  and  scope  of  the 
invention.  For  example,  the  number  of  pairs  of  slitting 
discs  can  be  varied  to  accommodate  a  wide  range  of 
product  configurations  and  resulting  numbers  of  sev- 
ered  strands.  The  manner  in  which  the  parting  between 

45  the  support  shafts  is  adjusted  can  be  changed,  for  ex- 
ample  by  shifting  only  one  shaft  while  allowing  the  other 
to  remain  stationary.  In  some  cases,  it  may  be  advanta- 
geous  to  have  the  slitting  disc  peripheries  overlap  a 
common  reference  line. 

50 

Claims 

1  .  Apparatus  for  longitudinally  subdividing  an  elongat- 
es  ed  product  (P)  moving  axially  along  a  pass  line  L2, 

said  product  having  at  least  two  segments  (28,30 
etc.)  laterally  spaced  one  from  the  other  and  inte- 
grally  joined  by  an  intermediate  web  (36)  of  reduced 
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thickness,  said  apparatus  comprising: 

at  least  two  slitting  discs  (38,40)  rotatably 
mounted  in  a  substantially  coplanar  relation- 
ship,  the  periphery  (38',  40')  of  said  slitting  discs 
being  arranged  to  protrude  between  said  seg- 
ments  and  to  penetrate  said  web  from  opposite 
sides  of  said  pass  line,  the  rotational  axes  of 
said  slitting  discs  being  offset  one  from  the  oth- 
er  in  the  direction  of  movement  of  said  product 
along  said  pass  line  to  provide  a  corresponding 
offset  of  the  maximum  penetration  of  the  disc 
peripheries  into  said  web;  and 
means  for  rotatably  driving  said  slitting  discs  in 
opposite  directions  to  urge  said  product  along 
said  pass  line  while  effecting  a  subdivision 
thereof  into  smaller  strands. 

2.  Apparatus  as  claimed  in  claim  1  wherein  the  periph- 
eries  (38',  40')  of  said  slitting  discs  are  tangent  to  a 
common  line. 

3.  Apparatus  as  claimed  in  claim  1  wherein  the  periph- 
eries  (38',  40')  of  said  slitting  discs  are  tangent  to 
said  pass  line. 

4.  Apparatus  as  claimed  in  any  one  of  the  preceding 
claims  wherein  a  plurality  of  pairs  of  slitting  discs 
(38,40)  are  arranged  laterally  of  the  pass  line  to  ef- 
fect  multiple  longitudinal  subdivisions  of  said  prod- 
uct. 

5.  Apparatus  as  claimed  in  any  one  of  the  preceding 
claims  further  comprising  separating  means  (62,64) 
arranged  along  said  pass  line  downstream  of  and 
in  substantial  alignment  with  said  slitting  discs  for 
laterally  separating  said  strands. 

6.  Apparatus  as  claimed  in  any  one  of  the  preceding 
claims  further  comprising  means  (48,60)  for  adjust- 
ing  the  distance  between  the  rotational  axes  of  the 
slitting  discs. 

7.  Apparatus  as  claimed  in  claim  6  wherein  said  slitting 
discs  are  carried  on  support  shafts  (42)  extending 
orthogonally  with  respect  to  said  pass  line,  and 
wherein  said  means  for  rotatably  driving  said  slitting 
discs  comprises  gears  (66)  on  said  support  shafts 
in  meshed  relationship  with  intermeshed  gears  (68) 
carried  on  gear  shafts  (70)  parallel  to  said  support 
shafts. 

8.  Apparatus  as  claimed  in  claim  7  wherein  said  sup- 
port  shafts  are  journalled  for  rotation  in  eccentric 
sleeves  (48)  with  means  (60)  for  rotating  said  ec- 
centric  sleeves  in  order  to  adjust  the  spacing  be- 
tween  said  support  shafts. 

9.  Apparatus  as  claimed  in  any  one  of  the  preceding 
claims  wherein  amount  (X)  of  said  offset  is  less  than 
about  5%  of  the  diameter  of  the  slitting  discs. 

5  10.  Apparatus  as  claimed  in  any  one  of  the  preceding 
claims  wherein  said  slitting  discs  are  arranged,  ig- 
noring  said  offset,  essentially  one  above  the  other, 
and  wherein  the  rotational  axis  of  the  upper  disc 
(38)  is  arranged  downstream  from  the  rotational  ax- 

10  is  of  the  lower  disc  (40). 

11.  A  method  of  sub-dividing  an  elongated,  rolled  prod- 
uct  into  two  or  more  longitudinally  sub-divided 
strands,  said  rolled  product  having  at  least  two  seg- 

15  ments  laterally  spaced  from  one  another  and  inte- 
grally  joined  by  an  intermediate  web  of  reduced 
thickness,  said  method  comprising  feeding  said 
rolled  product  axially  along  a  pass  line  between 
substantially  coplanar,  rotatable  slitting  discs 

20  whose  rotational  axes  are  offset  from  one  another 
in  the  direction  of  movement  of  the  rolled  product 
along  the  pass  line,  whereby  the  slitting  discs  to- 
gether  substantially  penetrate  said  intermediate 
web  without  the  peripheries  of  the  discs  contacting 

25  each  other. 

12.  A  method  as  claimed  in  claim  11  wherein  the  slitting 
discs  positioned  on  opposite  sides  of  the  pass  line 
are  driven  in  opposite  directions  so  as  to  urge  the 

30  rolled  product  along  the  pass  line,  while  effecting 
sub-division  of  the  product  into  said  strands. 

13.  A  method  as  claimed  in  claim  11  or  12  wherein  the 
rolled  product  is  separated  into  individual  strands 

35  by  separating  means  located  downstream  from  said 
slitting  discs  and  arranged  to  exert  a  separating 
force  between  said  strands. 
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