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ABDIRACT OF 1HE DISCLOSURE
Calender and process for treating a web with a roll stack that includes a
plurality of rolls having two end rolls and several intermediate rolls arranged
between the two end rolls. The plurality of rolls are arranged such that adjacent
rolls, including a first and a second roll, of the plurality of rolls are positionable to
form nips, and the adjacent rolls have detlections which differ from each other so
that the second roll is positioned adjacent a convex side of the first roll, and the

second roll has a weaker deflection than the first roll.
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A LIOND

[0001] The present application claims priority under 35 U.S.C. §119 of German

Patent Application No. 100 57 991.4, filed on November 23, 2000, the disclosure

of which is expressly incorporated by reference herein in its entirety.
SACKGOGROUND OF THE INVEINTIOIN

1.  Field of the Invention

[0002] The present invention relates to a calender with a roll stack, which has

two end rolls and several intermediate rolls in between, whereby two rolls that are
adjacent to one another, each having a deflection, form a nip in operation.
Moreover, the present invention relates to a process to treat a material web, which
is guided through several nips and pressurized there, whereby each nip 1s formed

by a first roll and a second roll adjacent to 1t.

2. Discussion of Background Information

[0003]) This type of calender is used to glaze a paper web, for example. In this
connection, it is desired to achieve the most uniform possible progression of
pressure over the entire width of the paper web in order to avoid differences in
thickness and quality transverse to the machine direction of the paper web. The
paper webs to be glazed currently have widths in an order of magnitude of up to
about 10 m. As a result, the correspondingly long rolls tend to “sag” due to their
dead weight in the axial center, i.e., they have a deflection. Even 1f this deflection
isn’t all that large, it becomes noticeable as an interfering factor in the pressure
treatment of the paper web or another material web.

[0004] Attempts have been made to act against this phenomenon. Thus, 1t 1s
known, for example, from EP 0 679 204 B1 to select the intermediate rolls 1n such
a way that they all have the same intrinsic deflection, and to relieve the weight of
the rolls and the so-called overhanging loads, 1.e., the parts connected to the rolls,

such as guide rolls or bearing housing, completely in terms of weight.
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[0005] Another approach, which 1s described in DE 198 20 089 A1, assumes that
one modifies the segment load profiles by initiating deformation forces at the roll
pin of the intermediate roll. In doing so, one selects the deformation forces in such
a way that, in order to exercise loading or relieving pressures, the intermediate
rolls receive an essentially equal deflection, whereby a degree of the deflection is
set in accordance with a specific modification of a roll-induced segment load
difference between the upper and lower nips. The deflection-controllable rolls at
the end of the roll stack are then adapted to this curvature. It is now observed that
the glazing results are unsatisfactory in some cases despite this equal detlection.
SUMMARY OF THE INVENTION .
[0006] The present invention provides for designing the load in the nip to be
uniform.
[0007] According to the invention, the instant invention is directed to a calender
of the type described above, in which the deflections of the adjacent rolls differ
from one another, such that a second roll adjacent the convex side of a first roll has
a weaker deflection than the first roll.
[0008] Thus, the instant invention indeed abandons the previously pursued
approach of giving all rolls the same deflection or selecting the rolls in such a way
that they naturally have the same deflection. However, this opens the possibility
that the deflection in the nips can be brought closer to one another than was
previously the case. Playing a role in this connection is the consideration that so
far one did not take the different effects that are produced on the concave and
convex sides into account in the case of the deflection of a roll. If the deflections
are selected so that they are different, these effects can be taken into consideration.
[0009] In this connection, it is especially preferred that the adjacent rolls each
have a deflection with which an amplitude of the deflection of the surface line at

the convex side of the first roll essentially coincides with an amplitude of the

deflection of the surface line of the adjacent second roll at its concave side. Thus,
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the deflections of the two rolls, which form the nip under consideration, can be
adapted to each other in the nip so that the progression of pressure in the nip 1s
essentially more uniform over the width of the material web. The adaptation will
take place there where it is required. In this connection, it can be accepted without
hesitation that the deflections of the two rolls as such, i.e., the deflection at the
axes, deviate from one another. This type of deviation i1s even a prerequisite that
brings the deflections at the two surface lines into conformity with one another.

[0010] It is preferred that at least one of the rolls that are adjacent to one another
have a force initiation device. One is then no longer dependent upon selecting
rolls that naturally have the required deflections. One can also bring about this

type of deflection by initiating external forces.

[0011] The amplitude fgrpy (i+1) of the deflection of the second roll 1s preferably

a function of the amplitude f ., 0 of the deflection of the first roll in accordance
l

with the following relationship:

2
2 4 2
Fem o0 =Wl 2| * 7* JEU
G \(D(HI)KZ] D(i+1)K 2 O Dk
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MbML = Bearing distance
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D = Diameter of the first roll
Dis1y = Diameter of the second roll
1 = Index of the first roll

i+1 = Index of the second roll

[0012] The adjacent rolls preferably have different bearing distances if they
deviate from one another in terms of at least one parameter. With this embodiment
not just conformity of the deflections, or, more precisely, of the amplitudes of the
deflections at the two adjacent surface lines of the two rolls forming the mp, are
achieved, but there is also the opportunity to set equal elastic lines. As is generally
known, the elastic lines are not just dependent upon the amplitude of the
deflection, but, for example, also upon the curve shape of the elastic line, which,
via thrust deformation, for example, depends upon the slenderness degree of the
rolls. If one now has an opportunity to vary the bearing distances of the
intermediate rolls, one then obtains the opportunity to actually also adapt the curve
shape of the elastic lines of the surface lines to one another better, 1.¢., of the two
lines limiting the nip.

[0013] The difference of the bearing distances preferably lies in a range of about
0.1% to about 2% as related to the greater bearing distance. This type of deviation
is entirely tolerable. Greater deviations in the bearing arrangement are not
required, because the forces that act on the bearing arrangement do not receive any
essentially different points of application of force. Despite this, considerable
advantages can be achieved with these small changes.

[0014] In this connection, it is preferred that the bearing distance of at least one
intermediate roll can be changed. After replacing the affected roll, it i1s then
possible to bring the elastic line into the desired shape, if necessary.

[0015] In this case, it is preferred that the seating of all rolls be accomplished
symmetrically to the axial center. This also applies to the intermediate rolls,

whose bearing distance 1s adjusted. This means though that one must undertake
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the adjustment of the bearing at both axial ends. The bend of the surface line of
this roll i1s then adjusted to the bend of the corresponding second roll over the
entire machine width.

[0016] Moreover, the instant invention 1s directed to a process of the type
generally discussed above, in which detlections of the two rolls are selected so that
they are different.

[0017] As explained above in connection with the calender, with different
deflections of the rolls, i.e., their surface lines, 1t 1s possible to adjust the
deflections to one another at the decisive locations, namely at the surface lines
forming the nip. In this way, the glazing result is improved drastically over the
machine width, i.e., the width of the matenal web.

[0018] In this connection, it is preferred that one control the deflection of the
first roll in such a way that the amplitude of the deflection of the surface line at the
convex side of the first roll coincides with the amplitude of the deflection of the
surface line at the concave side of the second roll. If the deflections are brough
into conformity, an improved work result over of the width of the rolls 1s obtained.

[0019] It is also advantageous if, in the case of unequal rolls, the bearing
distance of one roll is set so that it deviates from the bearing distance of the other
roll. As explained above, not only the amplitude of the deflection at the two
surface lines can be brought into conformity in this way, but also the curve shape
of the elastic line.

[0020] Accordingly, the instant invention is directed to a calender with a roll
stack that includes a plurality of rolls having two end rolls and several
intermediate rolls arranged between the two end rolls. The plurality of rolls are
arranged such that adjacent rolls, including a first and a second roll, of the plurality
of rolls are positionable to form nips, and the adjacent rolls have detlections which
differ from each other so that the second roll is positioned adjacent a convex side

of the first roll, and the second roll has a weaker deflection than the first roll.
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[0021] [n accordance with a feature of the instant invention, the nips can be
formed during operation of the calender.

[0022] According to another feature of the invention, the adjacent rolls each
have a deflection with which an amplitude of a deflection of a surface line at the
convex side of the roll can essentially coincide with an amplitude of a deflection of
a surface line of a concave side of the second roll.

[0023] According to still another feature of the present invention, at least
one of the adjacent rolls may include a force initiation device.

[0024] Further, an amplitude ., i1 of the deflection of the second roll
I+

can be a function of an amplitude f ., 0 of the deflection of the first roll in
l

accordance with the following relationship:

( )2
2 4 2

— 4 .fEU -
\D(i+1)K2/ D(i+1)K2 () D(f+1)K2

TEM (1,1) ._.\
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AB
AB = Machine width
MbML = Bearing distance
D = D1ameter of the first roll
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D1y = Diameter of the second roll

1 = Index of the first roll

i+1 = Index of the second roll

[0025] Still further, if the adjacent rolls deviate from one another in terms of

at least one parameter, the adjacent rolls can be arranged to have different bearing
distances. A difference between the bearing distances of the adjacent rolls may be
within a range of about 0.1% to about 2% with respect to a greater bearing
distance. Further, at least one of the adjacent rolls can be structured and arranged
to have an adjustable bearing distance. The at least one adjacent roll may include
one of the plurality of intermediate rolls.

[0026] According to a further feature of the instant invention, all of the
plurality of rolls can be arranged symmetrically to an axial center 1n a seating.
[0027] The present invention is directed to a process to treat a material web.
The process includes forming a plurality of nips between a plurality of adjacent
rolls, where the plurality of adjacent rolls include first and second rolls, and
selecting, for the first and second rolls of at least one of the plurality of adjacent
rolls, a deflection for the first roll which is different from a deflection of the
second roll. The process also includes guiding the web through the plurality of
nips, and pressing the web in the plurality of nips.

[0028] According to a feature of the instant invention, the process can also
include controlling the deflection of the first roll so that an amplitude of the
deflection of a surface line at a convex side of the first roll coincides with an
amplitude of a deflection of a surface line at a concave side of the second roll.
[0029] Moreover, the process can include, in an event unequal rolls, setting
a bearing distance of one of the adjacent rolls to deviate from a bearing distance of
the other of the adjacent rolls.

[0030] The present invention is directed to a calender that includes a

plurality of rolls arranged in a roll stack, the plurality of rolls including two end
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rolls and several intermediate rolls arranged between the two end rolls. The
plurality of rolls include a first roll and a second roll positioned adjacent each other
in the roll stack, the first roll having a deflection which differs from the second
roll, and the first roll and the second roll being positionable to form a nip.

[0031] According to a feature of the present invention, the deflection of the
first roll can be selected so that a convex surface of the first roll conforms to a
concave surface of the second roll. Further, the deflection of the first roll is
selected to be greater than a deflection of the second roll.

[0032] In accordance with another feature of the invention, the deflection of
the second roll is selected so that a concave surface of the second roll conforms to
a conveXx surface of the first roll.

[0033] The present invention is directed to a process for treating a web 1n a
calender having a plurality of rolls arranged in a roll stack, the plurality of rolls
including two end rolls and several intermediate rolls arranged between the two
end rolls. The process includes arranging a first roll and a second roll of the
plurality of rolls, which have deflections which differ from each other, adjacent
each other in the roll stack, and positioning the first roll and the second roll to form
a nip.

[0034] According to a feature of the invention, the process can further
include selecting the deflection of the first roll so that a convex surface of the first
roll conforms to a concave surface of the second roll. Further, the deflection of
the first roll may be greater than a deflection of the second roll.

[0035] In accordance with yet another feature of the present invention, the
process can also include selecting the deflection of the second roll so that a
concave surface of the second roll conforms to a convex surface of the first roll.
[0036] Other exemplary embodiments and advantages of the present invention
may be ascertained by reviewing the present disclosure and the accompanying

drawing.
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BRIEF DESCRIPTION O

v RAW LN
[0037] The present invention is further described in the detailed description
which follows, in reference to the noted plurality of drawings by way of non-
limiting examples of exemplary embodiments of the present invention, in which
like reference numerals represent similar parts throughout the several views of the
drawings, and wherein:

[0038] Figure 1 illustrates a first schematic diagram to explain important
quantities in accordance with the instant invention;

[0039]) Figure 2 illustrates a second schematic diagram to explain additional

quantities according to the invention; and

[0040] Figure 3 illustrates a schematic representation of elastic lines.

D ) DESCRIPT]ION HE PRESENT INVENTLION

A

[0041] The particulars shown herein are by way of example and for purposes of
illustrative discussion of the embodiments of the present invention only and are
presented in the cause of providing what is believed to be the most useful and
readily understood description of the principles and conceptual aspects of the
present invention. In this regard, no attempt is made to show structural details of
the present invention in more detail than is necessary for the fundamental
understanding of the present invention, the description taken with the drawings
making apparent to those skilled in the art how the several forms of the present
invention may be embodied 1n practice.

[0042] Figure 1 shows a section of a roll stack of a calender. A first roll 1 and
second roll i+1, which together form a nip N, are shown. In operation, a material
web, for example a paper web that is not shown in more detail, is guided through
this nip N and pressurized there and if necessary also bombarded with increased
temperature. In this connection, it is desired that the treatment take place

uniformly over the entire width of the nip N (i.e., the extension in the axial
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direction of the two rolls 1, 1+1). A prerequisite for this is that the two rolls 1, 1+1
are also able to form the nip N uniformly.

[0043] In order to achieve this type of uniform formation, the two rolls 1, 1+1
have different deflections. In doing so, the deflections are selected in accordance
with a specific procedure, which 1s supposed to be explained in the following. The
goal is adapting the deflection of the lower surface line of the upper roll 1 to the
deflection of the upper surface line of the lower roll 1+1. In this connection, it 1s
assumed in a simplified way that the deflection 1s caused exclusively by
gravitational force and the associated weight forces at the rolls. However, the
considerations are applicable, as a rule, even if external forces or moments cause
the deflection.

[0044] The point of departure for the following observation is the opened roll
stack, i.e., the center rolls 1, 1+1 sag freely, supported in their bearings,
corresponding to their intrinsic elastic lines of gravitational force and rigidity. In
this connection, the shape of a parabola 1s produced at least in the first
approximation. It suffices, for the following observation, however, if one views
the deflection line as a circular line.

[0045] For the closing process of the nips, it is considered i1deal if the contact
lines of the two rolls forming the nip N, which are to be moved on top of one
another, have an optimum conforming shape. The two contact lines are the lower
surface line of the upper roll and the upper surface line of the lower roll. In this
connection, it is largely independent of whether the roll weight 1s partially or tully
compensated in the subsequent operational case.

[0046] The requirement that the lower surface line of roll 1 correspond in terms

of its deflection amplitude fgy ;1o the detlection amplitude fEO(,H) of the upper
l

surface line of the roll (i+1) located undermeath cannot be met in the case of

10
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exactly the same intrinsic deflections 1 .,  of the adjacent center rolls i and i+1, as

can be derived on the basis of the diagram in Figure 1.

[0047] Based upon the same elastic lines, the distance XR of the rolls at the

barrel edges:

AR = :

 2cosa (Di D+ 1))

1s equal to the distance XM of the rolls in the roll center:

XM ..—.-;-(D,- +D(i +1))+ Af

1.€., the roll gap difference Af = XR-XM produces:

Af“%(D:"‘D(fH))( : “‘1)

COS

[0048] According to generally known formulae, a fixed relationship (when
neglecting the thrust deformation) exists between the deflection f,, and the angle
of inclination a of the intrinsic elastic line at the barrel edge:

4 ¢ — AR
Iy =!)E'G'AB 5+12.MbML AB

384ES | AB

1 +30— "7
AB

OF e AB> ( MbML--—AB)

[0049] It follows from this that:

11
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|, 3 MOML - 4B

16 AB

tana=“2"§“‘““ MbML—AB.fEM:K.fEM
5412 1B

[0050] Moreover, the following applies:

1
cosa

=1+ tan’a

[0051] Since tan’a will always be very small as compared to 1, the following

applies as a permissible simplification:

Vi+tan’ @ =1+-21-tan2a

[0052] Therefore:

1

Af=ZK2 'fEMz(Di +D(i+1))

[0053] In order to obtain the ideal conformance, 1.e., Af = 0, the deflection
fEm of roll 1+1 must be purposefully smaller than that of the superjacent roll 1. If
the amplitude of the deflection of the lower surface line of the upper roll i is

designated by 1 with fgy. and the amplitude of the deflection of the upper surface

line of the lower roll 1+1 1s designated by [, (1) the tfollowing should apply:

fEUiszO (i +1)

12
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[0054] The quantities fgy, and fEO(; +1) Can be derived in accordance with the

following relationships:

_ L 2 2 4D.
Jeu ; =TEm ; ~3%" *TEm [ *P;

1 2 2
= ey e [y

[0055] It follows from this that:

|

2 2
— - K ®
! Em (i+1) fEUi 4 /M (i+1)

*D(i+1)

[0056] If this expression is solved in accordance with f (i+1) - ON€ gets:

' 2
( \
2 4 2

FEM o op =W 3| * *JEU; ~
EM (i+1) VKD(H'I) OKZ J D(i+l) 0K2 ‘ D(i+l) 0K2

whereby f ., Wwas defined above.
!

[0057] As a result, if one begins with the uppermost center roll of a calender (1 =
2), one can calculate the entire roll stack with respect to its ideally differing
intrinsic deflections. This is set forth in the following table, whereby the following
applies:

13
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AB = 10,000 mm
MbML = 11,700 mm

Nominal Diameter

Roll fEM/mm fEU/mm

Position D

760 2.37000 2.36987

760 2.36948 0.00052
825 2.36789 2.36776 0.00211
760 2.36763 0.00237

[0058] The roll stack has 12 rolls, 1.e., two end rolls with adjustable deflections
and intermediate rolls in between at roll positions 2-11, which are formed
alternatingly as hard or soft rolls in a known manner. In this case, the hard rolls
are chill cast rolls with diameters of 760/410 mm (outside diameter/inside
diameter), and the soft rolls are formed as gray cast iron tube rolls with a plastic
covering and have a diameter of 825/800/428 mm (outside diameter with

covering/outside diameter without covering/inside diameter).

[0059] One sees that, in the case of the 11" roll, a deviation Af e Of 0.00237

mm to roll 2 1s yielded.

14
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[0060] This first approach has already largely proven itself. However, in this

connection, primarily only the amplitudes of the deflections are adapted to one
another.

[0061] One can further improve the evening out of the stress in the nip by
selecting or adjusting different bearing distances for the center rolls. The
adjustment can be necessary, for example, after a roll has been changed.

[0062] As a rule, adjacent rolls in multi-roll calenders are not equal to one
another. This applies not only to the first and last nip, which as a rule are limited
or defined by an intermediate or center roll and a deflection adjusting roll, but also
to the remaining nips, which are always limited by two intermediate rolls. For
example, the elastic rolls, i.e., the roll with an elastic surface, and the hard rolls,
i.e., the rolls with an inflexible or hard surface, have different slenderness degrees
and roll diameters. The slenderness degree is yielded by dividing the outside
diameter Da by the machine width AB.

[0063] The thrust deformation of a roll 1s a function { of the slenderness

degree %— , among others. The thrust deformation, however, also influences the

curve shape of the elastic line (Figure 3) in accordance with the following equation

for the curve factors between the roll center (y = 1 with x = 0) and the edge of the
machine width (y = 0 with x = /2 AB).

2 B 2
6-4- 12 MbML AB_,.f Da2
y=1-4 xz *—— AB_Z,... ,....._Aj_f.__.,..____...ABM
AB2 MBML - 4B | Da?
5412 af]

with MbML as the bearing distance (center to the center of the bearing).

15
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[0064] In the case of a common bearing distance MbML of center rolls with

2
unequal f{P%J (definition further below), deviating curve shapes of their elastic

AB

lines are automatically yielded, as 1s evident from the schematic representation in
Figure 3.

[0065] Even if the deflection amplitudes in the roll centers coincide, in some
circumstances the feared M-profile or W-profile can be produced in the segment
load progression of the roll gap. In fact these are already weakened i1f one adapts
the deflection amplitudes to one another. An improvement is yielded, however, if
one correspondingly selects the bearing distances MbML.

[0066] In this connection, it is assumed that the machine width AB remains the

same for all nips N. The following then applies for two adjacent rolls 1 and 1+1:

12

MbMLG+)) ~AB Da; +17 _p MOML; —4B Da;?
AB AB* AB AB?

or is solved in accordance with MbML,,):

2 Dagi o112 ]

D a

MbML,-+1+-—'—4£ —L%-(MbMLi-AB)a- f g +)) + AB
12 | 4B AB? AB*

[0067] Besides being a function of the slenderness degree% , the thrust

deformation also depends upon the thrust distribution value ¥ of the roll cross

section, the transverse strain value p of the roll material, and the diameter ratio

gf- with hollow bore hole D1 as follows:
'

16
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2 .2 2
f[Da J=6(l+p)x[l Di JDa

AB% Da? | 4B

[0068] These considerations are supposed to be explained on the basis of the

following example.

i
— e

Roll 1:

= 6,360 mm
= 7.500 mm
= 560 mm

Maternal =

Chill cast
=250 mm
=2.01

= (.25

.
£
i

) =477 mm

(the elastic covering 1s not

taken into consideration)

=327 mm

b
P
+
e,
S’

L
N
S
~

= AL ~ 17.5 mm

= 0.30
=7,517.4 mm

n
g

17
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{0069] One sees that a distance in the order of magnitude of 17.4 mm is
obtained. This is an entirely feasible order of magnitude.

[0070] It is noted that the foregoing examples have been provided merely for the
purpose of explanation and are in no way to be construed as limiting of the present
invention. While the present invention has been described with reference to an
exemplary embodiment, it is understood that the words which have been used
herein are words of description and illustration, rather than words of limitation.
Changes may be made, within the purview of the appended claims, as presently
stated and as amended, without departing from the scope and spirit of the present
invention in its aspects. Although the present invention has been described herein
with reference to particular means, materials and embodiments, the present
invention is not intended to be limited to the particulars disclosed herein; rather,
the present invention extends to all functionally equivalent structures, methods and

uses, such as are within the scope of the appended claims.

18
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The embodiments of the invention 1n which an exclusive property or privilege is
claimed are defined as follows:

1. A calender with a roll stack, comprising:

a plurality of rolls including two end rolls and several intermediate rolls
arranged between said two end rolls;

said plurality of rolls being arranged such that adjacent rolls, comprising a
first and a second roll, of said plurality of rolls are positionable to form nips; and

said adjacent rolls have deflections which differ from each other so that said
second roll is positioned adjacent a convex side of said first roll, and said second
roll has a weaker detflection than said first roll.

2. The calender in accordance with claim 1, wherein said nips are
formed during operation of said calender.

3. The calender in accordance with claim 1, wherein said adjacent rolls
each have a deflection with which an amplitude of a deflection of a surface line at
said convex side of said roll essentially coincides with an amplitude of a
deflection of a surface line of a concave side of said second roll.

4. The calender in accordance with claim 1, wherein at least one of said
adjacent rolls includes a force initiation device.

5. The calender in accordance with claim 1, wherein an amplitude

f EM - of the deflection of said second roll is a function of an amplitude
i+

| gy 0 of the deflection of said first roll in accordance with the following

relationship:

2 4 2

f Y | - e — S eu
EM (i+1) \\D(i.i_l)Kz) D(,'.,.I)Kz (i) D(,-+1)K2

whereby

19
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1.2 .2 :
= ——K*“ e e D(;y; and

MbML — AB
1+ 3 e e
K = ...1_9_. ® 4...5 .
AB 5+12 MOML - AB
AB
AB = Machine width
MbML = Bearing distance
D = Diameter of said first roll
D) = Diameter of said second roll
1 = Index of said first roll
1+1 = Index of said second roll
6. The calender in accordance with claim 1, wherein, 1f said adjacent

rolls deviate from one another in terms of at least one parameter, said adjacent
rolls are arranged to have different bearing distances.

7. The calender in accordance with claim 6, wherein a difference
between the bearing distances of said adjacent rolls 1s within a range of about 0.1%
to about 2% with respect to a greater bearing distance.

8. The calender in accordance with claim 6, wherein at least one of said
adjacent rolls is structured and arranged to have an adjustable bearing distance.

0, The calender in accordance with claim 8, wherein said at least one
adjacent roll comprises one of said said plurality of intermediate rolls.

10.  The calender in accordance with claim 1, wherein all of said plurality

of rolls are arranged symmetrically to an axial center 1n a seating.

11. A process to treat a material web, said process comprising:
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forming a plurality of nips between a plurality of adjacent rolls, the plurality
of adjacent rolls comprising first and second rolls;

selecting, for the first and second rolls of at least one of said plurality of
adjacent rolls, a deflection for said first roll which 1s different from a deflection of
the second roll;

guiding the web through the plurality of nips; and

pressing the web in the plurality of nips.

12.  The process in accordance with claim 11, further comprising
controlling the deflection of the first roll so that an amplitude of the deflection of a
surface line at a convex side of the first roll coincides with an amplitude of a
deflection of a surface line at a concave side of the second roll.

13. The process in accordance with claim 11, further comprising, in an
event unequal rolls, setting a bearing distance of one of the adjacent rolls to
deviate from a bearing distance of the other of the adjacent rolls.

14. The process in accordance with claim 11, wherein an amplitude

f e i) of the deflection of the second roll is a function of an amplitude
1+

f em 0 of the deflection of the first roll in accordance with the following
l

relationship:

f = - +— of —
EM (1) \ . . EU DG +1)K 2

whereby

1 2 .2 .
= ——K“e e D(;y; and
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16, {413 -__MPA’Z; 7.,45_

AB ¢, 1, MPML-AB"

AB

AB = Machine width
MbML = Bearing distance
D = Diameter of the first roll
D = Diameter of the second roll
1 = Index of the first roll
i+1 = Index of the second roll

15. A calender, comprising:

a plurality of rolls arranged 1n a roll stack, said plurality of rolls comprising
two end rolls and several intermediate rolls arranged between said two end rolls;

said plurality of rolls comprising a first roll and a second roll positioned
adjacent each other in said roll stack, said first roll having a deflection which
differs from said second roll; and

said first roll and said second roll being positionable to form a nip.

16. The calender in accordance with claim 15, wherein the deflection of
said first roll is selected so that a convex surface of said first roll conforms to a
concave surface of said second roll.

17. The calender in accordance with claim 16, wherein the deflection of
said first roll is selected to be greater than a deflection of said second roll.

18. The calender 1in accordance with claim 15, wherein the deflection of

said second roll i1s selected so that a concave surface of said second roll conforms

to a convex surface of said first roll.
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19. A process for treating a web in a calender having a plurality of rolls
arranged in a roll stack, the plurality of rolls including two end rolls and several
intermediate rolls arranged between the two end rolls, said process comprising:

arranging a first roll and a second roll of the plurality of rolls, which have
deflections which differ from each other, adjacent each other in the roll stack; and

positioning the first roll and the second roll to form a nip.

20. The process in accordance with claim 19, further comprising
selecting the deflection of the first roll so that a convex surface ot the first roll
conforms to a concave surface of the second roll.

21.  The process in accordance with claim 20, wherein the detlection of
the first roll 1s greater than a deflection of the second roll.

22. The process in accordance with claim 19, further comprising
selecting the deflection of the second roll so that a concave surtace ot the second

roll conforms to a convex surface of the first roll.
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