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Description 

[0001  ]  This  invention  relates  to  a  rolling  unit  having  at 
least  two  successive  roll  stands  for  rolling  products  such 
as  steel  bars  or  wire  rods,  in  which  the  axis-to-axis  dis- 
tance  between  the  rolls  in  one  roll  stand  and  those  of 
the  other  roll  stand  is  shortened  so  as  to  eliminate  the 
need  for  interstand  guides. 
[0002]  Rolling  mills  are  known  in  which  a  plurality  of 
roll  stands  are  serially  arranged  along  a  pass  line,  and 
the  product  is  rolled  to  a  predetermined  size  by  passing 
it  through  these  roll  stands.  Each  roll  stand  is  equipped 
with  a  pair  of  rolls  disposed  rotatably  in  a  housing,  and 
the  product  is  passed  through  a  roll  pass  defined  by 
grooves  in  the  rolls.  In  the  roughing  and  intermediate 
sections  of  the  mill,  the  pass  sequence  can  be  "oval- 
round"  in  which  oval  and  round  roll  passes  are  alter- 
nately  disposed  sequentially.  Alternatively,  the  pass 
sequences  can  be  "rhombic-square"  in  which  rhombic 
and  square  roll  passes  are  alternately  disposed 
sequentially.  In  the  finishing  section  of  the  mill,  however, 
an  oval-round  pass  sequence  is  usually  employed  to 
deliver  a  round  product  from  the  mill. 
[0003]  In  the  oval-round  pass  sequence,  a  roller  guide 
is  disposed  at  the  inlet  side  of  each  round  pass,  so  that 
the  product  can  be  fed  in  a  proper  orientation  into  the 
round  pass  and  thus  can  be  accurately  rolled.  In  the 
rhombic-square  pass  sequence,  a  similar  guide  is  also 
disposed  at  the  inlet  side  of  each  square  pass  so  as  to 
optimize  area  reductions. 
[0004]  In  the  rolling  mill  described  above,  a  roll  parting 
adjustment  device  must  inevitably  be  employed  for 
adjusting  the  clearance  or  "parting"  between  the  roll 
pairs  so  as  to  adjust  the  cross-sectional  dimensions  of 
the  product  passing  therebetween.  The  roll  parting 
adjustment  device  is  designed  to  move  one  roll  closer  to 
or  farther  from  the  other  roll,  the  latter  roll  being  feed  at 
a  predetermined  position. 
[0005]  When  the  parting  of  the  rolls  is  adjusted,  the 
position  of  the  associated  roller  guide  disposed  in  the 
rolling  unit  must  he  adjusted  correspondingly  causing 
an  attendant  loss  of  valuable  production  time.  Further, 
since  misguiding  of  the  product  by  the  roller  guide  leads 
to  defects,  maintenance  of  guide  bearings,  checking  of 
surface  flaws  on  the  guide  rollers,  checking  of  the  rolling 
state  of  the  rollers,  etc.,  must  frequently  be  carried  out. 
It  can  also  be  pointed  out  that  the  roller  guides  disposed 
between  the  respective  roll  stands  make  the  structure  of 
the  rolling  equipment  more  complicated  and  costly. 
[0006]  In  such  rolling  mills,  since  housing  posts  for 
supporting  the  roll  parting  adjustment  mechanisms  are 
located  on  the  inlet  side  and  outlet  side,  the  distance 
between  the  upstream  roll  stand  and  the  downstream 
roll  stand  increases  by  the  thickness  of  the  posts.  Addi- 
tionally,  the  roller  guides  disposed  between  the  roll 
stands  also  take  up  space,  with  the  result  that  the  over- 
all  length  of  the  installation  is  disadvantageously 
increased. 

[0007]  JP-A-61  -150703;  JP-A-55-1  03204  and  EP-A- 
0340505  each  disclose  a  rolling  mill  unit  consisting  of 
two  roll  stands  arranged  in  such  a  way  that  the  rotational 
axes  of  the  rolls  in  a  first  roll  stand  is  offset  from  those  of 

5  an  adjacent  roll  stand  by  an  angle  of  90°.  The  axis  to 
axis  distance  between  the  rolls  in  the  two  stands  is 
short. 
[0008]  A  general  objective  of  the  present  invention  is 
to  avoid  or  at  least  substantially  mitigate  the  problems 

10  noted  above  by  achieving  a  significant  reduction  in  the 
distance  between  roll  stands  in  a  rolling  mill,  while  still 
having  the  option  to  vary  the  roll  parting  between  the 
work  rolls,  thus  substantially  simplifying  the  task  of 
accommodating  different  product  sees  and  eliminating 

15  the  need  for  interstand  guides. 
[0009]  According  to  the  present  invention  there  is  pro- 
vided  a  rolling  unit  comprising  at  least  two  roll  stands 
arranged  along  a  mill  pass  line,  each  roll  stand  having  a 
pair  of  work  rolls  carried  on  roll  shafts,  with  the  axes  of 

20  the  work  rolls  of  one  roll  stand  being  offset  by  90°  with 
respect  to  the  axes  of  the  work  rolls  of  the  other  roll 
stand,  characterised  in  that  the  roll  shafts  are  journalled 
for  rotation  in  eccentric  sleeves  which  in  turn  are  jour- 
nalled  for  rotation  in  housings,  the  eccentric  sleeves  are 

25  spaced  from  opposite  first  and  second  sides  of  their 
respective  housings  by  first  and  second  housing  por- 
tions,  the  width  of  the  first  housing  portions  measured  in 
the  direction  of  the  pass  line  being  less  than  the  widths 
of  the  second  housing  portions  measured  in  the  same 

30  direction,  means  in  the  second  housing  portions  for 
rotatably  adjusting  the  eccentric  sleeves  simultaneously 
in  order  to  vary  the  spacing  between  the  work  rolls,  the 
first  sides  of  the  housings  being  arranged  in  a  confront- 
ing  relationship. 

35  [0010]  The  axis-to-axis  distance  between  the  rolls  in 
one  roll  stand  and  the  rolls  in  the  other  roll  stand,  which 
are  arranged  sequentially,  is  set  to  he  not  more  than  1  .2 
times  the  diameter  of  these  rolls.  Consequently,  twisting 
of  the  product  during  the  rolling  process  can  effectively 

40  be  prevented  without  having  to  resort  to  the  use  of  inter- 
stand  guides.  As  a  consequence,  the  overall  design  of 
the  rolling  unit  is  simplified,  with  attendant  reductions  in 
capital  investment.  Furthermore,  occurrence  of  defec- 
tive  products  attributable  to  improper  guide  settings  can 

45  be  eliminated,  and  the  intricate  guide  checking  and 
maintenance  operations  also  can  be  avoided.  Since  the 
rolling  unit  can  be  downsized,  the  entire  length  of  the 
installation  is  reduced,  enabling  efficient  utilisation  of 
plant  space. 

50 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

[001  1  ]  The  features  of  this  invention  that  are  believed 
to  be  novel  are  set  forth  with  particularity  in  the 

55  appended  claims.  The  invention,  together  with  the 
objects  and  advantages  thereof,  may  best  be  under- 
stood  by  reference  to  the  following  description  of  the 
preferred  embodiments  taken  in  conjunction  with  the 
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accompanying  drawings  in  which: 

Fig.  1  shows  in  horizontal  cross-sectional  view  the 
major  portion  of  a  rolling  unit  according  to  a  pre- 
ferred  embodiment  of  the  invention;  s 
Fig.  2  shows  a  partially  cut-away  front  view  of  the 
rolling  unit  according  to  the  preferred  embodiment 
of  the  invention; 
Fig.  3  shows  a  plan  view  of  the  rolling  unit  accord- 
ing  to  the  preferred  embodiment  of  the  invention;  10 
Fig.  4  shows  a  vertical  cross-sectional  view  of  a  first 
roll  stand  in  the  rolling  unit; 
Fig.  5  shows  schematically  a  plan  view  of  the  first 
roll  stand  in  the  rolling  unit; 
Fig.  6  shows  schematically  an  explanatory  view  of  a  15 
roll  parting  adjustment  mechanism  in  the  first  roll 
stand; 
Fig.  7  shows  in  explanatory  view  the  arrangement 
of  rolls  in  each  roll  stand  of  the  rolling  unit  according 
to  the  preferred  embodiment  of  the  invention;  20 
Fig.  8  shows  an  explanatory  view  illustrating  the 
relationship  between  a  pair  of  opposing  rolls  which 
are  rolling  a  small-diameter  product; 
Fig.  9  shows  an  explanatory  view  illustrating  the 
relationship  between  the  axes  of  the  rolls  assuming  25 
the  state  shown  in  Fig.  8  and  the  axis  of  an  eccen- 
tric  member; 
Fig.  10  shows  an  explanatory  view  illustrating  the 
relationship  between  a  pair  of  opposing  rolls  which 
are  rolling  a  large-diameter  product;  30 
Fig.  1  1  shows  an  explanatory  view  illustrating  the 
relationship  between  the  axes  of  the  rolls  assuming 
the  state  shown  in  Fig.  10  and  the  axis  of  the  eccen- 
tric  member;  and 
Fig.  12  shows  an  explanatory  view  of  a  mill  installa-  35 
tion  in  which  several  rolling  mills  are  disposed. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

[0012]  The  rolling  unit  according  to  this  invention  will  40 
be  described  by  way  of  a  preferred  embodiment  refer- 
ring  to  the  attached  drawings.  It  should  be  noted  here 
that,  in  the  preferred  embodiment  described  below,  roll- 
ing  units  10  are  employed  as  the  sizing  mills  for  finish 
rolling  in  the  rolling  mill  shown  in  Fig.  12.  However,  the  45 
rolling  units  10  can  suitably  be  employed  in  the  interme- 
diate  line.  Each  rolling  unit  10  has  three  roll  stands  12, 
14,  16  arranged  serially,  with  rolls  13,  15,  17  being 
arranged  in  such  a  way  that  the  rotational  axes  of  any 
downstream  roll  pair  (15  or  17)  is  offset  from  those  of  so 
the  adjacent  upstream  roll  pair  (13  or  15)  by  an  angle  of 
90°,  as  shown  in  Figs.  2  and  3.  In  this  embodiment,  the 
axes  of  the  rolls  1  3  disposed  in  the  first  roll  stand  1  2 
located  in  the  upstream  position  with  respect  to  the 
direction  of  rolling  a  product  20  and  those  of  the  rolls  1  7  ss 
in  the  third  roll  stand  16  located  in  the  downstream  posi- 
tion  are  set  horizontally,  and  the  axes  of  the  rolls  15  dis- 
posed  in  the  second  roll  stand  14  located  between  the 

first  and  second  roll  stands  1  2  and  1  6  are  set  perpen- 
dicularly,  as  shown  in  Fig.  7.  The  rolls  13,  15,  17  in 
these  three  roll  stands  12,  14,  1  6  constituting  the  rolling 
unit  1  0  are  designed  to  be  driven  by  one  drive  motor  1  8 
via  a  speed  reducer  1  9. 
[001  3]  The  axis-to-axis  distance  P  between  the  rolls 
13  of  the  first  roll  stand  12  and  rolls  15  of  the  second  roll 
stand  14  is  set  to  be  not  more  than  1  .2  times  the  diam- 
eter  R  of  the  roll  13  (15,  17).  The  product  20  can  be 
guided  accurately  and  fed  to  the  roll  pass  of  the  roll 
stand  14  by  thus  shortening  the  axis-to-axis  distance  P 
between  the  adjacent  rolls  1  3  and  the  rolls  1  5,  without 
employing  any  guide  means  for  guiding  the  product  20 
between  these  two  roll  stands  12,  14.  If  a  mechanism  to 
be  described  later  is  employed  for  adjusting  the  parting 
between  the  opposing  roll  pairs  13,  15  or  17  in  the  roll 
stands  12,  14  or  16,  the  axis-to-axis  distance  P  between 
the  rolls  13  and  the  rolls  15  still  can  be  kept  within  the 
above  noted  range  of  not  more  than  1  .2  times  the  roll 
diameter  R. 
[0014]  Fig.  1  shows  in  horizontal  cross-sectional  view 
a  first  roll  stand  1  2  and  a  second  roll  stand  1  4  in  the  roll- 
ing  unit  10.  Since  the  structure  of  the  first  roll  stand  12, 
that  of  the  second  roll  stand  14  and  that  of  the  third  roll 
stand  16  are  substantially  the  same  except  that  they  are 
arranged  side  by  side  in  such  a  way  that  the  rotational 
axes  of  the  rolls  15  may  be  offset  by  90°  from  those  of 
the  other  rolls  13,  17,  only  the  structure  of  the  first  roll 
stand  12  will  be  described,  and  a  detailed  description  of 
the  second  and  third  roll  stands  14,  16  will  be  omitted. 
The  components  of  the  second  roll  stand  14  and  the 
third  roll  stand  1  6  corresponding  to  the  components  of 
the  first  roll  stand  12  are  identified  by  the  same  refer- 
ence  numbers,  respectively. 
[0015]  A  pair  of  openings  24a  are  defined  in  each 
housing  24.  The  housings  are  disposed  on  a  bed  plate 
22  of  the  rolling  unit  1  0  as  shown  in  Fig.  2.  The  openings 
24a  are  positioned  closer  to  the  downstream  end  of  the 
housing  24  above  and  below  the  pass  line  PL,  along 
which  the  product  20  is  fed.  The  openings  24a  are  per- 
pendicular  to  the  pass  line  PL,  as  shown  in  Fig.  4.  As 
shown  in  Fig.  1,  a  pair  of  eccentric  members  26  are 
rotatably  supported  in  the  openings  24a  respectively, 
and  an  eccentric  opening  26a  is  defined  in  each  eccen- 
tric  member  26  such  that  the  axis  of  the  eccentric  open- 
ing  26a  is  offset  from  that  of  the  corresponding  opening 
24a.  A  pair  of  roll  shafts  28  extend  through  and  are 
rotatably  supported  in  these  eccentric  openings  26a  via 
bearings  30.  The  pair  of  rolls  13  are  fitted  on  these  roll 
shafts  28  for  rotation  therewith.  As  clearly  shown  in  Fig. 
9,  each  roll  shaft  28  is  set  such  that  the  axis  C1  thereof 
is  laterally  offset  from  the  axis  C2  of  the  corresponding 
eccentric  member  26,  when  the  roll  shaft  28  is  inserted 
through  the  eccentric  opening  26a  of  the  eccentric 
member  26  and  that  the  axis  C1  of  the  roll  shaft  28  may 
be  shifted  by  rotating  the  eccentric  member  26  in  clock- 
wise  or  counterclockwise  direction  by  a  mechanism  to 
be  described  later. 
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[0016]  A  pair  of  adjusting  shafts  32  intersecting  with 
the  roll  shafts  28  are  rotatably  supported  in  upstream 
portions  of  the  housing  24  so  as  to  intersect  the  eccen- 
tric  members  26.  Worms  24  are  fitted  on  each  adjusting 
shaft  32  to  be  rotatable  integrally  therewith  at  the  posi- 
tions  intersecting  the  respective  eccentric  members  26. 
Each  worm  34  is  designed  to  engage  with  a  toothed 
portion  26b  formed  on  the  circumference  of  the  corre- 
sponding  eccentric  member  26.  The  two  worms  34  dis- 
posed  on  each  adjusting  shaft  32  are  of  opposite  hand; 
whereas  the  two  worms  34  engaging  the  eccentric 
members  26  which  are  fitted  on  the  same  roll  shaft  28 
are  of  the  same  hand.  A  gear  36  is  fitted  on  one  end  por- 
tion  of  each  adjusting  shaft  32  to  be  rotatable  integrally 
therewith.  The  gears  36  fitted  to  the  respective  adjusting 
shafts  32  are  rotated  in  the  same  direction  by  rotating 
the  adjusting  gear  38  in  the  clockwise  or  counterclock- 
wise  direction  by  a  suitable  drive  means  such  as  a 
motor,  whereby  the  corresponding  eccentric  members 
26  are  rotated  via  the  respective  worms  34.  Thus,  the 
axis-to-axis  distance  between  the  roll  shafts  28  sup- 
ported  by  the  pair  of  eccentric  members  26  is  varied 
(see  Figs.  9,  11)  to  adjust  the  parting  between  the 
opposing  rolls  13  (see  Figs.  8,  10). 
[001  7]  As  described  above,  in  the  first  roll  stand  1  2 
employing  a  roll  parting  adjustment  mechanism  utilizing 
eccentric  members  26,  the  downstream  wall  of  the 
housing  24  (the  side  toward  which  the  roll  shafts  28  are 
biased)  is  designed  to  be  extremely  thin,  as  shown  in 
Fig.  4.  Similarly,  in  the  second  roll  stand  14,  the  roll 
shafts  28  are  disposed  in  the  housing  24  so  as  to  be 
biased  upstream,  as  shown  in  Fig.  1,  whereby  the 
upstream  wall  of  the  housing  24  is  designed  to  be 
extremely  thin.  The  first  roll  stand  1  2  and  the  second  roll 
stand  14  are  arranged  adjacent  to  each  other  such  that 
the  thin  wall  sides  of  their  respective  housings  24  face 
each  other,  whereby  the  axis-to-axis  distance  P 
between  the  rolls  13  of  the  first  roll  stand  12  and  the  rolls 
1  5  of  the  second  roll  stand  1  4  can  be  reduced  to  not 
more  than  1  .2  times  the  diameter  R  of  the  rolls  13  (15). 
The  second  roll  stand  14  and  the  third  roll  stand  16  are 
arranged  in  such  a  way  that  the  side  of  the  housing  24 
in  the  second  roll  stand  14  where  the  roll  parting  adjust- 
ment  mechanism  is  disposed  may  oppose  to  the  third 
roll  stand  1  6,  so  that  the  axis-to-axis  distance  between 
the  rolls  1  5  and  the  rolls  1  7  is  greater  than  1  .2  times  the 
diameter  R  of  the  roll  13  but  not  more  than  2R. 
[0018]  In  operation,  a  product  20  having  underwent  a 
rolling  process  in  the  upstream  line  of  the  installation 
shown  in  Fig.  1  2  is  fed  to  the  first  roll  stand  1  2  of  the  roll- 
ing  unit  10,  shown  in  Fig.  2  and  passed  through  the  roll 
pass  defined  between  the  opposing  rolls  13  of  the  first 
roll  stand  12  to  undergo  a  predetermined  reduction.  The 
thus  reduced  product  20  is  then  fed  through  the  roll 
pass  defined  by  the  rolls  15  of  the  second  roll  stand  14. 
Since  the  first  roll  stand  12  and  the  second  roll  stand  14 
are  arranged  such  that  the  axis-to-axis  distance  P 
between  the  rolls  13  and  the  rolls  15  is  not  more  than 

1  .2  times  the  diameter  of  the  roll  13,  the  product  20  can 
accurately  be  directed  to  the  roll  pass  of  the  second  roll 
stand  14  without  providing  any  interstand  guiding 
means  as  conventionally  employed.  The  roll  13  in  the 

5  first  roll  stand  12  also  serve  as  the  guiding  means  for 
guiding  the  product  20  to  the  second  roll  stand  1  4,  so 
that  twisting  of  the  product  20  can  effectively  be  pre- 
vented.  Incidentally,  since  a  very  light  reduction  com- 
monly  referred  to  as  a  "skin  pass"  is  designed  to  be 

w  effected  in  the  final  roll  pass  in  the  finish  rolling,  twisting 
of  the  product  20  can  be  held  within  a  tolerable  range, 
even  if  the  axis-to-axis  distance  between  the  rolls  1  5  in 
the  second  roll  pass  14  and  the  rolls  17  in  the  third  roll 
pass  16  is  greater  than  1  .2  times  but  not  greater  than  2 

15  times  the  roll  diameter. 
[0019]  When  a  small-diameter  product  20  is  to  be 
rolled,  the  clearance  between  the  opposing  rolls  13  in 
the  first  roll  pass  1  2  is  set  to  a  predetermined  parting,  as 
shown  in  Fig.  8,  and  the  rolls  13  are  rotated  in  the  direc- 

20  tions  opposite  to  each  other,  where  the  axes  Ci  of  the 
roll  shafts  28  and  the  axes  C2  of  the  eccentric  members 
26  are  in  the  relationship  as  shown  in  Fig.  9.  Accord- 
ingly,  if  the  product  20  is  fed  between  the  rolls  13  of  the 
first  roll  stand  12,  the  product  20  undergoes  a  predeter- 

25  mined  reduction  and  is  then  fed  to  the  second  roll  stand 
14. 
[0020]  When  a  larger  diameter  product  20  is  to  be 
rolled  in  the  rolling  unit  10  in  accordance  with  an  order 
change,  the  adjusting  gear  38  is  rotated  in  the  predeter- 

30  mined  direction  by  a  drive  means  to  rotate  the  adjusting 
shafts  38  in  the  same  direction.  Since  the  worms  34  dis- 
posed  on  each  adjusting  shaft  32  are  engaged  with  the 
toothed  portions  26b  of  the  corresponding  eccentric 
members  26  fitted  on  the  upper  or  lower  roll  shafts  28, 

35  the  eccentric  members  26  can  be  rotated  in  the  prede- 
termined  direction  in  the  openings  24a  defined  through 
the  housing  24  as  the  corresponding  adjusting  shaft  32 
rotates.  The  upper  eccentric  member  26  and  the  lower 
eccentric  member  26  rotate  in  opposite  directions  to 

40  change  the  distance  between  the  axes  Ci  of  the  roll 
shafts  28  supported  by  the  eccentric  members  26,  as 
shown  in  Fig.  1  1  .  Thus,  the  parting  between  the  oppos- 
ing  rolls  1  3  fitted  on  the  roll  shafts  28,  respectively,  is 
increased,  as  shown  in  Fig.  10.  When  the  parting 

45  between  the  rolls  1  3  reaches  the  preset  level  depending 
on  the  size  of  the  product  20,  the  rotation  of  the  adjust 
gear  38  is  stopped  to  complete  the  parting  adjustment. 
[0021  ]  It  will  be  understood  that  a  number  of  variations 
of  the  arrangement  of  the  rolls  of  the  respective  roll 

so  stands  in  the  rolling  unit  can  be  assumed  other  than  the 
illustrated  embodiment.  For  example,  the  axes  of  the 
rolls  1  3  of  the  first  roll  stand  1  2  and  those  of  the  rolls  1  7 
in  the  third  roll  stand  16  may  be  perpendicular,  and  the 
axes  of  the  rolls  1  5  in  the  second  roll  stand  1  4  may  be 

55  horizontal.  Further,  in  the  preferred  embodiment 
described  above,  the  rolling  unit  consists  of  three  roll 
stands.  However,  the  rolling  unit  may  of  course  consist 
of  only  two  roll  stands.  Further,  the  roll  stands  in  the  roll- 

4 
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ing  unit  may  respectively  be  driven  by  independent  drive 
motors. 
[0022]  It  will  be  apparent  to  those  skilled  in  the  art  that 
the  present  invention  may  be  embodied  in  may  other 
specific  forms  without  departing  from  the  scope  of  the  s 
invention.  Therefore,  the  present  embodiment  is  to  be 
considered  as  illustrative  and  not  restrictive  and  the 
invention  is  not  to  be  limited  to  the  details  given  herein, 
but  may  be  modified  within  the  scope  of  the  appended 
claims.  to 

Claims 

1  .  A  rolling  unit  comprising  at  least  two  roll  stands  (12, 
14)  arranged  along  a  mill  pass  line  (PL),  each  roll  15 
stand  having  a  pair  of  work  rolls  (13,  15)  carried  on 
roll  shafts  (28),  with  the  axes  of  the  work  rolls  of  one 
roll  stand  being  offset  by  90°  with  respect  to  the 
axes  of  the  work  rolls  of  the  other  roll  stand,  charac- 
terised  in  that  the  roll  shafts  are  journalled  for  rota-  20 
tion  in  eccentric  sleeves  (26)  which  in  turn  are 
journalled  for  rotation  in  housings  (24),  the  eccen- 
tric  sleeves  are  spaced  from  opposite  first  and  sec- 
ond  sides  (Si  ,  S2)  of  their  respective  housings  by 
first  and  second  housing  portions  (Hi,  H2),  the  25 
width  (W1)  of  the  first  housing  portions  measured  in 
the  direction  of  the  pass  line  being  less  than  the 
widths  (W2)  of  the  second  housing  portions  meas- 
ured  in  the  same  direction,  means  (32,  34,  36)  in 
the  second  housing  portions  for  rotatably  adjusting  30 
the  eccentric  sleeves  simultaneously  in  order  to 
vary  the  spacing  between  the  work  rolls,  the  first 
sides  (S-|,  Si)  of  the  housings  being  arranged  in  a 
confronting  relationship. 

35 
2.  The  rolling  unit  of  claim  1  wherein  the  spacing  (P) 

between  the  roll  axes  of  the  stands  (12,  14)  is  not 
more  than  1  .2  times  the  diameter  (R)  of  the  work 
rolls  (13,15). 

40 
Patentanspruche 

1.  Walzenvorrichtung,  umfassend  mindestens  zwei 
Walzenstander  (12,  14),  die  entlang  einer  Fras- 
durchgangslinie  (DL)  angeordnet  sind,  wobei  jeder  45 
Walzenstander  mit  einem  Paar  auf  Walzenwellen 
(28)  gelagerten  Arbeitswalzen  (13,  15)  versehen 
ist,  so  da  6  die  Achsen  der  Arbeitswalzen  eines  Wal- 
zenstanders  urn  90°  im  Verhaltnis  zu  den  Achsen 
der  Arbeitswalzen  des  anderen  Walzenstanders  so 
versetzt  sind,  dadurch  gekennzeichnet,  daB  die 
Walzenwellen  fur  die  Rotation  in  exzentrischen 
Buchsen  (26)  gelagert  sind,  die  ihrerseits  fur  die 
Rotation  in  den  Gehausen  (24)  gelagert  sind,  wobei 
die  exzentrischen  Buchsen  von  den  gegeniiberlie-  ss 
genden  ersten  und  zweiten  Seiten  (S-|,  S2)  ihrer 
jeweiligen  Gehause  durch  erste  und  zweite  Gehau- 
seabschnitte  (G-|,  G2)  beabstandet  sind,  wobei  die 
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Breite  (B  ̂ der  ersten  Gehauseabschnitte  in  Rich- 
tung  der  Durchgangslinie  gemessen  geringer  ist  als 
die  Breiten  (B2)  der  zweiten  Gehauseabschnitte 
gemessen  in  derselben  Richtung,  des  weiteren 
umfassend  Mittel  (32,  34,  36)  in  den  zweiten 
Gehauseabschnitten  fur  die  gleichzeitige  rotierbare 
Anpassung  der  exzentrischen  Buchsen  mit  dem 
Ziel,  den  Abstand  zwischen  den  Arbeitswalzen  zu 
variieren,  wobei  die  ersten  Seiten  (Si,  Si)  der 
Gehause  in  Frontalbeziehung  zueinander  angeord- 
net  sind. 

2.  Walzenvorrichtung  von  Anspruch  1,  wobei  der 
Abstand  (A)  zwischen  den  Walzenachsen  der  Stan- 
der  (12,  14)  nicht  mehr  betragt  als  1,2  mal  den 
Durchmesser  (D)  der  Arbeitswalzen  (13,  15). 

Revendications 

1.  Unite  de  laminage  comportant  au  moins  deux 
cages  (12,  14)  a  cylindres  disposees  le  long  d'une 
ligne  (PL)  de  passe  de  laminage,  chaque  cage  a 
cylindres  ayant  une  paire  de  cylindres  de  travail  (13, 
15)  portes  sur  des  arbres  (28)  de  cylindres,  les 
axes  des  cylindres  de  travail  d'une  cage  a  cylindres 
etant  decales  de  90°  par  rapport  aux  axes  des 
cylindres  de  travail  de  I'autre  cage  a  cylindres, 
caracterisee  en  ce  que  les  arbres  des  cylindres  tou- 
rillonnent  pour  effectuer  une  rotation  dans  des 
manchons  excentriques  (26),  qui,  eux-memes,  tou- 
rillonnent  pour  effectuer  une  rotation  dans  des 
montants  (24),  les  manchons  excentriques  sont 
espaces  a  partir  de  premier  et  second  cotes  oppo- 
ses  (Si  ,  S2)  de  leurs  montants  respectifs  par  des 
premiere  et  seconde  parties  (Hi,  H2)  de  montants, 
la  largeur  (W1)  des  premieres  parties  de  montants 
mesuree  dans  la  direction  de  la  ligne  de  passe 
etant  inferieure  aux  largeurs  (W2)  des  secondes 
parties  de  montants  mesurees  dans  la  meme  direc- 
tion,  des  moyens  (32,  34,  36)  dans  les  secondes 
parties  de  montants  destines  a  un  reglage  en  rota- 
tion  des  manchons  excentriques  simultanement 
pour  faire  varier  I'ecartement  entre  les  cylindres  de 
travail,  les  premiers  cotes  (S-|,  Si)  des  montants 
etant  agences  dans  une  disposition  en  vis-a-vis. 

2.  Unite  de  laminage  selon  la  revendication  1  ,  dans 
laquelle  I'ecartement  (P)  entre  les  axes  de  cylindre 
des  cages  (12,  14)  n'est  pas  superieur  a  1  ,2  fois  le 
diametre  (R)  des  cylindres  de  travail  (13,  15). 
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FIG.  1 
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FIG.  4 

FIG.  5 
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FIG-  10 
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FIG.  12 
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