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should  be  ground  straight  and  parallel,  without 
any  crown  so  as  to  present  uniform  and  straight 
nips  to  the  paper  sheet  passing  between  them, 
and  that  relationship  should  be  maintained  dur- 

5  ing  the  calendering  operation. 
Heretofore  there  have  been  some  proposals 

relieving  bearing  deadweight  end  loads  from  the 
rolls  of  calenders  of  the  type  just  described.  In  US- 
A-2,985,100,  individual  load  relieving  is  disclosed 

10  as  accomplished  by  means  of  cables  suspended 
from  a  frame  and  carrying  stops  connected  to 
linking  arms  and  with  pneumatic  cylinders  con- 
necting  the  bearing  housings  with  the  linking 
arms  which  are  articulated  for  the  purpose.  This 

15  patented  arrangement  is  intended  only  for  ordi- 
nary  paper  machine  calenders  wherein  the  calen-. 
der  rolls  may  weigh  approximately  4540  kg  and 
the  bearings  about  454  kg  each.  These  weights 
are  only  1/4  to  1/5  of  the  weights  involved  in 

20  supercalenders.  This  patented  arrangement  is 
unsuited  to  relieving  the  dead  load  of  the  massive 
bearing  structures  of  supercalenders. 

In  GB-A-1  ,482,379,  an  arrangement  is  disclosed 
wherein  hydraulic  pistons  are  carried  by  the  nuts 

25  mounted  on  the  threaded  spindles  which  are 
suspended  from  the  cheek  plates  of  the 
uppermost  roll  in  the  stack  and  which  nuts  are 
adapted  to  effect  separation  of  the  rolls  upon 
raising  of  the  top  roll.  In  the  nipping  mode  of  the 

30  rolls,  the  hydraulic  pistons  are  adapted  to  be 
activated  upwardly  for  relieving  the  deadweight 
load  of  the  roll  bearings.  The  hydraulic  pistons  are 
also  activatable  to  reduce  the  entire  roll  pressure 
to  the  extent  that  the  resilient  rolls  are  not 

35  damaged  during  the  passage  of  a  joint  in  the  web. 
When  it  is  desired  to  separate  the  nips  of  the 
rollers  into  a  gapping  relation,  it  is  necessary  to 
deenergize  the  hydraulic  devices,  and  then  when 
the  rolls  are  returned  to  the  nipping  relation  if  it  is 

40  desired  to  effect  bearing  weight  relief,  the 
hydraulic  devices  must  be  reenergized. 

An  object  of  the  present  invention  is  to  provide 
a  calendering  apparatus  of  the  kind  defined  in  the 
pre-characterizing  portion  of  claim  1,  which 

45  includes  means  for  separating  the  rolls  from  one 
another  to  provide  gaps  therebetween  in  the 
noncalendering  mode,  wherein  bearing  weight 
relief  is  effected  in  the  nipping  mode  indepen- 
dently  of  the  actuation  of  said  separating  means. 

so  To  this  end,  a  calendering  apparatus  of  the  kind 
defined  in  the  pre-characterizing  portion  of  claim 
1  is  characterized  in  that  said  king  roll  bearing 
structures  include  slide  blocks  having  tracking 
means  slidably  engaging  said  rails,  said  king  roll 

55  controlling  vertical  movement  of  said  inter- 
mediate  rolls  between  a  spaced  apart  indepen- 
dent  suspension  mode  and  said  nipping  mode, 
vertical  spindles  extending  along  said  inter- 
mediate  roll  slide  blocks  and  carrying  at  spaced 

60  selected  intervals  therealong  shoulder  means 
engageable  by  shoulder  means  on  said  inter- 
mediate  roll  slide  blocks  for  supporting  said  rolls 
in  said  spaced  apart  independent  suspension 
mode,  said  rod  sections  assuming  endwise  spac- 

65  ing  in  said  spaced  apart  independent  suspension 

Description 

The  invention  relates  to  a  calendering 
apparatus  of  the  kind  defined  in  the  pre-charac- 
terizing  portion  of  claim  1. 

Such  a  calendering  apparatus  is  known  from 
the  document  US-A-3,157,110.  The  king  roll  at  the 
bottom  of  the  stack  of  rolls  is  journalled  in  fixed 
bearing.  Thus  the  king  roll  and  its  bearings 
remain  at  the  same  height  at  all  times.  The 
bottom  ends  of  the  lowermost  piston  rod  sections 
abut  fixed  machined  bases  forming  part  of  the 
frame  structure.  The  upper  ends  of  the  uppermost 
piston  rod  sections  abut  the  piston  rods  of  reac- 
tion  cylinders  operable  to  normally  prevent  verti- 
cal  upward  movement  of  the  piston  rod  sections. 
The  document  US-A-3,157,110  does  not  show  any 
means  for  separating  the  rolls  from  one  another 
to  provide  gaps  therebetween  when  the 
apparatus  is  not  in  the  calendering  mode. 

However,  calenders  of  the  type  wherein  the 
rolls  are  adapted  for  limited  separation  from  one 
another  in  one  mode  and  are  in  calendering 
nipping  engagement  with  one  another  in  another 
mode  are  well  known  in  the  art.  Such  calenders 
comprise  a  substantial  stack  of  calender  rolls 
wherein  separation  of  the  rolls  may.be  controlled 
either  from  the  top  or  the  bottom  of  the  stack. 
Where  control  is  from  the  bottom  of  the  stack,  a 
king  roll  at  the  bottom  of  the  stack  is  moveable 
between  a  lowered  position  and  a  raised  position. 
In  the  lowered  position  of  the  king  roll,  a  substan- 
tial  number  of  calender  rolls  thereabove  separate 
from  one  another  to  provide  gaps  therebetween 
to  facilitate  threading  a  new  web  of  material 
through  the  stack  or  to  relieve  any  damaging 
effect  of  broke  or  creased  web  passing  through 
the  roll  nips.  As  thus  gapped,  the  opposite  ends  of 
the  rolls  are  supported  by  their  bearing  structures 
on  shoulders  along  upright  suspension  spindles 
at  the  opposite  sides  of  the  stack.  In  the  calender- 
ing  mode  of  the  stack,  the  king  roll,  acting  through 
the  next  adjacent  calendering  roll,  pushes  all  of 
the  rolls  thereabove  into  nipping  relation, 
wherein  the  bearing  structures  for  the  rolls  are 
lifted  from  the  spindle  shoulders.  For  uniform  nip 
loading,  the  topmost  roll  in  the  stack  may  be 
hydraulically  biased  downwardly.  Calenders  of 
the  type  just  described  are  represented  in  US-A- 
3,364,848,  US-A-3,369,483,  US-A-4,290,351  and 
US-A-4,31  1,091. 

Inasmuch  as  the  calender  rolls  are  quite  heavy, 
such  for  instance  as  about  19068  kg  each  in  a 
super-calender,  their  bearinn  structures  must  be 
fairly  massive  to  afford  adequate  support  when 
the  rolls  are  individually  supported  on  the 
spindles.  Typically  each  bearing  structure  at  each 
end  of  each  of  the  rolls  may  weigh  from  1816  to 
2270  kg.  Therefore,  when  the  rolls  are  lifted  to  the 
nipping,  calendering  mode,  and  the  bearing  struc- 
tures  are  in  deadweight  or  overhung  weight 
relation  at  each  end  of  each  roll,  the  deadweight 
end  loads  on  the  rolls  tend  to  distort  the  rolls  and 
thus  distort  the  nips  between  the  rolls  from  the 
ideal  straight  line.  In  other  words,  ideally  the  rolls 
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upwardly  thrusting  hydraulic  plungers  18  of 
hydraulic  cylinder  actuators  19  adapted  to  thrust 
the  king  roll  12  upwardly  as  shown  by  directional 
arrow  in  Fig.  1  for  the  calendering  mode,  and  to 

5  drop  the  king  roll  12  rapidly  for  the  open  roll 
mode  as  shown  in  Fig.  2.  On  the  other  hand,  the 
top  roll  15  has  its  bearing  structures  20  at  each 
opposite  end  adapted  to  be  thrust  downwardly  by 
means  of  a  respective  hydraulic  actuator  piston 

io  plunger  21  having  its  hydraulic  cylinder  22 
mounted  on  the  frame  11  at  the  side  of  a  cham- 
bered  housing  23  fixed  upon  the  upper  end 
portion  of  the  frame.  The  actuators  22  are  adapted 
to  be  activated,  after  the  hydraulic  actuators  19 

15  have  raised  the  king  roll  12  into  the  calendering 
mode,  for  attaining  the  desired  substantial  uni- 
formity  of  calendering  load  on  the  stack  10.  As 
shown  in  Fig.  2,  in  the  open  roll  mode,  the 
actuators  22  maintain  the  upper  roll  15  suspended 

20  above  the  rolls  therebelow. 
For  guiding  all  of  the  rolls  in  the  stack  10  for 

vertical  movement  along  the  upright  supporting 
structure  frame  1  1  vertical  rails  24  are  provided  at 
each  side  of  the  stack  and  extend  the  full  length 

25  from  top  to  bottom  of  the  stack  for  slidable 
tracking  engagement  with  the  bearing  structures 
of  the  several  rolls.  Each  of  the  intermediate  rolls 
13  and  14  has  a  similar  bearing  structure  25  at 
each  opposite  end.  While  the  king  roll  has  slide 

30  blocks  27  slidably  engaged  with  the  rails  24,  and 
the  bearing  structures  of  the  upper  roll  15  have 
slide  blocks  28  similarly  engaged  with  the  rails  24, 
each  of  the  bearing  structures  25  of  the  rolls  13 
and  14  preferably  has  a  slide  block  29  (Fig.  3) 

35  engageable  with  the  associated  rail  24. 
In  a  preferred  construction,  the  rail  24  is 

secured  as  by  means  of  bolts  30  to  the  frame  1  1 
and  has  a  rail  head  provided  with  respective 
parallel  lateral  rail  flanges  31.  Thereby,  the  rail 

40  head  is  adapted  to  be  engaged  slidably  within  a 
complementary  track  groove  32  of  the  slide  block 
29,  and  respective  retainer  plates  33  secured  as  by 
means  of  bolts  34  to  the  slide  block  and  disposed 
in  lapping  relation  at  the  outer  sides  of  the  flanges 

45  31  will  retain  the  slide  block  29  in  operative  sliding 
engagement  with  the  rail. 

Each  of  the  slide  blocks  29  has  a  functionally 
integral  yoke  35  at  its  outer  side  and  within  which 
the  shank  of  a  threaded  screw  spindle  37  is 

so  received.  Thereby  the  yoke  35  is  engageable  with 
an  underlying  supporting  stop  shoulder  38  in  the 
form  of  a  stop  nut  threadedly  engaged  on  the 
spindle  37  and  readily  adjustable  threadedly 
therealong  as  by  means  of  a  selectively  operable 

55  device  including  a  motor  39,  as  is  known  practice. 
Each  of  the  stop  shoulders  38  is  adapted  to  be 
selectively  adjusted  to  attain  the  desired  spacing 
between  its  associated  roll  and  the  contiguous 
rolls.  In  a  preferred  relationship,  such  spacing 

eo  may  be  progressively  greater  from  the  uppermost 
roll  nip  to  the  lowermost  roll  nip.  For  example,  at 
the  uppermost  nip  the  spacing  may  be  about  25,4- 
12,7  mm,  and  the  spacing  of  each  successive  nip 
downwardly  in  the  stack  may  increase  by  about 

65  5,08  mm  increment  so  that  in  a  stack  having  the 

equal  to  the  spacing  between  the  rolls  in  such 
mode,  and  said  king  roll  bearing  structure  slide 
blocks  provide  said  load  supporting  base. 

An  embodiment  of  the  invention  will  now  be 
described  by  way  of  example  and  with  reference 
to  the  accompanying  drawings  in  which. 

Fig.  1  is  a  more  or  less  schematic  side  eleva- 
tional  view  of  a  supercalender  embodying  the 
invention  and  showing  the  rolls  in  the  calendering 
mode. 

Fig  2  is  a  similar  view  showing  the  rolls  in  the 
open  or  spaced  apart  independent  suspension 
mode  of  the  rolls; 

Fig.  3  is  an  enlarged  fragmentary  sectional  plan 
view  taken  substantially  along  the  line  Ill-Ill  in  Fig. 
1; 

Fig.  4  is  a  further  enlarged  fragmental  vertical 
sectional  detail  view  taken  substantially  along  the 
line  IV-IV  in  Fig.  3; 

Fig.  5  is  a  vertical  sectional  detail  view  taken 
substantially  along  the  line  V-V  in  Fig.  2; 

Fig.  6  is  an  enlarged  fragmentary  sectional  plan 
view  taken  substantially  along  the  line  VI-VI  in  Fig. 
2. 

Fig.  7  is  a  fragmentary  schematic  side  eleva- 
tional  view  with  the  threaded  roll  supporting  nut 
carrying  spindle  omitted  and  showing  the  rela- 
tionship  of  the  bearing  weight  relieving  load 
transfer  means  and  the  rolls  in  the  nipping  mode 
when  the  resilient  or  filled  rolls  are  at  sub- 
stantially  full  diameter;  and 

Fig.  8  is  a  view  similar  to  Fig.  7,  but  showing  the 
calender  in  the  nipping  mode  when  the  filled  rolls 
are  quite  worn  down. 

Referring  to  Figs.  1  and  2,  one  side  of  a 
supercalender  is  depicted  wherein  a  vertical  stack 
of  calender  rolls  10  is  supported  by  a  frame  11. 
Only  one  side  of  the  calender  is  depicted,  and  it 
will  be  understood  that  the  opposite  side  will  be 
substantially  mirror  image  of  the  illustrated  side, 
and  the  description  will  assume  such  substantial 
similarity  of  both  sides,  and  in  particular  the 
structures  involving  the  bearings  at  each  opposite 
end  of  each  of  the  calender  rolls  in  the  stack  10. 

The  calender  stack  10  comprises  a  lowermost 
king  roll  12  and  thereabove  a  series  of  resilient  or 
filled  (i.e.,  composed  of  a  core  supporting  a 
concentric  pack  of  cotton,  paper  or  fibrous  disks) 
rolls  13,  and  solid  surface,  cast  iron  rolls  14  which, 
in  general,  are  alternated  in  the  stack,  except  near 
the  center  of  the  stack  where  a  pair  of  the  filled 
rolls  13  have  nipping  relation  with  one  another  so 
that  a  web  W  being  calendered  will  be  exposed  to 
the  smoothing  action  of  these  filled  rolls  on  both 
sides.  At  the  top  of  the  stack  10,  a  head  roll  15 
bears  downwardly  on  the  stack  of  rolls  in  the 
calendering  mode  for  attaining  substantially  uni- 
form  nipping  pressure  between  all  of  the  rolls  in 
the  stack. 

The  arrangement  shown  in  Figs.  1  and  2  has  the 
lower  or  king  roll  12  in  control  of  both  the 
calendering  mode  as  shown  in  Fig.  1  and  the  open 
roll  mode  shown  in  Fig.  2.  For  this  purpose 
supporting  bearing  structures  17  at  each  end  of 
the  king  roll  12  have  associated  thereunder 
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adapted  to  receive  hydraulic  pressure  through  a 
supply  line  52  connected  to  a  hydraulic  fluid 
source  through  pressurizing  means  such  as  a 
pump  53.  It  will  be  appreciated  that  by  means  of 
the  variable  pressure  valves  51  the  most  efficient 
hydraulic  pressure  may  be  selectively  chosen  for 
each  of  the  bearing  structures  to  attain  the 
optimum  weight  relieving  results. 

Each  of  the  piston  rods  40  extends  to  an 
appropriate  extent  above  and  below  the  slide 
block  29  with  which  the  piston  41  of  the  piston  rod 
is  associated.  As  best  visualized  in  Fig.  1,  7  and  8, 
each  series  or  column  of  the  rods  40  abutting  end- 
to-end  thrusts  downwardly  at  its  lower  end 
against  a  load  supporting  base  provided  by  the 
slide  block  27  of  the  lowermost  or  king  roll  12  in 
the  nipping  mode  of  the  rolls.  With  the  aligned, 
abutting  rods  thus  based,  hydraulic  pressure 
within  the  respective  working  cylinder  chambers 
48  causes  upward  lifting  reaction  between  the 
thus  stationarily  held  piston  41  in  each  instance 
and  the  pressure  head  provided  by  the  associated 
closure  44.  By  means  of  pressure  sensors  func- 
tioning  in  known  manner  in  connection  with  the 
hydraulic  system,  the  desired  lifting  pressure  is 
adapted  to  be  attained  in  each  of  the  cylinder 
working  chambers  48  to  effect  the  desired  over- 
hung  weight  relief  for  each  of  the  bearing  struc- 
tures  25,  and  the  total  downward  thrusting  reac- 
tion  or  load  transfer  being  through  the  aligned, 
contacting  rods  40  to  the  base  provided  by  the 
slide  block  27. 

The  arrangement  is  such  that  once  the  desired 
hydraulic  pressure  has  been  ascertained  for  each 
of  the  pistons,  the  pressure  valves  51  may  be  set 
to  maintain  that  pressure  relatively  fixed, 
although  readily  adjustable  when  necessary. 
Therefore,  when  the  roll  stack  10  is  opened  by 
dropping  of  the  king  roll  12  as  shown  in  Figs.  2 
and  5,  the  hydraulic  pressure  in  each  cylinder  may 
be  retained,  even  though  the  ends  of  the  rods  40 
projecting  above  and  below  the  respective  slide 
blocks  29  separate  endwise  generally  conform- 
able  to  the  controlled  spaced  apart  independence 
suspension  mode  of  the  several  rolls.  When  the 
rolls  stack  10  is  returned  to  the  nipping  mode,  the 
bearing  structure  overhang  relief  function  is 
resumed. 

For  improved  load  distribution,  each  of  the 
columns  of  piston  rods  40  has  the  pistons  41  and 
associated  cylinders  42  located  in  alternate  ones 
of  the  slide  blocks  29,  as  best  visualized  in  Figs.  7 
and  8.  The  uppermost  rod  sections  in  each  of  the 
rod  columns,  extend  freely  upwardly  through  the 
slide  block  28  of  the  top  roll  15  and  into  respective 
stabilizing  means  comprising  terminal  guides  58 
on  the  lower  wall  of  the  housing  23  permitting  the 
upper  rod  sections  to  have  a  desired  range  of 
vertical  reciprocal  movement  to  accommodate 
the  nipping  and  spaced  suspension  modes  of  the 
roll  stack.  Upward  thrust  shoulder  means  pro- 
vided  by  disks  59  secured  across  the  tops  of  the 
guides  58  are  adapted  to  resist  upward  displace- 
ment  of  the  rods  40  during  pressurizing  of  the 
cylinder  chambers  48  and  consequent  lifting  of 

number  of  rolls  shown,  the  lowermost  nip  spac- 
ing  in  the  open  condition  of  the  rolls  may  be 
about  53,34  mm.  This  facilitates  threading  or  any 
other  web  condition  or  event  requiring  a  spaced 
apart  mode  of  the  rolls,  where  the  web  W  travels  5 
upwardly  through  the  calender.  Each  of  the 
spindles  37  is  thoroughly  anchored  at  the  top  of 
the  frame  11  by  means  including  the  chambered 
structure  23. 

It  may  be  noted  that  by  the  term  "bearing  10 
structure"  is  meant  all  of  the  structural  elements 
at  each  end  of  each  of  the  rolls  13  and  14 
contributing  to  the  overhung  load  or  deadweight 
when  the  rolls  are  in  the  nipping  mode  relation  to 
one  another,  as  indicated  in  Fig.  1.  The  overhung  15 
or  deadweight  that  is  then  present  is  contributed 
to  by  not  only  the  roll  journals,  bearings  and 
bearing  housings  which  are  generally  identified 
as  25  but  also  the  slide  blocks  29  and  appurte- 
nance  (e.g.  the  track  retainer  plates  33,  the  20 
shoulder  yokes  35  and  various  bolts). 

The  overhung  or  deadweight  load  of  the  bear- 
ing  structures  of  the  rolls  13  and  14  in  the  nipping 
mode  relation  of  the  rolls  comprises  selectively 
imposing  the  load  onto  load  transfer  means  25 
extending  upwardly  along  the  slide  blocks  29  of 
the  bearing  structures  and  thereby  thrusting  the 
load  through  the  load  transfer  means  down- 
wardly  against  a  load-supporting  base,  and  thus 
in  the  nipping  mode  maintaining  the  rolls  13  and  30 
14  in  straight  parallel  nip  relation. 

The  load  transfer  means  comprises  a  combina- 
tion  mechanical  and  hydraulic  device  including 
elongate  piston  rods  40  in  sections  extending 
end-to-end  vertically  through  the  slide  blocks  29  35 
in  two  parallel  columns,  one  column  being  for  the 
filled  rolls  13  and  the  other  column  being  for  the 
cast  iron  rolls  14.  Both  columns  of  piston  rods  40 
are  in  discrete  sections  arranged  for  end-to-end 
load  sharing  abuttment  in  the  nipping  mode  40 
relation  of  the  rolls  and  adapted  to  separate  from 
one  another  in  the  open,  spaced  apart  indepen- 
dent  suspension  mode  of  the  rolls. 

Each  of  the  piston  rods  40  has  functionally 
integral  therewith  a  piston  41  which  is  attached  at  45 
an  intermediate  point  on  the  associated  rod  40,  in 
a  double  rod  arrangement,  and  is  vertically  recip- 
rocably  received  in  a  cylinder  42  extending 
through  the  associated  slide  block  29  as  best  seen 
in  Fig.  4.  Seal  means  in  the  form  of  an  O-ring  in  so 
the  perimeter  of  the  piston  41  maintains  a  fluid 
type  seal  between  the  piston  41  and  the  wall  of 
the  cylinder  42.  In  each  instance,  the  upper  end  of 
the  cylinder  42  is  sealed  by  a  plug  or  cap  44 
removably  secured  as  by  means  of  screws  45  to  55 
the  top  of  the  associated  slide  block  29.  O-ring  or 
other  packing  47  provides  a  hydraulic  seal 
between  the  associated  rod  40  and  the  cylinder 
wall  and  the  cap  44.  Thereby,  a  hydraulic  working 
chamber  48  is  provided  within  the  cylinder  42  60 
between  the  piston  41  and  the  closure  44,  and 
hydraulic  pressure  is  adapted  to  be  delivered  into 
or  bled  from  the  chamber  48  through  a  port  49 
with  which  communicates  hydraulic  duct  50  (Fig. 
1)  leading  from  a  variable  pressure  valve  51  and  65 
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2.  A  calendering  apparatus  as  claimed  in  claim 
1,  wherein  said  hydraulic  cylinder  and  piston 
assemblies  (41,42)  are  activatable  selectively  for 
selectively  imposing  said  overhung  bearing  struc- 

5  ture  weight  to  said  rod  columns  (40)  in  said 
nipping  mode. 

3.  A  calendering  apparatus  as  claimed  in  claim 
1  or  2,  wherein  said  intermediate  rolls  comprise 
alternate  filled  rolls  (13)  and  solid  surface  rolls 

w  (14)  and  said  rod  columns  (40)  comprise  a  pair  of 
such  columns  extending  through  each  of  said 
intermediate  roll  slide  blocks  (29),  one  of  said 
columns  (40)  being  associated  with  said  filled 
rolls  (13)  and  the  other  column  (40)  being  asso- 

15  ciated  with  said  solid  surface  rolls  (14). 
4.  A  calendering  apparatus  as  claimed  in  claim 

3,  wherein  the  cylinders  (42)  of  said  hydraulic 
cylinder  and  piston  assemblies  (41,42)  are 
adapted  to  be  lowered  relative  to  the  pistons  (42) 

20  of  said  hydraulic  cylinder  and  piston  assemblies 
(41,42)  in  said  nipping  mode  so  that  when  said 
stack  (10)  reduces  in  height  due  to  the  filled  rolls 
(13)  wearing  down  said  cylinders  (42)  are  lowered 
relative  to  the  pistons  (41)  to  accommodate  the 

25  reduced  height  5. 
A  calendering  apparatus  as  claimed  in  any 

one  of  the  preceding  claims,  including  means 
(23,58)  at  the  upper  ends  of  said  columns  (40)  for 
stabilizing  the  columns  (40)  in  the  operation  of 

30  said  hydraulic  cylinder  and  piston  assemblies 
(41,42). 

Patentanspriiche 

35  1.  Kalandriervorrichtung  mit  einem  vertikalen 
Stapel  (10)voneinerVielzahl  von  Drehwalzen  (12, 
13,  14,  15),  die  eine  Oberwalze  (15),  eine  Trag- 
walze  (12)  am  unteren  Ende  des  Stapels  (10)  und 
Zwischenwalzen  (13,14)  umfassen,  wobei  die 

40  Tragwalze  (12)  Lageranordnungen  (17)  an  entge- 
gengesetzten  Enden  hat,  wobei  die  Zwischenwal- 
zen  (13,  14)  jeweils  Lageranordnungen  (25)  an 
entgegengesetzten  Enden  mit  Gleitblocken  (29) 
haben,  vertikalen  Schienen  (24),  wobei  die  Gleit- 

45  blocke  (29)  Spurhalteeinrichtungen  (32)  haben, 
die  an  den  Schienen  (24)  gleitbar  angreifen,  und 
mit  Kolbenstangensaulen  (40),  die  sich  durch  die 
Gleitblocke  (29)  hindurcherstrecken;  hydrauli- 
schen  Zylinder-  und  Kolbenanordnungen  (41,  42) 

50  in  den  Gleitblocken  (29),  die  mit  den  Kolbenstan- 
gensaulen  (40)  verbunden  sind;  wobei  die  unte- 
ren  Enden  der  Saulen  (40)  gegen  eine  lasttra- 
gende  Unterlage  (17)  drucken;  und  einer  Einrich- 
tung  (50,  51,  52,  53)  zum  hydraulischen  Betatigen 

55  der  Zylinderund  Kolbenanordnungen  (41  ,  42)  zum 
Entlasten  des  Eigengewichts  durch  Anheben  der 
Gleitblocke  (29)  in  eine  Klemmstellung  der  Wal- 
zen  (12,  13,  14,  15),  wobei  die  Saulen  (40)  vonein- 
ander  trennbare  Stangenabschnitte  aufweisen, 

60  die  in  der  Klemmstellung  der  Walzen  (12,  13,  14, 
15)  mit  ihren  Enden  aneinanderstolSen,  dadurch 
gekennzeichnet,  dafc  die  Lageranordnungen  (17) 
der  Tragwalze  Gleitblocke  (27)  mit  Spurhalteein- 
richtungen  (32)  beinhalten,  die  an  den  Schienen 

65  (24)  gleitbar  angreifen,  wobei  die  Tragwalze  (12) 

the  slide  blocks  29  when  adjusting  for  the  bearing 
structure  overhanging  weight  relief. 

Another  advantage  of  having  the  pistons  41  and 
associated  cylinders  42  relatively  staggered  in  the 
two  columns  of  piston  rods  40  resides  in  that 
ample  latitude  is  provided  for  taking  up  slack  in 
the  nipping  mode  of  the  roll  bank  10  due  to  wear 
of  the  filler  rolls  13.  For  example,  the  filled  rolls  13 
may  require  resurfacing  at  frequent  intervals 
causing  a  gradual  reduction  in  diameter  which 
may  amount  to  as  much  as  152  mm  in  large 
diameter  rolls.  Where,  for  example  five  filled  rolls 
are  embodied  in  the  roll  stack,  there  must  be  a 
height  range  capability  of  at  least  762  mm.  The 
double  rod  and  cylinder  column  arrangement 
provides  for  sufficient  stroke  capability  to  main- 
tain  effective  bearing  structure  overhanging  load 
relief  throughout  the  range  exemplified  as  at 
maximum  height  or  upper  position  in  Fig.  7  and  a 
minimum  height  position  exemplified  in  Fig.  8. 

Claims 

1.  A  calendering  apparatus  having  a  vertical 
stack  (10)  of  a  plurality  of  rotary  rolls  (12,13,14,15) 
comprising  a  top  roll  (15),  a  king  roll  (12)  at  the 
bottom  of  the  stack  (10)  and  intermediate  rolls 
(13,14),  said  king  roll  (12)  having  bearing  struc- 
tures  (17)  at  opposite  ends,  said  intermediate  rolls 
(13,14)  having  respective  bearing  structures  (25) 
at  opposite  ends  including  slide  blocks  (29),  verti- 
cal  rails  (24),  said  slide  blocks  (29)  having  tracking 
means  (32)  slidably  engaging  the  rails  (24)  and 
comprising  piston  rod  columns  (40)  extending 
through  said  slide  blocks  (29);  hydraulic  cylinder 
and  piston  assemblies  (41,42)  in  said  slide  blocks 
(29)  associated  with  said  piston  rod  columns  (40); 
lower  ends  of  said  columns  (40)  thrusting  against 
a  load  supporting  base  (17);  and  means 
(50,51,52,53)  for  hydraulically  activing  said 
cylinder  and  piston  assemblies  (41,42)  for  reliev- 
ing  the  dead  weight  of  the  bearing  structure  by 
raising  said  slide  blocks  (29)  in  a  nipping  mode  of 
said  rolls  (12,13,14,15),  said  columns  (40)  com- 
prising  separable  rod  sections  which  are  in  end- 
to-end  abutment  in  said  nipping  mode  of  said 
rolls  (12,13,14,15)  characterized  in  that  said  king 
roll  bearing  structures  (17)  include  slide  blocks 
(27)  having  tracking  means  (32)  slidably  engaging 
said  rails  (24),  said  king  roll  (12)  controlling 
vertical  movement  of  said  intermediate  rolls 
(13,14)  between  a  spaced  apart  independent  sus- 
pension  mode  and  said  nipping  mode,  vertical 
spindles  (37)  extending  along  said  intermediate 
roll  slide  blocks  (29)  and  carrying  at  spaced 
selected  intervals  therealong  shoulder  means  (38) 
engage  by  shoulder  means  (35)  on  said  inter- 
mediate  roll  slide  blocks  (29)  for  supporting  said 
rolls  (12,13,14,15)  in  said  spaced  apart  indepen- 
dent  suspension  mode,  said  rod  sections  assum- 
ing  endwise  spacing  in  said  spaced  apart  inde- 
pendent  suspension  mode  equal  to  the  spacing 
between  the  rolls  (12,13,14,15)  in  such  mode,  and 
said  king  roll  bearing  structure  slide  blocks  (27) 
provide  said  load  supporting  base. 
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d'appui  (25)  comportant  des  glisseurs  (29),  des 
rails  verticaux  (24),  les  glisseurs  (29)  etant  pour- 
vus  de  moyens  de  guidage  (32)  cooperant  a 
glissement  avec  les  rails  (24)  et  comportant  des 
colonnes  de  tiges  de  piston  (40)  traversant  les 
glisseurs  (29);  des  ensembles  cylindres  et  pistons 
hydrauliques  (41,  42)  dans  les  glisseurs  (29)  asso- 
cies  aux  colonnes  de  tiges  de  piston  (40);  les 
extremites  inferieures  des  colonnes  (40)  appuyant 
sur  une  base  de  support  de  charge  (17);  et  des 
moyens  (50,  51,  52,  53)  d'activer  hydrauliquement 
les  ensembles  cylindres  et  pistons  (41,  42)  pour 
decharger  le  poids  mort  de  la  structure  d'appui  en 
soulevant  les  glisseurs  (29)  dans  une  position  de 
pingage  des  cylindres  (12,  13,  14,  15),  les  colonnes 
(40)  etant  constitutes  de  sections  de  tiges  separa- 
bles  qui  sont  placees  bout-a-bout  lorsque  les 
cylindres  (12,  13,  14,  15)  sont  en  position  de 
pingage,  caracterise  en  ce  que  les  structures 
d'appui  (17)  du  cylindre  porteur  component  des 
glisseurs  (27)  pourvus  de  moyens  de  guidage  (32) 
cooperant  a  glissement  avec  les  rails  24,  le  cylin- 
dre  porteur  (12)  commandant  le  deplacement 
vertical  des  cylindres  intermediates  (13,  14)  entre 
une  position  d'ecartement  et  de  suspension  inde- 
pendante  et  la  position  de  pingage,  des  broches 
verticales  (37)  longeant  les  glisseurs  (29)  des 
cylindres  intermediaires  et  portant  a  des  inter- 
valles  determines  des  moyens  d'epaulement  (38) 
pouvant  cooperer  avec  des  moyens  d'epaulement 
(35)  places  sur  ies  glisseurs  (29)  des  cylindres 
intermediaires  pour  supporter  les  cylindres  (12, 
13,  14,  15)  dans  la  position  d'ecartement  et  de 
suspension  independante,  les  sections  des  tiges 
presentant,  dans  la  position  d'ecartement  et  de 
suspension  independante  un  ecartement  en  bout 
egal  a  I'ecartement  existant  entre  les  cylindres 
(12,  13,  14,  15)  dans  cette  position,  et  les  glisseurs 
(27)  des  structures  d'appui  du  cylindre  porteur 
fournissent  la  base  de  support  de  la  charge. 

2.  Appareil  de  calandrage  suivant  la  revendica- 
tion  1,  dans  lequel  les  ensembles  pistons  et 
cylindres  hydrauliques  (41,  42)  peuvent  etre 
actives  selectivement  pour  imposer  selective- 
ment  le  poids  des  structures  d'appui  en  porte-a- 
faux  aux  colonnes  de  tiges  (40)  dans  la  position 
de  pingage. 

3.  Appareil  de  calandrage  suivant  la  revendica- 
tion  1  ou  2,  dans  lequel  les  cylindres  interme- 
diaires  comportent  alternativement  des  cylindres 
garnis  (13)  et  des  cylindres  a  surface  dure  (14)  et 
dans  lequel  les  colonnes  de  tiges  (40)  torment  une 
paire  de  colonnes  qui  traversent  chacun  des 
glisseurs  (29)  des  cylindres  intermediaires.  Tune 
des  colonnes  (40)  etant  associee  aux  cylindres 
garnis  (13)  et  I'autre  colonne  (40)  etant  associee 
aux  cylindres  a  surface  dure  (14). 

4.  Appareil  de  calandrage  suivant  la  revendica- 
tion  3,  dans  lequel  les  cylindres  (42)  des  ensem- 
bles  pistons  et  cylindres  hydrauliques  (41,  42) 
peuvent  etre  abaisses  par  rapport  aux  pistons  (42) 
des  dits  ensemble  pistons  et  cylindres 
hydrauliques  (41,  42)  dans  la  position  de  pingage, 
de  maniere  a  ce  que,  lorsque  la  pile  (10)  diminue 
de  hauteur  a  cause  de  I'usure  des  cyiindres  garnis 

die  vertikale  Bewegung  derZwischenwalzen  (13,1 
4)  zwischen  einer  Stellung,  in  der  sie  mit  Abstand 
unabhangig  voneinanderaufgehangt  sind,  und 
der  Klemmstellung  steuert,  wobei  sich  vertikale 
Spindeln  (37)  entlang  der  Gleitblocke  (29)  der  5 
Zwischenwalzen  erstrecken  und  in  ausgewahlten 
Abstanden  in  Langsrichtung  Schultereinrichtun- 
gen  (38)  tragen,  die  mit  Schultereinrichtungen 
(35)  an  den  Gleitblocken  (29)  der  Zwischenwalzen 
in  Eingriff  bringbar  sind,  urn  die  Walzen  (12,  13,  10 
14,  15)  in  der  Stellung,  in  der  sie  mit  Abstand 
unabhangig  voneinander  aufgehangt  sind,  abzu- 
sttitzen,  wobei  die  Stangenabschnitte  in  der  Stel- 
lung  der  Walzen,  in  der  sie  mit  Abstand  unabhan- 
gig  voneinander  aufgehangt  sind,  einen  endseiti-  is 
gen  Abstand  voneinander  annehmen,  der  gleich 
dem  Abstand  zwischen  den  Walzen  (12,  13,  14,  15) 
in  dieser  Stellung  ist,  und  die  Gleitblocke  (27)  der 
Lageranordnung  der  Tragwalze  die  lasttragende 
Unterlage  schaffen.  20 

2.  Kalandriervorrichtung  nach  Anspruch  1,  bei 
welcher  die  hydraulischen  Zylinder-  und  Kolbena- 
nordnungen  (41,  42)  selektiv  betatigbar  sind,  um 
das  Eigengewicht  der  Lageranordnung  selektiv 
auf  die  Stangensaulen  (40)  in  der  Klemmstellung  25 
aufzubringen. 

3.  Kalandriervorrichtung  nach  Anspruch  1  oder 
2,  bei  welcher  die  Zwischenwalzen  wechselweise 
gefullte  Walzen  (13)  und  Walzen  (14)  mit  einer 
festen  Oberflache  aufweisen  und  die  Stangensau-  30 
len  (40)  ein  Paar  solcher  Saulen  aufweisen,  die 
sich  durch  jeden  der  Gleitblocke  (29)  der 
Zwischenwalzen  erstrecken,  wobei  eine  der  Sau- 
len  (40)  den  gefullten  Walzen  (13)  zugeordnet  ist 
und  die  andere  Saule  (40)  den  eine  feste  Oberfla-  35 
che  aufweisenden  Walzen  (14)  zugeordnet  ist. 

4.  Kalandriervorrichtung  nach  Anspruch  3,  bei 
welcher  die  Zylinder  (42)  der  hydraulischen  Zylin- 
der-  und  Kolbenanordnungen  (41,  42)  dafiir  aus- 
gebildet  sind,  relativ  zu  dem  Kolben  (42)  der  40 
hydraulischen  Zylinder-  und  Kolbenanordnungen 
(41,  42)  in  der  Klemmstellung  abgesenkt  zu 
werden,  so  daft,  wenn  sich  der  Stapel  (10)  in  der 
Hone  infolge  der  Abnutzung  der  gefullten  Walzen 
(13)  verringert,  die  Zylinder  (42)  relativ  zu  den  45 
Kolben  (41)  abgesenkt  werden,  um  die  verringerte 
Hone  zu  berucksichtigen. 

5.  Kalandriervorrichtung  nach  einem  der  vor- 
hergehenden  Anspruche,  mit  einer  Einrichtung 
(23,  58)  an  den  oberen  Enden  der  Saulen  (40)  zum  50 
Stabilisieren  der  Saulen  (40)  im  Betrieb  der 
hydraulischen  Zylinder-  und  Kolbenanordnungen 
(41,  42). 

Revendications  ■  -  •  55 

1.  Appareil  de  calandrage  comportant  un  empi- 
lement  vertical  (10)  de  plusieurs  cylindres  rotatifs 
(12,  13,  14,  15)  comprenant  un  cylindre  superieur 
(15),  un  cylindre  porteur  (12)  au  bas  de  la  pile  (10)  60 
et  des  cylindres  intermediaires  (13,  14),  le  cylindre 
porteur  (12)  etant  pourvu  de  structures  d'appui 
(17)  a  ses  extremites  opposees,  les  cylindres 
intermediaires  (13,  14)  etant  respectivement  pour- 
vus  a  leurs  extremites  opposees  de  structures  65 
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moyens  (23,  58)  aux  extremites  superieures  des 
oolonnes  (40),  pour  stabiliser  les  dites  colonnes 
(40)  pendant  le  fonctionnement  des  ensembles  de 
pistons  et  de  cylindres  hydrauliques  (41,  42). 

(13),  les  cylindres  (42)  sont  abaisses  par  rapport 
aux  pistons  (41  )  pour  s'adapter  a  la  diminution  de 
hauteur. 

5.  Appareil  de  calandrage  suivant  I'une  des 
revendications  precedentes,  comportant  des 
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