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ABSTRACT

A family of paper industry process belts ("PIPB's") having a range of properties for
different applications in the paper industry. The PIPB (10) can be a laminate comprising
a grooved press belt (12) and a porous membrane (14) embedded therein and used as a

substitute dewatering structure heretofore provided by press fabric(s).
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) Paper Industry Process ‘Belt with a .
Surface Structure Composed of a Porous Membrane

5 Pield of the Invention

The present inventiqn is directed towards
industrial process belts, particularly a family o
paper industry process belts (*PIPB’s”) having a
range of properties for different applica;ions in the

1.0 paper iﬁdustry, and more particularly to a laminate
" comprising a vented press belt and a porous menbrane

used for dewatering a paper web in a press nip.

Ba"c'lggound of the Invention

15 During the papermaking process, a cellulosic
fibrous web is formed by depositing a fibrous slurry,
that is, an acqueous dispersion of cellulose £fibers,
onto a moving forming fabric in the forming section
of a paper machine.. A large amount of Water is

20 drained from the slurry through the forming fabric,
leaving the cellulosic fibrous web on the surface of
the forming fabric.

The newly formed cellulosic fibrous web proceeds
from the forming section to a press section, which

25 includes a series of press nips. The cellulosic
fibrous web passes through the press nips supported
by a press fabric, or, as is often the case, between
two such préss fabrics. In the press nips, the
cellulosic fibrous web is subjected to compreséive

30 forces which squeeze water therefrom, and which
adhere the cellulosic fibers in the web to one
another to turn the cellulosic fibrous web into a

paper sheet. The water is accepted by the press
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fabric or fabrics and, ideally. does not return to
the paper sheet.
 The paper sheet finally‘ proceeds to a dryer
section, which. includes at 1least one series of
5 rotatable diyer drums oOx cylinders, which are
internally heated by steam. The.pewly formed papér
sheet is directed in a serpentine path sequentially
around each in the series of drums by a dryer fabric,
‘which holds the paper sheet closely against the
10 surfaces of the drums. The heated drums ieduce the
water content of the paper sheet to a desirable level
through evaporation.
It should be appreciated that the formlng, press
and dryer fabrics all take the form of endless loops
15 on the paper machine and function in the manner of
conveyors. It should’ further be appreciated that
paper manufacture 'is a continuous process which
proceeds at considerable speeds. That is to say, the
flbrous slurry is continuously deposited onto the
20 formlng fabric in the forming section, while ‘a newly
manufactured paper sheet is continuously wound onto
rolls after it exits from the dryer section.
Rising energy costs have made it increasingly
desirable to remove as much water as possible from
25 the web prior to its entry into the dryer section. As
the dryer drums are typically heated from within by
steam, costs .associated with steam productlon may be
substantial, especially when a large amount of water
must be removed from the web.
30 Traditionally, press sections have included a
series of nips formed by .pairs of adjacent
cylindrical - press rolls. However, the use of long

press nips of the shoe type has been found to be more
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advantageous than the use of nips formed by pairs of

adjacent press rolls. This is because the longer the

time a web can be subjected to pressure .in the nip,

the more water can be removed there, and,

5 consequently, the less water will remain behind in

the web for removal through evaporation in the dryer
section.

In long nip presses of the shoe type, the nip is

‘formed between a cylindrical press roll and an

10 arcuate pressure shoe. Thé latter has a cylindrically
concave surface having a radius of curvature close to
that of the cylindrical press roll. When the roll and
shoe are brought into close physical proximity to one
another, a nip, which can be five te ten times 1onger

15 in the machine direction than one formed between two
press rolls,  is formed. Since the long nip may b;a‘
five to ten times longer than that in a conventional
two-roll press, the so-called dwell time, during
which the fibrous web is under pressure in' the long

20 nip, may be correspondingly longer than it would be

. in a two-roll press. The result is a dramatic
increase in the dewatering of the fibrous web in the
long nip relative to that obtained using conventional
nips on paper machihes.

25 A long nip.press~of the shoe typé requires a
speciai belt, such as that shown in U.S. Patent No.
5,238,537 to Dutt (Albany International Corp.), the
teachings of which are incorporated herein - by
reference. The belt is designed to protect the press

30 fébric, which supports, carries and dewaters the
fibrous web, ffom the accelerated weér that would
result from direct, sliding contact over the

stationary pressure shoe.” Such a belt must be
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provided with a smooth, impervious surface that

rides, or slides, over the stationary shoe on a

lubricating film of oil.  The belt moves through the

nip at roughly the same speed as the press fabric,

5 thereby subjecting the press fabric to minimal
amounts of rubbing against the surface of the belt.

Belts of the variety shown in U.S. Patent No.

. 5,238,537 are made by impregnating a woven base

fabric, which takes the form of an endless loop, with-

10 a synthetic polymeric resin. Preferably, the resin

forms a coating of some predetermined thickness on at

least the inmner surface of the belt, so that the

yvarns fromt)which the base fabric is woven may be

protected from direct contact with the arcuate

15" pressure shoe component of the long nip press. It is

specifically this coating which must haﬁe a smooth,

impervious surface to slide readily over the

lubricated shoe and to prevent any of the lubricating

0oil from penetrating the structure of the belt to

20 contaminate the press fabric, or fabrics, and fibrous

web. .

The base fabric of the belt shown in U.S. Patent

No. 5,238,537 may be woven from monofilament yarns in

a single or multi-layer weave, and is woven so as to

25 be sufficiently open to allow the 4mpregnating

material te totally impregnate the weave. This

eliminates the possibility of any voids forming in

the final belt. Snch voids may. allow the lubrication

used between the belt and ehoe‘to pass -through the

30 belt and contaminate the press fabric or fabrics and

fibrous web. The base fabric thay be flat-woven, and

subeequently seamed' into endless fqrm,_ or woven

endless in tubular form.
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When the impregnating material is cufed to a
solid condition, it is primarily bound to the base
f&bric by a mechanical interléck, wherein the cured
impregnating material surrounds the yarns of the base

5 fabric. In addition, there may be some chemical.
bonding or adhesion between the cured impregnating
material and the material of the yarns of the base
fabric. '

Long nip press belts, .such as that shown in U.S.

iO Patent Né. 5,238,537,. depending on the size.
requirements of the long nip presses on which they
are installed, have lengths £rom roughly 10 to 35
feet (approximately 3 to. 11 meters), measured
longitudinally around their endless-loop forms, and

"15 widths from rouéhly 6 to 35 feet (approximatély 2 to
11 meters), measured transversely across those forms.
The manufacture of such belts is complicatéd by the
requirement that the base fabric be endless prior to
its impregnation with-a synthetic polymeric resin.

20 Iﬁ is often desirable to provide the ‘belt with a
resin coating of some predetermined thickness on its
outer surface as well as on its inner surface. By
coating both sides of the belt, its woven base fabric
will be closer to, if not coincident with, the

"25 npeutral axis of bending of the belt. In such a
circumstance, internal stresses which arise when the
belt is flexed on passing around a roll or the like
on the paper machine Qil; be less likely to cause the
coating to delaminate from either side of the belt.

30 Moreover, when the outer surface of the belt has
a resin coating of some predetermined thickness, it
permits , grooves, blind-drilled holes or other

cavities. to be formed on that surface without
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exposing any part of the woven base fabric. These features
provide for the temporary storage of water pressed from the
web in the press nip, and are usually produced by grooving
or drilling in a separate manufacturing step following the
curing of the resin coating.

While some or all of the foregoing references have
certain attendant advantages, further improvements and/or

alternative forms, are always desirable.

Summary of the Invention

It is therefore a principal object of the invention to
provide a family of PIPB's having a range of properties for
different applications in the paper industry.

It is a further object of the invention to provide a
PIPB used to enhance nip dewatering or to substitute as the
dewatering structure heretofore provided by press fabrics in
a press nip.

A further object of the invention is to provide for a
PIPB exhibiting minimal groove closure whilst promoting
uniform pressure distribution in the press nip.

These and other objects and advantages are addressed by
the present invention. In this regard, the present invention
is directed towards a family of PIPB's having a flexible
range of properties. One example is a laminate comprising a
grooved PIPB and a porous membrane on the surface of the
grooved belt with a portion of the membrane embedded in such
surface. Additionally, the membrane includes a substrate

portion engineered into the grooved belt

6
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and a surface portion that faces the paper sheet.

The membrane portion of the belt has several
functions. It enhances the belt performance by
providing additional void volume the total nip

5 dewatering capacity of the press fabric(s) and
grooved belt system. In some cases, such a composite
belt could replace a press fabric(s)  that would
typically provide dewaterlng of a paper sheet in a
préss nip. Furthermore, the attachment of the

10 membrane 'op the grooved belt surface can help to
preveﬁt groove closure under load, a proble@ that can
appear as a belt ages. Such a composite structure
then can employ a softer groove side resin system,
.which will alleviate the onset of land area cracking.

15 Moreover, variations of the exact structure of the
" membrane substrate and surface are numerous, all of
which allows for a variation of the resulting

properties of the PIPB to meet the desired need.

20 Brief Description Of The Drawings

Thus by the present invention, its objects and
advantages will be realized the description of which
should be taken in conjunction with the drawings
wherein:. .

25 Figure 1 is a side sectional view of an example -
of a PIPB, according to the present invention;

Flgure 2 is a side view depicting the inventive
PIPB used for dewatering a paper sheet in a fabrlc—
less press nip; and

30 Figure 3 illustrates a shower and suction box

used to remove water from the PIPB,
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Detailed Description of the preferred Embodiment

Turning now more particularly to the drawings,
Figure 1 illustrates (cross sectional view) one of
many possible examples of . the paper industxy process
5 belt 10 according = to the present invention.
‘Advantageously, the invention provides a family of
PIPB’s with a flexible rangé of properties for many
different appligatidns in the paper industry. In the
example shown in Figure 1, thé inventive PIPB 10 is a
10 .laminate comprising a grooved PIFB 12 and a porous
membrane 14 on the surface thereof. In the preéent
example, the pbrous membrane 14 comprises a membrane
_substrate 18 covered by a membrane surface 20. . Note
that the membrane substrate 18 is embedded into the
15 surface of the grooved PIPBR 12. The membrane surface
20, on the other hand, is provided to interface with,

for ekample, a paper or board sheet.
Referring further to Figure 1, the membrane
substrate 18 can comprise, fox example, either woven
_ 20 ' yarns, a nonwoven matrix, or a combination theréof .
In this connection, the yarns of the substrate 18 can
be monofilaments, multifilaments, spun Yyarns, of.
other Yarhs suitable for the purpose. Further, these
_ yarns can be pre-treated to enhance their adhesion to
‘25 both the grooved PIPB 12 and to the menbrane surface
20. The membrane surface 20, on the other hand, can
comprise a porous polymer coating, a permedble
polymer film, an assembly of short fibers or
multifilaments, or other materials suitable for the
30 burpose. In this way, thé préesent inveﬁtion provides
for different combinations of substrate 18 and
surface 20 so to obtain a variety of PIPB'’s 10 having

a range of different properties for various
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applications.' The porous polymer coating can be
produced by a number of techniques known to those in
the art such as laser drilling, removal of a soluble
component with a suitable solvent, mechanically

5 punching, or ‘applying a resin as a reticulated or
nonreticulated foam, for example.

' Figure 2 illustrates an example of the inventive
PIPB 10 used in the press nip 22 of a paper machine.
In this connection, it should be unde;stood that the

10 complete ‘“package” in a conventional press nip
‘includes one or more press fabrics, a PIPB, the paper
or board sheet, and opposing press rolls or other
compressive elements such as .a shoe. The present
invention, on the, other hand, way provide for a

15 “fabric-less” press nip 22 in which the PIPB 10 with
porous membrane 14 reblaces the press fabric(s).
That is, the PIPB 10 may provide the dewatering
structure heretofore provided by a press fabric(s) in
the press nip 22. Thus, as a paper sheet (hot shown)

20 is transported through the press nip 22 on the belt
26, water is pressed from the sheet directly into the
PIPB 10. The water may be subsequently removed from
the PIPB 10 via the suction box 28 shown.in Figure 3
if necessary.

25 ~  Additionally, the PIPB 10 of the preferred
embodiment of the present invention provides the
advantage in that the porous membrane 14 locks ‘the
position of the belt grooves 16 (or other voids or
cavities for rece551ng entrained water such as ‘blind

30 drill holes) so to restrict void or cavity closure in
the press nip 22. It should be noted also that belt
26 may not include voids  or cavities and would

function as the transfer belt 26 shown in Figure 2.
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Thus by the present invention 1its objects and
advantages are addressed, and although preferred
embodiments have been disclosed and described in detail
herein, its scope and objects should not be limited
thereby; rather its scope should be determined by that of

the appended claims.

10
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What Is Claimed Is:

1. A paper industry process belt comprising a porous
membrane outer surface, the porous membrane further
comprising a membrane substrate embedded into a surface of
said belt and a membrane surface for contacting a paper web
with said belt being in a form of a laminate, wherein said
belt includes grooves, blind drill holes, or other voids or
cavities formed on said belt surface below the porous

membrane.

2. The belt according to claim 1, wherein the membrane

substrate comprises a woven structure.

3. The belt according to claim 1, wherein the membrane

substrate comprises a nonwoven structure.

4. The belt according to claim 1, wherein the membrane
substrate comprises monofilaments, multifilaments, or spun

yarns.

5. The belt according to claim 1, wherein the yarns of
the membrane substrate are treated to enhance their adhesion

to the belt surface and to the membrane surface.

6. The belt according to claim 1, wherein the membrane
surface 1is a porous polymer coating, a permeable polymer
film, an assembly of short fibers, or an assembly of

multifilaments.

7. The belt according to claim 6, wherein the porous
polymer coating is produced by laser drilling, removal of a
soluble component with a solvent, mechanically punching, or

applying a reticulated or nonreticulated foam.

11
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8. The belt according to claim 1, wherein the belt

having a porous membrane enhances dewatering in a press nip.

9. The belt according to claim 1, wherein water pressed
5 from a paper web into the membrane portion of the belt is

removed by suction.

10. The belt according to claim 1, wherein the porous
membrane locks the position of the grooves so to restrict

10 closure thereof.

11. A paper industry process belt comprising a laminate
structure having a permeable membrane on a surface of a shoe
press belt, wherein said shoe press belt includes grooves,

15 blind drill holes, or other voids or cavities formed on said

shoe press belt surface below the permeable membrane.

12
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FIG. 2




	Page 1 - BIBLIOGRAPHY
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - CLAIMS
	Page 14 - CLAIMS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS

