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The invention relates to
a method and an arrangement
for an extended-nip roll, in
particular for a press shoe
roll of a shoe calender, which
extended—nip roll includes: a
press shoe roll (1) which is
provided with a flexible roll
mantle (2); a press shoe unit
(3) inside the press shoe roll
(1) for loading and pressing the
flexible roll mantle (2) against a
backup roll (4) of the pressshoe
roll, in which connection the
extended nip (N) is closed
and in operation; and at least
one support shoe member (10)
inside the press shoe roll (1)
for attenuating the vibration

of theflexible roll mantle (2)
and for supporting the roll
mantle. In order to minimize
friction forces and to support
the roll mantle and to prevent
vibrations, the invention is
characterized in that the support
shoe member (10) is kept either
in a stand-by position (VA),
in which connection it is spaced

from the inner surface (5) of the flexible roll mantle (2), or in an operating position (TA), in which connection it is placed either against
or at a small distance from the innersurface (5) of the flexibie roll mantle (2).




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH

CM
CN
Cu
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania ES Spain LS Lesotho SI Slovenia
Armenia FI Finland LT Lithuania SK Slovakia
Austria FR France LU Luxembourg SN Senegal
Australia GA Gabon LV Latvia Sz Swaziland
Azerbaijan GB United Kingdom MC Monaco D Chad

Bosnia and Herzegovina GE Georgia MD Republic of Moldova TG Togo
Barbados GH Ghana MG Madagascar TJ Tajikistan
Belgium GN Guinea MK The former Yugoslav ™ Turkmenistan
Burkina Faso GR Greece Republic of Macedonia TR Turkey
Bulgaria HU Hungary ML Mali TT Trinidad and Tobago
Benin IE Treland MN Mongolia UA Ukraine
Brazil IL Tsrael MR Mauritania UG Uganda
Belarus IS Iceland MW Malawi us United States of America
Canada IT Ttaly MX Mexico UZ Uzbekistan
Central African Republic JP Japan NE Niger VN Viet Nam
Congo KE Kenya NL Netherlands YU Yugoslavia
Switzerland KG Kyrgyzstan NO Norway VAU Zimbabwe
Céte d’Tvoire KP Democratic People’s NZ New Zealand

Cameroon Republic of Korea PL Poland

China KR Republic of Korea PT Portugal

Cuba KZ Kazakstan RO Romania

Czech Republic LC Saint Lucia RU Russian Federation

Germany LI Liechtenstein SD Sudan

Denmark LK Sri Lanka SE Sweden

Estonia LR Liberia SG Singapore




10

15

20

25

30

WO 00/70143 PCT/F100/00424

Method and arrangement for an extended-nip roll,

in particular for a press shoe roll of a shoe calender

The present invention relates to paper, pulp and/or board machines. More specifi-
cally, the present invention relates to a method and an arrangement for an extended-
nip roll, in particular for a press shoe roll of a shoe calender, which extended-nip
roll includes: a press shoe roll which is provided with a flexible roll mantle; a press
shoe unit inside the press shoe roll for loading and pressing the flexible roll mantle
against a backup roll of the press shoe roll, in which connection the extended nip is
closed and in operation; and at least one support shoe member inside the press shoe
roll for attenuating the vibration of the flexible roll mantle and for supporting the
roll mantle when the flexible roll mantle is substantially unloaded and the extended

nip is open and out of operation.

US Patent 5,645,691 (Voith Sulzer Papiermaschinen) discloses a press shoe roll for
an extended-nip press, which roll is provided with several internal glide support
shoes, of which two are situated immediately before and after a press shoe and the
rest at regular intervals, and which are spring-loaded against the inner surface of the

roll mantle of the press shoe roll.

US Patent 4,673,461 (Beloit Corp.) discloses a press shoe roll for an extended-nip
press, which roll is provided with several internal stationary glide guide shoes
having a curved surface, said shoes being situated at a small distance from one
another in the direction of the circumference of the press shoe roll and covering

almost entirely the inner surface of the roll mantle of the press shoe roll.

US Patents 4,555,305 and 4,584,059 (J.M. Voith GmbH) discloses a press shoe roll
for an extended-nip press, which roll is provided with several internal glide support

shoes which are arranged to cover the portion outside the press shoe at regular



10

15

20

25

30

WO 00/70143 PCT/F100/00424

2

intervals from one another and which are spring-loaded against the inner surface of

the roll mantle of the press shoe roll.

US Patent 4,287,021 (Beloit Corp.) discloses a press shoe roll for an extended-nip
press, which roll is provided with an external cover with a view to providing
vibration-free operation of a flexible roll mantle. Furthermore, the publication
discloses internal doctoring of oil from the inner surface of the flexible roll mantle

immediately before a press shoe.

Irrespective of whether the nip is closed or open, regarding the weaknesses of the

prior art arrangements, it may be mentioned that the flexible roll mantle of the press

shoe roll or the shoe calender roll is

. subjected to either continuous, i.e. fixed, or spring-loaded internal support
and attenuation of vibration, which are accomplished by means of stationary
glide guide shoes or by means of glide support shoes loaded with springs
against the inner surface of the flexible roll mantle,

o totally without any internal support and attenuation of vibration, in which
connection support has been sought by an external rigid support mantle.

A further weakness is that previously, no particular attention has been paid to the

wiping of oil on the inside.

In accordance with the first aspect, the primary object of the present invention is to
reduce the above-mentioned drawbacks and weaknesses associated with the prior art
structures and arrangements and to provide an improved method and arrangement for
an extended-nip roll, in particular for a press shoe roll of a shoe calender for
attenuating the vibration of the flexible roll mantle of the press shoe roll and for
supporting the mantle when the press shoe roll is operating while the extended nip

is open.

In accordance with a first further aspect of the invention, an object is to enable

attenuation of vibrations during operation and, when needed, removal of oil.
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In accordance with a second further aspect of the invention, an object is also to
enable a novel and inventive type of doctoring of oil from the inner surface of the

flexible roll mantle when the extended nip is open.

This objective is achieved by the method and the arrangement for an extended-nip
roll, in particular a press shoe roll of a shoe calender according to the invention, the
special features characteristic of the method and the arrangement being set forth in

the accompanying claims.

The invention is thus based on the new and inventive basic idea that, for minimizing
the friction forces caused by the support members inside a roll mantle when the
extended nip is closed and for supporting the roll mantle and for preventing its
vibrations when the extended nip is open, the invention is characterized in that,
when the extended nip is in operation, the support shoe member is kept in a stand-by
position, in which connection it is substantially apart and spaced from the inner
surface of the flexible roll mantle, and that, when the extended nip is out of oper-
ation, the support shoe member is kept in an operating position, in which connection
it is situated either against or very close to the inner surface of the flexible roll

mantle.

It is advantageous that the support shoe member is moved from the stand-by position
to the operating position and vice versa, preferably by means of a hydraulically
and/or pneumatically operated power means, and that the support shoe member is
kept in its stand-by position continuously pulled back and in its operating position
continuously pushed out. In that connection, the friction forces and wear effects
produced by the support shoe member are minimal, it being also possible to regulate
the pressing of the support shoe member against the inner surface of the flexible roll

mantle without any difficulty.

In accordance with an embodiment of the invention considered to be particularly

advantageous, in order to maximize support and vibration attenuation, the individual
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support shoe member 10 is situated with respect to the direction of rotation of the
flexible roll mantle

a) 90° after a press shoe unit 3,

b) 90° before the press shoe unit 3,

c) 90° both before and after the press shoe unit 3.

In accordance with a further aspect of the invention, it is advantageous that the
support shoe member includes a support shoe element which is designed to serve as
a doctor for oil in order to wipe oil from the inner surface of the flexible roll mantle
when the support shoe member is in the operating position, and that the support shoe
member is provided with a discharge tube means or equivalent in order to pass the

collected oil into a collecting means for recovery and/or removal.

In the following, the invention will be described by way of example by means of one
embodiment thereof considered to be advantageous with reference to the accompany-

ing drawing in which

. FIG. 1 is a schematic sectional view of a press shoe roll of a shoe calender
provided with an arrangement in accordance with the invention, when an
extended nip is closed, and

. FIG. 2 is a schematic sectional view of a press shoe roll of a shoe calender
provided with an arrangement in accordance with the invention, when an

extended nip is open.

As shown in Figs. 1 and 2, a shoe calender provided with an arrangement in
accordance with the invention includes:
— a press shoe roll 1 having a flexible roll mantle 2,
— a press shoe unit 3 inside the press shoe roll 1 in order to load and to
press the flexible roll mantle 2 against a backup roll 4 of the press
shoe roll, in which connection the extended nip N is closed and in

operation, said press shoe unit 3 comprising a press shoe 3a and at
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least one power means 3b, such as a power cylinder, for moving the
press shoe, and

— at least one support shoe member 10 inside the press shoe roll 1 in
order to attenuate the vibration of the flexible roll mantle 2 and to
support it when the flexible roll mantle 2 is substantially unloaded and

the extended nip N is open and out of operation.

With a view to achieving the objective of the invention, i.e., during operation when
the extended nip N is closed, in order to minimize the friction forces caused by the
support members situated inside the roll mantle 2 and to minimize possible vibra-
tions and, when needed, in order to remove oil from the inner surface of the roll
mantle, and when the extended nip N is open, in order to support the roll mantle and
to prevent its vibrations, the support shoe member 10 in the arrangement in accord-
ance with the invention can be moved between an operating position TA, in which
the extended nip N is open, and a stand-by position VA, in which the extended nip
N is closed. In that connection, the support shoe member 10 is placed in the
operating position TA against an inner surface 5 of the flexible roll mantle 2 or at
a small distance from it, the vibration of the roll mantle 2 arising from time to time
being killed by the contact between the inner surface 5 of the roll mantle 2 and the
support shoe member 10, in order to attenuate the vibration of the flexible roll
mantle 2 and to support the roll mantle, and in the stand-by position VA, it is
preferably continuously spaced from the inner surface 5 of the flexible roll mantle
2. Thus, owing to the method according to the invention, the support shoe member
10 can be kept in the stand-by position VA when the extended nip N is in operation,
in which connection the support shoe member 10 is spaced from the inner face 5 of
the flexible roll mantle 2, and when the extended nip is out of operation, in the
operating position TA, in which connection the support shoe member 10 is placed
against the inner surface 5 of the flexible roll mantle 2 or at a small distance from
it, in that connection in particular for attenuating the vibration of the roll mantle 2
and for supporting it, as well as in accordance with a further aspect of the invention,

for wiping oil from the inner face 5 of the roll mantle 2.
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In order to assure the continuous operation of the support shoe member 10, i.e.
support and attenuation of vibration as well as wiping of oil, it is advantageous to
the arrangement in accordance with the invention that the support shoe member 10
is in its operating position TA continuously pushed out against or at a small distance
from the inner surface 5 of the roll mantle 2, and in order that the support shoe
member 10 of the arrangement in accordance with the invention should cause as little
friction as possible when the calender nip is in operation, it is advantageous that the
support shoe member 10 is in its stand-by position VA continuously pulled back and
apart from the inner surface of the roll mantle 2. For providing drive for such a
movable support shoe member 10, the support shoe member 10 of the arrangement
in accordance with the invention includes a hydraulically and/or pneumatically
operated power means 11 for keeping the support shoe member 10 in the stand-by
or the operating position VA, TA and for moving it from the stand-by position VA

to the operating position TA and vice versa.

In order to support the flexible roll mantle and to provide attenuation of vibration
when the calender is operated while the extended nip N is open, it is advantageous,
in particular with a view to minimizing the number of support shoe members, that
the support shoe member 10 is situated, in the direction of rotation of the flexible
roll mantle, optionally 90° after the press shoe unit 3 and/or 90° before the press
shoe unit 3. In that connection, in order to maximize support and attenuation of
vibration, the individual support shoe member 10 is situated with respect to the
direction of rotation of the flexible roll mantle

— 90° after the press shoe unit 3,

— 90° before the press shoe unit 3, or

— 90° both before and after the press shoe unit 3.

As is clear from Figs. 1 and 2, the support shoe member 10 incorporates a support
shoe element 12 and a pivot support arm 13 having the support shoe element 12 at
its free end, as well as the power means 11 moving the pivot support arm 13. In that
connection, the support shoe member 10 is connected by means of a rigid support

element 14 to support structures 6 inside the press shoe roll or the shoe calender
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roll, and the support element 14 has a first linkage point A;,, to which the pivot
support arm 13 is linked pivotally and as an extension of the support element 14. In
order to move the support shoe element 12, the power means 11 is disposed between
the pivot support arm 13 and the support element 14 for pivoting the pivot support
arm 13 about its linkage point A;; by lengthening or shortening the power means 11,

in which connection the support element 14 has a second linkage point A to

vvls
which a first end of the power means 11 is linked and which is spaced from the first
linkage point Ay, and in which connection the pivot support arm 13 has a third

linkage point A

yv2» to which a second end of the power means 11 is linked and

which is spaced from the first linkage point A,,.

With a view to achieving the object according to the first and second additional
aspects of the invention, the support shoe element 12 at the free end of the support
shoe member 10 has been designed to serve as an oil doctor in order to wipe oil
from the inner surface 5 of the flexible roll mantle 2 when the support shoe member
10 is in the operating position TA. Furthermore, it is advantageous, as illustrated in
the figures, that the support shoe member 10 is provided with a discharge tube
means 15 or equivalent for passing the collected oil into a collecting means 16 for
recovery and/or removal. It shall be emphasized that, from the standpoint of the
primary object of the invention, it is not essential how the support shoe element
serving the function of the doctor and, in addition thereto, the function of oil
recovery, is shaped, and so many different alternatives are thus feasible in order to

achieve the desired objective.

In the foregoing, the invention has been described only by way of example by means
of one of its embodiments considered to be advantageous. Naturally, this has not
been intended to limit the present invention in any way, but various alternative
problem-solutions or modifications are feasible within the inventive idea defined in

the accompanying claims and within its scope of protection.
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1. A method for an extended-nip roll, in particular for a press shoe roll of a shoe

calender, which extended-nip roll includes:

— a press shoe roll (1) which is provided with a flexible roll mantle (2),

— a press shoe unit (3) inside the press shoe roll (1) for loading and pressing
the flexible roll mantle (2) against a backup roll (4) of the press shoe roll, in
which connection the extended nip (N) is closed and in operation, and

— at least one support shoe member (10) inside the press shoe roll (1) for
attenuating the vibration of the flexible roll mantle (2) and for supporting the
roll mantle when the flexible roll mantle (2) is substantially unloaded and the
extended nip (N) is open and out of operation,

characterized in that

— when the extended nip (N) is in operation, the support shoe member (10) is
kept in a stand-by position (VA), in which connection it is spaced from the
inner surface (5) of the flexible roll mantle (2), and that

— when the extended nip is out of operation, the support shoe member (10) is
kept in an operating position (TA), in which connection it is placed either
against or at a small distance from the inner surface (5) of the flexible roll
mantle (2) in order to attenuate the vibration of the flexible roll mantle (2)
and to support the mantle, which short distance allows contact with the

support shoe member (10) as a result of the vibration of the roll mantle (2).

2. A method according to claim 1, characterized in that in the stand-by position
(VA) of the support shoe member (10), the support shoe member (10) is kept
continuously pulled back, and that in the operating position (TA) of the support shoe

member (10), the support shoe member is kept continuously pushed out.

3. A method according to claim 2, characterized in that the support shoe member
(10) is kept in the stand-by and the operating position (VA, TA) and moved from the
stand-by position (VA) to the operating position (TA) and vice versa, advantageously

by means of a hydraulically and/or pneumatically operated power means (11).
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4. An arrangement for an extended nip roll, in particular for a press shoe roll of a

shoe calender, which extended-nip roll includes:

— a press shoe roll (1) which is provided with a flexible roll mantle (2),

— a press shoe unit (3) inside the press shoe roll (1) for loading and pressing
the flexible roll mantle (2) against a backup roll (4) of the press shoe roll, in
which connection the extended nip (N) is closed and in operation, and

— at least one support shoe member (10) inside the press shoe roll (1) for
attenuating the vibration of the flexible roll mantle (2) and for supporting the
roll mantle when the flexible roll mantle (2) is substantially unloaded and the
extended nip (N) is open and out of operation,

characterized in that

the support shoe member (10) can be moved between an operating position (TA), in

which the extended nip (N) is open, and a stand-by position (VA), in which the

extended nip (N) is closed, in which connection

— in the operating position (TA), the support shoe member (10) is either against
or at a small distance from the inner surface (5) of the flexible roll mantle (2)
in order to attenuate the vibration of the flexible roll mantle (2) and to
support the mantle, which small distance allows contact with the support shoe
member (10) when the roll mantle (2) vibrates, and

— in the stand-by position (VA), the support shoe member (10) is spaced from

the inner surface (5) of the flexible roll mantle (2).

5. An arrangement according to claim 4, characterized in that the support shoe
member (10) is in its stand-by position (VA) continuously pulled back, and that the

support shoe member (10) is in its operating position (TA) continuously pushed out.

6. An arrangement according to claim 5, characterized in that the support shoe
member (10) includes a power means (11) which is advantageously hydraulically
and/or pneumatically operated, for keeping the support shoe member (10) in the
stand-by or the operating position (VA, TA) and for moving it from the stand-by

position (VA) to the operating position (TA) and vice versa.
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7. An arrangement according to any one of claims 4 to 6, characterized in that the

support shoe member (10) is situated, in the direction of rotation of the flexible roll

mantle, optionally 90° after the press shoe unit (3) and/or 90° before the press shoe

unit (3).

8. An arrangement according to any one of claims 4 to 7, characterized in

that the support shoe member (10) comprises a support shoe element (12) and
a pivot support arm (13) having the support shoe element (12) at its free end,
as well as the power means (11) moving the pivot support arm (13),

that the support shoe member (10) is connected by means of a rigid support
element (14) to support structures (6) inside the press shoe roll or the shoe
calender roll,

that the support element (14) has a first linkage point (A,), to which the
pivot support arm (13) is linked pivotally and as an extension of the support
element (14), and

that in order to move the support shoe element (12), the power means (11) is
disposed between the pivot support arm (13) and the support element (14) for
pivoting the pivot support arm (13) about its linkage point (A;,) by lengthen-
ing or shortening the power means (11), in which connection the support

element (14) has a second linkage point (A, 1), to which a first end of the

vvl

power means (11) is linked and which is spaced from the first linkage point
(A, and in which connection the pivot support arm (13) has a third linkage

point (A,,,), to which a second end of the power means (11) is linked and

vv2

which is spaced from the first linkage point (Ay,).

9. An arrangement according to any one of the preceding claims 4 to 8, character-

ized in that the support shoe member (10) has at its free end a support shoe element

(12) that is designed to serve as an oil doctor for wiping oil from the inner surface

(5) of the flexible roll mantle (2), when the support shoe member (10) is in the

operating position (TA), and that the support shoe member (10) is advantageously

provided with a discharge tube means (15) or equivalent for passing the collected oil

into a collecting means (16) for recovery and/or removal.
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