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(57) ABSTRACT 

A ?ber laminate has at least one pre-consolidated spun-bond 
Web made of ?laments and comprising at least one ?ber 
layer made of hydrophilic ?bers. The ?ber laminate is 
hydrodynamically consolidated and embossing deforma 
tions are incorporated in the surface of the hydrodynami 
cally consolidated ?ber laminate. 
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FIBER LAMINATE AND METHOD OF 
PRODUCING SAME 

FIELD OF THE INVENTION 

[0001] My present invention relates to a ?ber laminate 
comprising at least one spun-bond Web made of ?laments 
and having at least one ?ber layer made of hydrophilic 
?bers. The invention further relates to a method for produc 
ing such a ?ber laminate. The ?ber laminate according to the 
invention is especially useful as an absorbent cleaning cloth 
or Wiping cloth. 

BACKGROUND OF THE INVENTION 

[0002] Various ?ber laminates Which can be used as 
cleaning cloth are knoWn in practice. Corresponding meth 
ods for produce them also knoWn. 

[0003] Generally tWo calendered spun-bond Webs are ini 
tially produced. Then, a ?ber layer made of hydrophilic 
?bers, preferably a cellulose ?ber layer, is inserted betWeen 
the tWo spun-bond Webs. The laminate comprising these 
three layers is then subjected to a Water-jet consolidation or 
“needling”. The joining points (calender points) betWeen the 
?laments of the spun-bond Web formed during the calen 
dering step by fusing crossing ?laments together in the 
spun-bond Web can generally no longer be loosened or 
opened during the Water-jet consolidation. In this respect, a 
relatively closed surface of the ?ber laminate is obtained. 
This closed surface has the advantage that it is barely 
sensitive to abrasions. 

[0004] This knoWn ?ber laminate also has a suf?cient 
absorptive capacity for liquids. HoWever, solids such as 
house dust for eXample, can only poorly be incorporated into 
the smooth closed surface of the ?ber laminate. When the 
?ber laminate is used as a cleaning cloth, this solid dirt is 
pushed in front of the cloth as it Were and is only barely 
picked up by the surface of the ?ber laminate. 

[0005] Attempts have been made to loosen, open up or 
structure the surface of the ?ber laminate in the course of the 
Water-jet consolidation. For this purpose, for example, the 
Water-jet consolidation has been carried out on a contoured 
support. With this treatment, hoWever, no satisfactory open 
ing of the spun-bond Web surface, to better pick up dust 
could be achieved. In addition, as a result of the penetration 
of Water jets, hydrophilic ?bers Were removed from the ?ber 
laminate in an undesirable fashion. In this respect, the 
knoWn ?ber laminates are capable of improvement. 

OBJECTS OF THE INVENTION 

[0006] The object of the invention is to provide an 
improved a ?ber laminate of the type speci?ed initially 
Which has an enhanced absorbency for solids or for solid 
dirt. 

[0007] Another object is to provide an improved method 
of making a ?ber laminate. 

SUMMARY OF THE INVENTION 

[0008] These objects are attained With a ?ber laminate, 
especially as absorbent cleaning cloth, comprising at least 
one pre-consolidated spun-bond Web made of ?laments and 
comprising at least one ?ber layer made of hydrophilic 
?bers, Wherein the ?ber laminate is hydrodynamically con 
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solidated and Wherein embossing deformations are incorpo 
rated into the surface of the hydrodynamically consolidated 
?ber laminate. The embossing deformations are preferably 
plastic deformations of the ?ber laminate surface and thus as 
it Were permanent deformations. 

[0009] The term “?ber laminate” Within the scope of the 
invention means a multilayer product or a laminate com 
prising at least one ?ber layer made of hydrophilic ?bers and 
at least one layer of ?laments. The term ?laments means 
continuous strands, i.e. theoretically in?nitely long threads 
from Which the spun-bond Web is formed. “Filaments” 
Within the scope of the invention mean especially strands 
made of a thermoplastic plastic. 

[0010] The ?laments of the spun-bond Web preferably 
consist of a polyole?n or of a polyester. According to one 
embodiment, the ?laments of the spun-bond Web consist of 
at least one plastic from the group Which of consists of 
polyethylene, polypropylene and polyethylene terephtha 
late. Mixtures of ?laments made of different plastics can also 
be used. According to one embodiment of the invention, a 
spun-bond Web consists of multicomponent ?laments or 
bicomponent ?laments. It is Within the scope of the inven 
tion that the pre-consolidated spun-bond Web comprises a 
pre-consolidated and pre-deformed spun-bond Web. 

[0011] The hydrophilic ?bers comprise Water-absorbent 
?bers. Fibers made of natural and/or converted cellulose, 
such as pulp ?bers for eXample, can be used as hydrophilic 
?bers. The ?ber layer made of hydrophilic ?bers forms an 
absorbent layer of the ?ber laminate according to the inven 
tion. According to one embodiment of the invention, the 
hydrophilic ?bers are applied to the pre-consolidated spun 
bond Web using at least one card and/or using at least one 
air-layering device. 

[0012] The embossing deformations according to the 
invention are incorporated into at least one spun-bond Web 
or the relevant spun-bond Web surface of the ?ber laminate. 

[0013] According to a preferred embodiment of the inven 
tion, hoWever, the embossing deformations continue into the 
?ber layer made of the hydrophilic ?bers. 

[0014] According to a particular embodiment of the inven 
tion, the embossing deformations eXtend from the one 
(upper) spun-bond Web layer through the ?ber layer made of 
hydrophilic ?bers into the second (loWer) spun-bond Web 
layer. The ?ber laminate then therefore more suitably has 
recesses on the one laminate surface and elevations on the 

other opposite laminate surface, Which form the embossing 
deformations. 

[0015] According to one embodiment of the invention, a 
plurality of punctiform embossing deformations is provided 
in the surface of the ?ber laminate. In this case, these can 
comprise regularly or irregularly arranged punctiform 
embossing deformations. 

[0016] According to another embodiment of the invention, 
linear embossing deformations are provided in the surface of 
the ?ber laminate. These linear deformations can also be 
arranged regularly or hoWever also irregularly. 

[0017] According to one embodiment of the invention, the 
?ber laminate has both punctiform embossing deformations 
and linear embossing deformations in the surface. As has 
already been described above, an embossing deformation 
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comprises an elevation and/or a recess in the laminate or 
spun-bond Web surface. Such an elevation or recess has side 
?anks as Well as a plateau With corresponding plateau 
surface. It is Within the scope of the invention that a plurality 
of embossing deformations or of recesses and/or elevations 
is produced Which each have a relatively small plateau 
surface. 

[0018] The embossing depth (or embossing height) of the 
embossing deformations is more suitably 0.1 to 5 mm, 
preferably 0.3 to 4 mm, preferably 0.4 to 3.5 mm and very 
preferably 0.5 to 3 mm. Thus, the embossing depth or 
embossing height here means the distance of the plateau of 
an embossing deformation from the spun-bond Web surface. 
According to one embodiment of the invention, the emboss 
ing depth or embossing height is constant or substantially 
constant over the entire surface of the spun-bond Web. 
According to another embodiment of the invention, emboss 
ing deformations of different embossing depth or embossing 
height are distributed over the surface of the spun-bond Web. 

[0019] It is Within the scope of the invention that the ?ber 
layer made of hydrophilic ?bers is arranged betWeen tWo 
spun-bond Webs or spun-bond Web layers. Thus, a second 
spun-bond Web or a second pre-consolidated spun-bond Web 
is more suitably applied to the ?ber layer made of hydro 
philic ?bers applied to the ?rst pre-consolidated spun-bond 
Web. 

[0020] According to one embodiment of the invention, the 
embossing deformations are only constructed in the surface 
of one spun-bond Web. 

[0021] According to a preferred embodiment of the inven 
tion, embossing deformations are provided in the surfaces of 
both spun-bond Webs. 

[0022] The subject matter of the invention is also a method 
for producing a ?ber laminate, especially an absorbent 
cleaning cloth, Wherein at least one spun-bond Web com 
prising ?laments is pre-consolidated, Wherein at least one 
?ber layer made of hydrophilic ?bers is applied to the 
pre-consolidated spun-bond Web, Wherein the laminate com 
prising spun-bond Web and 

[0023] ?berlayer is hydrodynamically consolidated and 
Wherein embossing deformations are incorporated into the 
surface of the hydrodynamically consolidated ?ber laminate. 

[0024] It is Within the scope of the invention that a second 
pre-consolidated spun-bond Web is applied to the ?ber layer 
made of the hydrophilic ?bers and that the resulting ?ber 
laminate is then hydrodynamically consolidated. The ?ber 
layer made of the hydrophilic ?ber is thus more suitably 
located betWeen tWo spun-bond Webs or spun-bond Web 
layers. 

[0025] According to a preferred embodiment of the inven 
tion, the pre-consolidation of the at least one spun-bond Web 
is carried out using a calender, especially using a hot 
embossing calender. 

[0026] It is Within the scope of the invention that the ?ber 
laminate made of the spun-bond Web or of the spun-bond 
Webs and the ?ber layer is hydrodynamically consolidated 
by Water-jet treatment. During such Water-jet consolidation 
or Water-jet needling, ?ne, very fast Water jets or high 
pressure Water jets consolidate the ?ber laminate or the 
spun-bond Web. 
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[0027] It is Within the scope of the invention that the ?ber 
laminate is dried after the hydrodynamic consolidation. This 
drying of the ?ber laminate takes place in at least one drier, 
Which for eXample is constructed as a tumble drier. 

[0028] According to one embodiment of the invention, the 
embossing deformations are incorporated into the ?ber 
laminate surface after the hydrodynamic consolidation and 
before the drying of the ?ber laminate. In other Words, the 
embossing deformations are produced in the still-Wet ?ber 
laminate. 

[0029] According to another embodiment of the invention, 
the embossing deformations can be incorporated during the 
drying or in the drier. Thus, for eXample, the production of 
embossing deformations can take place betWeen tWo drying 
drums in a partly dried state of the ?ber laminate. 

[0030] According to a further embodiment of the method 
according to the invention, the embossing deformations are 
incorporated into the ?ber laminate surface after the drying 
of the ?ber laminate or after the drier. 

[0031] Fundamentally, hoWever, it is also Within the scope 
of the invention to incorporate the embossing deformations 
into the ?ber laminate in a separate step, as it Were of?ine. 
Then the incorporation of the embossing deformations does 
not take place as part of a continuous production process of 
the ?ber laminate or the cleaning cloth. This of?ine produc 
tion makes it possible to produce smaller quantities of ?ber 
laminate Without it being necessary to intervene in the 
continuous production of a ?ber laminate to be used other 
Wise. The ?ber laminate is preferably moistened before the 
offline incorporation of the embossing deformations. 

[0032] Depending on the time of incorporation of the 
embossing deformations (i.e., before, during or after the 
drying or offline), the temperature and also the moisture or 
residual moisture of the ?ber laminate differs. As a result, the 
friction values betWeen the ?bers or ?laments vary. It is 
Within the scope of the invention that the method according 
to the invention or the production of the embossing defor 
mations is carried out With the proviso that the ?ber laminate 
surface or the spun-bond Web surface is plastically 
deformed. The embossing deformations should also be 
retained after a use of the ?ber laminate as moistened 
cleaning cloth. 

[0033] It is Within the scope of the invention that binders 
such as lateX, for eXample are incorporated into the ?ber 
laminate or into a spun-bond Web and/or that binding ?bers 
made of a loW-melting thermoplastic, such as polyethylene 
for eXample are added. It is then further Within the scope of 
the invention that after the embossing deformations have 
been produced, activation or thermal activation of the binder 
and/or the binding ?bers is effected in order to stabiliZe the 
structure achieved during the embossing deformation. If 
heating to high temperatures, for eXample, heating to 100° 
C. or more, is required for this activation, the incorporation 
of the embossing deformations is preferably carried out 
before or during the drying. In this Way, heating the ?ber 
laminate tWo or more times is avoided. 

[0034] According to a preferred embodiment of the inven 
tion already mentioned above, the embossing deformation of 
the ?ber laminate takes place during drying, more appro 
priately in the drier and in the semi-dried state of the ?ber 
laminate. In this embodiment, the heat of the drying process 
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is used to pre-heat the ?ber laminate and as a result, an 
effective deformation of the Web layers is possible. If the 
still-Wet hydrophilic ?bers are co-deformed during the 
embossing deformation, the risk of cracking reduces. During 
the subsequent ?nish-drying of the hydrophilic ?bers the 
embossed structure of the cleaning cloth is then froZen in. 

[0035] It is Within the scope of the invention that the 
embossing deformations are produced using an embossing 
device With at least one structured embossing surface. The 
embossing deformations are preferably produced using a 
structured harder embossing surface acting on one side of 
the ?ber laminate and a softer embossing surface arranged 
on the other side of the ?ber laminate. The structured harder 
embossing surface as it Were engages into the ?ber laminate 
and is pressed into the softer embossing surface. Then, one 
side of the ?ber laminate has recesses Whilst the other side 
of the ?ber laminate has elevations. 

[0036] According to one embodiment of the invention, the 
incorporation of the embossing deformations into the ?ber 
laminate takes place betWeen tWo rollers Wherein at least 
one of the tWo rollers has a structured surface. A“structured 
surface” or “structured embossing surface” means Within the 
scope of the invention especially a surface from Which 
embossing elements project Which are preferably con 
structed as knobs and/or cross-pieces. The embossing defor 
mations are thus more appropriately produced using at least 
one roller With a structured embossing surface acting on the 
?ber laminate. The roller With the structured embossing 
surface is preferably a steel roller. According to a preferred 
embodiment, the ?ber laminate is guided betWeen tWo 
rollers Wherein the ?rst roller is a steel roller With a 
structured embossing surface and the second roller is a roller 
With a softer surface, preferably With a rubber surface. The 
structured embossing surface of the steel roller is then as it 
Were pressed into the rubber surface of the second roller. 

[0037] According to another embodiment of the invention, 
the ?ber laminate is guided betWeen tWo rollers made of 
metal, preferably betWeen tWo steel rollers. In this case, the 
rollers are preferably constructed such that the embossing 
elements or embossing elevations engage or dip into corre 
sponding embossing recesses of the other roller. More 
appropriately, each of the tWo rollers has embossing eleva 
tions and embossing recesses. Assigned to the embossing 
elevations of one roller are complementary embossing 
recesses of the other roller. A ?ber laminate produced With 
this embossing device then has elevations and recesses on 
each side. 

BRIEF DESCRIPTION OF THE DRAWING 

[0038] The above and other objects, features, and advan 
tages Will become more readily apparent from the folloWing 
description, reference being made to the accompanying 
draWing in Which: 

[0039] 
[0040] 

FIG. 1 is a diagram illustrating the method; and 

FIG. 2 is an enlarged section through the laminate. 

SPECIFIC DESCRIPTION 

[0041] On a conveyor belt, for eXample, a distributing 
drain belt 1, a ?ber laminate 2 is conveyed in the direction 
of the arroWs. The ?ber laminate 2 consists of a ?rst 
spun-bond Web 3 lying directly on the distributing drain belt 
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1, a ?ber layer 4 made of hydrophilic ?bers arranged 
thereon, and a second spun-bond Web 5 arranged on the ?ber 
layer 4. According to one embodiment of the invention, the 
?ber laminate 2 can be produced online, Wherein the ?la 
ments of the ?rst spun-bond Web 3 are ?rst laid on the 
distributing drain belt 1 and then the ?ber layer 4 is applied 
and thereafter the second spun-bond Web 5 is placed on the 
?ber layer 4. According to a preferred embodiment of the 
invention, hoWever, the Work is eXecuted offline. The ?ber 
laminate 5 is formed of spun-bond Webs 3, 5 already 
produced previously and pre-consolidated, and for this the 
spun-bond Webs 3, 5 are combined With the ?ber layer 4. 

[0042] The resulting ?ber laminate 2 is then hydrodynami 
cally consolidated in a consolidation station 7. Thereafter the 
consolidated ?ber laminate 2 is subjected to drying and for 
this purpose is initially fed into a ?rst drying stage 8 Which 
can for eXample comprise a tumble drier. The ?ber laminate 
2 is then subjected to embossing deformation in an emboss 
ing device 9 in the not-yet completely dried or in the 
semi-Wet state. The embossing device 9 may consist of a 
structured steel roller Which engages in an opposing rubber 
roller. In this case, the ?ber laminate 2 is guided betWeen the 
tWo rollers. After the embossing deformation the ?ber lami 
nate 2 is fed into a second drying stage 10 Which for eXample 
also consists of a tumble drier. Here the ?ber laminate 2 is 
more appropriately ?nish-dried. 

[0043] In FIG. 2, I have shoWn the Wiping cloth in cross 
section With its spun bond layers 3 and 5 sandWiching the 
cellulose ?ber layer 4 betWeen them. As is represented at 15 
and 16 in FIG. 2, ?bers from the cellulose ?ber layer are 
“needled” into the layers 3 and 5 by the Waterjet consoli 
dation of the laminate 2. In addition, the upper layer 5 is 
shoWn to have been embossed With troughs 11 betWeen 
crests 12 in the formation of the embossing deformations 
and, since those deformations in the embodiment shoWn 
eXtend through the laminate, complimentary crests 13 and 
troughs 14 are formed on the surface of the loWer layer 3 at 
locations of the troughs 11 and crests 12 of the upper layer. 
Of course, the invention also includes ?ber laminates 
formed from 2 of the layers 4, 5 Without a sandWich structure 
or laminates in Which additional ?ber layers alternate With 
the spun bond layers. In the spun bond layers, the precon 
solidated spun bonded has its ?laments bonded together at 
closing points. 
[0044] The invention is based on the ?nding that the ?ber 
laminate according to the invention has a surprisingly 
increased capacity for absorbing solids. Solid dirt particles, 
for eXample, dust particles can easily be taken up With a ?ber 
laminate used as cleaning cloth. It should furthermore be 
emphasiZed that the ?ber laminate according to the inven 
tion can be produced simply and inexpensively using the 
method according to the invention. In addition, by incorpo 
rating the embossing deformations into the ?ber laminate, an 
attractive eXternal appearance or design of a cleaning cloth 
can be achieved. For this purpose the embossing deforma 
tions can be varied and combined in the most varied fashion. 
A visually very attractive product is obtained as a result. 

I claim: 
1. A?ber laminate capable of use as an absorbent cleaning 

cloth, comprising at least one pre-consolidated spun-bond 
Web of ?laments and at least one ?ber layer of hydrophilic 
?bers, the ?ber laminate being hydrodynamically consoli 
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dated, said ?ber laminate having embossing deformations 
incorporated in the surface of the hydrodynamically con 
solidated ?ber laminate. 

2. The ?ber laminate according to claim 1, Wherein a 
plurality of punctiform embossing deformations is provided. 

3. The ?ber laminate according to claims 1 Wherein linear 
embossing deformations are provided. 

4. The ?ber laminate according to claim 1 Wherein an 
embossing depth of the embossing deformations is 0.1 to 5 
mm. 

5. The ?ber laminate according to claim 4 Wherein said 
depth is 0.5 to 3 mm. 

6. The ?ber laminate according to claim 1 Wherein a 
second pre-consolidated spun-bond Web is applied to the 
?ber layer of hydrophilic ?bers applied to the ?rst pre 
consolidated spun-bond Web. 

7. A method of producing a ?ber laminate capable of use 
as an absorbent cleaning cloth, said method comprising the 
steps of: 

(a) preconsolidating at least one spun-bond Web of ?la 
ments; 

(b) applying at least one ?ber layer of hydrophilic ?bers 
is applied to the pre-consolidated spun-bond Web; 

(c) Wherein the laminate made of spun-bond Web (3, 5) 
and ?ber layer (4) is hydrodynamically consolidated, 
and 

(d) forming embossing deformations in a surface of the 
hydrodynamically consolidated ?ber laminate. 
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8. The method according to claim 6 Wherein the pre 
consolidation of the at least one spun-bond Web is carried 
out using a calender. 

9. The method according to claim 8 Wherein said calendar 
is a hot-embossing calendar. 

10. The method according to claim 7, Wherein a second 
pre-consolidated spun-bond Web is applied to the ?ber layer 
of hydrophilic ?bers and Wherein the resulting ?ber laminate 
is then consolidated hydrodynamically. 

11. The method according to claims 10 Wherein the ?ber 
laminate is hydrodynamically consolidated by Water jet 
treatment. 

12. The method according to claim 11 Wherein the ?ber 
laminate is dried after the hydrodynamic consolidation. 

13. The method according to claims 1 Wherein the 
embossing deformations are produced using an embossing 
device With at least one structured embossing surface. 

14. The method according to claim 12 Wherein the 
embossing deformations are produced With a structured 
harder embossing surfaces acting on one side of the ?ber 
laminate and a further embossing surface arranged on the 
other side of the ?ber laminate. 

15. The method according to claim 14 Wherein the 
embossing deformations are produced using at least one 
roller With a structured embossing surface acting on the ?ber 
laminate. 


