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Description

Field of the Invention

[0001] The present invention relates to the papermak-
ing arts. More specifically, the present invention relates
to seamed fabrics for use with a paper machine. The
invention is especially applicable to the production of
seams on dryer fabrics, but also may be used for forming
fabrics, press fabrics and other industrial fabrics/belts
that utilize a spiral seam.

Description of the Related Art

[0002] During the papermaking process, a cellulosic
fibrous web is formed by depositing a fibrous slurry, that
is, an aqueous dispersion of cellulose fibers, onto a mov-
ing forming fabric in the forming section of a paper ma-
chine. 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.
[0003] The newly formed cellulosic fibrous web pro-
ceeds 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 fab-
ric, or, as is often the case, between two such press fab-
rics. In the press nips, the cellulosic fibrous web is sub-
jected to compressive forces which squeeze water there-
from, 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 fabric
or fabrics and, ideally, does not return to the paper sheet.
[0004] The paper sheet finally proceeds to a dryer sec-
tion, which includes at least one series of rotatable dryer
drums or cylinders, which are internally heated by steam.
The newly formed paper 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.
[0005] 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 con-
veyors. It should further be appreciated that paper man-
ufacture is a continuous process which proceeds at con-
siderable speeds. That is to say, the fibrous slurry is con-
tinuously deposited onto the forming fabric in the forming
section, while a newly manufactured paper sheet is con-
tinuously wound onto rolls after it exits from the dryer
section.
[0006] Woven fabrics take many different forms. For
example, they may be woven endless, or flat woven and
subsequently rendered into endless form with a seam.
Woven fabrics are typically 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 pa-

per machine configurations vary widely, paper machine
clothing manufacturers are required to produce fabrics,
and other paper machine clothing, to the dimensions re-
quired to fit particular positions in the paper machines of
their customers. Needless to say, this requirement
makes it difficult to streamline the manufacturing proc-
ess, as each fabric must typically be made to order.
[0007] Fabrics in modem papermaking machines may
have a width of from 1.5 m (5 feet) to over 10 m (33 feet),
a length of from 12 m (40 feet) to over 120 m (400 feet)
and weigh from approximately 45 kg (100 pounds) to
over 1360 kg (3,000 pounds). These fabrics wear out and
require replacement. Replacement of fabrics often in-
volves taking the machine out of service, removing the
worn fabric, setting up to install a fabric and installing the
new fabric. Because of the solid support beams for dyer
sections, all dryer fabrics must have a seam. Installation
of the fabric includes pulling the fabric body onto a ma-
chine and joining the fabric ends to form an endless belt.
[0008] The seam region of any workable fabric must
behave in use as close to the body of the fabric in order
to prevent the periodic marking by the seam region of
the paper product being manufactured.
[0009] To facilitate seaming, many current fabrics
have seaming loops on the crosswise edges of the two
ends of the fabric. The seaming loops themselves are
formed by the machine-direction (MD) yarns of the fabric.
A seam is formed by bringing the two ends of the fabric
press together, by interdigitating the seaming loops at
the two ends of the fabric, and by directing a so-called
pin, or pintle, through the passage defined by the inter-
digitated seaming loops to lock the two ends of the fabric
together.
[0010] Alternatively, a monofilament seaming spiral
may be attached to the seaming loops at each of the two
ends of the papermaker’s fabric (see US-A-5732749).
The monofilament seaming spirals are connected to the
seaming loops by at least one connecting yam. The coils
of the spirals at the two ends of the fabric may again then
be interdigitated and joined to one another on the paper
machine to form a seam usually referred to as a spiral
seam.
[0011] In a so-called warp loop seam, the rows of loops
are formed of extended edge loops of warp yarns in the
fabric structure of the fabric. In a spiral seam, each row
of loops is instead formed of a separate, preformed yam
spiral, which is extended along and attached by means
of a CD pintle connecting the spiral, intermeshed with
the machine direction yarns, such as warp yarns, to the
seam edge of the fabric. The coils of the spirals at the
two ends of the fabric may again then be interdigitated
and joined to one another on the paper machine to form
a seam usually referred to as a spiral seam. Alternatively,
the spiral can be attached to the clothing by a number of
cross-machine direction yarns being raveled a distance
from the seam edge, whereupon the loops of the spiral
are inserted into the thus formed looser edge portion.
Then the edge is folded back over itself and is attached
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to the clothing, for instance, by using a sewing machine.
Independently of how the spiral is attached, the clothing
comprises two spirals, one along each seam edge,
which, when joining together the fabric, are meshed with
each other like a zipper so as to be joined together by
means of a pintle wire or the like.
[0012] Alternatively, fabrics can be formed completely
of spirals as taught by Gauthier, U.S. Patent 4,567,077.
In this case, the spirals are connected to each other by
at least one connecting pin. In theory, the seam can there-
fore be at any location in the fabric body where a con-
necting pin may be removed. The best known advantage
of a spiral fabric versus a woven fabric is the seam is
geometrically similar to the fabric body.
[0013] A seam is generally a critical part of a seamed
fabric, since uniform paper quality, low marking and ex-
cellent runnability of the fabric are required.
[0014] An important aspect of seaming a fabric on a
paper machine is the necessity of threading a leader wire,
pin or pintle through the fabric loops or spirals on the
opposed ends of the fabric. The ends of the fabric must
be brought together on the machine, and a flexible leader
wire is threaded through the loops or spirals. Preferably,
the leader wire can be threaded across in one operation.
Frequently, however, only a short section or length is
done at a time. Then it is used to pull the pintle through
while pulling the leader out of a gap between loops. This
is repeated across the width of the machine, which may
exceed 10 m (400 inches). This process is made difficult
because the leader wire or pintle tends to pop out or
migrate out of the loops. When this migration occurs the
leader wire or pintle must be removed and the threading
process restarted, thus increasing the time to seam the
fabric. Also, since the seaming spirals are opaque, it is
impossible to visually follow the progressing leader wire
through the seam.
[0015] Therefore, during a seaming operation, a need
exists to reduce migration of the leader wire or pintle and
to facilitate the insertion thereof. The present invention
provides a solution to this problem.

SUMMARY OF THE INVENTION

[0016] The present invention relates to a papermaker’s
fabric according to claim 1, the fabric comprising a seam
having at least one a seam having at least one transpar-
ent or translucent spiral seaming element. Such a trans-
parent or translucent spiral seaming element allows easy
and quick installation of a leader wire or a pintle through
the path formed from the interdigitated spiral seaming
elements.
[0017] The present invention will now be described in
more complete detail with frequent reference being made
to the figures wherein like reference numerals denote
like elements and parts, which are identified below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] For a more complete understanding of the in-
vention, reference is made to the following description
and accompanying drawings, in which:

Figure 1 is a perspective view of a fabric having a
first end and a second end which are not joined to-
gether;
Figure 2 is an enlarged, cross-sectional view along
lines 2--2 depicted in Figure 3;
Figure 3 is a perspective view of the fabric of Figure
1 in which the first end and the second end are joined
to one another by a seaming pintle;
Figure 4 is a side-by-side comparison of a fabric hav-
ing an in-line double density spiral ("IDDS") seam
without any transparent seaming elements and an
IDDS seam in accordance with an embodiment of
the present invention; and
Figure 5 is a side-by-side comparison of a fabric hav-
ing a finer IDDS seam without any transparent seam-
ing elements and a finer IDDS seam in accordance
with an embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0019] At least part of the reason why it is so difficult
to insert a leader wire or a pintle through the spirals on
the ends of a fabric is due to the difficulty in seeing the
leader wire or pintle during the insertion or seaming op-
eration. That is, during seaming, the interdigiated spirals
do not allow a technician seaming the fabric to see the
leader wire or the pintle as it is inserted in the gap defined
by opposed spirals. One embodiment of the present in-
vention provides that at least one of the spiral seaming
elements or loops for joining a first end and a second end
of a papermaker’s fabric is transparent. It should be un-
derstood that the term transparent is meant to encom-
pass seaming elements that to some degree allow the
user to see the pintle passing therethrough. Thus, they
may be clear, translucent, or sufficiently translucent so
as to allow diffusible light to pass therethrough. As such
it enables the technician performing the seaming opera-
tion to see the leader wire or pintle as it is being inserted
through the gap defined by the opposed spiral seaming
elements, thereby allowing the leader wire or pintle to be
easily inserted through such gap.
[0020] The present invention may be applicable to any
type of papermaking fabric including woven, non-woven,
spiral formed, single and multi-layered and so forth which
is seamed to form an endless fabric. Such fabrics may
be seamed on a paper machine. Furthermore, the
present invention may be particularly advantageous for
a dryer fabric usable in the dryer section of the paper-
making system.
[0021] A preferred embodiment of the present inven-
tion will now be described.
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[0022] Figure 1 is a perspective view of a fabric 10
which may have been loaded onto a papermaking ma-
chine and is ready for seaming. At this point, the fabric
has a first end 14 having a first spiral seaming element
16 which has been coupled or attached to an edge thereof
and a second end 12 having a second spiral seaming
element 17 which has been coupled or attached to an
edge thereof. To secure the first spiral seaming element
16 to the first end 14, a connecting pin or pintle 34 or the
like is inserted through a passage or channel defined by
spiral element 16 and yarns 30 on the fabric body as
shown in Figure 2 (which is a view along lines 2--2 of
Figure 3). The second spiral seaming element 17 may
be secured to the second end 12 in a similar manner. As
is to appreciated, other methods of attaching seaming
elements 16 and 17 to first end 14 and second end 16
may also be used, for example, weaving, sewing or the
like. Such other methods would be readily apparent to
one skilled in the art.
[0023] As shown in Figure 3, first spiral seaming ele-
ment 16 and second spiral seaming element 17 may be
interdigitated with one another to define a passage or a
pintle receiving channel 28. A pintle 20 may be inserted
through the pintle receiving channel 28 so as to join the
first end 14 and the second end 12 together. Pintle 20
may be a monofilament cable of a synthetic polymeric
resin. The pintle 20 may be removed from and re-inserted
into pintle receiving channel 28 so that the seam may be
opened and closed as desired.
[0024] The fabric 10 may have at least one layer of
interwoven warp arns 30 and weft yarns 32, such as
shown in Figure 2. The yarns 30 and 32 may be round
in cross section or non-round such as "flat" or rectangular
monofilaments of a synthetic polymeric resin such as a
polyamide, polyolefin or a polyester material. Further,
fabric 10 may also include additional layers. For example,
a batting layer (not shown) may be needled into at leat
one layer.
[0025] Each of the first spiral seaming element 16 and
the second spiral seaming element 17 may be a spiral
structure made of a continuous length of monofilament
of a synthetic polymeric resin. First spiral seaming ele-
ment 16 may have a left or a right hand spiraling and the
second spiral seaming element 17 may have the opposite
one of the left or a right hand spiraling. The dimensions
of the spiral seaming elements may be determined in
accordance with the parameters of the fabric 10.
[0026] In one embodiment of the present invention, at
least one of first spiral seaming element 16 and second
spiral seaming element 17 is transparent. Spiral seaming
element may also be formed from a round or other shape
monofilament. Furthermore, they may have a particular
shape such as taught in U.S. Patent No. 5,915,422.
[0027] Figure 4 is a side-by-side comparison of an in-
line double density spiral ("IDDS") seam 33 in which nei-
ther of the seaming elements is transparent and an IDDS
seam 36 in which one of the spiral seaming elements is
transparent. More specifically, IDDS seam 33 has a non-

transparent first spiral seaming element 42, a second
non-transparent spiral seaming element 44, and a pintle
inserted in a pintle receiving channel formed by interdig-
itating the first spiral seaming element 42 and second
spiral seaming element 44. As is to be appreciated, since
neither of the first spiral seaming element 42 and second
spiral seaming element 44 is transparent, the pintle in-
serted therein is not visible from the top or bottom of the
fabric. Accordingly, the non-transparent first and second
spiral seaming elements 42 and 44 prevent a technician
from seeing the pintle as it is inserted in the channel. In
sharp contrast, IDDS seam 36 includes a first spiral
seaming element 38 which is transparent, a second spiral
seaming element 46 which is not transparent, and a pintle
40 inserted in a pintle receiving channel formed by inter-
digitating the first spiral seaming element 38 and second
spiral seaming element 46. Since the first spiral seaming
element 38 is transparent, the pintle 40 is visible there-
through from the top of the fabric. Accordingly, a techni-
cian seaming the fabric can readily see the leader wire
or pintle 40 during a seaming operation. As a result, the
time required to perform such operation should be re-
duced as compared to the time required to perform a
similar operation for seam 33.
[0028] Figure 5 is a side-by-side comparison of a finer
IDDS seam 48 in which neither of the seaming elements
is transparent and a finer IDDS seam 50 in which one of
the spiral seaming elements is transparent. In a manner
similar to that described above with regard to Figure 4,
IDDS seam 48 has a non-transparent first spiral seaming
element 51, a second non-transparent spiral seaming
element 53, and a pintle inserted in a pintle receiving
channel formed by interdigitating the first spiral seaming
element 51 and second spiral seaming element 53. Since
neither of the first spiral seaming element 51 and second
spiral seaming element 53 is transparent, the pintle in-
serted therein is not visible from the top or bottom of the
fabric. Accordingly, the non-transparent first and second
spiral seaming elements 51 and 53 prevent a technician
from seeing the pintle as it is inserted in the channel. On
the other hand, IDDS seam 50 includes a first spiral
seaming element 52 which is transparent, a second spiral
seaming element 56 which is not transparent, and a pintle
54 inserted in a pintle receiving channel formed by inter-
digitating the first spiral seaming element 52 and second
spiral seaming element 56. Since the first spiral seaming
element 52 is transparent, the pintle 54 is visible there-
through from the top of the fabric. Accordingly, a techni-
cian seaming the fabric can readily see the leader wire
or pintle 54 during a seaming operation. As a result, the
time required to perform such operation should be re-
duced as compared to the time required to perform a
similar operation for seam 48.
[0029] Therefore, the use of a transparent spiral seam-
ing element facilitates the installation of a leader wire or
a pintle through the pintle receiving channel.
[0030] Although in the above described seams 36 and
50 only one of the spiral seaming elements is transparent,
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the present invention is not so limited. Alternatively, both
of the spiral seaming elements may be transparent.
[0031] Further embodiments of the present invention
also include the use of seaming elements which are not
completely transparent as aforesaid, but rather retain
some level of translucence. That is, the seaming ele-
ments are not completely clear but can be milky or more
opaque than clear. As a result these seaming elements
allow some light to pass there through, but not as much
as a clear or transparent seaming element. The exact
translucence of the seaming elements is not critical to
the use of the invention, rather, the seaming element
need only permit sufficient light to pass through so that
the pintle may be seen by the technician when seaming
the fabric.
[0032] Modifications to the above would be obvious to
thoseof ordinary skill in the art, but would not bring the
invention so modified beyond the scope of the present
invention as defined in the appended claims.

Claims

1. A papermaker’s fabric (10) having a first end and a
second end, said fabric comprising:

a first spiral seaming element (16, 38, 52) cou-
pled to said first end (14); and
a second spiral seaming element (17, 46, 56)
coupled to said second end (12),
wherein said first and second spiral seaming el-
ements are interdigitated to form a channel and
a pintle is inserted through said channel so as
to join said first end and said second end togeth-
er such that said papermaker’s fabric has an
endless form,
characterized by the fact that at least one of
said first and said second spiral seaming ele-
ments (16, 17, 38, 46, 52, 56) is transparent or
translucent.

2. The papermaker’s fabric according to claim 1,
wherein both of said first and said second spiral
seaming elements (16, 17, 38, 46, 52, 56) are trans-
parent.

Patentansprüche

1. Papiermaschinenbespannung (10), die ein erstes
Ende und ein zweites Ende aufweist und
ein erstes schraubenförmiges Verbindungselement
(16, 38, 52) enthält, welches am genannten ersten
Ende (14) angeordnet ist, und
ein zweites schraubenförmiges Verbindungsele-
ment (17, 46, 56) enthält, welches am genannten
zweiten Ende (12) angeordnet ist,
wobei das genannte erste und das genannte zweite

schraubenförmige Verbindungselement unter Bil-
dung eines Kanals ineinander eingreifen und ein Stift
in diesen Kanal eingesetzt ist und dadurch das ge-
nannte erste Ende mit dem genannten zweiten Ende
verbunden ist, wodurch die genannte Papiermaschi-
nenbespannung eine endlose Form annimmt,
dadurch gekennzeichnet, dass zumindest eines
der genannten ersten und zweiten Verbindungsele-
mente (16, 17, 38, 46, 52, 56) durchsichtig oder
durchscheinend ist.

2. Papiermaschinenbespannung nach Anspruch 1, bei
welcher beide genannten ersten und zweiten
schraubenförmigen Verbindungselemente (16, 17,
38, 46, 52, 56) durchsichtig sind.

Revendications

1. Toile de machine à papier (10) présentant une pre-
mière extrémité et une deuxième extrémité, ladite
toile comprenant :

un premier élément de liaison spiralé (16, 38,
52) couplé à ladite première extrémité (14) et
un deuxième élément de liaison spiralé (17, 46,
56) couplé à ladite deuxième extrémité (12),
dans laquelle le premier et le deuxième élément
de liaison spiralé sont entrelacés pour former un
canal, et une broche est insérée dans ce canal
afin de joindre ladite première extrémité et ladite
deuxième extrémité, donnant alors à ladite toile
de machine à papier une forme sans fin,
caractérisée en ce qu’au moins un dudit pre-
mier et dudit deuxième élément de liaison spi-
ralé (16, 17, 38, 46, 52, 56) est transparent ou
translucide.

2. Toile de machine à papier selon la revendication 1,
dans laquelle ledit premier et ledit deuxième élément
de liaison spiralé (16, 17, 38, 46, 52, 56) sont trans-
parents.
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