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(57) ABSTRACT 

A paper machine for manufacturing soft paper comprises a 
press section With a shoe press nip, through Which a sub 
stantially impermeable belt and a felt run With the ?brous 
Web enclosed betWeen them, a drying cylinder and a transfer 
roll forming a nip for transfer of the Web to the drying 
cylinder. According to the invention the belt comprises a 
carrier With a compressible polymer coating having a hard 
ness of 50 to 97 Shore A, Which polymer coating has a 
Web-contacting surface With a degree of roughness in 
unloaded state of RZ=2-80 microns, measured in accordance 
With ISO 4287, and a loWer degree of roughness of RZ=0-20 
microns When the polymer coating is compressed by linear 
load of 20-220 kN/m on the belt as measured in a non 
eXtended press nip, the belt and the Web-carrying felt being 
arranged to run together not until they enter the press 
section, the belt running directly to the press section. Fur 
ther, the belt runs from the shoe press to the drying cylinder 
to carry the Web to the transfer nip, the felt running aWay 
from the belt before a Water ?lm formed in the nip on the belt 
breaks up. A device is also provided for applying adhesive 
on the drying cylinder. 
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PAPER MACHINE FOR AND METHOD OF 
MANUFACTURING SOFT PAPER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/088,071, ?led Jun. 5, 1998. 

FIELD OF THE INVENTION 

[0002] The present invention relates to paper machines for 
manufacturing a ?brous soft paper Web: 

BACKGROUND OF THE INVENTION 

[0003] A paper machine of the type described above is 
disclosed in Us. Pat. No. 5,393,384, see particularly FIG. 
6. The paper machine shoWn therein has a belt impermeable 
to Water, Which runs in a loop through an eXtended press nip 
formed by a shoe press roll and a counter roll. A press felt 
is conducted directly to the press nip, Where it runs together 
With the impermeable belt and the paper Web. The paper Web 
is transferred from a forming fabric to the impermeable belt, 
Which is to carry the paper Web on its under side up to the 
press nip and thence to the drying cylinder. The imperme 
able belt thus carries the paper Web a relatively long distance 
after the paper Web has been transferred from the forming 
fabric to the impermeable belt. There is therefore a risk of 
the paper Web not adhering suf?ciently strongly along the 
entire distance and thus becoming detached from the imper 
meable belt. According to the ’384 patent, the adhesion force 
betWeen the impermeable belt and the paper Web is greater 
than that betWeen the press felt and the paper Web. The 
impermeable belt in question is not compressible and has a 
smooth, Web-carrying surface. It is generally knoWn that 
such a smooth, impermeable belt obtains a ?lm of liquid on 
its smooth, Web-carrying surface When the belt, press felt 
and paper Web pass together through a press nip and that, 
after the press nip, the paper Web therefore adheres to the 
impermeable belt instead of to the press felt Which does not 
have a smooth surface, When the press felt and the imper 
meable belt run aWay from each other. This situation is also 
utiliZed in US. Pat. No. 4,483,745. Since, hoWever, both the 
impermeable belt and the drying cylinder in the paper 
machine according to US. Pat. No. 5,393,384 have smooth 
surfaces, With Which the paper Web is intended to come into 
contact, there is considerable risk of the paper Web continu 
ing to adhere to the smooth surface of the impermeable belt 
after it is passed the nip at the drying cylinder instead of 
being transferred to the smooth surface of the drying cylin 
der as desired. Probably not even the application of large 
quantities of adhesive on the envelope surface of the drying 
cylinder Would ensure adhesion of the paper Web to the 
drying cylinder. 
[0004] DE-195 48 747 describes a paper machine for 
manufacturing creped tissue paper, Which is provided With a 
press comprising a shoe press roll, a counter roll and a 
suction roll, the counter roll forming a ?rst press nip With the 
suction roll and a second eXtended press nip With the shoe 
press roll. A felt passes through the tWo press nips together 
With the paper Web and then carries the paper Web With it to 
a Yankee dryer, to Which the paper Web is transferred When 
the felt and the paper Web pass around a transfer roll forming 
a non-compressing nip With the Yankee dryer. Suction Zones 
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for deWatering the felt are provided before and after the ?rst 
press nip, the suction Zone before the press nip being 
situated Within the suction roll Whereas the suction Zone 
after the press nip is in a side loop in Which the felt runs 
alone and joins the paper Web again at the entry to the second 
press nip. One draWback With such a paper machine is that 
the paper Web is eXposed to reWetting by the Wet felt before 
it reaches the Yankee dryer. 

[0005] US. Pat. No. 5,298,124 describes a compressible 
transfer belt for use in a paper or board machine in order to 
eliminate open draWs of the paper Web and to easily release 
the paper Web so that it can be transferred to a fabric or belt. 
The transfer belt carries the paper Web through the press 
section, Which comprises one or more press nips, and on to 
the drying section Which comprises a plurality of drying 
cylinders and a belt passing in a loop around a transfer roll 
Which forms a nip With the transfer belt. Each press is also 
provided With a felt passing through its press nip and 
enclosing the paper Web betWeen it and the transfer belt. The 
impermeable transfer belt is also designed so that a liquid 
?lm formed in the press nip betWeen the transfer belt and the 
paper Web breaks up When the pressure on the transfer belt 
ceases after the press nip, so that its release properties 
increase and the paper Web can thus more easily be trans 
ferred to a fabric or another belt running in a loop. There is 
no proposal or suggestion to having the transfer belt to carry 
the paper Web to a drying cylinder in a tissue machine. 

[0006] US. Pat. No. 5,298,124 offers an eXcellent descrip 
tion of the tasks a transfer belt cooperating With a press felt 
shall perform in a satisfactory manner, and also of the 
properties and design of such transfer belts, Which then Were 
described in patent speci?cations U.S. Pat. Nos. 4,483,745, 
4,976,821, 4,500,588, 5,002,638, 4,529,643 and CA-A-1, 
188,556. According to Us. Pat. No. 5,298,124, for a transfer 
belt intended for cooperation With a press felt the critical 
tasks are a) to remove the paper Web from the press felt 
Without causing instability problems; b) to cooperate With 
the press felt in one or more nips to ensure optimal deWa 
tering and high quality of the paper Web; and c) to transfer 
the paper Web in a closed draW from a press in the press 
section to a paper receiving fabric or belt in the folloWing 
press or presses of the press section or to a pick-up fabric in 
the drying section. As mentioned, the transfer belt for the 
press section of a paper machine described in US. Pat. No. 
5,298,124 has a Web-contacting surface Which is substan 
tially impermeable to Water and air and has pressure 
responsive microscale topography. Under in?uence of the 
pressure in a press nip in the press section, the transfer belt 
is compressed so that the microscale roughness of said 
surface is decreased, Whereupon the surface becomes much 
smoother and alloWs the formation of a thin, continuous ?lm 
of Water thereon. 

[0007] It has surprisingly been found that a belt of the type 
described in Us. Pat. No. 5,298,124 is also Well suited for 
use in a paper machine according to the invention, for 
transferring a soft paper Web in closed draW from a shoe 
press nip in the press section to a Yankee dryer in the drying 
section of the soft paper machine. As is knoWn, a shoe press 
nip results in a high degree of deWatering. 

[0008] The object of the present invention is to provide an 
improved paper machine and an improved method of manu 
facturing soft paper, said paper machine and said method 
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enabling the manufacture of a ?brous Web With high dry 
solids content before the drying cylinder in order to enable 
a high production rate to be achieved at reasonable cost, and 
to reliably transfer the ?brous Web to the drying cylinder 
although the ?brous Web is carried to the drying cylinder by 
an impermeable belt. 

SUMMARY OF THE INVENTION 

[0009] The paper machine according to the invention is 
characteriZed in that 

[0010] a) the substantially impermeable belt com 
prises a carrier With a compressible polymer coating 
on the side facing the paper Web, having a hardness 
in the range from 50 to 97 Shore A, Which polymer 
coating has a Web-contacting surface With a pres 
sure-responsive, recoverable degree of roughness, 
the Web-contacting surface having a degree of rough 
ness in unloaded state of RZ=2-80 microns, measured 
in accordance With ISO 4287, Part I, and a loWer 
degree of roughness of RZ=0-20 microns When the 
polymer coating is compressed by linear load of 
20-220 kN/m on the substantially impermeable belt 
as measured in a non-extended press nip; 

[0011] b) the press felt is arranged to carry the ?brous 
Web to the press section from the forming roll or 
from a point situated doWnstream of the forming roll 
and upstream of the press section; 

[0012] c) the substantially impermeable belt and the 
Web-carrying press felt are arranged to run together 
not until they enter the press section to enclose the 
?brous Web betWeen them, the substantially imper 
meable belt being arranged to run directly to the 
press section; 

[0013] d) the substantially impermeable belt is 
arranged to run from the shoe press to the drying 
cylinder to carry the ?brous Web to said transfer nip; 

[0014] e) the press felt is arranged to run in a direc 
tion aWay from the substantially impermeable belt at 
a point immediately after the eXtended press nip and 
before a Water ?lm formed in the eXtended press nip 
on the substantially impermeable belt breaks up; and 

[0015] f) a device for applying adhesive is arranged 
before said transfer nip to apply a continuous adhe 
sive layer on the envelope surface of the drying 
cylinder and/or on the ?brous Web. 

[0016] The method according to the invention is charac 
teriZed by 

[0017] a) performing the pressing With the aid of a 
substantially impermeable belt that includes a carrier 
and compressible polymer coating on the side facing 
the paper Web, said polymer coating having a hard 
ness in the range from 50 to 97 Shore A and a 
Web-contacting surface With a pressure responsive, 
recoverable degree of roughness, the Web-contacting 
surface having a degree of roughness in unloaded 
state of RZ=2-80 microns, measured in accordance 
With ISO 4287, Part I, and a loWer degree of rough 
ness of RZ=0-20 microns When the polymer coating 
is compressed by linear load of 20-220 kN/m on the 
substantially impermeable belt as measured in a 
non-extended press nip; 
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[0018] b) using the press felt to carry the ?brous Web 
to the press section from the forming roll or from a 
point situated doWnstream of the forming roll and 
upstream of the press section; 

[0019] c) running the substantially impermeable belt 
and the Web-carrying press felt together not until 
they enter the press section to enclose the ?brous 
Web betWeen them, and running the substantially 
impermeable belt directly to the press section; 

[0020] d) running the substantially impermeable belt 
from the shoe press to the drying cylinder to carry the 
?brous Web to said transfer nip; 

[0021] e) running the press felt in a direction aWay 
from the substantially impermeable belt at a point 
immediately after the extended press nip and before 
a Water ?lm that is formed on the substantially 
impermeable belt in the eXtended press nip breaks 
up; and 

[0022] f) applying a continuous adhesive layer on the 
envelope surface of the drying cylinder and/or on the 
?brous Web by means of an adhesive applying device 
at a point before said transfer nip. 

[0023] It is surprising that a transfer belt according to US. 
Pat. No. 5,298,124, Which is intended for pressing in a press 
section and usable for transferring a paper Web from the 
press section to a drying fabric, is useful With advantage for 
transferring a soft paper Web from a shoe press nip directly 
to a Yankee dryer or other drying cylinder. As is Well knoWn, 
the conditions at a Yankee dryer are completely different 
from those in a press nip. With a Yankee dryer no pressing 
of the soft paper Web occurs for direct deWatering. Rather it 
is a question of supporting the soft paper Web to the 
envelope surface of the Yankee dryer so that the ?bers of the 
soft paper Web adhere efficiently to the surface of the Yankee 
dryer thereby achieving good heat transfer to the paper Web. 
This is exactly the effect Which is achieved With the transfer 
belt in the paper machine according to the invention and 
Which is not achieved With a press felt as described in 
DE-195 48 747 due to reWetting of the paper Web after the 
last press nip in the press section Which prevents satisfactory 
adhesion. Neither can it be achieved, or only to a minor 
eXtent With a transfer belt as described in US. Pat. No. 
5,393,384 for the reason stated above. The compressibility 
of the transfer belt used in the paper machine according to 
the invention results in loWer speci?c pressure at the adhe 
sion point, Which in turn results in increased rate of opera 
tion, i.e. higher production rate. This property also results in 
increased vaporiZation of Water from the soft paper Web, i.e. 
quicker drying of the soft paper Web on the Yankee dryer, 
Which also contributes to higher ef?ciency in the process. 
The increased efficiency can either be used to increase 
machine speed or to reduce energy consumption While 
maintaining the same production volume. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The invention is described in more detail in the 
folloWing With reference to the draWings. 

[0025] FIG. 1 shoWs a paper machine according to a ?rst 
embodiment of the invention. 

[0026] FIG. 2 shoWs a paper machine according to a 
second embodiment of the invention. 
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[0027] FIG. 3 shows a paper machine according to a third 
embodiment of the invention. 

[0028] FIG. 4 shows a paper machine according to a 
fourth embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] The present invention noW Will be described more 
fully hereinafter With reference to the accompanying draW 
ings, in Which preferred embodiments of the invention are 
shoWn. This invention may, hoWever, be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure Will be thorough and com 
plete, and Will fully convey the scope of the invention to 
those skilled in the art. Like numbers refer to like elements 
throughout. 

[0030] FIGS. 1-3 shoW schematically parts of a paper 
machine for manufacturing a ?brous Web 1 of soft paper 
such as tissue and other sanitary paper products. Each of the 
paper machines comprises a Wet section 2, a press section 3 
and a drying section 4. 

[0031] The Wet section 2 comprises a headbox 7, a form 
ing roll 8, an endless, carrying, inner clothing 9 and an 
endless, covering outer clothing 10 consisting of a forming 
fabric. The inner and outer clothings 9 and 10 run, each in 
its oWn loop, around a plurality of guide rolls 11 and 12, 
respectively. 

[0032] The drying section 4 comprises a drying cylinder 5 
covered by a hood 30. The drying cylinder is suitably a 
Yankee dryer. At the outlet side of the drying section a 
creping doctor 21 is arranged to crepe the ?brous Web 1 off 
the Yankee dryer 5. An application device 31 is provided for 
applying of a suitable adhesive on the envelope surface of 
the Yankee dryer 5 immediately before the transfer nip. 

[0033] The press section 3 comprises a shoe press With a 
shoe press roll 14 and a counter roll 19, these rolls 14 and 
19 forming an extended press nip With each other. The press 
section also comprises an endless press felt 15 Which runs in 
a loop around guide rolls 6, and an endless, substantially 
impermeable transfer belt 16. The substantially imperme 
able belt 16 runs in a loop around the counter roll 19, a 
transfer roll 17 and a plurality of guide rolls 18. The transfer 
roll 17 forms a transfer nip With the Yankee dryer 5 With loW 
linear pressure, i.e. about 30-60 kN, through Which transfer 
nip the substantially impermeable belt 16 thus passes. 

[0034] In the embodiments shoWn in FIGS. 1 and 2 the 
press section 3 also includes a roll press, the rolls of Which 
consisting of a suction press roll 13 and said counter roll 19 
to form a press nip through Which the substantially imper 
meable belt 16 and the press felt 15 pass together With the 
?brous Web 1. After this initial press nip, the press felt 15 is 
conducted aWay from the ?brous Web 1 and the substantially 
impermeable belt 16 in a side loop around the suction press 
roll 13 and tWo guide rolls 32. The press felt 15 rejoins the 
?brous Web 1 and the substantially impermeable belt 16 
immediately before the extended press nip. If desired, suc 
tion devices may be arranged Within this side loop of the 
press felt 15 in order to increase the capacity of the press felt 
to absorb Water at the entrance to the extended press nip. 
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[0035] In the embodiments shoWn in FIGS. 1 and 3 the 
inner clothing 9 of the Wet section 2 is a felt conveyed to the 
press section 3 to be also used as press felt 15 and Which thus 
runs in a loop back to the forming roll 8. 

[0036] In the embodiment shoWn in FIG. 2 the inner 
clothing 9 of the Wet section 2 is a fabric, in Which case the 
press felt 15 runs around a pick-up roll 20 arranged close to 
the loop of the fabric 9 so that press felt 15 and fabric 9 run 
in contact With each other to transfer the ?brous Web from 
the fabric 9 to the press felt 15. The pick-up roll 20 may be 
provided With a suction shoe (not shoWn). Alternatively the 
pick-up roll and suction shoe may be replaced by a pick-up 
suction box. 

[0037] FIG. 4 shoWs schematically parts of a paper 
machine according to a further embodiment of the invention. 
it is similar to that shoWn in FIG. 1 With the exception that 
the press felt 15 is not led in a side loop betWeen the tWo 
press nips, but instead accompanies the counter roll 19 so 
that the ?brous Web 1 is held enclosed betWeen the substan 
tially impermeable belt 16 and the press felt 15. This 
embodiment can be used When there is little risk of reWetting 
of the ?brous Web. 

[0038] In the embodiments according to FIGS. 1-4 the 
counter roll 19 is a smooth roll and is arranged in a loop of 
the substantially impermeable belt 16. In an alternative 
embodiment (not shoWn) of the press section according to 
FIG. 3, the positions of rolls 14 and 19 are reversed, i.e. the 
shoe press roll 14 is arranged in a loop of the substantially 
impermeable belt 16 and the counter roll 19 in the loop of 
the press felt 15. In such a con?guration the counter roll may 
be a suction roll, a grooved roll or a blind-drilled roll. 

[0039] The substantially impermeable and elastically 
compressible transfer belt 16 is of the type described in US. 
Pat. No. 5,298,124, for instance. The substantially imper 
meable belt 16 used in the paper machines according to the 
invention is compressible under the in?uence of the press 
forces prevailing in the press nips. The substantially imper 
meable belt 16 thus assumes an uncompressed state 
upstream and doWnstream of a press nip and a compressed 
state When it passes a press nip, the surface, the Web 
carrying surface, facing the ?brous Web having a high 
degree of roughness in the uncompressed state of the sub 
stantially impermeable belt and a loWer degree of roughness 
in the compressed state of the substantially impermeable belt 
so that the Web-carrying surface in the compressed state of 
the substantially impermeable belt is suf?ciently smooth for 
a continuous liquid ?lm to be formed on the Web-carrying 
surface When the substantially impermeable belt, together 
With press felt and ?brous Web, passes through the press nip 
and so that the Web-carrying surface in the uncompressed 
state of the substantially impermeable belt is suf?ciently 
rough to permit the continuous liquid ?lm to break up after 
the substantially impermeable belt has expended in thick 
ness direction. More speci?cally, the substantially imperme 
able and elastically compressible transfer belt consists of an 
endless carrier, alternatively including a joinable seam, With 
a polymer coating on its Web-contacting surface having a 
hardness of 50-97 Shore A, the polymer coating having a 
degree of roughness in uncompressed state of RZ=2-80 
microns, measured in accordance With ISO 4287, Part I, and 
being compressible to a loWer degree of roughness of 
RZ=0-20 microns When a linear load of 20-220 kN/m is 
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applied on the substantially impermeable belt, and also has 
the ability to be recovered to its uncompressed degree of 
roughness When the pressure eXerted on the substantially 
impermeable belt ceases. The RZ value is more speci?cally 
the ten-point height Which is de?ned in said ISO norm as the 
average distance betWeen the ?ve highest peaks and the ?ve 
deepest valleys in the reference length measured from a line 
parallel to the mean line and not crossing the surface pro?le. 
The substantially impermeable transfer belt preferably has 
an air permeability of less than 6 m3/m2/minute, measured 
in accordance With the procedure described in “Standard 
Test Method for Air Permeability of TeXtile Fabrics, ASTM 
D 737-75, American Society of Testing and Materials”. 

[0040] As stated in said US. Pat. No. 5,298,124, the 
polymer coating of the substantially impermeable belt may 
advantageously comprise a polymer composition such as 
acrylic polymer resin, polyurethane polymer resin and poly 
urethane/polycarbonate polymer resin composition. The 
polymer coating may also contain particles of ?ller With a 
different hardness from the polymer material and Which may 
consist of kaolin clay, polymer material or metal, preferably 
stainless steel. 

[0041] The transfer belt included in the paper machine 
according to the invention is manufactured in the manner 
also described in US. Pat. No. 5,298,124. Thanks to the use 
of the above polymer composition a surface layer is 
achieved on the belt Which is elastically compressible. After 
the actual surface Working in the manufacturing process a 
surface is obtained Which gives a controlled topography. The 
compressibility and topography of the surface layer are not 
noticeably affected by possible Wear during operation. The 
dense polymer surface is easy to keep clean and can stand 
being cleaned With a doctor blade directly on the belt 
surface. To ensure that the belt Will not age at the edge 
portions running against the Yankee dryer outside-the paper 
Web, this must be taken into consideration When selecting 
material and the combinations Which Withstand heat best 
must be chosen. OtherWise edge cooling must be effected by 
spraying Water on the edge, for instance, immediately before 
or after passage of the Yankee dryer. 

[0042] The carrier in the transfer belt is endless and 
includes also types of base elements Which can in some Way 
be made endless. The term also particularly covers an 
openable base element provided With a seam, Which element 
is made endless ?rst When it is installed in the paper machine 
With the aid of a suitable seam. The carrier may consist, for 
instance, of a multi-layered Woven fabric produced from 
polymer mono?laments such as polyester, polyamide and 
the like. The base element may also consist of a ?brous Web 
(non-Woven) held together by binder, combined Wound 
yarns, polymer foil/?lm, Warp knitting or the like. The 
requirement is that the carrier is form-stable both in machine 
direction and transverse thereto, so that it contributes to 
stability of the belt upon mechanical stress in these direc 
tions. If the carrier is to be completely enclosed in the 
polymer coating, this can either be applied on one side With 
complete bleeding through to the reverse side, or it may be 
applied ?rst on one side and then on the other. Con?gura 
tions may occur requiring particularly thin belts, in Which 
case it may be advisable to apply the coating only from one 
side With restricted through-bleeding. In this case it is 
essential that the non-coated surface of the base element is 
Wear-resistant and easy to keep clean. 

May 23, 2002 

[0043] The paper machine according to the invention, With 
single-felted press nip(s), produces a ?brous Web With a high 
dry solids content before the drying section, i.e. up to 55%, 
Which should be compared With the dry solids contents of up 
to 45% achieved With paper machines in use today. This 
improvement can be utiliZed either to run the paper machine 
at a higher production or to reduce the energy consumption 
in the drying section. It also enables a reduction in the 
diameter of the drying cylinder. 

[0044] With the embodiments shoWn and described a 
guide roll may be arranged if desired in the loop of the 
substantially impermeable belt 16 immediately before the 
transfer roll 17. 

[0045] With the embodiments shoWn and described a 
transfer member is used consisting of the transfer roll 17. 
According to an alternative embodiment (not shoWn), the 
transfer roll is replaced by the substantially impermeable 
belt itself Which is alloWed to run around a predetermined 
part of the drying cylinder, e.g. Within a sector angle of 
30-60°, to form an eXtended transfer nip With the drying 
cylinder. 
[0046] Many modi?cations and other embodiments of the 
invention Will come to mind to one skilled in the art to Which 
this invention pertains having the bene?t of the teachings 
presented in the foregoing descriptions and the associated 
draWings. Therefore, it is to be understood that the invention 
is not to be limited to the speci?c embodiments disclosed 
and that modi?cations and other embodiments are intended 
to be included Within the scope of the appended claims. 
Although speci?c terms are employed herein, they are used 
in a generic and descriptive sense only and not for purposes 
of limitation. 

That Which is claimed: 
1. Apaper machine for manufacturing a ?brous soft paper 

Web, including: 

a Wet section having a headboX; a forming roll; and inner 
and outer clothings running around the forming roll, 
betWeen Which clothings the ?brous Web is formed; 

a press section having at least one shoe press having a 
shoe press roll and a counter roll, said rolls forming an 
eXtended press nip, a substantially impermeable belt 
and a press felt, the substantially impermeable belt and 
the press felt running through the eXtended press nip 
With the ?brous Web enclosed therebetWeen; and 

a drying section having a drying cylinder and a transfer 
member Which, together With the drying cylinder, 
forms a transfer nip for transfer of the ?brous Web to 
the drying cylinder, characteriZed in that 

a) the substantially impermeable belt comprises a car 
rier With a compressible polymer coating on the side 
facing the paper Web, having a hardness in the range 
from 50 to 97 Shore A, Which polymer coating has 
a Web-contacting surface With a pressure-responsive, 
recoverable degree of roughness, the Web-contacting 
surface having a degree of roughness in unloaded 
state of RZ=2-80 microns, measured in accordance 
With ISO 4287, Part I, and a loWer degree of rough 
ness of RZ=0-20 microns When the polymer coating 
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is compressed by linear load of 20-220 kN/m on the 
substantially impermeable belt as measured in a 
non-extended press nip; 

b) the press felt is arranged to carry the ?brous Web to 
the press section from the forming roll or from a 
point situated doWnstream of the forming roll and 
upstream of the press section; 

c) the substantially impermeable belt and the Web 
carrying press felt are arranged to run together not 
until they enter the press section to enclose the 
?brous Web betWeen them, the substantially imper 
meable belt being arranged to run directly to the 
press section; 

d) the substantially impermeable belt is arranged to run 
from the shoe press to the drying cylinder to carry the 
?brous Web to said transfer nip; 

e) the press felt is arranged to run in a direction aWay 
from the substantially impermeable belt at a point 
immediately after the extended press nip and before 
a Water ?lm formed in the extended press nip on the 
substantially impermeable belt breaks up; and 

f) a device for applying adhesive is arranged before 
said transfer nip to apply a continuous adhesive layer 
on the envelope surface of the drying cylinder and/or 
on the ?brous Web. 

2. A paper machine as claimed in claim 1, characteriZed 
in that said inner clothing in the Wet section constitutes a felt, 
and that this felt is arranged to run through the press section 
and there to be used also as its press felt. 

3. A paper machine as claimed in claim 1, characteriZed 
in that said inner clothing in the Wet section is a fabric, and 
that a pick-up device is arranged in the loop of the press felt 
upstream of the press section in order to transfer the ?brous 
Web from the fabric to the press felt. 

4. A paper machine as claimed in claim 1, characteriZed 
in that the press section also includes a roll press arranged 
upstream of the shoe press and including a suction press roll 
arranged in the loop of the press felt, and a counter roll 
arranged in the loop of the substantially impermeable belt. 

5. A paper machine as claimed in claim 4, characteriZed 
in that the counter roll of the shoe press also is the counter 
roll of the roll press. 

6. A paper machine as claimed in claim 4, characteriZed 
in that the press felt is guided aWay from the ?brous Web in 
a side loop around the suction press roll and at least one 
guide roll, Which side loop extends from the press nip of the 
roll press to the extended press nip of the shoe press. 

7. A paper machine as claimed in claim 1, characteriZed 
in that the air permeability of the substantially impermeable 
belt is less than 6 m3/m2/minute, measured in accordance 
With the procedure described in “Standard Test Method for 
Air Permeability of Textile Fabrics, ASTM D 737-75, 
American Society of Testing and Materials”. 

8. A paper machine as claimed in claim 1, characteriZed 
in that the transfer member consists of a transfer roll 
arranged in the loop of the substantially impermeable belt. 

9. A paper machine as claimed in claim 1, characteriZed 
in that the transfer member consists of the substantially 
impermeable belt that runs around a predetermined part of 
the drying cylinder to produce an extended transfer nip. 

10. A method of manufacturing a ?brous soft paper Web 
in a paper machine, said paper machine including: 
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a Wet section having a headbox; a forming roll; and inner 
and outer clothings running around the forming roll, 
betWeen Which clothings the ?brous Web is to be 
formed; 

a press section having at least one shoe press having a 
shoe press roll and a counter roll, said rolls forming an 
extended press nip, a substantially impermeable belt 
and a press felt, the substantially impermeable belt and 
the press felt running through the extended press nip 
With the ?brous Web enclosed therebetWeen; and 

a drying section having a drying cylinder and a transfer 
member Which, together With the drying cylinder, 
forms a transfer nip for transfer of the ?brous Web to 
the drying cylinder, characteriZed by 

a) performing the pressing With the aid of a substan 
tially impermeable belt that includes a carrier and a 
compressible polymer coating on the side facing the 
paper Web, said polymer coating having a hardness 
in the range from 50 to 97 Shore A and a Web 
contacting surface With a pressure responsive, recov 
erable degree of roughness, the Web-contacting sur 
face having a degree of roughness in unloaded state 
of RZ=2-80 microns, measured in accordance With 
ISO 4287, Part I, and a loWer degree of roughness of 
RZ=0-20 microns When the polymer coating is com 
pressed by linear load of 20-220 kN/m on the sub 
stantially impermeable belt as measured in a non 
extended press nip; 

b) using the press felt to carry the ?brous Web to the 
press section from the forming roll or roll from a 
point situated doWnstream of the forming and 
upstream of the press section; 

c) running the substantially impermeable belt and the 
Web-carrying press felt together not until they enter 
the press section to enclose the ?brous Web betWeen 
them, and running. the substantially impermeable 
belt directly to the press section; 

d) running the substantially impermeable belt from the 
shoe press to the drying cylinder to carry the ?brous 
Web to said transfer nip; 

e) running the press felt in a direction aWay from the 
substantially impermeable belt at a point immedi 
ately after the extended press nip and before a Water 
?lm that is formed on the substantially impermeable 
belt in the extended press nip breaks up; and 

f) applying a continuous adhesive layer on the envelope 
surface of the drying cylinder and Web by means of 
an adhesive applying device at a point before said 
transfer nip. 

11. A method as claimed in claim 10, characteriZed by 
using a felt as said inner clothing in the Wet section, running 
that felt through the press section, and using that felt also as 
the press felt of the press section. 

12. A method as claimed in claim 10, characteriZed by 
transferring the ?brous Web from said inner of a fabric, to the 
clothing, Which is in the form of a fabric, to the press felt by 
means of a pick-up device arranged in the loop of the press 
felt upstream of the press section. 

13. A method as claimed in claim 10, characteriZed by 
deWatering the ?brous Web ?rst in a roll press of the press 
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section, said roll press being arranged upstream of the shoe 
press and including a suction press roll arranged in the loop 
of the press felt and a counter roll arranged in the loop of the 
substantially impermeable belt. 

14. A method as claimed in claim 13, characteriZed by 
guiding the press felt aWay from the ?brous Web in a side 
loop running around the suction press roll and at least one 
guide roll, said side loop extending from the press nip of the 
roll press to the extended press nip of the shoe press. 

15. A method as claimed in claim 10, characteriZed by 
using a substantially impermeable belt having an air perme 
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ability that is less than 6 m3/m2/minute, measured in accor 
dance With the procedure described in “Standard Test 
Method for Air Permeability of Textile Fabrics, ASTM D 
737-75, American Society of Testing and Materials”. 

16. A method as claimed in claim 10, characteriZed by 
using the substantially impermeable belt also as said transfer 
member that runs around a predetermined part of the drying 
cylinder to produce an extended transfer nip. 


