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. ABSTRACT OF THE DISCLOSURE

Dewatering system for dewatering a web. The system comprises a former, a belt
press, and a structured fabric comprising a paper web facing side and being guided ovar a
support surface and through the belt press, The structured fabrioc runs at a speed
differential relative to a wire of the former. This Abstract is not intended to define the
invention dlsc]aaad in the specification, nor intended to limit the scope of the invention in

any way,
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FORMER FOR AN ATRMOS SYSTEN

NALKGROUNL OF 11t INVEN | TON

1. Eield of the invention.
[0001) The present invention relates to a paper machine, and, more particularly, toa
" former for manufacturing premium tissue and toweling, and also relates ta a former which
utiifzes a belt prees in a paper machine. The present invention relates to a twin wire former
for manufacturing premium Issue and toweling which utilizes a belt press in a paper
machine. The system of the invention is capsble of producing premium tisaue or toweling
with & quality simitar to a through-alr drying (TAD) but with up 1o a 40% cost savinge,
[000Z] - The presentinvention also relates to a twin wire former ATMOS system which
utfiizes a strictured fabric which has good resistunce to pressure and excessive tensiis
styain forces, and which can withstand wear/hydrclysis effects that are experienced in an
ATMOS system. The system also includes a permeabile beit for use in a high tension
.exiended nip around a rotating roll or a stationary shoe and/or which s used ina
papermaking devica/process, and & dewataring fabric for the. manufacture of premium
tissue or towel grades without utilizing a through-alr drying (TAD) system. The fabric has
key parameters whioh include permeabifity, weight, caliper, and certain compressibifity.
2.  Desgription of the related ari, |
[0003] In an ATMOS sysiem, a sheet Is formed on & structured or molding fabrioand |
the sheet is further sandwiched between the structured or molding fabric and a dewataring
fabric. The sheet is dewatared through the dewatering fabric and opposite the molding
_ fabric. The dewatering takes place with air flow and mechanical preasure. The mechanical
pressure is created by a permeable belt and the direction of airflow is from the permeable
belt to the dewatering fabric. This can occur when the sandwich passes through an
extended pressure nip formed by a vacuum roll and the psrmeable belt. The sheet s then
transferred to a Yankee by a press nip. Only about 25% of the sheet is slightly preesed by
- the Yankee while approximatsly 75% of the sheet ramains unpreased for qualily. The

sheet dried by a Yankee/Hood dryer arrangement and then dry creped. in the ATMOS
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systeimn, one and the same structured fabric is used to camry the sheetfromthe headbox to
the Yankes dryer. |

[0004) Intemational Publication No. W0200W75736 the disclosurs of which is
hereby exprassly incorporated by reference In Its entiraty, discloses an ATMOS system
which uses a belt press and which can utilize a twin wire configuration. However, this
document does not address the advarrtagea of utlizing differantial speeda betwaan a
forming belt and a structured fabric according to tha Invention.

[0005) US Patent No. 4,440,667 to WELLS et al,, the disclosure of which Is hereby
expressly incorporated by reference in its entirety, and, in particular, theAhstract of this
document, discloges a process that utilizes a differential vejocity transfer of a wet-laid
embryonic web having relatively low fiber consistency from a cairier to a substantially
~ slower moving, open-mesh transfer fabric having & substantial void volume. The web is
then dried while precluding substantial macroscopic rearangement of the fibers in the
plane of the web. The differential veloclty tranefer la effected without substantial
compaction of the web by avoiding substantial mecl-nnlcal pressing, centrlfugal slinging, air
blasting, and the like. | ; .
[0006] International Publication No. WO 20051075732 the disclosure of which i
hereby axpressly incorporated by reference in its entirety, discloses a belt press utilizinga
" parmeable belt in a paper machine which manufactures tissue or toweling. According to
this document, the web is dried In a more efficlent manner.than has baen the casa in prior
art machines such as TAD machines. The formed web is passed through similarly open
fabrice and hot air is blown from one side of the sheet through the web to the other side of
the sheet. A dewatering fabrio is aleo utlized. Such an arrangement places great
demands on the forming fabric because the pressure applied belt press and hot air is
blown through the web in the belt press. However, this document does not address the
advantages of utifizing drffetarrtlal speads between & forming belt and a structured fabrio
' accarding to the invention. |

[0007] - International Publjcation No. W020061075737. the disclosure of which ls
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hereby expressly incorporated by references in its entirety, dlsolosas a structured molding
fabric which can create a more three-dimensionally ariented sheet. _
[oooe] The disadvantages of systems of the type disciosed in International
Pubjication No. WO2005/0757368 which use & twin wire former is that the sheet is not
formed an a structured fabric. Instead, the sheet I8 formed batween inner and outer
forming fabrics and then transferred via the: inner forming fabric to.a struotured fabric
without utilizing differential speeds. As a result, the voids of the structured fabric are not
filled up with fibers as when the web Is formed over a structured fabric. The more the volds
are filled with fibers, the' greater is the mass of un-pmssed fibers at theYankee and the
higher the qualty of the sheet. |

v L) VIR & = NVEN §ION

[0009] The Invention provides for a system and process which increases the amount
of un-pressed fibers In the voids of a structured fabric. The invention can utilize a twin wire
'ATMOS system/arrangement whereln the web or sheet Is first formed with a twin wire |
former. The web is then transferred to the structured fabric of the ATMOS system. Thus,
In contrast to the standard ATMOS system, the web is not formed on the structured fabric
because the structured fabric is not the inner wire of the former. Furthermare, if the Inner
wire of the twin wire former ia a structured fabrio (I.e., the first or former structured fabric),
the sheet loses tha knuckies when it is transferred to the other structured fabric (l.e,, the
second or ATMOS struotured fabric) of the ATMOS. As a result, the sheet canriot achieve
a target of having approximately 75% un-pressed fibers thereby negating a blg advaniage
of the ATMOS sysbm

[0010] This disadvantage, however, can be minimized by formlng thewebina twin
wire former (without the inner wire or forming fabric being a structured fabric) and by
nunning the ATMOS structured fabrio at & lower epeed than the Inner forming wire. By
runhing the inner wire and the atructured fabric at different speeds (i.e., with a speed
‘diferential), the fibers of the web can dam Into the ATMOS structured fabric. As a result, it
Is possible to fill up the pillow 2reas of the structured fabric with fibers. |
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[0011]  According to one nondimiting embodiment of the invention, the speed
" differential can be betwaen approximately 8% and approximately 30%. Preferably, the
speed differential can be between approximately 10% and approximately 20%.

[0012} According to ancther non<imiting embodiment of the lnvenﬁbn. the speed
differential can be any one of the speed differential values, and/or ranges, and/or ratios
disclosed in US Patent No. 4,440,597 to WELLS et al. By way of non-iimiting example, the
invention provides that the former can run at a speed of between approximately 1000
" meters par minute (m/min) and approximately 1500 m/min while the structured fabric runs
at a slower speed of between approximately 800 m/min and approximatsly 1200 m/min.
Thus, the spesd differential can be, e.g., in the renge of between 50 m/min and 450 m/min,
and is preferably between epproximately 100 m/min and approximately 300 m/min.
[0013] However, such a configuration can be disadvantageous when there is a
tensfle strength loss due to the friction between thé fibers on the structured fabric and the
inner forming wire, For example, if the consistency between these two fabrics at the pick-
up is appmﬁrﬁately 16% to approximatsly 20%, it may have to be compensated for using
chemicals or using more refining in order to control the tensile strength. Aocordingly, a
solution would invoilve ensuring that the consistency at the pick-up area (i.e., the transfer
area from the Inner forming wire to the structured fabric) s between approximately 7% and
approxXimately 15%. | _

[0014) By dewatering from the belt press belt towards the web, structured fabric and
the dewatering belt, contact area at the Yankee is enhanced and a higher dryer efficlency
resulte at the Yankes. This is because the surface of the web which contacts the
dewatering belt is the same surface which contacts the Yankees. Using such &
configuration results in, among other things, a higher contact area between the paper web
and the Yankee cylinder than [s norinally not achiesved using a through air drying (TAD)
syatem. ‘ ~ o |
- [0015] The invention also provides for 8 twin wire ATMOS system which utilizes the
belt press balt disclosed in US Patent Application No. 11/276,789 filed on March 14, 2008

.
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| (Attorney Docket Number P29473) The disclosure of this US patent appllcaﬁon fa hareby |
expressly Incarporatad by reference in its entirety.
[0016] The invention additionally also provides for a twin wire ATMOS system which
utilizes the dewatering fabric disclosed in US Patent Application No. (Attomey
Docket Number P20514). The disclosure of this US patent appllcaﬂon is hareby expressly
incorporated by reference in its entirety.
- [0017] - The invention further also provides for a twin wire ATMOS system which
~ utflizes the structured fabric disclosed In US Patent Application No. (Attomey
Docket Number P205156). The disclosure of this Us palnnt application is hereby expressly
incorporated by reference in its entirety.
- [0018] The invention also provides for a dewatering system for dewatering a web
wherein the system inciudes a twin wire former, a bslt press, and a structured fabric
comprising a paper wab facing side and being guided overa support surface and through
the belt press, The structured fabric runs at a sjower speed than a wire of the twin wire
former.
[0019] The structured fabric may be a paermeability value of hetwun approximately
100 ofm and approximately 1200 ofm, a peper surface contact area of between
approximately 5% and approximately 70% when not under pressurs and tension, and an
open area of between approximatsly 10% and approximately 90%.
[0020] The belt press may be arranged on an ATMOS systam.
[0021]' At least one surface of the structured fabric may comprise at least one of an
abraded surface and a sanded surface.
~ Jo022] The structured fabric may comprise one of a single material a monoﬁlament
matetial, a multiflament material, and two or more diffarent materiale.
- [0023] The structured fabric may be resistant fo atleastone of hydrolysis and
temperatures which exceed 100 degrees C. ~
[0024] The support surface may ba statie.
{0028} The support surfece may be arranged on & roll. Tha roll may be a vacuum

5.
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roll having a dlameter of betwasan approximatsly 1000 mim and approxlmahely 2500 mm.
The vacuum roll mﬁy have a diameter of between appm)u'matoly 1400 mm and
approximately 1700 mm.
[D0286] The belt press may form an extended nip with the support surface. The
extended nip may have an angle of wrap of batween approximately 30 degrees and
approximately 180 degrees, The angle of wrap may be between apprmamataly 60 degrees
~ and approximately 130 degrees. The extended nip may have a nip lengih of between
approximately 800 mm and approximately 2500 mm. The nip length may be between
approximately 1200 mm and approximately 1600 mm. '
. [0027] The structured fabric may be an endiess beit that is at least one of pre-
seamed and has its ends joined on a machine which utflizes the belt press.
joozs] The structured fabric may be structured and arranged to impart a
topographical pattern to a web.
[0029] The web may be at least one of a tissue wsb, & hygiene web, and a towel
. web. \' | _
10030} The invention also provides for a method of subjecting & fibrous web to
pressing in a paper machine using any of the systems described hersin, wherein the
method comprises forming the fibrous web in the twin wire former and applying pressure to
the structured fabric and the fibrous web in the belt press.
[0031) The system may further comprise a dewatering fabri¢. The dewatering fabric
‘may comprise a caliper of-between approximately 0.4 mm and approximately 18 mm, a
permesability value of between approximately 1 cfm and approximately 500 ¢im, an overall
density of between approxlmately 0.2 g/cm® end approximately 1.10 g/em®, and a weight of
between approximately 350 g/m?and approximately 3000 g/m”. The dewatsring fabric may
alsa preferably comprise a caliper of between approximately 1.0 mm and approxinately 4
mm, & permeabliity value of betwesn approximately 10 cfin and approximatety 100 cfm, an
overall deneity of between approximately 0.2 glcm™ and epproximately 1.10 g/om®, and a
weight of betwaen approximataly 900 g/m?and appraximately 1400 g/m®. The dewatering
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fabric may also mast preferably comprise a dallper of batween appmximately 2 mm and
approximatsty 4 mm, a permeability value of between approximately 10 cfim and
approxXimately 30 cfm, an overall density of belween approximately 0.2 g/cm® and
approximately 1.10 g/em®, and & weight of between approximately 800 g/m? and
appraximately 1300 g/m=. '
[0032] The belt press may comprise a permeable bait, The permeable beit may
compriee a tension of between appraximately 20 kN/m and approximately 100 KN/'m, a
permeabiiity value of between approximately 100 cfm and approximately .1200 cim, a
surface contact area of the paper web side that is between approximately 0.5% and
approximately 80% when hot under tension, and an open area of beiween approximately
1.0% and approximately 85%. |
[0033] A speed differential between the structured fabric and the wire may be
between approximately 5% and approximately 30%. The speed dﬁferant!ai may also be
between approximately 10% and approximately 20%.
[0034] The invention also provides for a dewatering systemn for dewatering a web,
wherein the system comprises a twin wire former comprising an outer belt and an inner
bel, a belt press arranged downstream of the twin wire former, and a structured fabric
 arranged to support the web after the web Is transferred from the inner belt. The struotured
fabric and the inner wire of the twin wire former run &t different speeds. '
[0035] A speed differential between the structured fabrio and the inner wire may be
batween approximataly §% and approximately 30%. The speed differential may be
between approximately 10% and approximatsly 20%. ' |
[0038]  The invention aiso provides for a method of subjecting a fibrous web to
pressing In & paper machine using any of the systems described herein wherein the
method comprises forming the fibrous web in the twin wire former and applying preuumto
the etructured fabric and the fibrous web in the belt prees.
- {0037} The invention also provides for a dewatering syetem for dewatering a web
wherein the system includes a twin wire former comprieing an outer belt, an Inner belt, and

Ry
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a forming roll, a belt pméa. arranged downstream of the twin wire former, a structured fabric
having a web facing side and being amanged to support the web after the web s
transferred from the inner belt, and a dewatering beit having a web facing side and passing
thraugh the belt press. The structured fabric runa at a slower spead than the Innerwire of
the twin wire former.
[0038] A speed differential botweenthestructured fabric and the inner wire may be
hetween approximatsly 5% and approximately 80%. The speed differential may be
between approximately 10% and approximately 20%. '
-[0036] The invention also’ provides for a method of subjecting a fibrous web to
pressing In a paper machine using any of the systsms deacribed herein, whereln the
method comprises forming the fibrous web in the twin wire former and applying pressure to
the structured fabric and the fibrous web in the belt press.
=i CRIFTION OF THE DRAWINGs
[0040] The above-rnenﬂoned and other features and advantages of thta invention,
and the manner of attaining them, will become more apparent and the invention will be
better understood by reference to the followlng dascrlptlon of an embodiment of the
invention taken in conjunction with the accompanylng drawing, wherein:

The sole figure is a cross-sectional schematic diagram of a machine or system
which utilizes an ATMOS system having a belt press and a twin wire former.
'3“__!'," HE INVENTION
[0041] The partlculars' shown herein are by way of example and for purposes of
- Hlustrative 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 aapects of the present invention. In this
regard, no attempt is made to show structural detalls of the present invention in more detall
than is necessary for the fundamental understandlnd of the present invention, the
" dmscription is taken with the drawings making apparent to those skilied in the arthow the
forms of the present invention may be embadied in practice.
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[0042] Referring now to the ﬂgure. there is shown a machine TWA for making a
fibrous web W, e.g., a tissye, hyg!one paper wed, eto,, which can be; e.g., a twin wire
ATMOS system for prooessing a fibrous web W, System TWA includes a headbax 1 which
.feeds a suspension to a twin wire former formed by an outer wire 3a, an inner wire 3b and
a forming rofl 2. The twin wire former can be of any conventionally known type and can
preferably be of the type disclosed in e.g., US Patent Application No. 11/188,884 filled on
July 27, 2008. Once the web W is formed by the twin wire former, the web W is conveyed
by the inner wire 3b to a structured fabric 4. The web W is transterred to the structured
fabric 4 from the Inner wire 3b using a suction box 5 located at a pick-up'area. Theweb W
is conveyed by the structured fabric 4 to and through & preseing arrangement formed by a
belt press assembly 18 composed of a permeable tension belt 12 and a vacuum roll 8. A
dewatering fabric 7 also passes over the vacuum roll 8 and through the belt press
assembly 18, The web W is dewatered In the extanded belt press nip formed by the balt
press assembly 18 and the vacuum roll © and is then carried by the struciured belt 4 to a

- Yankee cylinder 16 and hood 16 arrangement and is transferved to the Yankee 15 using a

nress roll 14. A steam box and het air blower arrangement 11 Is arranged within the
parmeable tension belt 12 and is arranged over a suction zone Z of the vacuum oll 9 One
or more savealls 10 is utilized to collect moisture collected ffom the vacuum roll 9, The
system algo utilizes a number of guide rolls for each of the belta/fabrics, an adjustingrofl1®
for the dewatering beit 7, a number of Uhle boxes 8a and 6b, a number of shower units 8a,
8b, 80 and 8d, and an additional suction box or pick-up 13. |
[0043] By way of non-hmiting example, the outer wire 3a can be a conventional

. sndless clrculating wire and/or can be a DSP belt (e.g., of the type diaclosed in US Patent
No. 8,237,644, the disclosure of which Is expressly incorporated by refersnce in its
entirety). The outer wire 3a can also be any suitable conventional wire. '
[0044] By way of non-Iimiting example, the inner wire 3b can be an endiess
circulating helt. The inner wire 3b can also be any sultable conventional wire.
[0045] By way of non-limiting example, the forming roll 2 can be a solid roll or an

.9-
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epen roll. The roll 2 dan also be any suitable conventional forming roll.

[0046] By way of non-limiting example, the belt prass belt 12 can be g belt of the
type disclosed In e.g., US Patent Applloation No. 11/276,789 flled on March 14, 2006
(Atiomey Docket Numbier P28473, the disciosure of which is hereby expressly incorporated
by reference in its entirety). By way of sxampie, the permeable belt 12 oan have a paper
web facing side and can be guided over a support surfaca of the roll 8 and can have the
following characteristics: a tension of betwsen approximately 20 kN/m and approximately
100 KN/m, @ parmeabiity value of between approximately 100 ofm and approximately 1200
cfm, a surface contact area of the paper web side that is between approximately 0.5% and
approximately 0% when.not under tension, and an open area of beiween approximately
1.0% and approximately 85%.

[0047] For example, the permeable belt 12 can preferably have the following
characteristics: the belt 12 should resist the high MD (machine direction) tension forces
over a long time peried without stretching and without distortion of the monofilaments; the
belt12 should resist the effect of steam (and very hot water vapor) from the steam box that
" s it the ATMOS corfiguration, i.e., it should resist hydrolysis; the bett 12 should allow &
sufficient volume of air through the paper sheet 3o that sufficlent dryness (approximately
32° to approximately 35% or better) is achieved after the belt press as the web passes to

the final drying at the Yankee drying and creping stage; the belt 12 shou!d praferably have
a sultable penneabillw and surface contact area, materials, and weave psitam as
descnﬁed herein; and the belt 12 should be part of a system or process that s efficient and

- economical way of drying tissue. The belt 12 can also be a belt press belt of the type

disclosed in US 101972 408 filed on October 28, 2004 and/or US 10/872,431 filed on

Octoher 26, 2004 and/ar US 10/768,488 filed on January 30, 2004, the disolosure of these
documents are heraby expressly incorporated by refarencs in their entireties.

[0048) By way of non-limiting example, thedmmg fabric7oan be a dewatering
(Attomey
Docket Number P28514, the disclosure of which Is hereby expressly incorporated by

»10-

SRR B L



| | k. A IRl

CA 02584875 2007-04-13

V29738.801

reference in its entirety), and can have the following characteristios and properties. By way
. of example, the dewatering fabric 7 can have a paper web facing side and can be guided
_over a support surface such as that of the rell 8 and can have the following characteristics:
a caliper of between approximately 0.1 mm and approximately 15 mm, a permeabitity value
of between approximately 1 cfm and approximatsly 500 cfm, an overall density of between
approximately 0,2 g/em® and approximately 1.10 glem®, and a weight of batween
approximately 350 g/m? and approximately 3000 g/m?. The caliper can also preferably be
between approximately 2 mm and approximately 4 mm, the permeability value can
preferably be betwesn approximately 10 cfin and approximately 80 cfm, the overall density
_ can preferably be between approximetsly 0.2 g/om® snd approximatsly 1.10 glom®, and the
welight can preferably be between approximately 900 g/m* and approximately 1300 g/im”.
 The dewatering fabric 7 should also preferably have good compressibility. N
 [D046] According to one non-limiting embodiment of the invention, the formed web
W is trensferred to the sfructured fabric 4 using the suction box 8. This occurs while the
structured fabric 4 and the inner wire 3b are ruing at different speeds, Le., a speed
differential is utillzed betwsen the belts 3b and 4. Preferably, the structured beit 4 is
Tunning at a siower speed than the inner wire 3b. The web W moves in a machine
direction M past the first suction box 5a and second suction box §b. Using the vacuum
boxes 5a and 6b, sufficient molsture can be removed from web W to achieve a solids leve!
of between approm‘mately 7% and approximately 256% on a typical or nominal 20 gram per
square meter (gsm) web running. The vacuum at the box § can provide between
approximately -0.2 to approximately -0.8 bar vacuum, with a prefesred operating level of
batween appm:dmamly -0,4 to approximately -0.8 bar. As fibrous web W procesds along
the machina direction M, it comss Into contact with a dewatering fabric 7. The dewatering
. fabric 7 can be an éndless circulating balt which is guided by a plurality of guide rolls. The
tension of the fabric 7 can be adjusted by adjusting gukie roll 19. The dewatering beit 7
can be a dewatering fabric or felt. The web W then proceeds toward vacuum roff 8

between the structured fabric 4 and the dewatering fabric 7. The vacuum roll 9 rotates
along the machine direction M and can be operated at a vacuum level of between
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approximately -0.2 to approximately -0.8 bar with a preferred operating leve! of at least:
approximately -0.4 bar, and most preferably approximetely -0.8 bar. By way of non-limiting
example, the thickness of the vacuum roll shell of roll 8 may be in the range of between
approximatsly 25 mm and approximately 76 mm. The mean airflow through the web W in
the area of the suction zone 2 ¢an be approximately 1 50 m¥%min per meter of machine
width at atmospheric pressure and at ambient temperature. The structured fabric 4, web

" Wand dewatering fabric 7 are guided through a belt press 18 formed by the vacuum roll @

and a parmeable belt 12. As is shown in the figure, the permesble beit 12 is a single
endlessly circulating belt which is guided by a plurality of gulde rolis and which presses
against the vacuum roll @ so as to form the belt press 18, '

[0050] The upper or structured fabric 4 Is an endless fabric which transports the web
W to and from the belt press system 18, from the twin wire former 2/3a/3b, and to the
Yankee cylinder 15 for final drying. After being transferrad from the twin wire former, the
web W [ies in the three-dimensional struoture of the upper fabric 4, and thersfore it is not
fiat but has also a three-dimensional structure, which produoss a high bulky web. The
lower fabric 7 Is also perrneabl. The deaign of the lower fabric 7 Is made to be capable of
storing water. The lower fabric 7 can also have a smooth surface. The lower fabric 7 can
preferably be a felt with a batt layer. Tha diameter of the batt fibera of the lower fabric 7
~ are equal to or less than approximately 11 dtex, and can preferably be equal to or lower
than approximately 4.2 dtex, or more preferably be equal to or less than approximately 3.3
dtex. The batt fioers can also be a blend of fibers. The lower fabric 7 can also contain a
'vootqr laysr which contains fibers from approximately 87 dtex, and can also contain even
courser fibers such as, e.g., approximately 100 dtex, approximately 140 dtex, or even
higher dtex numbers. This is important for the good absorption of water, The wetted

surface of the bett layer of the lower fabric 7 and/or of the lower fabric itself can be equalto

or greaiter than approximately 36 m?/m? falt area, and can preferably be equal to or greater
than approximately 65 m*“/m? feit area, and can most preferably be equal to or greater than
approximately 100 m*m? felt area. The specific surface of the lower fabric 7 can be equal

to or greater then approximately 0.04 m?/g felt weight, and can preferably he equal to or
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greatar than apprmdmately 0.085 m¥/g felt weight, and can most preferably be equal toor
greater than approximately 0.075 m*/g felt weight. This is also Important for the good
absorption of water, The dynamic stiffress K* [N/mm] as a value for the compressibifity
ocan be accsptable if less than or equal to 100,000 N/mm, preferable compressibfiity is less
than or equal to 90,000 N/mm, and most preferably the compressibliity i= less than or equal
to 70,000 N‘mm. The compressibiiity (thickness change by force in mm/N) of the lower
fabric7 should be considered. This s Important in order to dewater the web efficiently to &
~ high dryness level. A hard surface would not press the web W between the prominent
- points of the structured surface of the upper tabric 4, On the other hand, the feit should not

be pressed too desp into the three-dimensional structure to avoid josing bulk and therefore
quality, e.g., water holding capacity. - - -

J0081] Also by way of non-limiting example, the parmeable belt 12 can be a single or
~ multi-layer woven fabric which can withstand the high running tensions, high pressures,
heat, moisture concentrations and achieve a high level of water removal required by the
papemaking process. The fabric 12 should preferably have a high width stability, be abla
to operete at high running tensions, e.g., beiween approximately 20 kKN/m and
approximately 100 kN/m, and preferably greahrthan or equal to approximately 20 kN/m
and less than or equal to appmxtmately 80 kN/m. The fabric 12 should preferably aiso
have a sultable high permeabiiity, and can be made of hydmlysis and/or temperature
resistant material. The permeable high tension belt 12 forms part of a "sandwich” structure
which Indudee a structured belt4 and the dewaterlng belt 7. Thase belts 4 and 7, with the
web W Iocated thers between, are sub]ected to pressure in the pressing device 18 which
includes the high tension belt 12 armranged over the rotating roll 8. In other embodiments,
~ the belt press 18 can be used in a device which utilizes a static extended dewatarlng hip
instead of the rotating roti ©.

[0062] Referring back to the figure, the nip formed bythebeltpms 18 and roll an
have an angle of wrap of between approximately 30 degrees and 180 degress, and
preferably between approximately 50 degrees and approximately 140 degrees, By way of
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non-imiting exampls, the nip lehg‘tb can be between approximatsly 800 mm and
approximately 2500 mm, and can preferably be between approximately 1200 mm and
approximatety 1500 mim, Also, by way of non-limiting example, the diameter of the suction
' roll 418 cani be between approximatsly 1000 mm and appraximately 2500 mm or greater,
and can preferably be batween approximatsly 1400 mm and approximately 1700 mm.
- [0083] To enable suitable dewatering, the single or multilayered fabric 12 should
. preferably have a parmeablitty vaius of between approximately 100 ofm and approximately
1200 ofm. and is most praferably between approximately 300 cfim and approximatsly 800
cfm. The nip can also have an angle of wrap that is preferably between 50 degrees and
130 degrees. The single or mult-layered fabric or permeable beit 12 can aiso be an |
" already formed (i.e., a pre-joined or seamed balt) an endiess woven beit. Altematively, the
belt 12 can be a woven belt that has Ite ends joined togsther via a pin-seam or can be
instead be ssamed on the machine. The single or multi-laysred fabric or permeable belt
12 can also preferably have a paper surface contact area of between approximately 0.5%
" and approximately 80% when not under pressure or tension. The contect surface of the
belt should not be altered by subjecting the balt to sanding or grinding. By way of non-
limiting example, the belt 12 should have an open area of between approximately 1.0%
and approximately 85%. The single or multi-layered fabric or permeable belt 12 can aleo
be a woven belt having a paper surface warp count of between approximatsly 6 yama/em
and approximately 60 yams/om, and is preferably between approximately 8 yams/om and
 approximately 20 yams/em, and is most preferably betwesn apppﬁmabw 10 yams/cm
end approximately 15 yams/om. Furthermore, the waven belt 12 can have a paper surface
weft oount of between approximately § yarmna/cm and approximatsly 60 yams/cm, and is
preferably between approximately § yame/om and approximately 20 yams/cm, and is most.
preferably between approximately 8 yams/em and approximately 17 yams/cm.
[0054] Due to the high moisture and hest whioh can be generated in the ATMOS
‘papermaking process, the woven single or multi-ayered fabric or permeable beit 12 can be
made of one or more hydrolysis and/or heat resistant materials. The one or more

-14-
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hydrolysis resistant materials can preferably be a PET monofilament and can ideally have
an intrinsic viscosity value normally associated with dryer and TAD fabrics, L.e., Inthe range
of beiween 0.72 IV and 1.0 [V. Thess materiais can also have a suitable “stabifization
package” including carboxyl end group equivalents ete, When considering hydrolysis
resistance, one should consider the carboxy! end group equivalents, as the acld groups
catalyze hydrolysls, and residual DEG or di-ethylene glyco! as this too can increase the
- rate of hydrolysis. These factors separate the rasin whioch should be used from the typical
'PET botile resin. For hydrolysis, it has been found that the carboxyl equivalent should be
as low gs possible to begin with and should .be less than 12. For DEG level, less than
0.75% should preferably be used. Even that this low level of carboxyl end groups, it is
-essential that an end capping agent be added. A carbodilmiie should be used during
extrusion to ensure that at the end of the process there are no free carboxyl groups. There
ara several classes of chemical that can be used to cap the end groups, such as epoxies,
ortho-esters and Is ocyanateS, but , in practice, monomeric and combinations of monomeric
‘with polymeric carbodlimindes are the best and most used. Preferably, afl end groups are

capped by an end capping agent that may be ssiected from the above-noted cissses

such that there are no free carboxyl end groups, .

[0056)]  PPS can be used for the heat resistant materiale, Other single polymer
materials such as PEN, PBT, PEEK and PA can aiso be used to improve properties such
as stability, cleanliness and life. Both smgle polymer yams as well as copolyrmryam can

ba used. _
(0056} The material used for the high tension belt 12 may not necessarlly be made

from monofilament, and can also be 8 multifilament, Inciuding the core and sheath. Other -
materials such as non-plastic materials can also be used, 8.g., ietal materials.
[0057) ‘The permeable belt 12 need not be made of a single material and can also
be made of two, three ar morse different materials, i.e., the belt can be a compoelte belt

[0038] The permeable belt 12 can also be formed with an external layer, coating,
and/or treatment which is applied by deposition and/or which is a polymeric material that

e]l5-
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¢an be cross linked during processing. Preferably, the coating enhances the fabrio
stablility, contamination resistance, drainage, wearabﬂity Improved heat and/or hydrolysis
resistance. It Is also preferable if the ooating reduces fabric surface tension to aide sheet
release or to reduce drive loads, The treatment or coating can be applied to impart and/or
improve one or more of these properties. -
[0059] = The permeable helt 12 does not necessarily require excelient oontact area,
L.e., one non-limiting example of a well performipg belt 12 in an ATMOS system comprises

and surface contact area. The materials and weave of the belt are leas lmporlant than
such considerations. |

{0060] By way of non-limiting example, the structured fabno 4 can be a structured
fabric of the type disclosed in e,g.,- US Patent Application No. (Attomey
Docket Number P28515, the disciosure of which Is hereby expressly incorporated by
reference in its entirety). By way of example, the structured fabric 4 can have a paperweb
facing side and can be guided over the support surface of the roll 8 and can have the
., following cheracteristics: a permeability value of between approximately 100 c¢im and
approximately 1200 cfm, a'paper surface contact area of between approximately 6% and
approximately 70% when not under pressura and tension, and an open area of between
approximately 10% and approximately 80%. ‘
[0061} = Alsobywayof non-limiting example, the simctumd fabric4 canbea single or
muilti-layered woven fabilc which can withstand the high pressures, heat, moisture
" concentrations, and which can achieve a high level of water. removal and also mold or
embass the paper web required by the Voith ATMOS paper making process. The fabric 4
should aleo have a width stability, a suitable high permeability. The fabrio 4 should also
praferably utilize hydrolysis and/or temperature resistant materials.

[0062] The fabric 4 Is utilizad as part of a sandwich structure which Includes at least
two other belts and/or fabrics. These additional belts include a high tension belt 12 and a
dewatering belt 7. The sandwich structure s subjected to pressure and tension over an
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extended nip formed by a rotating rofl 9 or static support sutface. The extended nip can
have an angle of wrap of befween approximately 30 degrees and epproximstely 180
degrees, and js preferably between approximately 50 degrees and approximstely 130
degress. The nip length can be petwoen approximately 800 mm and approximately 2600
mm, and Is preferably between approximately 1200 mm and approximately 1500 mm, The
hip can be formed by a rotating suction roll having a diameter that is between
approximately 1000 mm and approximately 2500 mm, and is preferably betwesn
approximatsly 1400 mm and approximately 1700 mm.
[0063] The structured fabric 4 imparts atopogl'aphlcal patiern Into the papersheet or

- web. To accomplish this, high pressures are ifnp'artedw the mokiing fabric 4 via a high

tension belt 12. . The topography of the sheet pattern can be manipulated by varying the
specifications of the molding belt 4, i.e., by regutating parameters such as, yam diameter,
yam shape, yam density, and yam type. Different topographical patterna can be imperted
in the sheet by different surface weaves. Simllarly, the intensity of the shest pattem can be
varied by altering the pressure imparted by the high tension belt 12 and by varying the
specification of the malding belt 4. Other factors which can influence the nature and
intensity of the typographical pattern of the shest include air temperature, air speed, air
pressure, belt dwell time in the extended nip, and nip length,
[0064) The following are non-fimiting - characteristice and/or ‘properties of the
structured fabric 4: o enable suitable dewetering, the single or multi-layered fabric should
have a permeability value of between approximately 100 cfm and appraximately 1200 cfm,
and Is preferably betwesn approximately 200 cfm and approximataly 800 cfm; the fabric 4
which Is part of a sandwich structure with two other befts, e.g., a high tension beit 12and a
dewatering belt 7, is subjectad to preasure and tension over a rotating ar static support
surface and at an angle of wrap of between approximately 30 degrees and approxlm-ﬁly
180 degrees and praferably between approximataly 50 degrees and approximataly 130
- degrees; the fabric 4 should have & paper surface ¢ontact area of between approximately
§% and approximately 70% when not under pressure or tension: the forming fabric should

-17-
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- have an open area of between approximately 10% and approximately 80%.

[0065] The fabric 4 is preferably a woven fabric that can be installed on an ATMOS
machine as a pre-Joined and/or ssamed continuous and/or endiess balt. Altermmatively, the
forming fabric 4 can be joined in the ATMOS machine using e.g., a pin-seam arrangement
or can othervvlse be seamed on the machine. In order to resist the 'high moisture gnd heat
generated by the ATMOS papermaking process, the woven single or muiti-layered belt 4
may utilize elther hydrolysis and/or heat resistant materials, Hydrolysis resistant materials
shouid preferably include a PET monofilament having an intrinsic viscosity value normally
associated with dryer and TAD fabrics in the range of between 0.72 [V and approximately
1.0 IV and also have a suitable “stabllization package” which including carboxyl end group
equivalents, as the acld groups catalyze hydrolysis and residual DEG or di-ethylene glycol -
3s this too can increase the rate of hydrolysis. These twa factors saparate the resin which
can be used from the'typloal PET bottie resin. For hydrolysis, it has been found that the
carpboxyl equivalent shouki be as low as possible to begin with, and ehould be less than
approximately 12. The DEG level should be less than approximately 0.75%. Even at this
low level of'da:boxyl end groups it is essential that an end capping agent be added, and
- should utilize a carbodiimide during extrusion to ensure that atthe end of the procees thers
are no free carboxyl groups. There are several classes of chemical than 'can beuysedto
cap the end groups such as epoxies, ortho-esters, and isocyanates, but In practioe |
monomeric and combinations of monomeric with polymeric carbodiimindes are the best
and most used. _ _ | ' -

[0066]  Hest resistant materials such as PPS can be utllized In the structured fabric
4. Other materials such as PEN, PBT, PEEK and PA can also be used to improve
properties of the fabric 4 such as stability, cleanliness and life. Both single polymer yams
and copolymer yarns can be used. The material for the belt 4 nesd not necessarily be
made from monofilament and can be a multi-fllament, core and sheath, and could also be
- a non-plastic material, .e., a metaliic material. Similarly, the fabric 4 may not necessarily
be made of a single material and can be made of two, three or more different materials.
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The use of shaped yams, i.e., non-circular yarns, can also be utilized to enhancs or control
the topography or properties of the paper sheet. Shaped yams can also be utilized to
improve or contro! fabric characteristics or properties such as stability, caﬂper. surface
contact area, surface planarity, permeablifity and wearablilty. -

[00687] The structured fabric 4 can also be treated and/or coated with an additional
 polymeric material that is applied by e.g., deposition. The material can be added cross- .
linked during processing (n order to enhanes fabric siability, contamination resistance,
 drainage, wearablilty, improve heat and/or hydrolysis resistance and in order to reduce
fabric surface tension. This ajds in sheet release and/or reduce drive loads. The
treatrnentlcoatlng can be applied to impart/improve one or several of thess properties of
the fabrio 4. As indicated previously, the topographical pattem in the paper web W can be
cha‘nged and manipulated by use of different single and mulii-layer weaves. Further
enhancement of the pattern can be further etisined by adjustments to the spacific fabric
weave by changes to the yam diameter, yarn counts, yam types, yam shapes,
pemeabliiity, caliper and the addition of a treatment or coating etc. Finally, one or more
surfaces of the fabric or molding balt 4 oan be subjected to sanding and/or abrading in
order to enhance surface characteristics. | -
[0068] . It Is noted that the foregoing examples have been provided mmly 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 desoribed with reference to exemplary
embodiments, it is understood that the words that have been used ame words of description

and Nlustration, rather than words of limitation. Changes may be made, within the purview
of the appanded claims, as presently stated and as amended, without departing from the
scope and spirit of the present invention in its aspects. Although the invention has been
described hereln with reference to particular arrangements, materials and embodiments,
the invention is not intended to be limited to the partioulars disclosed herein. inshead. the
Invention extends to all functlonally equivalent structures, methods and uses, such as are
within the scope of the appended claime.
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" WHAT IS CLAIMED:

1. A dewatering systom for dewatering a wab, the system comprising:

a former, |

a belt press; and

@ structured Tabric comprising & paper web facing side and being guided over a
support surfaca and through the belt press,

whaerein the structured fabric runs at a slower speed than the former

‘2. The system of claim 1, wherein the atructurbd.fabrlo comprising a permeabiiity
vajue of betwasen approximately 100 cfm and approxltnately'1200 cfm, a paper surface
contact area of betwsen approximately 5% and appraximately 70% when not under
pressure and tension, and an open area of between approximately 10% and approximately
90%.

3. The system of claim 1, wherein the belt press is arranged on an ATMOS system.

4. The system of claim 1, wherein at least one surface of the structured fabrio
comprises at isast one of an abraded surface and a sanded surface.

5, The.system of claim 1, wherein the structured fabric comprises one of.
a single matertal, |
a monofilament material;
a muliffilament material; and
' two or more different matarials.

6. The system of claim 1, whereln the structured fabricis resistant to at least one of
hydrolysis and temperatures which emeed 100 degreas C.

-20-
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7. The system of claim 1, wherein tho support surface Is statio.

8. The system of chim 1, wherein the support surfaoe Is arranged on a roll.

8. The system of clalm 8, wherein the roll is a vacuum rol having a d:ameter of
betwsen approximately 1000 mm and approximately 2500 mm.

10 The system of claim 8, wherein the vacyuum roll has a diameter of between
approximately 1400 mm and appraxlmately 1700 mm.

11. The system of claim 1, wherein the belt 'pms forms an extended nip with the
support surface. ' '

12. The systern of olaim 11, wherein the extended nlp has an angle of wrap of
between approximately 30 degmes and approximately 180 degrees,

13. The systam of claim 12, wherein the angle ofwrapis between approﬂmetely 50
degrees and approxnrnately 130 degrees,

" 14. The system of claim 11, wherein the extended nip hes a nip length of between
approximately 800 mm and appm:dmately 2500 mm. |

15. The systern of claim 14, wherein the nip length ie between approximately 1200
rnm and approximately 1500 mm. |

16. The system of claim 1, wherein the structured fabncis an endIe&_ belt that is at
least one of pre-seamed and has its ends joined on @ machine which utilizes the belt press.

- 21~
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17. The system of claim 1, wherein the structured fabric is structured and arranged
to Jmpart a topographiul pattern to a web

18. The system of claim 1, whereln the web comprises at least one of a tissue web,
a hygiene web, and a towe| web. '

19. A method of subjecting a fibrous web to pressing in a papef machine using the
system of claim 1, the method comprising:

forrning the fibrous web in the former; and _

applylﬁg pressure to the structured fabric and the fibrous web in the belt press.

20, The system of claim 1, further comprising a demtering fabrio.

21, The system of claim 20, wherein the dewatering fabric comprises a caliper of
between approximately 0.1 mm and approximately 18 mm, a permeabllity value of betwesn
approximately 1 cfm and apprommataly 500 <fm, an overall density of between |
approximately 0.2 g/em® and approximately 1,10 glom®, end a weight of between

approximatsly 360 g/m” and approximately 8000 g/m®.

22. The system of claim 1, wherein the belt press comprises a permeable belt.

23. The system of daim 22, wherein the permeable beit comprises a tension of
between approximately 20 kN/m and approximately 100 KN/m, a permeability value of
between approximately 100 cfm and approximately 1200 cfm, a surface contact area of the
papey web side that Is between approximately O. 5% and spproximatesly 80% when not
under tension, and an open area of between applo:dmatsly 1.0% and apprmdmately 85%.

24. The system of claim 1, wherein a speed differential between the structured
fabric and a wire of the former is betwean approximately 5% and approximately 30%.

29-
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25. The system of claim 24, wherein the spead differential is between approximately
10% and approximately 20%. ' ' |

26, The system of claim 1, wherein the former is at least one of:
‘2 twin wire former, s

a Fourdrinier machine;

a machine which forms the web and transfers the web 10 the structured fabric; and ’

a machine which transfers the web to the structured fabric utifizing a pick-up device,

27. A dewatering system for dewatering & web, the system comprising:

a twin wire former comprising an outer belt and an inner belt;

a belt press arranged downstream of the twin wire former; and

a structured fabric arranged fo support the web after the web is transferred from the

| nner belit, ~
wherein the structured fabric and the Inner wire of the twin wire formor run at

diﬁereﬂt spoads

28. The systsm of claim 27, wherein a speed differential between the structurad
fabric and the inner wire is between approximately 5% and approximately 30%.

29. The system of claim 28 whersin the speed differential ts between approadmataly
" 10% and approximately 20%. | |

30. A method of subjecting a fibrous web to presslhg in a paper machine using the
system of claim 27, the method comprising: |
' forming the ﬂbrou.is web in the twin wire former; and
applying pressure {o the structured fabric and the fibrous wab In the belt press.
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~ 31, A dewatering system for dewatering a web, the systsm comprising:
a twin wire former comprising an auter belt, an inner belt, and a forming rofl;
a belt press arranged downstream of the twin wire former;
a structured fabric having a web facing slde and being arranged to support the web

after the web Is transferred from the inner belt; and
a dewatering bseit having 2 web facing side and passing through the belt press,

wherein the structured fabric runs at a slower speed than the inner wire of the twin
wire former.

32. The system of claim 31, wherein a speed differentia] beiween the sfructured
fabric and the inner wire is between approximately 5% and approximately 30%.

. 33, The system of ciaim 32, wherein the speed differential is between approximatsly
10% and approximately 20%. |

34. The system of claim 31, wherein the web is subjected {o drying in the belt press
by utflizing air flow through the etructured fabric, then through the web, and then through

the dewatering beit.

35. A method of subjecting a fibrous web to pressing In a paper machine using the
~ gystem of claim 31, the method comprising: |
fonnlhg' the fibrous web in the twin wire former; and

applying pressure to the structured fabric and the fibrous web in the belt press.

Rl | Wl
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