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(57) ABSTRACT

A method for producing a spiral link fabric with a plurality of
spirals joined to one another in an overlapping manner, with
a plurality of seam wires stitched into overlapping regions of
adjacent spirals and connecting the spirals to one another to
form a flat structure, and with a plurality of packing elements
introduced into free cross sections of the spirals, wherein the
flat structure runs through a thermofixing operation before or
after the introduction of the packing elements. The spirals are
joined together to form the flat structure such that, before the
thermofixing operation, the result is a clear width, as viewed
in the plane of the flat structure, for the free cross sections of
the spirals connected to one another to form the flat structure,
which clear width is larger than a clear height of the free cross
section of each spiral.

173
Y

H—r
T

Z‘
I u.ﬁwnununuﬁ—ﬂ-v—a\;v-,' T




Patent Application Publication = May 15, 2014 Sheet 1 of 3 US 2014/0130998 A1

———0T T g :
Q Ut : Sty Py
-  r, 3 —h.
- - N L] [N
——R i =] 3 :
C‘::’_a. 1 e n3] I —
Q{ - ] *‘-—4._
rhl
{1
¥
[
S T
H

4 T
J T
= L

=
] -
_:'_:__,_
(«
W
/
af
L

LI
>
- -Llf
by i ,i 3
- 0
d_

= T
T ot
e 1 i %
- Wl it
-—-"-I:h /)
X

e
'L_..--‘J-h—__
2t 1
CE u—m#L:"____-—
T
..1___,__E
J‘—-—:l.‘j“l" -
- Ty 'L I
- P :
[
1}
il [t
|




Patent Application Publication = May 15, 2014 Sheet 2 of 3 US 2014/0130998 A1

g
9.
AN | g8
i ‘,e."«\:::,g,m‘ N
F

B '....r_-,e'”’v'. ST
g




Patent Application Publication = May 15, 2014 Sheet 3 of 3 US 2014/0130998 A1

T
o
I
T
=\
D
\
1
a
N

e

o—l

E
Jiimd

2 i“HZ-‘f 3

il

O e et “f""‘"‘r"!ﬁ -
7 |

xZEsa H‘TZ-«#—-——-@—&—@-
d\

I R
/ ;
|
L = !
iﬁﬂﬂliﬂliﬂ@ﬂuﬂ-{fﬁ,‘.—k‘—ﬁ\-‘v-u

L

XL

7
‘“T
4

|

'Sl ﬁl‘ é't” P =
\-1;.]3 " "'lJ."- i

it

ol

|

Jnu7u7u T

I
~£‘—'c=-'/

et

-
[

=S
|
5



US 2014/0130998 Al

NON-THERMOSET SHEET-LIKE
STRUCTURE FOR A SPIRAL SIEVE, AND
METHOD FOR MANUFACTURING A SPIRAL
SIEVE

[0001] The invention relates to a non-thermoset sheet-like
structure for a spiral sieve having a plurality of spirals which
are located next to one another and mutually engage with
adjacent spirals, and having a plurality of pintle wires which
are inserted into mutually overlapping spiral portions of the
adjacent spirals for connecting the spirals to one another, a
void cross section being provided in the region of each spiral
in the assembled state of the spirals, and a method for manu-
facturing a spiral sieve having a plurality of spirals which are
joined together in an overlapping manner, having a plurality
of pintle wires which are inserted into overlapping regions of
adjacent spirals and which in this way connect the spirals to
one another to form a sheet-like structure, and having a plu-
rality of filler bodies which are introduced into void cross
sections of the spirals of the sheet-like structure, the sheet-
like structure undergoing a thermosetting process before or
after the filler bodies have been introduced.

[0002] Non-thermoset sheet-like structures which are used
for the manufacturing of spiral sieves, in particular for use in
paper-making machinery, are generally known. Such sheet-
like structures are constructed from a plurality of spirals lying
next to one another, which spirals are in each case manufac-
tured in a continuous manner from a plastic monofilament.
Thehelical spirals are dimensioned so as to be identical to one
another and overlap one another with lateral spiral whorl
portions which are inserted into adjacent spiral whorl por-
tions of the laterally following spirals. The adjacent spirals
are preferably implemented alternatingly in a right-handed
and left-handed manner. In order to be able to connect the
adjacent spirals to one another, pintle wires which are pref-
erably likewise made from a plastic monofilament are pro-
vided. The pintle wires are inserted into overlapping spiral
portions of in each case two adjacent spirals in the longitudi-
nal direction of the spirals, on account of which the adjacent
spirals are connected to one another. After joining together
the sheet-like structure from a corresponding number of spi-
rals and pintle wires, the sheet-like structure is subjected to a
thermosetting process in which the sheet-like structure is
stretched to a tension which is pre-specified by a calender and
in which, on the basis of the temperature influence, said
sheet-like structure also inherently generates tension on
account of shrinking processes in the material, whereby the
thickness of the sheet-like structure is reduced. In order to
reduce air permeability of the sheet-like structure and of the
spiral sieve, filler bodies which largely occupy the void cross
section of each spiral are introduced from an end side into the
void cross sections of the spirals. After manufacturing of the
sheet-like structure by the composition of spirals and pintle
wires, thermosetting of the sheet-like structure takes place.
Depending on the embodiment, the filler bodies may be intro-
duced before or after thermosetting.

[0003] It is an object of the invention to provide a non-
thermoset sheet-like structure for a spiral sieve and a method
for manufacturing a spiral sieve, on account of which a lower
weight per unit area for the spiral sieve and an improved
contact area with respect to the conveyed material are
achieved.

[0004] This object is achieved for the non-thermoset sheet-
like structure in that a clear width, extending in the plane of
the sheet-like structure, of each void cross section is greater

May 15,2014

than a clear height, extending between spiral whorls lying on
the top and on the bottom of each spiral, of each void cross
section. On account of the solution according to the invention,
lower air permeability of spiral sieves provided with filler
bodies is achieved. This is because fewer pintle wires per unit
area and fewer connection regions are necessary as a result of
the spirals having a significantly greater width in relation to
their height than known spirals, and so there are inevitably
also fewer air passage openings. The reduced number of
pintle wires for creating the composition of spirals and thus
the sheet-like structure additionally ensures a lower weight
per unit area than in conventional sheet-like structures for
spiral sieves. The greater width of the spirals of the sheet-like
structure also ensures an improved contact area with respect
to the conveyed product, in particular paper webs. On account
of'this it is ensured that the spiral sieves for the paper-making
industry which serve as drying sieves for the paper webs
cause fewer marks in the paper, whereby the paper quality is
enhanced. In addition, on account of the enlarged contact
area, heat transfer from the spiral sieve to the drying medium
is increased. On account of this, an increase in the drying
speed and thus also an increase in the production speed are
enabled. In the case of unchanging speed, a saving in energy
would result in comparison with known spiral sieves in the
field of the paper-making industry. This is because the time
needed for the drying process could be reduced.

[0005] Inanembodiment of the invention the ratio of clear
width to clear height of each void cross section of the spirals
of the sheet-like structure lies in a range between 1.01 and
2.50. Particularly advantageous are width-to-height ratios
between 1.30 and 1.80.

[0006] In a further embodiment of the invention the spirals
are manufactured from round wires or flat wires. Both round
wires and flat wires are plastic wires. The use of flat wires
further increases the contact area for the good to be conveyed.
[0007] In a further embodiment of the invention the round
wires or flat wires are configured as monofilaments. On
account of'this, a rapid and simple manufacturing of the round
wires or flat wires is possible, in particular in an extrusion
process.

[0008] Ina further embodiment of the invention the spirals
have an external width in the range between 6.50 and 8.60 mm
and an overall height in the range between 2.50 and 3.50 mm.
Preferably the round wires have a diameter from within a
range 0f 0.40 mm to 0.70 mm. The flat wires and/or the pintle
wires are preferably provided with cross-sectional dimen-
sions between 0.40 and 0.80 mm. These dimensionings are
particularly advantageous for improving the solution accord-
ing to the invention.

[0009] For the method of the type mentioned at the outset
for manufacturing a spiral sieve, the object underlying the
invention is achieved in that the spirals are joined together to
form the sheet-like structure in such a manner that, prior to the
thermosetting process, for the void cross sections of the spi-
rals which are connected to one another to form the sheet-like
structure there is, when viewed in a plane of the sheet-like
structure, a clear width which is greater than a clear height of
the void cross section of each spiral. On account of this
method, the same advantages are achieved as have already
been described for the non-thermoset sheet-like structure
according to the invention and the spiral sieve manufactured
therefrom. It is particularly advantageous for the method and
also for the non-thermoset sheet-like structure that, already
prior to the thermosetting process, the void cross sections of
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the sheet-like structure in the region of the spirals have a
greater width than height. On account of this, filler bodies can
already be pushed into the non-thermoset sheet-like structure
and, on account of the configuration of the void cross sec-
tions, even in the non-thermoset state are held so securely
between the spiral whorls of the sheet-like structure that in a
subsequent thermosetting process no undesirable torsion or
twist of the filler bodies, which are also described as filler
wires, can arise. On account of this, a high quality is achieved
in the completed spiral sieve.

[0010] Further advantages and features of the invention
result from the claims and also from the following description
of a preferred exemplary embodiment of the invention, which
is described by means of the drawings, in which:

[0011] FIGS. 1a and 15 show a known sheet-like structure
for a known spiral sieve,

[0012] FIGS.2a and 25 show, on the same scale as FIGS. 1a
and 15, an embodiment of a sheet-like structure according to
the invention for a spiral sieve, the comparison of FIGS. 1a
and 15 and also 2a and 25 illustrating the different dimen-
sionings,

[0013] FIG. 3 shows in an enlarged representation in a
schematic manner a cross section through the sheet-like
structure according to FIG. 25 corresponding to 2a, but with
two filler bodies, and

[0014] FIG. 4 shows on another scale a plan view of the
sheet-like structure according to FIG. 3.

[0015] An as yet non-thermoset sheet-like structure 1
according to FIGS. 2a to 4 is provided for a spiral fabric
which is used in the paper-making industry. The non-thermo-
set sheet-like structure 1, which is described in more detail in
the following, is yet to undergo a thermosetting process, is to
be cut to size for the desired area dimensioning, and is to be
straightened and fixed on its peripheral edges, in particular by
a welding process. The sheet-like structure 1 consists of a
multiplicity of spirals 2 which are dimensioned so as to be
identical to one another. Each spiral 2 is continuously wound
from a plastic monofilament, which may be implemented as a
round wire or as a flat wire. As can be seen from the cross-
sectional representations according to FIGS. 24 and 3, each
spiral has an oval-like cross section. In order to create the
sheet-like structure, the individual spirals 2 are brought
together next to one another in an alternating manner with in
each case reversed winding directions and with the lateral
peripheral regions of their whorls in each case pushed in
between corresponding lateral peripheral regions of the
whorls of the adjacent spiral 2. As can be seen from FIGS. 26
and 4, on account of this two spiral portions, which in each
case mutually overlap in an alternating manner with respect to
their whorls, result for the adjacent spirals. It can be seen from
FIGS. 2a and 3 that, when viewed in the longitudinal direc-
tion of the spirals 2, in each case channel portions are formed
by this overlapping of the spiral portions of the adjacent
spirals 2, through which channel portions the pintle wires 3
are pushed through or pulled through in the longitudinal
direction in order to connect the adjacent spirals 2 to one
another in this manner. The pintle wires 3 are likewise made
from plastic and in the illustrated exemplary embodiment
configured as a monofilament. The pintle wires 3 are imple-
mented in a rectilineal manner. The composition of spirals 2
and pintle wires 3 configured in this way defines the sheet-like
structure 1, which is required for the manufacturing of the
spiral sieve.
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[0016] As can be seen from FIGS. 2a and 3, continuous
void cross sections 4 are created after manufacturing of the
composition of spirals 2 and pintle wires 3 in the region of
each spiral 4 in the longitudinal direction of the sheet-like
structure 1,1.e. inthe longitudinal direction of the pintle wires
3. The void cross sections 4 are delimited toward their sides,
i.e. when viewed in the plane of the sheet-like structure 1, by
corresponding outer peripheral regions of the spiral portions
of'the spirals 2 adjacent on the left and right. Towards the top
and towards the bottom, the void cross sections 4 are in each
case delimited by upper and lower whorl portions of the
respective spiral 2, which whorl portions simultaneously also
define an upper and a lower contact area of the sheet-like
structure 1 and thus of the later spiral sieve.

[0017] A sheet-like structure 1' according to FIGS. 14 and
15, which is known from the prior art, has a construction
which is the same in principle. There too, spirals 2' are joined
together via pintle wires 3' to form a composition. A signifi-
cant difference in the case of the sheet-like structure 1' known
from the prior art is that, in contrast to the sheet-like structure
1 according to the invention, the spirals 2' have a significantly
smaller width in relation to their height than in the sheet-like
structure 1 according to the invention as per FIGS. 24 to 4.
The spirals 2 according to FIGS. 2a to 4, having a larger width
than the spirals 2', are combined with the pintle wires 3, which
are dimensioned so as to be identical to the pintle wires 3' in
the prior art. On account of this, a void cross section 4, the
width B (FIG. 3) of which is greater than its height H, results
in the region of each spiral for the sheet-like structure 1
according to the invention. In corresponding void cross sec-
tions which result in the sheet-like structure 1' according to
the prior art, the corresponding dimensionings are reversed.
This means that in the prior art the width of the void cross
sections is smaller than the height of the void cross sections in
the region of the spirals 2' of the known sheet-like structure 1'.

[0018] It has to be emphasized that these explanations
apply to the as yet non-thermoset sheet-like structure, i.e.
prior to passing through a thermosetting process, both in the
case of the known sheet-like structure 1' and in the case of the
sheet-like structure 1 according to the invention as per FIGS.
2a to 4. This is because, in a thermosetting process, besides
being stretched, the sheet-like structures are thermally
stressed and, on account of this, shrink to a smaller thickness,
simultaneously attaining a greater extent in the width.

[0019] Ascanbeseen from FIG. 3, the width B of each void
cross section 4 corresponds to the clear distance between
opposite lateral peripheral regions of the spiral portions of the
adjacent spirals 2. The clear height H of the void cross section
4 is defined by the greatest distance between the upper and
lower whorl portions of the respective spiral 2. In the exem-
plary embodiment illustrated, this greatest distance is pro-
vided in the center of the respective void cross section 4. By
means of FIG. 3, an external width A and an overall height G
of'each spiral 2 is defined. Particularly preferred dimensions
of the spirals 2 of a sheet-like structure 1 according to the
invention as per FIGS. 2a to 4 have an overall height G in the
range between 2.50 mm and 3.50 mm and a preferred external
width A in the range of 6.50 mm to 8.60 mm. Particularly
advantageous are spirals 2 having a ratio of external width A
to overall height G of 6.75 mmx2.90 mm, of 7.00 mmx3.00
mm and of 8.40 mmx3.40 mm. The plastic monofilament for
the manufacturing of the spirals 2 is preferably composed of
polyethylene terephthalate (PET) and is preferably imple-
mented either as a flat wire with cross-sectional dimensions



US 2014/0130998 Al

01 0.43 mmx0.70 mm or as a round wire with a diameter of
0.60 mm or 0.70 mm. The pintle wires 3 are likewise manu-
factured from PET and implemented as plastic monofila-
ments. They are preferably configured as round wires having
a preferred diameter of 0.70 mm. The tolerances in the exter-
nal width A and the overall height G of the spirals 2 may
preferably vary within a tolerance range of £0.20 mm.
[0020] Inthe case ofanexternal width A ofaround 6.70 mm
and an overall height of the spiral 2 of around 2.90 mm, a clear
width B of around 3.50 mm and a clear height H of around
2.12 mm results in the composition for the sheet-like structure
1 for each void cross section 4. A width-to-height ratio B:H
for each void cross section of 1.65:1 thus results in the case of
such an embodiment.

[0021] Cross-sectionally bone-shaped filler bodies F,
which are largely adapted to the cross-sectional dimensions
of the respective void cross section 4, as can be seen from
FIGS. 3 and 4, can be introduced in the longitudinal direction
into the void cross sections 4 configured in this manner. The
filler bodies F may likewise be implemented from plastic as
rectilineal filler wires having a cross section according to
FIG. 3. When viewed in the plan view of the sheet-like struc-
ture 1, only small air passage openings L still remain after the
introduction of the filler bodies F, which air passage openings
L can be seen from FIG. 4 and lie between the lateral periph-
eral edges of the filler bodies F and the pintle wires 3 and also
the correspondingly overlapping spiral portions of the adja-
cent spirals 2.

[0022] The filler bodies F in the illustrated exemplary
embodiment are likewise inserted into the void cross sections
4 of the composition of spirals 2 and pintle wires 3 prior to
thermosetting of the sheet-like structure 1. Thereafter, a ther-
mosetting process which is known in principle for the manu-
facturing of spiral sieves takes place, in which thermosetting
process, besides thermal stress, the sheet-like structure 1 is
exposed to a certain tensioning in the longitudinal direction.
Moreover, the sheet-like structure 1 itself generates tension as
a result of the inherent shrinkage of the plastic spirals 2, such
that the sheet-like structure 1 is stretched, the thickness being
reduced on account of this, and is thermoset in this flatter
state.

1. A non-thermoset sheet-like structure for a spiral sieve
having a plurality of spirals which are located next to one
another and mutually engage with adjacent spirals, and hav-
ing a plurality of pintle wires which are inserted into mutually
overlapping spiral portions of the adjacent spirals for con-
necting the spirals to one another, a void cross section being
provided in the region of each spiral in the assembled state of
the spirals, wherein a clear width, extending in the plane of
the sheet-like structure, of each void cross section is greater
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than a clear height, extending between spiral whorls lying on
the top and on the bottom of each spiral, of each void cross
section.

2. The non-thermoset sheet-like structure as claimed in
claim 1, wherein the ratio of clear width to clear height of each
void cross section of the spirals of the sheet-like structure lies
in a range between 1.01 and 2.0.

3. The non-thermoset sheet-like structure as claimed in
claim 1, wherein the spirals are manufactured from round
wires or flat wires.

4. The non-thermoset sheet-like structure as claimed in
claim 3, wherein the round wires or flat wires are configured
as monofilaments.

5. The non-thermoset sheet-like structure as claimed in
claim 1, wherein the spirals have an external width in the
range between 6.50 and 8.60 mm and an overall height in the
range between 2.50 and 3.50 mm.

6. The non-thermoset sheet-like structure as claimed in
claim 3, wherein the round wires have a diameter from within
a range of 0.40 mm to 0.70 mm.

7. The non-thermoset sheet-like structure as claimed in
claim 1, wherein the flat wires and/or the pintle wires have
cross-sectional dimensions between 0.40 and 0.80 mm.

8. A method for manufacturing a spiral sieve having a
plurality of spirals which are joined together in an overlap-
ping manner, having a plurality of pintle wires which are
inserted into overlapping regions of adjacent spirals and
which in this way connect the spirals to one another to form a
sheet-like structure, having a plurality of filler bodies which
are introduced into void cross sections of the spirals, the
sheet-like structure undergoing a thermosetting process
before or after the filler bodies have been introduced, wherein
the spirals are joined together to form the sheet-like structure
in such a manner that, prior to the thermosetting process, for
the void cross sections of the spirals which are connected to
one another to form the sheet-like structure there is, when
viewed in a plane of the sheet-like structure, a clear width
which is greater than a clear height of the void cross section of
each spiral.

9. A spiral sieve which is manufactured according to a
method as claimed in claim 8.

10. The non-thermoset sheet-like structure as claimed in
claim 2, wherein the spirals are manufactured from round
wires or flat wires.

11. The non-thermoset sheet-like structure as claimed in
claim 10, wherein the round wires or flat wires are configured
as monofilaments.

12. The non-thermoset sheet-like structure as claimed in
claim 4, wherein the round wires have a diameter from within
a range of 0.40 mm to 0.70 mm.
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