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(57) A multilayer papermaker's press felt fabric (1)
comprising in combination a woven first fabric layer (3),
typically a double layer fabric, has a cross machine
direction pin seam (2). A second fabric layer is located
on the paper side face of the first fabric layer (4), and a
layer of needled batt (5) is applied to the paper side face
of the second layer (4) binding the layers together. A
flap (15) comprising a short length of the second fabric
layer (4) with attached batit (5) overlays the pin seam
area (2) in the first layer. The second layer comprises a
plurality of relatively narrow strips, which are located
with a lateral edge at a first cant angle of from more than
1° to less than 20° to the machine direction. A third
layer, similar to the second layer, can be included on the
machine side of the first layer; the strip widths, the cant
angles, and the direction of the cant angle relative to the
machine direction for each of the two strips need not be
the same. The fabric is assembled using a spiral wind-
ing technique.
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Description

This application is a cip of US 08/805,202 filed Feb-
ruary 27, 1997.

Background to the Invention.

This invention relates to press felts, which are used
in the press section of a paper making machine. In this
part of the papermaking machine, the paper web, which
may contain up to about 85% water, is passed between
pairs of opposed rolls so that a large proportion of this
water is literally squeezed out of the wet paper web. In
this process, the wet paper web is supported by at least
one, or conveyed between two opposed fabrics known
as press felts. These press felts are generally con-
structed with a fabric base structure, which has layers of
batt needled to at least one, and generally to both, of its
surfaces. Several fabric constructions are used for the
base fabric structure, including both single layer and
double layer woven fabrics, and the fabrics can be
woven either flat as a continuous run, or endless as a
closed loop. Endless felts require that the press section
be opened up to allow their installation. Seamed felts
are open ended for installation and the ends are subse-
quently joined by seaming, for example with a pin seam,
on the press section. In either case, in order to be able
to install the finished fabric into a press section, it is
often advantageous to make provision for a seam that
can be closed during installation in the press section.

The seam is the most difficult part of the press fab-
ric to make. For although it is relatively straight forward
to create a press felt which will provide the required
properties of adequate strength, adequate drainage,
and lack of fabric marking, whether or not it can be used
depends upon also being able to provide a seam in the
fabric which has an adequate life in service, provides
the required strength, provides the required drainage,
and most importantly does not cause marking of the
paper.

The most commonly used seam in press felts is a
pin seam, in which monofilament yarns from each of the
two ends of the fabric which are to be joined are woven
back into the fabric ends to provide a set of small loops.
The two fabric ends are joined by interdigitating the two
sets of loops, and inserting a pintle across the width of
the fabric. This form of seam is most often used in press
felts based on double layer woven fabrics. Examples of
such seams are shown in EP 0 294 951, US 4,842,925
and US 4,601,785.

These conventional press felts offer the benefits of
ease of installation, and ease of seam assembly on the
machine. But they have the disadvantages of being lim-
ited to applications which can tolerate at least some
marking of the paper by the seam, and where the drain-
age requirements are modest. A further disadvantage is
that the applied batt wears more rapidly in the seam
area. An area of worn batt cover over the seam area
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increases the danger of marking, and also accelerates
even more the rate of wear in the seam area. This leads
to premature press felt failure due to either paper mark-
ing problems, or mechanical seam failure, or both.

Several proposals have been made to overcome
these difficulties.

One that has been made is to use two woven fabric
layers, rather than one, to provide what may be termed
a laminated base structure. Fabrics of this type are
shown in US 3,086,276, wherein the fabric layers are
disposed in a bias relationship, and in US 3,657,068 in
which a relatively fine and a relatively coarse fabric are
disposed on each side of a layer of batt. An alternative
fabric is shown in US 5,110,672. In these references,
the layers are laminated together by the batt which in
the needling application process is forced into engage-
ment with all of the layers. A problem common to all of
these structures is that the cut fabric ends adjacent the
seam tend to unravel, thus leaving the batt more or less
unsupported in the most important area of the fabric.
This leads to marking of the paper, and to premature
seam failure.

Alternatively, it has been proposed to use a lami-
nate structure, examples of which are described in US
4,186780 and in US 4,418,726, and to pin seam each of
the fabrics in the laminate. Apart from the fact that this
does not eliminate any of the difficulties attendant on a
single pin seam, it further complicates installation, as
there are now two seams to be closed, not one. Such an
installation step is difficult, time consuming and defeats
the original purpose of the seam, which is to provide
ease of installation.

Another proposal is to provide what may be termed
a "flap” of batt, which may be reinforced with a portion of
the fabric base, that will overlay a conventional pin
seam, preferably on the paper side of the fabric. Exam-
ples of this are described in CA 1,303,833 and EP 0 294
951 mentioned above. In each of these, in constructing
the pin seam, a short flap of batt is provided which is
attached to one of the ends to be joined and which is
intended to cover the joint after the pin seam has been
assembled. In US 4,601,785 it is recommended to
attach the batt flap by gluing or needling. In US
4,842,925 it is recommended to use brittle or soluble
yarns adjacent the seam. Either during or following the
needling step to attach the batt these yarns are
removed thus allowing the batt flap to be cut and placed
in position. In EP 0 294 951 it is recommended to use an
additional layer of machine direction yarns in the base
fabric to reinforce the batt flap. Seams such as these
are also difficult to assemble, and suffer from the disad-
vantage that the fabric in the flap supporting the batt
also ends to unravel, thus leaving the batt unsupported
which results in marking of the paper.

Summary of the Invention.

This invention seeks to provide an alternative solu-
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tion to these problems. A press felt is provided in which
a laminate fabric is used as the base fabric, only the first
layer of which is joined end-to-end by a pin seam. The
second layer is cut to provide a batt carrying flap over
the pin seam. The second layer is also canted with
respect to the first layer, so that the cut seam is at an
angle with respect particularly to the fabric wefts, thus
inhibiting the loss of these yarns due to the fabric unrav-
elling. The second fabric is also made in relatively nar-
row strips, thus further diminishing the possibilities of
unravelling.

Thus in a first embodiment this invention seeks to
provide a multilayer papermaker's press felt fabric com-
prising in combination:

a woven first fabric layer incorporating therein a
cross machine direction pin seam,

a second fabric layer on the paper side face of the
first fabric layer,

a layer of needled batt applied to the paper side
face of the second layer which penetrates into the
first fabric layer thereby binding the first and second
layer together, and

a flap comprising a short length of the second fabric
layer with attached batt overlaying the pin seam in
the first layer, wherein:

(a) the second layer comprises a plurality of rel-
atively narrow strips, and

(b) the strips of the second layer are located
with a lateral edge at a first cant angle to the
machine direction, and

(c) the first cant angle has a value of from more
than 1° to less than 20°.

In a second the fabric further includes a third layer
on the machine side of the first layer wherein:

(a) the third layer comprises a plurality of relatively
narrow strips, and

(b) the strips of the third layer are located with a lat-
eral edge at a second cant angle to the machine
direction, and

(c) the second cant angle has a value of from more
than 1° to less than 20°.

Brief Description of the Drawings.

The invention will now be described in one embod-
iment by way of reference to the drawings, in which:

Fig. 1 is a section perpendicular to the plane of a
press felt through a pin seam,

Fig. 2 is a partly sectioned paper side view of a
press felt, and

Fig. 3 is a partly sectioned paper side view of an
alternative press felt.
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Description of the Preferred Embodiments.

In this invention the following terms are of impor-
tance:

"machine direction” refers to a direction taken along
the length of the press section, which is substan-
tially parallel to the direction in which the press felt
moves, and the associated term "cross machine
direction” refers to a direction substantially at a right
angle to the machine direction;

"paper side" refers to the side of a press felt, or of
the basic woven structure, that is towards the paper
when the press felt is installed, and the related term
"machine side" refers to the side of the press felt, or
of the basic woven structure, that is toward the
press section rolls when the press felt is installed;
and

"cant angle” refers to an angle between a lateral
edge of a fabric forming part of the basic woven
structure and the machine direction.

Referring first to Fig. 1, the part section shown is
taken along the machine direction. The press felt shown
generally at 1 is composed of essentially three layers, to
which a fourth can be added, and which includes a
seam as shown generally at 2. The supporting base fab-
ric comprises a first machine side fabric 3 which
includes the seam 2. Overlaying the paper side of this
first layer 3 is a second layer 4; these layers are held
together by the applied batt 5 which penetrates through
the second layer 4 to some extent into the first layer 3. If
desired, a further layer of batt can be applied to the
machine side of the first layer 2 as shown ghosted at 6.
The first layer, which as shown is a relatively simple
double layer weave, that includes wefts 7 in the cross
machine direction, and warps 8 and 11 in the machine
direction. The pin seam is formed by weaving back
lengths of the warps 8 and 11 respectively to provide
the loops 9 and 12 respectively. The seam is held
together by the pintle 10 inserted into the loops 9 and
11. This form of seam construction is well known.

The upper second fabric on the paper side of the
first is a relatively thinner fabric and as shown com-
prises a simple weave with wefts 13 and warps 14. The
manner of construction of this fabric layer is described
below. In the region of the seam 2 both the second fab-
ric 4, and the batt 5 are cut at the line 16 (the batt 6 if
used is also cut at the line 17) to provide a flap 15. In
use, the press felt moves in the direction A, so that the
flap 15 is downstream from the line of the seam pintle
10.

In Fig. 2 is shown a part sectioned view of the paper
side layer face of the fabric in Fig. 1. The paper side face
proper is the layer of batt 5. The batt layer 5 overlays the
second fabric 4, which is located on the paper side of
the first layer 3. The first layer 3 is woven to be the full
width of the press felt, whilst the second layer is woven
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as a much narrower strip, so that the two distances X
and Y both of which are more or less in the cross
machine direction are different, with Y being larger than
X. The narrower second layer is also applied over the
first with a lateral edge 4A at a cant angle 6 to the
machine direction indicated at 4B, which is also sub-
stantially parallel to the edge of the press felt. The sec-
ond layer is applied using essentially the techniques
described by Best et al. in US 5,268,076 and by Rexfelt
et al. in US 5,360,656, the disclosures of which are
incorporated herein by reference.

The fabric of Fig. 2 is assembled as follows. As the
first step the first layer of fabric is woven to a suitable
double layer design based on the conditions obtaining in
the press section in which the press felt is to be used. It
can be woven flat, or woven as a continuous run, which
latter is preferred. A suitable length of this fabric is then
taken and the pin seam 2 created in it to provide a con-
tinuous seamed loop 3 of the required length. The sec-
ond layer 4 is then wound onto the first with a lateral
edge 4A at the desired cant angle 6 to the machine
direction 4B, using essentially the techniques.
described by Best et al. in US 5,268,076 and by Rexfelt
et al. in US 5,360,656. The paper side batt layer 5 is
then applied either using conventional techniques, or to
obtain a desired batt orientation using the method
described by Krtma et al., in a paper titled "Perpendic-
ular Laid Bulky Nonwovens”, 7th World Conference of
The Textile Institute, Atlanta, Georgia, USA, September
1994, which is incorporated herein by reference. After
the batt has been applied, the batt 5 and the second
fabric layer 4 are both cut at 16 on the correct down-
stream side of the line of the pintle so that the seam can
be separated to allow installation into the press section,
and to provide the flap 15.

An alternative fabric is shown in Fig. 3. This fabric is
similar to that shown in Figs 1 and 2, and is constructed
by the same techniques. The fabric as shown has a
paper side batt layer 5, and beneath it a second layer 4
which is wound onto a first layer 3. In addition, a third
layer 20 of the same general type as the second layer 4
is also provided on the machine side of the first layer 3.
The widths Xy and X, of the strips used in the first and
third layers 4 and 20 need not be the same. However
these two widths desirably should be chosen to avoid a
circumstance where a line of edge contact in the second
layer is aligned with and directly above a line of edge
contact in the third layer, because any gap in the edge
contact in either layer could cause marking of the paper.
The second layer 4 is wound at a first cant angle 6,
between the lateral edge 4A and the machine direction
indicated at 4B, and the third layer 20 is wound at a cant
angle 6, between the lateral edge 20A and the machine
direction indicated at 20B. The first and second cant
angles need not be the same, and need not be in the
same sense relative to the machine direction.

The importance of the combination of using a rela-
tively narrow strip for the second layer, or for the second
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and third layers, which has a lateral edge at a cant angle
0 to the machine direction is that when the second fabric
is cut to open the seam at any given point there is only
a short length of second, and, when used, third, fabric
yarn which can unravel when the press fabric is in use.
The amount which can unravel is limited by the width X
of the narrow strip of the layer, and the value of the cant
angle 6.

In experimental fabrics it has been found that cant
angles as low as 1.7° (which corresponds to an angle of
3 cm per meter) can be used successfully, up to a max-
imum angle of about 20° above which the risk of unrav-
elling again appears to become a problem. It appears
that a cant angle of less than about 10° is desirable.

The relative widths of the first layer and the strips
used for the second and third layers, as appropriate, is
at least in part determined by the width of the press sec-
tion. The strips have to be of adequate width to be
woven, and should be significantly narrower than the
first layer, since if they are made too wide the amount of
yarn that can unravel increases. It appears that a ratio of
at least 2:1 is desirable. However for a wide press sec-
tion it is not possible to maintain such a low ratio, and
ratios up to at least about 20:1 appear to be useable. It
is also possible to use different width strips when both a
second and a third layer are used.

The choice of fabric weave used for each of the lay-
ers is open to considerable flexibility, and will mainly be
determined by the proposed conditions of use. As a
generality, the first layer should be a double layer fabric,
mainly to facilitate construction of the pin seam. The
second, and where used, third, layer is generally a sin-
gle layer fabric, and is preferably a different weave in
terms of yarns count/cm than the first layer. It can be
either a finer weave or a coarser weave, and in some
applications a second, or third, layer that is a double
layer fabric might be used. The second and third layer
fabrics also need not be the same. Furthermore, these
fabrics need not be woven ones, and a knitted fabric
strip can be used in certain applications.

Claims

1. A multilayer papermaker’s press felt fabric compris-
ing in combination:

a woven first fabric layer incorporating therein a
cross machine direction pin seam,

a second fabric layer on the paper side face of
the first fabric layer,

a layer of needled batt applied to the paper side
face of the second layer which penetrates into
the first fabric layer thereby binding the first and
second layer together, and

a flap comprising a short length of the second
fabric layer with attached batt overlaying the pin
seam in the first layer, wherein:
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(a) the second layer comprises a plurality
of relatively narrow strips, and

(b) the strips of the second layer are
located with a lateral edge at a first cant
angle to the machine direction, and

(c) the first cant angle has a value of from
more than 1° to less than 20°.

A fabric according to Claim 1 further including a
third layer on the machine side of the first layer
wherein:

(a) the third layer comprises a plurality or rela-
tively narrow strips, and

(b) the strips of the third layer are located with
a lateral edge at a second cant angle to the
machine direction, and

(c) the second cant angle has a value of from
more than 1° to less than 20°.

A fabric according to Claim 1 wherein the first cant
angle has a value of from more than 1° to less than
10°.

A fabric according to Claim 2 wherein the first cant
angle for the second fabric layer has a value of from
more than 1° to less than 10°.

A fabric according to Claim 1 wherein the second
cant angle for the third fabric layer has a value of
from more than 1° to less than 10°.

A fabric according to Claim 2 wherein the cant
angles of the second and third fabric layers are the
same.

A fabric according to Claim 2 wherein the cant
angles of the second and third fabric layers are not
the same.

A fabric according to Claim 2 wherein the cant
angles of the second and third fabric layers are in
the same sense relative to the machine direction.

A fabric according to Claim 2 wherein the cant
angles of the second and third fabric layers are not
in the same sense relative to the machine direction.

A fabric according to Claim 1 wherein the ratio of
the widths of the first and second layers is at least
2:1.

A fabric according to Claim 2 wherein the ratio of
the widths of the first and second layers is at least
2:1.

A fabric according to Claim 2 wherein the ratio of
the widths of the first and third layers is at least 2:1.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

A fabric according to Claim 2 wherein the widths of
the second and third layers are the same.

A fabric according to Claim 2 wherein the widths of
the second and third layers are not the same.

A fabric according to Claim 1 wherein the batt is ori-
ented in a desired direction.

A fabric according to Claim 1 wherein the second
fabric layer is of woven or knitted construction.

A fabric according to Claim 2 wherein the batt is ori-
ented in a desired direction.

A fabric according to Claim 2 wherein the second
fabric layer is of woven or knitted construction.

A fabric according to Claim 2 wherein the third fab-
ric layer is of woven or knitted construction.

A fabric according to Claim 1 wherein the first layer
is woven as a double layer fabric.

A fabric according to Claim 2 wherein the first layer
is woven as a double layer fabric.

A fabric according to Claim 1 wherein the ratio of
the widths of the first and second layers is from at
least 2:1 t0 20:1.

A fabric according to Claim 2 wherein the ratio of
the widths of the first and second layers is from at
least 2:1 t0 20:1.

A fabric according to Claim 2 wherein the ratio of
the widths of the first and third layers is from at least
2:1 10 20:1.
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FIG. 3
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