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NOVEL METHODS OF SEAMING

BACKGROUND OF THE INVENTION

1. PField of the Invention

The present invention relates to papermakers
fabrics and in particular to fabrics which are seamed
to provide a continuous belt when installed on
papermaking equipment.

2. Description of the Prior Art

During the papermaking process, a cellulosic
fibrous web is formed by depositing a fibrous slurry,
that is, an aqueous dispersion of cellulose yarns,
onto a moving forming fabric in the forming section of
a paper machine. A large amount of water is 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
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 press fabrics. In the press nips, the cellulosic
fibrous web is subjected to compressive forces which
squeeze water therefrom, and which adhere the
cellulosic yarns in the web to one another to turn the
cellulosic fibrous web into a paper sheet. The water
is accepted by the press fabric or fabrics and,
ideally, does not return to the paper sheet.

The paper sheet finally proceeds to a dryer
section, which includes at least one series of
rotatable dryer drums or cylinders, which are

internally heated by steam. The newly formed paper
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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
surfaces of the drums. The heated drums reduce the
water content of the paper sheet to a desirable level
through evaporation.

It should be appreciated that the forming, press
and dryer fabrics all take the form of endless loops
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
fibrous slurry is continuously deposited onto the
forming fabric in the forming section, while a newly
manufactured paper sheet is continuously wound onto
rolls after it exits from the dryer section.

At one time, industrial fabrics used in
papermaking were manufactured and supplied only in
endless form. This is because a newly formed
cellulosic fibrous web is extremely susceptible to
marking in the press nip by any nonuniformity in the
fabric or fabrics. An endless, seamless fabric, such
as one produced by the process known as endless
weaving, has a uniform structure in both its
longitudinal (machine) and transverse (cross-machine)
directions.

Contemporary papermaker’s fabrics such as a press
fabric are produced in a wide variety of styles
designed to meet the requirements of the paper
machines on which they are installed for the paper
grades being manufactured. Generally, they comprise a
woven base fabric into which has been needled a batt

of fine, non-woven fibrous material. The base fabrics
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may be woven from monofilament, plied monofilament,
multifilament or plied multifilament yarns, and may be
single-layered, multi-layered or laminated. The yarns
are typically extruded from any one of several
synthetic polymeric.resins, such as polyamide and
polyester resins, used for this purpose by those of
ordinary skill in the paper machine clothing arts.

The woven base fabrics themselves take many
different forms. For example, they may be woven
endless, or flat woven and subsequently rendered into
endless form with a woven seam. Alternatively, they
may be produced by a process commonly known as
modified endless weaving, wherein the widthwise edges
of the base fabric are provided with seaming loops
using the machine-direction (MD) yarns thereof. In
this process, the MD yarns weave continuously back and
forth between the widthwise edges of the fabric, at
each edge turning back and forming a seaming loop. A
base fabric produced in this fashion is placed into
endless form during installation on a paper machine,
and for this reason is referred to as an on-machine-
seamable fabric. To place such a fabric into endless
form, the two widthwise edges are brought together,
the seaming loops at the two edges are interdigitated
with one another, and a seaming pin or pintle is
directed through the passage formed by the
interdigitated seaming loops.

Further, the woven base fabrics may be laminated
by placing one base fabric within the endless loop
formed by another, and by needling a staple fiber batt
through both base fabrics to join them to one another.
One or both woven base fabrics may be of the on-

machine-seamable type.
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However, a seam, such as a seam which may be used
to close the fabric into endless form during
installation on a paper machine, represents a
discontinuity in the uniform structure of the fabric.
The use of a seam, then, greatly increases the
likelihood that the cellulosic fibrous web will be
marked in the press nip. Therefore, it is less
desirable to utilize a papermaker’s fabric having such
a seam.

In any event, the woven base fabrics are in the
form of endless loops, or are seamable into such
forms, having a specific length, measured
longitudinally therearound, and a specific width,
measured transversely thereacross. Because paper
machine configurations vary widely, paper machine
clothing manufacturers are required to produce
fabrics, and belts, to the dimensions required to fit
particular positions in the paper machines of their
customers. Needless to say, this requirement makes it
difficult to streamline the manufacturing process, as
each fabric must typically be made to order.

Because the use of seamed fabric is not always
desireable, and because whether flat woven and formed
endless, or woven endless, there are a large number of
varieties papermaker’s fabrics in an even larger array
of sizes an alternative to the known methods of
forming a papermaker’'s fabric was desired.

In response to a need to produce fabrics in a
variety of lengths and widths more quickly and
efficiently, press fabrics have been produced in
recent years using a spiral technique disclosed in

commonly assigned U.S. Patent No. 5,360,656 to Rexfelt
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et al., the disclosure of which is incorporated herein
by reference.

Fig. 1 shows a press fabric according to U.S.
Patent No. 5,360,656 comprising a base fabric having
one or more layers of staple fiber material needled
thereinto. The base fabric comprises at least one
layer composed of a spirally wound strip of woven
fabric having a width which is smaller than the width
of the base fabric. The base fabric is endless in the
longitudinal, or machine, direction. Lengthwise
threads of the spirally wound strip make an angle with
the longitudinal direction of the press fabric. The
strip of woven fabric may be flat-woven on a loom
which is narrower than those typically used in the
production of paper machine clothing.

The base fabric comprises a plurality of spirally
wound and joined turns of the relatively narrow woven
fabric strip. The fabric strip is woven from
lengthwise (warp) and crosswise (filling) varns.
Adjacent turns of the spirally wound fabric strip may
be abutted against one another, and the helically
continuous seam so produced may be closed by sewing,
stitching, melting or welding as shown in Fig. 4.
Alternatively, adjacent longitudinal end portions of
adjoining spiral turns may be arranged overlappingly,
g0 long as the ends have a reduced thickness, so as
not to give rise to an increased thickness in the area
of the overlap, as shown in Fig. 5. Further, the
spacing between lengthwise yarns may be increased at
the ends of the strip, so that, when adjoining spiral
turns are arranged overlappingly, there may be an
unchanged spacing between lengthwise threads in the

area of the overlap.
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In any case, a woven base fabric, taking the form
of an endless loop and having an inner surface, a
longitudinal (machine) direction and a transverse
(cross-machine) direction, is the result. The lateral
edges of the woven base fabric are then trimmed to
render them parallel to its longitudinal (machine)
direction, as shown in Fig. 2. The angle between the
machine direction of the woven base fabric and the
helically continuous seam may be relatively small,
that is, typically less than 10°. By the same token,
the lengthwise (warp) yarns of the woven fabric strip
make the same relatively small angle with the
longitudinal (machine) direction of the woven base
fabric. Similarly, the crosswise (£illing) varns of
the woven fabric strip, being perpendicular to the
lengthwise (warp) yarns, make the same relatively
small angle with the transverse (cross-machine)
direction of the woven base fabric. In short, neither
the lengthwise (warp) nor the crosswise (£filling)
yarns of the woven fabric strip align with the
longitudinal (machine) or transverse (cross-machine)
directions of the woven base fabric.

In the method shown in U.S. Patent No. 5,360,656,
the woven fabric strip is wound around two parallel
rolls to assemble the woven base fabric, as shown in
Fig. 1. It will be recognized that endless base
fabricg in a variety of lengths and widths may be
provided by spirally winding a relatively narrow piece
of woven fabric strip around the two parallel rolls,
the length of a particular endless base fabric being
determined by the length of each spiral turn of the
woven fabric strip, and the width being determined by

the number of spiral turns of the woven fabric strip.
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The prior necessity of weaving complete base fabrics
of specified lengths and widths to order may thereby
be avoided. Instead, a loom as narrow as 20 inches
(0.5 meters) could be used to produce a woven fabric
strip, but, for reasons of practicality, a
conventional textile loom having a width of from 40 to
60 inches (1.0 to 1.5 meters) may be preferred.

U.S. Patent No. 5,360,656 also shows a press
fabric comprising a base fabric having two layers,
each composed of a spirally wound strip of woven
fabric, as shown in Fig. 3. Both layers take the form
of an endless loop, one being inside the endless loop
formed by the other. Preferably, the spirally wound
strip of woven fabric in one layer spirals in a
direction opposite to that of the strip of woven
fabric in the other layer. That is to say, more
specifically, the spirally wound strip in one layer
defines a right-handed spiral, while that in the other
layer defines a left-handed spiral.

In such a two-layer, laminated base fabric, the
lengthwise (warp) yarns of the woven fabric strip in
each of the two layers make relatively small angles
with the longitudinal (machine) direction of the woven
base fabric, and the lengthwise (warp) yarns of the
woven fabric strip in one layer make an angle with the
lengthwise (warp) yarns of the woven fabric strip in
the other layer. Similarly, the crosswise (filling)
yvarns of the woven fabric strip in each of the two
layers make relatively small angles with the
transverse (cross-machine) direction of the woven base
fabric, and the crosswise (filling) yarns of the woven

fabric strip in one layer make an angle with the



WO 2005/061784 PCT/US2004/040763

10

15

20

25

30

crosswise (filling) yarns of the woven fabric strip in
the other layer.

In short, neither the lengthwise (warp) nor the
crosswise (filling) yarns of the woven fabric strip in
either layer align with the longitudinal (machine) or
transverse (cross-machine) directions of the base
fabric. Further, neither the lengthwise (warp) nor the
crosswise (filling) yarns of the woven fabric strip in
either layer align with those of the other.

As a consequence, the base fabrics shown in U.S.
Patent No. 5,360,656 have no defined machine- or
cross-machine-direction yarns. Instead, the yarn
systems lie in directions at oblique angles to the
machine and cross-machine directions. A press fabric
having such a base fabric may be referred to as a
multiaxial press fabric. Whereas the standard press
fabrics of the prior art have three axes: one in the
machine direction (MD), one in the cross-machine
direction (CD), and one in the z-direction, which is
through the thickness of the fabric, a multiaxial
press fabric has not only these three axes, but also
has at least two more axes defined by the directions
of the yarn systems in its spirally wound layer or
layers. Moreover, there are multiple flow paths in
the z-direction of a multiaxial press fabric. As a
consequence, a multiaxial press fabric has at least
five axes. Because of its multiaxial structure, a
multiaxial press fabric having more than one layer
exhibits superior resistance to nesting and/or to
collapse in response to compression in a press nip
during the papermaking process as compared to one
having base fabric layers whose yarn systems are

parallel to one another.
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It has been further determined that the method as
outlined in U.S. Patent No. 5,360,656 can be used for
any papermaker’s fabric which is desired to be in
endless form.

The methods of joining the spirally wound
relatively narrow woven fabric strips described in
U.S. Patent No. 5,360,656, include sewing (for
instance with water-soluble thread), melting, and
welding (for instance ultrasonic welding), of non-
woven material, or of non-woven material with melting
fibers. The edge joint can also be obtained by
providing the fabric strip of yarn material along its
two longitudinal edges with seam loops of known type,
which can be joined by means of one or more seam
threads. However, each of these techniques has
attendant advantages and disadvantagesg known to those
of skill in the art.

Accordingly, it is desirable, therefore, to
manufacture an industrial textile fabric that has a
simple and efficient means for forming a seam and
which displays adequate strength, and smoothness
characteristics and overcomes the limitations of the

currently available methods.

SUMMARY OF THE INVENTION

It is an object of the present invention to
provide a papermaker’s fabric used in a paper making
machine that exhibits improved seam characteristics.

It is a further object of the invention to
provide a fabric seamed in a manner that optimizes the
benefits realized by spiral winding, while minimizing

the effects of the seam on the paper.
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It is a further object of the invention to
provide an apparatus for joining yarns of a
papermaker’s fabric using heat shrinking tubing.

It is a further object of the present invention
to provide a seaming method for a fabric used in a
papermaking machine that achieves the aforementioned
objectives.

The present invention is a fabric used in a
papermaking machine that has reduced effects from the
seaming process which last over the entire fabric
lifetime.

A first embodiment of the present invention is an
endless papermaker’s fabric for installation in a
papermaking machine having a plurality of fabric
strips formed of MD and CD yarns, and a plurality of
heat shrunk joints connecting at least a percentage of
the CD yarns to form a continuous loop of fabric,
where the heat shrunk joints form an MD seam in said
endless papermaker’s fabric.

A further embodiment the present invention is
directed to a papermaker’s fabric for installation in
a papermaking machine. The papermaker’s fabric having
a plurality of cross-machine directional yarns. The
papermaker’s fabric further having a plurality of
machine directional yarns, and a plurality of heat
shrunk joints connecting ends of the machine
directional yarns to form a continuous loop of fabric.

Yet another embodiment of the present invention
is a method of forming a papermaker’s fabric. The
papermaker’s fabric is formed by providing a fixture
for securing a plurality of heat shrink tubing
sections. The two corresponding yarns of the

papermaker’s fabric are inserted into each of the heat
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shrink tubing sections. Heat is applied to the heat
shrink tubing which reduces its size to form a tight
joint between the two yarns inserted therein.

Another embodiment of the present invention is an
apparatus for forming a seam in an on machine seamable
papermaker’s fabric. The apparatus includes a grooved
fixture for supporting a plurality of heat shrink
tubing sections. The apparatus further includes a
heating means for applying heat to the heat shrink
tubing, where upon application of the heat the heat
shrink tubing reduces its size to form a tight joint
between the two yarns inserted therein.

The various features of novelty which
characterize the invention are pointed out in
particularity in the claims annexed to and forming a
part of this disclosure. For a better understanding
of the invention, its operating advantages and
specific objects attained by its uses, reference is
made to the accompanying descriptive matter in which
preferred embodiments of the invention are

illustrated.

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:

Fig. 1 1is a plan view of a spiral wound
papermaker’s fabric and device for forming such a
fabric;

Fig. 2 shows on an enlarged scale a broken-away

part of a base fabric made according to Fig. 1 and

11
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schematically illustrating an angular relation between
longitudinal threads in a base fabric;

Fig. 3 is a plan view of a spiral wound
papermaker’s fabric having two layers of spiral wound
material;

Fig. 4 is a cross-sectional view of a butt seam
of a spiral wound papermaker’s fabric;

Fig. 5 is a cross-sectional view of an
overlapping seam of a spiral wound papermaker’s
fabric;

Fig. 6a and b are perspective views of a butt
joint according to one embodiment of the present
invention;

Fig. 7a and b are perspective view of overlapping
joints according to another aspect of the present
invention;

Fig. 8 is a perspective view of an array of butt-
jointed threads and heat shrink tubes in a fixture
according to the present invention; and

Fig. 9 1is a perspective view of an array of
overlapping joints and heat shrink tubes in a fixture

according to the present invention

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to novel
methods of seaming, which provide adequate seam
strength with little or no effect on the structure at
the seam point compared to the body of fabric in paper
machine clothing. The examples below describe methods
for joining yarn ends by using heat shrinkable tubing.
Similar components are numbered the same throughout

the figures.

12
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Fig. 6a depicts a first embodiment of the present
invention. Imn Fig. 6a, two monofilament yarns 10 and
12 are inserted into a heat shrinkable tubing 14 and
butted together. As shown in Fig. 6a, the of heat
shrinkable tubing 14 has sufficient length to give the
overall desired strength in the final seam is placed
over the two ends of monofilament yarns 10 and 12.
Typically the heat shrinkable tubing 14 will have a
length of approximately 5-50 mm depending upon the
diameter of monofilament yarns 10, 12 and the
application of the fabric.

The diameter of heat shrinkable tubing 14 is
initially about 0.90 mm or less, however, this
dimension is not critical, since the initial diameter
is much more than the diameter of the yarns 10 and 12
it must shrink around. It is important to choose an
initial heat shrinkable tubing diameter small enough
such that the shrinkage that occurs is sufficient to
ensure tight wrap of the two butted monofilament yarns
10 and 12 by the heat shrinkable tubing 14.

For a single monofilament butt joint, as shown in
Fig. 6a, a single seamed end is obtained by applying
heat to the heat shrinkable tubing 14. The heat
required in commercial heat shrinkable materials is
175°C or less. For this application, 175°C represents
an upper limit due to the heat setting conditions
typically used to stabilize the fabric dimensions.
After application of heat, the two butt joined yarn
ends of the monofilament yarns 10 and 12 are securely
held together by the tight wrap of the heat shrink
tubing 14 as shown in Fig. 6b.

Fig. 7 dépicts another approach using heat

shrinkable tubing. As shown in Fig. 7a, a sleeve of

13
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heat shrinkable tubing 14 of sufficient length to give
the overall desired strength in the final seam is
placed over the two ends of monofilament yarn 10 and
12 to be joined. These monofilament yarns 10 and 12
are overlapped up to a length greater than the length
of the heat shrinkable tubing 14 resulting in the ends
of the monofilament yarns 10, 12 protruding beyond the
ends of the heat shrinkable tubing 14.

The diameter of the heat shrinkable tubing 14 is
initially about 0.90 mm or less, however, this
dimension is not critical, since the initial diameter
is much more than the diameter of the monofilament
yarns 10 and 12 it must shrink around. It is
important to choose an initial diameter small enough
such that the shrinkage that occurs is sufficient to
ensure tight wrap of the two overlapped monofilament
yarns 10 and 12 by the heat shrinkable tubing 14.

This overlapping joint clamps the yarns together and
gives the seam its tensile strength. Agaln, as shown
in Fig. 7b, a single seamed end is obtained by
applying heat to the heat shrinkable tubing 14. The
heat required in commercial heat shrinkable materials
is typically 175°C or less. For this application,
175°C represents an upper limit due to the heat setting
conditions typically used to stabilize the fabric
dimensions.

After application of heat, the two overlapped
monofilament yarns 10 and 12 are securely held
together in the overlapping joint by the tight wrap of
the heat shrinkable tubing 14 as shown in Fig. 7b.

The portions of the monofilament yarns 10 and 12 which
protrude from the ends of the heat shrinkable tubing

14 can then be trimmed if necessary.

14
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Figs. 8 and 9 show an array of heat shrinkable
tubes 14 held in position by a fixture 22. The
fixture 22 holds the heat shrinkable tubes at
approximately the spacing of the yarns 20 to be
joined. The yarns 20 can be either MD or CD yarns.
The fixture 22 may be formed with a plurality of
grooves 24 for holding each heat shrinkable tubing
section 14. Once the yarns are inserted into the heat
shrinkable tubes 14 heat may be applied and the yarns
are then securely held by the joint formed of the
tight wrap of the heat shrinkable tubing.

In practice the entire length of the seam may be
prepared in the fixture 24 with the yarns inserted
into the heat shrinkable tubing 14 prior to the final
heating to shrink the tubing and form the final seam.
Accordingly, the fixture may have at least one groove
24 for each pair of yarns 10, 12 to be joined.

Further, the yarn ends can be crimped or not
crimped, butted, overlapped with or without crimp, and
overlapped with twisting with or without twisting.
Each of these approaches has effects on final seam
strength, permeability, and fabric aesthetics and
would be chosen for the intended use of the fabric.

In one embodiment of the present invention, the
yarns 10 and 12 may be cross machine directional (CD)
yvarns of a fabric strip formed by the method outlined
in U.S. Patent No. 5,360,656. The CD yarns for two
fabric strips which are to be joined can be inserted
into the heat shrink tubing 14 in either a butt or
overlapped joint. Upon the application of heat the
two strips will be effectively joined to one another
forming a substantially machine directional (MD) seam.

In applications where it is desirous to have the heat

15
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shrunk joint approximate the characteristics of yarns,
the heat shrink tubing 14 may be formed of a porous
material so that it acts consistently with the
permeability and fluid flow characteristics of the

5 fabric.

Because the fabric strips may be further
processed with needled batt, and/or additional fabric
layers laminated to form a composite fabric, in some
circumstances it will not be necessary to join each CD

10 yarn to another CD yarn in an adjacent strip. Rather,
only sufficient CD yarns need be joined by this
process to support the fabric for further processing.

Further, to optimize such a process, following
the manufacture of the fabric strips that will

15 ultimately be joined, the CD yarns preferably extend
past the woven portion of the strip as a short fringe.
Due to the properties of the yarns, this short fringe
will enable the yarns to extend horizontally from the
side of the fabric strip and enable easy insertion

20 into a heat shrink tubing.

Another aspect of such an embodiment is that due
to the limited nature of the seam, the heat shrink
tubing itself may be formed of a soluble material
which can break down either over time or in a

25 | subsequent step in the manufacturing process. The
heat shrink tubing may be water or chemically soluble,
or removed from the fabric through other means known
to those of skill in the art. This heat shrink tubing
and the seam that it forms may not be necessary in

30 papermaker’s fabrics which will include subsequent
needling, laminating, or bonding to further fabrics.
In these applications, the seam formed by the heat

shrink tubing is merely to provide a sufficiently
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stable base fabric for later processing. It is this
later processing which will ultimately bond the fabric
strips and subsequent layers together.

Tn a further embodiment, a flat woven fabric can
be made endless through the use of the heat shrink
tubing 14. In such an embodiment, the MD yarns of the
fabric can be joined to one another to form a CD seam.
Such an application eliminates the need for weaving
the ends of the MD yarns back into the fabric or the
necessity of other known seaming techniques. In such
an application, either every MD yarn could be joined
using the heat shrink tubing, or alternatively, where
the now endless fabric is to be joined to another
fabric and subjected to further processing, only so
many of the MD yarns as necessary to perform the
subsequent processing steps need be joined. Again, in
certain applications it may be desirable to use
soluble tubing, or other temporary measures. Also,
the tubing is preferably porous so that the seam has
the required fluid flow properties similar to that of
the fabric body.

In yet a further application two or more CD yarns
could be bundled together. Each of these bundles of
yarns could then be coupled to a corresponding bundle
of yarns through the use of the heat shrink tubing, as
discussed above. In such an embodiment it its
understood that the heat shrinking tubing used to join
the bundles of yarns would be of the appropriate size
to allow for either butt joints or overlapping joints
as desired by the practitioner.

Thus by the present invention its objects and
advantages are realized, and although preferred

embodiments have been disclosed and described in

17
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detail herein, its scope and objects should not be
limited thereby; rather its scope should be determined

by that of the appended claims.
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CLAIMS
We claim:
5 1. An endless papermaker’s fabric for installation

in a papermaking machine comprising:

a plurality fabric strips formed of MD and

CD yarns; and

a plurality of heat shrunk joints connecting

10 at least a percentage of said CD yarns to form

a continuous loop of fabric, wherein said heat
shrunk joints form an MD gseam in said endless
papermaker’s fabric.

2. The endless papermaker’s fabric of claim 1,

15 wherein said heat shrunk joints are formed with
a soluble heat shrink material.

3. The endless papermaker’s fabric of claim 1
comprising a layer of needled batt.

4. The endless papermaker’s fabric of claim 1,

20 joined to another layer of fabric.

5. The endless papermaker’s fabric of claim 4,
wherein the layers of fabric are laminated.

6. The endless papermaker’s fabric of claim 1,
wherein the joint formed between the

25 corresponding yarns is a butt joint.

7. The endless papermaker’s fabric of claim 1,
wherein the joint formed between the
corresponding yvarns is an overlapping joint.

8. The endless papermaker’s fabric of claim 1,

30 wherein the heat shrunk joints connect bundles
of two or more yarns.

9. A papermaker’s fabric for installation in a

papermaking machine comprising:

19
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a plurality of CD yarns;

a plurality of MD yarns; and

a plurality of heat shrunk joints connecting
ends of the MD yarns to form a continuous loop
of fabric.

The papermaker’'s fabric of claim 9, wherein
the machine directional yarns are monofilament.
The papermaker’s fabric of claim 9, wherein

the joint formed between the corresponding
yarns is a butt joint.

The papermaker’s fabric of claim 11, wherein
the yarns of the butt joint are crimped.

The papermaker’s fabric of claim 9, wherein
the joint formed between the corresponding
varns is an overlapping joint.

The papermaker’s fabric of claim 13, wherein
the yarns in said ove;lapping heat shrunk
Jjoints are twisted.

The papermaker’s fabric of claim 13, wherein
the yarns of the heat shrunk overlapping joints
are crimped.

The papermaker’s fabric of claim 9, wherein
the plurality of heat shrunk joints connect
bundles of two or more yarns.

An apparatus for forming a papermaker’s
fabric comprising:

a grooved fixture for supporting a plurality
of heat shrink tubing sections and enabling the
insertion of yarns of said papermaker’s fabric;
and

a heating means for applying heat to the
heat shrink tubing, wherein upon application of

the heat the heat shrink tubing reduces its
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size to form a tight joint between two yarns
inserted in each of the heat shrink tubing
sections.

18. A method of seaming of a papermaker’s fabric
comprising the steps of:

providing a fixture for securing a plurality
of heat shrink tubing sections;

inserting at least two corresponding yarns
of the papermaker’s fabric into each of the
heat shrink tubing sections; and

applying heat to the heat shrink tubing
wherein upon application of the heat the heat
shrink tubing reduces its size to form a tight
joint between two yarns inserted therein.

19. The method of claim 18, wherein the joint
formed between the corresponding yarns is a
butt joint.

20. The method of claim 19, wherein the vyarns
of the butt joint are crimped.

21. The method of claim 18, wherein the joint
formed between the corresponding yarns is an
overlapping joint.

22. The method of claim 21, wherein the yarns
in said overlapping heat shrunk joints are
twisted.

23. The method of claim 21, wherein the vyarns
of the overlapping joint are crimped.

24. The method of claim 18, wherein the
corresponding yarns are MD yarns.

25. The method of claim 18, wherein the

corresponding yarns are CD yarns.

21
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26. The method of claim 18, wherein the at least
two corresponding yarns each comprise bundles

of at least two yarns

22
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