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(57)  The present invention relates to a compacting
felt (3) for machines for rendering textiles shrinkproof (1),
the felt (3) having a base layer (6) at a machine side (M)
and a batt fiber layer (10, 11) provided on said base layer

Compacting felt for machines for rendering textiles shrinkproof

(6) at a product side (P), whereas the compacting felt (3)
is characterized in that the base layer is formed by a wire
link belt (6). This invention also relates to a machine for
rendering textiles shrinkproof (1) with a compacting felt
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Description

[0001] The present invention relates to a compacting
felt for machines for rendering textiles shrinkproof, the
felt having a base layer at a machine side and a batt fiber
layer provided on said base layer at a product side. This
invention also relates to a machine for rendering textiles
shrinkproof using such a compacting felt.

[0002] Compacting felts of the before mentioned kind
are typically used in the manufacturing of textiles to
render these materials, such as knitted fabrics, shrink-
proof. Materials treated by such methods remain shrink-
proof during the first washing process. From US
5,233,733 B, a sheet material shrinking apparatus for
that purpose is known. The apparatus has an endless
belt which is mounted on rotatable cylinders and dis-
posed against a shrinkage cylinder. The belt comprises
an inward and an outward elastomer layer having differ-
ent elasticity properties.

[0003] Besidesthese elastomerbelts, compactingfelts
are often used on such machines, as the felt surface is
more even and has better compacting capabilities. The
compacting felts are usually relatively thick. Typical val-
ues range from about 15 to 25 mm in thickness. The felt
layer usually consists of organic polymer materials, es-
pecially polyamide, polyester or aramid fibers. The phys-
ical resistance of compacting felts needs to be very high,
as the felts are mounted on machines having several
rolls or cylinders with different and in particular very small
diameters so that a compacting felt is stretched and com-
pressed alternatingly by the bending process imposed
from the wrapping around the several rolls or cylinders
due to the thickness of the felt. The stretching and com-
pressing of the felt may lead in particular on its product
side surface to a loss of consistency and smoothness
with increasing operating time. These wear effects of the
product side surface can lead to marking problems on
the processed cloth’s surface. Besides that, cracks may
occur in the compacting felt which limit the service life-
time.

[0004] A compacting felt of the before mentioned type
is recited in EP 1 941 092 B1, comprising a synthetic
polymeric resin base layer which is woven or knitted with
synthetic polymeric resin yarns to a machine-side of the
compacting felt. A second elastic base layer is woven
with elastic yarns adjacent to a product forming side of
the compacting felt, whereas a first and second batt layer
are provided on each of the machine and the product
forming side of the compacting felt, respectively. Both
batt layers are fixed to the polymeric base layer of the
machine-side and the elastic base layer of the product
forming side by a needling process.

[0005] A disadvantage of such a compacting felt may
be seen in that its build-up is quite complicated due to
the use of two different base layers, which are however
required for a sufficient stability. Another disadvantage
is caused by that the machine side is also provided with
a batt layer to protect the machine side base layer from
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direct contact with the rolls or cylinders of the machine.
However, this additional batt fiber layer increases the dis-
tance of the base layers from the machine roll or cylinder
around which the compacting felt is wound. Because the
base layers represent the joint layer to which the product-
side batt fibers are connected, a larger distance of the
joint layer from the machine roll or cylinder reduces the
stretching and compacting of the respective product-side
batt layer.

[0006] Another compacting felt is known from US
6,479,414 B1. The compacting felt recited therein has a
multilayer build-up having at least one ground textile, a
felt layer stitched thereon and an elastic knit fabric at-
tached to the surface region of the felt layer. It may how-
ever be found disadvantageous that the elastic knit fabric
may limit the elastic behaviour of the felt layer, i.e. the
compression and extension ratio caused by winding over
the textile machine rolls or cylinders. This limitation re-
duces the textile compacting efficiency of such a felt.
[0007] Itis anobjectofthe presentinvention to allocate
a compacting felt of the before-mentioned type which has
on the one hand a relatively long service lifetime and on
the other hand a product side with good compacting ca-
pabilities.

[0008] This object has been solved with a compacting
felt for machines for rendering textiles shrinkproof, the
felt having a base layer at a machine side and a batt fiber
layer provided on said base layer at a product side,
whereas the compacting felt is characterized in that the
base layer is formed by a wire link belt.

[0009] The research work which has led to the present
invention has revealed that by using a wire link belt as
the base layer, a compacting felt can be constructed
which may withstand bending and stretching imposed on
the felt in a textile compacting machine. Further, a wire
link belt has a high physical resistance so that on the
machine side of the compacting felt, no additional pro-
tection layer is required. As set out above, the wire link
belt represents the joint layer for the batt fiber layer pro-
vided thereon. Because the base layer of the inventive
compacting felt can be in direct contact with the rolls or
cylinders of the compacting machine, the batt layer has
a higher compacting efficiency.

[0010] The thickness of the wire link belt and the batt
fiber layer may vary in wide ranges. Typically, a suitable
wire link belt has a thickness ranging from 0.8 to 5 mm,
in particular between 1.0 and 4.0 mm, especially from
1.5 to 2.5 mm. The density of the wire link belt can range
from 1100 to 1500 g/m?2, in particular from 1200 to 1400
g/cm?2.

[0011] Regarding the batt fiber layer, its overall thick-
ness may range for example from 6 to 40 mm, especially
from 8 to 30 mm.

[0012] The wire link belt to be used for the inventive
compacting felt preferably comprises a multiplicity of
partly overlapping loops that define connecting channels
through which at least one pintle wire is inserted respec-
tively for interlocking the loops with each other. Such a
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wire link belt has a high dimensional stability combined
with a high bending flexibility, so that it can be wound
around rolls or cylinders with relatively small diameters
without being damaged.

[0013] According to a preferred embodiment of the in-
ventive compacting felt, the loops are formed by helically
wound wires. The loops may be composed of monofila-
ment wires being alternatingly left and right wound
around parallel spaced pintle wires. The width of the hel-
ices in the machine direction, i.e. the longitudinal exten-
sion of the felt can be for example from 3 to 7 mm meas-
ured at the outside of the helices, just to give an example.
A smaller helix diameter improves the flexibility of the
wire link belt regarding the possible bending angles over
rolls or cylinders with smaller diameters. This leads to a
more intense spreading of the fibers of the batt fiber lay-
ers.

[0014] Alternatively, the wire link belt can be formed
by partly overlapping single ring elements, whereas pintle
wires extend through the overlapping areas between ad-
jacentring elements. Such a wire link belt is for example
described in EP 0.763 623 A1, which disclosure is incor-
porated herewith by reference.

[0015] The wire link belt can comprise or consist of
polymeric or metallic materials or mixtures of them, for
example. Preferably, the loops of the wire link belt are
composed of monofilament wires of a synthetic polymer,
which is in particular chosen from the group comprising
polyesters, polyphenylenesulfide (PPS), polyamide or
copolymers or blends thereof. In case the wire link belt
contains polymeric materials, the wire link belt or the com-
pacting felt, i.e. the wire link belt with the batt fiber layer,
is pretreated by a thermosetting step prior to its use. This
ensures the dimensional stability of the compacting felt.
[0016] According to a further preferred embodiment,
the machine side of the felt is formed mostly by the wire
link belt. In other words, according to this embodiment,
the machine side of the wire link belt is not covered by
an additional fiber layer. This has the advantage that the
wire link belt as the joint layer of the compacting felt gets
into direct contact with the rolls or cylinders of the textile
compacting machine. As a result of this, the batt fiber
layer undergoes stretching and compressing movements
at a higher degree so that the compacting step of the
textiles to be processed is more effective.

[0017] This embodiment does explicitly not exclude
that some fibers may protrude the machine side of the
wire link belt. This can occur, for example, if fibers from
the product side batt fiber layer are penetrated through
the wire link belt by a needling process to fix the batt fiber
layer to the wire link belt.

[0018] According to a further embodiment of this in-
vention, the machine side of wire link belt is provided with
a surface treatment, especially to improve the grip to rolls
or cylinders of a compacting machine, on which the felt
is used. The surface treatment is in particular a silicone
impregnation, for example by a coating with silicone E50
white and a solvent. This coating mixture can be applied

10

15

20

25

30

35

40

45

50

55

as 40 to 50 wt. -% silicone E50 white and 60 to 50 wt .
-% of a suitable solvent. The application can be carried
out in any suitable way, like dip coating, spray coating,
brushing or the like.

[0019] The batt fiber layer may comprise or consist of
synthetic polymer fibers, especially staple fibers, where-
as polyester, polyamide and/or aramid staple fibers are
preferred.

[0020] According to a further preferred embodiment of
this invention, the batt fiber layer comprises at least two
superimposed batt fiber layers, being in particular made
from different materials. This is advantageous because
the two or more superimposed batt fiber layers may fulfill
different functions in the compacting felt. For example,
the inner batt fiber layer adjacent to the wire link belt may
comprise or consist of polyester and/or polyamide staple
fibers. Such a layer has excellent elastic properties with
respect to the stretching and compacting movements of
the compacting felt. Furthermore, these materials are
cost-effective. The superimposed batt fiber layers typi-
cally cover each other completely.

[0021] If a mixture of polyester and polyamide staple
fibers is used, the ratio between polyester and polyamide
fibers may preferably range from 30 : 70 to 70 : 30 wt.
-%, in particular from 40 : 60 to 60 : 40 wt. -%, preferably
about 50 : 50 wt. -%.

[0022] It is further preferred that the outer batt fiber
layer comprises or consists of aramid staple fibers. The
provision of such a batt fiber layer may increase the pro-
duction lifetime of the inventive compacting felt and fur-
ther allows to provide a very smooth product side in order
to avoid marking problems on the textiles to be processed
with the inventive compacting felt. Besides that, the ar-
amid fibers increase the resistance of the outer batt fiber
layer to heat and hydrolysis.

[0023] The battfiberlayer or, if more than one batt fiber
layer is present, at least the product side batt fiber layer
may be provided with a surface treatment. Such asurface
treatment may include but is not limited to an anti-adhe-
sion coating, like a silcone- or PTFE-impregnation, a
grinding of the surface, or combinations thereof. Such a
surface treatment may further increase the service life-
time of the compacting felt as well as its surface smooth-
ness. On the other hand, grinding the surface increases
the capability of the belt to catch the fibers of the fabrics
to be compacted and thus improve the shrinking charac-
teristics. This may be explained by that the grinding cuts
off the top of the fibers of the outer batt fiber layer so that
these fibers are less linked to the top part. When the belt
is turned over the rolls, these fibers may open up at a
higher degree.

[0024] Itisfurther preferred according to this invention
that the inner batt fiber layer extends at least partly into
the wire link belt. This is advantageous because the co-
herence between the wire link belt and the inner batt fiber
layer is increased. Further, the dead volume inside the
windings of the wire link belt is at least partly filled with
the inner batt fiber layer so that less air is transported by
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arotating wire link belt. This helps to increase the running
stability of the inventive compacting felt and also reduces
the airflow which is caused by air being transported in
the dead volume of the wire link belt.

[0025] Insuchanembodiment,theinner battfiberlayer
may protrude at the product side of the wire link belt by
at least 4.0 mm, in particular by at least 6.0 mm. The
inner batt fiber layer may have a total thickness of at least
6.0 mm, in particular at least 8.0 mm. Inner batt fiber
layers of such thicknesses are advantageous because
they contribute to the overall thickness of the compacting
felt calculated from the surface of the wire link belt which
increases the overall compacting capabilities of the com-
pacting felt of this invention.

[0026] Regarding the outer batt fiber layer, the thick-
ness may vary in wide ranges as well, whereas a thick-
ness of at least 6.0 mm, in particular at least 8.0 mm is
preferred.

[0027] For both inner and outer batt fiber layers the
thickness is in principal not limited but is typically 20.0
mm or less.

[0028] In afurther preferred embodiment of this inven-
tion, the inner batt fiber layer has a density of 3800 - 4200
g/ m2, in particular of 3900 - 4100 g/ m2. The inner batt
fiber layer is typically produced from several batt layers
by needling, which may have a pre-needled weight of
100 to 130 g/m2.

[0029] The fibers of the inner batt fiber layer may have
a fiber fineness of 6 to 17 dtex for example. The fiber
length may vary from 60 to 120 mm and the thickness
from 6 to 10 mm, for example.

[0030] The outer batt fiber layer preferably has a den-
sity of 2800 - 3200 g/ m2, in particular of 2900 - 3100 g/
m2. The outer batt fiber layer is typically produced from
several batt layers by needling, which may have a pre-
needled weight of 100 to 130 g/m2.

[0031] The fibers of the outer batt fiber layer may have
afiber fineness of 4 to 7 dtex for example. The fiber length
may vary from 50 to 100 mm, especially from 70 to 80
mm and the thickness from 6 to 8 mm, for example.
[0032] These densities and other characteristics of the
inner and outer batt fiber layers are especially preferred,
because the compacting felts with such batt fiber layers
combine long service lifetime with good compacting ca-
pabilities and smooth product side surfaces which lead
to high quality shrinkproof textiles. Furthermore, the high
density of the batt fiber layers prevents that the charac-
teristics of the compacting felt significantly changes over
its lifecycle. This ensures a continuously relatively un-
changed product quality. The final weight of the inventive
felt may especially range from 8.000 to 8.500 g/m2.
[0033] Although the batt fiber layer may be fixed to the
wire link belt by any possible means, it is preferred that
the batt fiber layer is needled to the wire link belt. In case
that two batt fiber layers are superimposed, the inner and
outer batt fiber layer may be needled to the wire link belt.
It is however preferred that the inner batt fiber layer is
needled to the wire link belt, whereas the outer batt fiber
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layer is needled to the inner batt fiber layer. If more than
two batt fiber layers are present, it is preferred that each
layer is needled to its adjacent layers with the exception
of the inner batt fiber layer, which is needled to the wire
link belt. This fixation method is preferred because it
leads to a stronger coherence between the wire link belt
and the batt fiber layer, in particular with the inner batt
fiberlayeras well as between the several battfiber layers.
[0034] The present invention further relates to a ma-
chine for rendering textiles shrinkproof which is charac-
terized inthata compacting feltaccording to this invention
is used.

[0035] In the following, this invention is described in
more detail by means of the examples shown in the fig-
ures. They show in

Figure1 a schematic presentation of a textile com-
pacting machine,

Figure 2  asectional view of the inventive compacting
felt and

Figure 3  a schematic picture of the layer build-up of
an inventive compacting felt in top-view.

[0036] Infigure 1, a schematic picture of a machine 1

for rendering textiles 2 shrinkproof is shown. The ma-
chine 1 comprises calenders A, B, each consisting of a
compacting felt 3 which is wound around a cylinder ar-
rangement comprising three small cylinders 4 and a larg-
er diameter cylinder 5.

[0037] During operation, the textile 2 is fed into the ma-
chine 1in a direction as indicated by an arrow. The com-
pacting felt 3 of the first calender A is rotated as indicated
by an arrow. The small diameter of the cylinder 4 urges
the compacting felt 3 to extend at its surface. The max-
imum extension is reached at the point E. The textile 2
is taken over by the compacting felt 3 and led over the
surface of the heated cylinder 5 while passing a point of
compression C, in which the compacting felt 3 is bent
into the opposite direction, thus compressing its surface
and compacting the textile 2. In the following, the same
procedure takes place in the second calender B, in which
the textile 2 is compressed from its other surface so that
a shrinkproof textile 2 is yielded.

[0038] Figure 2 shows a cross-sectional view of the
inventive compacting felt 3. The compacting felt 3 has a
base layer at a machine side in the form of a wire link
belt 6, which comprises a multiplicity of partly overlapping
helically wound monofilament polyester wires 7, 8. Ad-
jacent overlapping wires 7, 8 define connecting channels
through which a polyester pintle wire 9 is inserted for
interlocking the helically wound wires 7, 8. The width of
the helices in the machine direction, i.e. the longitudinal
extension of the felt is 5.2 mm measured at the outside
and 2.9 mm measured on the inner side of the helices.

[0039] The wire link belt 6 is provided on its product
side P with two superimposed batt fiber layers 10, 11,
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from which the inner batt fiber layer 10 adjacent to the
wire link belt 6 consists of polyester staple fibres and
wherein the outer batt fiber layer 11 consists of aramid
staple fibers. The inner batt fiber layer 10 extends into
the wire link belt 6 and protrudes at the product side P
by 8.0 mm. The thickness of the outer batt fiber layer 11
is 8.0 mm and the thickness of the wire link belt 6 is 2.0
mm, so that the overall thickness of the compacting felt
is about 18 mm.

[0040] Each of the inner and outer batt fiber layers 10,
11 are produced from several batt layers by needling. In
both cases, the pre-needled weight of the fiber batts rang-
es from 100 to 130 g/m2. The inner and outer batt fiber
layers 10, 11 are produced individually.

[0041] Theinner batt fiber layer 10 is then needled into
the wire link belt 6 so that connecting fibers 12 are trans-
ferred at least partly into the wire link belt 6. The outer
batt fiber layer 11 is needled to the inner batt fiber layer
10 whereas connecting fibers 12 are transferred partly
from the outer batt fiber layer 11 into the inner batt fiber
layer 10.

[0042] Figure 3 shows aschematictop view of the com-
pacting felt 3 from the product side P displaying the layer
arrangement with the outer batt fiber layer 11 covering
the inner batt fiber layer 10 which is positioned on top of
the wire link belt 6.

Claims

1. A compacting felt (3) for machines for rendering tex-
tiles shrinkproof (1), the felt (3) having a base layer
(6) at a machine side (M) and a batt fiber layer (10,
11) provided on said base layer (6) at a product side
(P), characterized in that the base layer is formed
by a wire link belt (6).

2. The compacting felt according to claim 1, charac-
terized in that the wire link belt (6) comprises a mul-
tiplicity of partly overlapping loops that define con-
necting channels through which at least one pintle
wire (9) is inserted respectively for interlocking the
loops with each other.

3. The compacting felt according to claim 1 or 2, char-
acterized in that the loops are formed by helically
wound wires (7, 8) and/ or that the loops are com-
posed of monofilament wires (7, 8) being alternat-
ingly left and right wound around parallel spaced pin-
tle wires (9).

4. The compacting felt according to one of the preced-
ing claims, characterized in that the loops are com-
posed of monofilament wires (7, 8) of a synthetic
polymer, whichis in particular chosen from the group
comprising polyesters, polyphenylenesulfide (PPS),
polyamide or copolymers or blends thereof.
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5.

10.

1.

12.

13.

14.

The compacting felt according to one of the preced-
ing claims, characterized in that the machine side
(M) of the felt (3) is formed mostly by the wire link
belt (6).

The compacting felt according to one of the preced-
ing claims, characterized in that the machine side
(M) of wire link belt is provided with a surface treat-
ment, in particular with a silicone impregnation.

The compacting felt according to one of the preced-
ing claims, characterized in that the batt fiber layer
(10, 11) comprises at least two superimposed batt
fiber layers (10, 11), being in particular made from
different materials.

The compacting felt according to claim 7, charac-
terized in that the inner batt fiber layer (10) adjacent
to the wire link belt (6) comprises or consists of pol-
yester and/ or polyamide staple fibers whereas the
inner batt fiber layer has in particular a density of
3800 - 4200 g/ m2, especially of 3900 - 4100 g/ m2.

The compacting felt according to claim 7 or 8, char-
acterized in that the inner batt fiber layer (10) ex-
tends at least partly into the wire link belt (6).

The compacting felt according to claim 9, charac-
terized in that the inner batt fiber layer (10) pro-
trudes at the product side (P) of the wire link belt (6)
by at least 4.0 mm, in particular by at least 6.0 mm.

The compacting felt according to one of the claims
7 to 10, characterized in that the inner batt fiber
layer (10) has a thickness of at least 6.0 mm, in par-
ticular at least 8.0 mm, and/ or the outer batt fiber
layer (11) has a thickness of at least 6.0 mm, in par-
ticular at least 8.0 mm.

The compacting felt according to one of the claims
7 to 11, characterized in that the outer batt fiber
layer (11) comprises or consists of aramid staple fib-
ers, whereas the outer batt fiber layer has in partic-
ular a density of 2800 - 3200 g/ m2, especially of
2900 - 3100 g/ m2,

The compacting felt according to one of the preced-
ing claims, characterized in that the product side
(P) batt fiber layer (10, 11) is provided with a surface
treatment, which is chosen from an anti-adhesion
coating, like a silcone- or PTFE-impregnation, a
grinding of the surface or combinations thereof.

The compacting felt according to one of the preced-
ing claims, characterized in that the batt fiber layer
(10, 11) is needled to the wire link belt (6), whereas
in particular the inner and/ or outer batt fiber layer
(10, 11) is needled to the wire link belt (6).
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15. A machine for rendering textiles shrinkproof (1),
characterized in that a compacting felt (3) accord-
ing to one of the claims 1 to 14 is used.
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