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MULTI-WEB TYPE NON-WOVEN ARTICLE AND RELATIVE MANUFACTURING
PROCESS

Technical Field

This invention relates generally to the sector of textile articles made with a non-
woven fabric, and more closely it relates to a textile article made of a plurality of
non-woven webs joined together along the side edges.

The invention also relates to a corresponding process for the manufacture of a
multi-web type non-woven article.

Background art

It is known that a wide range of articles may be made starting from a web or
sheet made from what is known as a non-woven fabric, also called simply non-
woven for conciseness, i.e. from a web or sheet formed of textile fibres and/or
filaments held together and consolidated among one anoth.er in a variety of ways
and through the effect of various treatments, whereby such web or sheet in certain
aspects, and at least for its generically fibrous and/or filamentary structure, may be
compared to a traditional fabric, even though it does not reproduce, as the very
term “non-woven” would indicate, the latter-named’s specific and typical structure
resulting from a weaving operation which — as is well-known - consists of single
threads divided into warp threads and weft threads, reciprocally intertwined. /

The non-woven web or sheet is generally produced to a given width and
continuously on specific machines, operating according to various technologies and
processes.

In general, these machines are characterized by having high level productivity
and can be fed either with the same fibres as are intended to form the non-woven,
or with a base material, generally a polymer, that will undergo treatments as it
advances through the machine which will transform it into the fibres and/or filaments
that the non-woven fabric is made from. |

Again various different techniques may be used to produce the cohesion and

consolidation between the fibres and the filaments that form the non-woven fabric.
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For instance the fibres may be cohesed and compacted mechanically, with
machines such as needle-punches that operate mechanically with a plurality of
needles on a starting web in such a way as to break down the orientation of the
fibres that it is formed of so as to intertwine them reciprocally and form the final
compact web.

Or the fibres may be cohesed by means of thermal or chemical processes, or
with the aid of adhesive substances, or with still other systems, the details of which
we will not bother to describe here as they are widely known throughout the sector.

One general technical problem which is common to both the production of a
non-woven web and to the manufacture of articles that use such a web is that of
making webs of uniform thickness and characteristics and quality over their surface
extension. |

As for their applications, both the non-woven webs and the corresponding
articles, in consideration of the possibility of producing them in large quantities and
extensions at relatively low cost, are applied to advantage in many sectors, for
instance for making so-called “geotextile” products intended for the restoration and
covering of land with a broad surface area, for example roads, or in agriculture for
covering and protecting extensive cultivated surfaces.

In particular theée textile articles, also called multi-web, widely used nowadays
to cover extensive surface areas, are made by joining or splicing together along
respective edges various webs or sheets of a non-woven. '

The joints or splicings by which the various non-woven webs are joined along
respective edges thereby forming the multi-web article may be made in many ways
and with different techniques, depending also on the material that the webs are
made of and their structure, for instance simply thermally and/or by pressure, i.e. by
heating and/or pressing one against the other the edges‘of the two webs to be
joined, or through the use of glues and adhesive substances, or in yet another way.

Unfortunately these multi-web type articles often have the drawback that the

splicings between the respective webs are insufficiently resistant, that is they are
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weak and therefore liable to break and split, if subjected to traction forces beyond a
certain point, thus limiting the application and convenience of these multi-web
articles, at least in certain areas.

Solutions have also been devised to reinforce at least the lateral external
edges, often subject to the manual grip of users, of these multi-web articles, by
applying continuously along these a supplementary strip of non-woven or other
type.

However these measures, which in any event fail to solve the problem of
having joints between the various webs that are potentially weak and liable to break
up, imply an additional operation and therefore a certain increase in the final.cost of
the multi-web article.

The problems set out above are also related to that more general problem,
much discussed in the non-woven sector, of producing muiti-web articles intended
to cover extensive surface areas which, in addition to being resistant, are also
practical to handle and have the lowest manufacturing costs possible.

It is also known from document WO 03/037617 A1 how to make a single
sheet web of a non-woven, in particular of the type made of fibres compacted in a
needle-punching mechanical operation, that has a greater density of material, i.e. of
weight of fibres per unit of area, on the lateral edges, and a lesser density of
material in the centre, where this different density over the width of the web is
obtained by feeding, in the web manufacturing>machinery, a greater quantity of
fibres in the areas corresponding to the edges, and a lesser quantity of fibres in the
area corresponding to the centre of the web.

- This document however does not make any mention of the possibility of
making a muIti-Web textile product by joining together various webs of the type
indicated above, that is a product made of webs that each have a significant non-
uniformity of material density over their width; nor likewise does it make any
mention of the earlier mentioned technical problem, raised by the poor resistance of

the splicings between the sheets side by side that make up a multi-web article.
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Disclosure of invention

Accordingly one object that this invention aims to achieve is that of producing
a textile article made from a plurality of sheets of non-woven, intended for covering
broad surface areas, for example but not exclusively in agriculture, which generally
possesses better characteristics and performance than the articles currently used,
together with a low cost, and more particularly has greater resistance and tenacity
when handled and spre'ad over a surface to be covered.

This object may be considered to be achieved in full by the textile article of the
multi-web non-woven type, as defined by the combination of characteristics set out
in the first main independent claim, comprising:

a plurality of sheets of non-woven of a given material joined together to form
the article,

wherein the sheets have a greater density of material at the edges compared
with the centre of each sheet, and the joints between the sheets are made along the
respective edges with higher material density.

Particular embodiments of the invention are also defined by the dependent
claims.

The multi-web non-woven textile article thus claimed and proposed by this
invention has numerous advantages, for example that of being considérably more
robust and tenacious than similar articles and/or products already available on the
market, also designed to cover wide surface areas, or that of implying simple and
easily implementable modifications of the existing machinery in order to produce the
non-woven webs it is made of, which also implies a very low final manufacturing
cost. A

These and other objects, characteristics and advantages of this invention will
become clear and apparent from the following description of a preferred
embodiment, provided by way of non-restrictive example and with reference to the

accompanying drawings.
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Brief description of drawings

Fig. 1 is a perspective view of a textile article of the non-woven multi-web type according
to this invention, represented in an outspread configuration;

Fig. 2 is a section view along the line 1I-ll of the textile article of Fig. 1;

Fig. 3 is a partial, schematic view of a plant for the production of webs of non-woven
intended for manufacturing of the article of Fig. 1;

Fig. 4 is a frontal schematic view of a drawing station in the plant of Fig. 3;

Fig. 5 is a partial, schematic view from above of the plant of Fig. 3 and of the spinning
staﬁon of Fig. 4;

Fig. 6 is a transversal section view of a typical web of non-woven produced on the plant
of Fig. 3; |

Fig. 7 is a diagram representing qualitatively the variation in.density'of material in the
web of Fig. 6, acrosé its width;

Fig. 8 is a schematic view of apparatus for joining along the edges and making
according to an accordion type configuration a plurality of webs produced on the plant
of Fig. 3, thus producing the multi-web textile article of this inventibn;

Fig. 8a schematically illustrates the joining operation, between two overlaid webs,
carried out on the apparatus of Fig. 8;

Fig. 9 is a section view that shows the multi-web textile article according to this invention
in the accordion-like configuration obtained with the apparatus of Fig. 8; and

Figs. 10a and 10b are schematic views showing the multi-web textile article of this
invention in use covering a surface.

Best mode for carrying out the invention

Figs. 1 and 2 represent in perspective and section views respectively a textile
article, generically indicated with numeral 11, made in accordance with this invention, of
the multi-web type, i.e. made of a plurality of webs, each indicated with numeral 12, of a
non-woven.

The different webs 12, also called tapes or sheets, of the non-woven which are

used to make the textile article 11, as described later in detail, are made individuaily on
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a plant, indicated generically with numeral 15, through a corresponding production
process and according to arrangements that will now be described with reference to
Figs. 3-5.

In particular the production plant 15, the minor details of which will be omitted as
they are widely known to those acquainted with the sector art and do not closely relate
to the invention, is of a type suitable for producing a web of non-woven in a process of
the type known commonly as “spunbond”, in which the web of non-woven is made
directly ih a single production process starting from a base material consisting of a
polymer or resin, usually in ball form, which is melted and “spun” in suitable spinning
stations to form a plurality of continuous filaments which, once formed, are cooled and
spread out on a continuously advancing conveyor belt and in which these filaments are
subsequently consolidated and bound together in different ways during a consolidation
or “bonding” step, in particular thermally and/or by pressure effect, or by using adhesive
substances or even other systems, in order to form a final cohesed and compact web. -

In detail the plant 15 on which such a spunbond process for production of the non-
woven web 12 is achieved comprises:

a feeding and transformihg unit 20, arranged for feeding with the base chemical
material M, generally consisting of a polymer or resin in ball or solid granulate form, and
for transforming the fed in solid granulate into a fluid mass suitable for the following
operation of spinning or drawing;

a drawing or spinning station 18, in tum including a plurality of drawing or spinning
dies or heads 19 suitable for receiving from the feeding and transforming unit 20 the
base material M in fluid form and for drawing it into continuous filament form;

a conveyor line 16, associated with the drawing station 18 and including a

‘conveyor belt 17 provided for advancing at a speed V on a fixed structure 28 of the

plant 15; and
an output station 21 for collecting the web or tape 12 of non-woven produced on

the plant 15.
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The single dies 19 are connected to the unit 20 through respective feeding lines
23, each of which in tum associated with'a pump 24 the function of which is to control
and regulate the flow of material M in fluid form from the unit 20 to the corresponding
die 19 of the drawing station 18.

Each of the die.19 in tum comprises a plurality of nozzles or capillaries 19a
through which the base material M in fluid form re¢eived from the feeding and
transforming unit 20, is drawn or spun in such a way as to form a plurality of
corresponding continuous filaments 22. |

In the drawing station 18, these dies 19 are arranged one beside the other, above
the conveyor beilt 17, in such a way that their nozzles 19a overall define a continuous
array of nozzles 19a, oriented transversally with respect to the conveyor belt 17 and
therefore suitable for traversing it width-wise.

In the plant 15, the web 12 of non-woven is made by causing to fall from above
and depositing continuoUst on the conveyor belt 17, as it advances at the constant
speed V, the continuous filaments 22 drawn and s»upplied by the nozzles 19a of the
dies 19, so that the continuous filaments 22 falling from the respective nozzles 19a
form a kind of a curtain of filaments that drops continuously and is deposited on the
conveyor belt 17 as it advances.

In addition the dies 19 are suitably commanded as to move alternatively in the
transversal direction, i.e. along the width, and in the longitudinal direction, i.e.
parallel to the feeding direction 6f the belt 17, as indicated by respective arrows 1
and f2 and with the dot and dash line, so that the adjacent filaments 22 overlap with
one another at random and produce a layer, having an isotropic structure, which
cbntinuously covers the surface of the conveyor belt 17.

Indicatively, the order of magnitude of the total number of filaments 22 that are
produced in the drawing station 18 to be deposited and thus form the web 12 on the
conveyor belt 17 may be inferred from the fact that the number‘of capillary nozzles 19a,
and hence of the corresponding filaments, may for instance be 1,000 approximately or

even higher, for each die 19, with a total number of dies 19 present in the drawing
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station 18 of - for instance - 24, so that the total number of filaments 22 produced may
be 24,000 or even more.

The filaments 22 thus deposited on the conveyor belt 17 as it moves forward
are subsequently fixed, for instance thermally, in a fixing station not depicted in the
drawings, in order to consolidate and give a structural consistency to the web of
non-woven 12 produced on the plant 15.
| The web 12 .of non-woven is finally collected in a known way in
correspondence with the collecting station 21, where for instance it is wound into a
roll 13. |

According to one essential characteristic of this invention, the web 12 used for
making the multi-web article 11 has, or rather is produced on the plant 15 so as to have,
a greater density D of material M per unit of surface in the lateral areas 12a adjacent to
the respective edges, indicated with 12’, as compared with the central area 12b
arranged in correspondence with the centre line, indicated with 12", of the same web
12.

For this purpose the drawing heads 19 of the drawing station 18, arranged above
and in correspondence with the lateral areas of the conveyor belt 17 and therefore with
the edge zones 12a of the web 12 are fed, in a unit of time, with a greater quantity of
base material M compared with the drawing heads 19 arranged above and in
correspondence with the central area of the conveyor belt 17 and therefore also with the
central zone 12b of the web 12.

For example, this may quite easily be obtained by suitably controlling the feeding
and the flow of material M in fluid form through the lines 23 that connect the unit 20 to
the single dies 19 of the drawing station 18, i.e. by regulating the flow from the pumps
24 and thus by causing the pumps 24 associated with the lines 23 feeding the dies 19
arranged to the sides of the conveyor belt 17 to pump more material than the pumps 24
associated with the lines 23 feeding the dies 19 arranged in the centre of the conveyor

belt 17.
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For clarity's sake, in Fig. 5 the arrows representing the flow and the quantity of
material M fed per unit of time to the different dies 19 along the corresponding feeding
lines 23 are represented in different sizes, and in particular are larger for the dies 19
arranged above the lateral zones than those arranged above the central zone of the
conveyor belt 17.

Fig. 6 and Fig. 7 represent respectively the web 12 which is obtained in this way, in
transversal section, i.e. with the lateral portions 123, close to the edges 12', which have
a greater density D of material than the central portion 12b, and a diagram which
depicts in terms of quality the variation in density D of material over the width L of the
web 12. '

By way of example, a web 12 obtained in the way described above is made of a
base material M consisting of polypropylene, and has preferably in its central area 12b a
minimum density Dmin of between 15 and 25 g/m?2 (grams per square metre), and in
the edge zones 12a a maximum density Dmax of material between 20 and 35 g/n'i2, ie.
at least approximately 30% greater than that in the centre, according to the following

indicative table of correspondence:

Density Dmax of material in | Density Dmin of material in
the edge areas [g/m?] the centre area [g/m?2]

20 15

25 20

30+ 35 22+ 25

40 30

Naturally other compositions, also based on polypropylene, or other types of
materials and/or resins and/or polymers, in combination with other values of material

density per unit of surface area, with respect to those indicated above, may be used to

20  produce the web 12 without departing from the scope of this invention.
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For instance the base material polypropylene, apart from being used in pure
form may be associated with additive substances having UV (UltraViolet) light stabilizing
properties, in order to prevent the web 12 from discolouring in time.

The rolls 13 of tape of non-woven 12, produced on the plant 15, are
subsequently transferred to a splicing or joining machine 30 (Fig. 8), where the
respective webs 12 are joined to form the multi-web article 11.

In particular, in such a machine 30, the various: sheets 12 are unwound from their
respective rolls 13 and are spread on a mobile conveyor belt 31, partially depicted in
Fig. 8, so as to form a multiple sheet, made up of numerous overlapping webs 12,
which advances towards a final roll 14, on which the multi-web article 11, once formed,
is wound.

The various overlapping sheets 12 forming the multiple sheet are subjected, on
the same machine 30 and while they advance towaﬂs the collection roll 14, to a joining
operation, in which the edges 12a, belonging to two adjacent sheets 12 arranged one
on top of the other in the multiple sheet, thus having a greater material density than at
the centre of the respective sheet, are joined two by two and in a staggered way on the
two opposite sides of the muitiple sheet, so as to form the final multi-web article 11,
which accordingly assumes in section, thanks to the effect of such a series of junctions
among the edges of the single‘overlapping sheets, an accordion-like configuration as
shown in Fig. 9.

For example, on the machine 30 and as shown schemaﬁcally in Fig. 8a, the
operation for joining two by two the edges of the overlapping sheets 12 forming the
articlé 11 may be carried out by providing, in the joining area, a fine cord of material 33,
for instance of molten polypropylene, i.e. the séme material as the sheets 12 are made
of, and then even calendering using a pres;c,ure roller 32, the cord of material 33 above
the edges 12a of the two sheets 12 to be joined, as they advance towards the collection

roller 14.
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In this way the multi-web article 11 presents and defines a plurality of splices or
joints indicated as 11a, between the adjacent edges 12a of the webs or sheets 12 that it
is made of.

| The multi-web article 11 thus formed, i.e. with the different sheets 12 joiﬁed
accordion-like among one another, is then wound on the roll14.

The multi-web article 11 of this invention may for example consist of a number of
non-woven webs vvarying from 2 to 9, or even more, in which the width of each single
web is indicatively 3 metres.

Again, the joints 11a between the sheets 12 of the article 11, on account of the
fact that they are made along and between edges of web reinforced thanks to a
greater density of material, assume an optimum resistance and tenacity to poSsibIe
traction forces tending to split and/or break them.

In any case, for a like base material and grammature or average surface
density of such material, these joints 11a, typical of the article 11 of this invention,
typically possess a resistance that is significantly greater than that of the joints or
splicings found in similar articles alréady on the market, made between webs that
on the other hand have a constant density width-wise.

Purely indicatively, a multi-web article 11, according to this invention, made of
webs 12 of a base material such as polypropylene, each with in the centre a density
of material, i.e. of polypropylene, of approx. 17 g/m2 and with at the edges a density
D of material of approx. 22A g/m?, i.e. 30% greater than that in the centre of the sheet,
has joints 11a between the adjacent webs 12 that the article 11 is made of, reinforced at
the edges thanks to this greater density of material, having a traction resistance of at
least 30 N (Newton) along a 50 mm stretch of junction.

Conversely, i.e. without reinforced edges and for a like material, the resistance
of the joints or splicings between the webs would not have been above 20 + 25 N
for a 50 mm stretch of junction.

The article 11, produced in this way, also has the advantage of good tenacity

and resistance, which are very useful in various circumstances and in particular
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when the article is being laid on a surface, along its outer extremity edges, indicated
with 11" in Fig. 1, not joined with other webs 12, thanks to the greater density D of
material in the area of these edges 11°.

In the final usage, the multi-web textile article 11, packaged for instance in

the form of a roll 14, as described earlier with reference to the machine 30, is

~unwound from the roll 14 and laid out on a surface to be covered.

Figs. 10a and 10b show, by way of example, a classical use of the invention
in agriculture, in which the roll 14 formed by the article 11 is mounted on a tractor 27
moving along a field 26 as indicated by an arrow f3, while at the same time the
article 11 is unwound from the roll 14 to cover said field 26.

For this purpose, as the tractor 27 moves, the article 11 is gripped and puiled
manually towards the outside along its reinforced extremity edges 11’ in such a way
as to unfold from its accordion shape, as indicated by arrows f4 and shown more
clearly in Fig. 10b, so that the multi-web article 11 is unfolded over its full extent,
defined by the number of webs 12 that it is made of, in order to cover the field 26.

It is clea.r that the multi-web textile article and the relative manufacturing

process described up to now may undergo developments and/or have further

- modifications and improvements made to them, without exiting from the scope of

this invention.
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CLAIMS
1.  Multi-web tybe textile article (11), in particular for covering wide surface areas
(26), comprising:
a plurality of webs or sheets (12) of a non-woven of a given material (M) joined
together to form said article (11),
characterized in that said webs or sheets (12) possess a greater density (D,

Dmax) of material (M) at the edges (12a) than in the centre of each web or sheet

| (12), and in that the joints (11a) between said webs or sheets (12) are made along

said edges (12a) having said greater density (D) of material.

2. Textile article (11) according to claim 1, wherein the single webs (12) it is made
of are produced in a spunbond type process, by drawing in a corresponding drawing
station (18) and depositing from above on a conveyor belt (17) that is in motion (V)
a plurality of continuous filaments (22) of said haterial (M), and subsequently fixing
the layer of filaments thus deposited.

3. Textile article (11) according to claim 2, wherein said filaments (22) as they are
deposited from above on said conveyor belt are caused to move in both the
longitudinal (f2) and the transversal (f1) directions with respect to the direction of
motion (V) of said conveyor belt (17), so that fhey reciprocally overlap and are
distributed casually on said conveyor belt (17).

4. Textile article (11) according to one of the previous claims, wherein said
material (M) is a resin or a polymer.

5. Textile article (11) according to claim 4, wherein said material (M) is
polypropylene. _ |

6. Textile article (11) according to one of the previous claims, wherein said webs
(12) overlap one on the other and are joined together along the respective edges
(12a) so as to form an accordion-like, extendable configuration for said article.

7. Textile article (11) according to one of the previous claims, wherein said

greater density (Dmax) of material at the edges (12a) of each web (12) is between
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20 and 35 g/m?2 and is at least 30% greater than that (Dmin) in the centre (12b) of the

sheet (12).

8. Textile article (11) according to one of the previous claims, wherein the edges
(12’, 12a), with greater density of material, of the various sheets_(12) it is made of
are joined by casting a fine cord of molten material on to the joining area (12a).

9. Multi-web type textile article (11) according to one of the previous claims,
wherein the non-joined extremity edges (11’) of said article also possess a greater
density (D) of material (M) than in the centre of the relative sheet (12).

10. Process for manufacturing a multi-web, non-woven textile article (11)
comprising the following steps:

- producing a plurality of webs or sheets (12) of non-woven each possessing a
greater density (D) of material (M) at the edges (12a) than in the centre of the web
or sheet (12), and

- joining said webs or sheets (12) together to form said article (11) along the
respective edges (12a) possessing said greater density of material. |

11. Process according to claim 10, wherein the single webs (12) said article (11) is
made of are produced according to a spunbond type process.

12. Process according to claim 11, wherein said greater density (D) at the edges
(12a) of each web (12) is obtained by feeding a greater quantity of said material (M)
per unit of time to the dies (19), suitable for drawing the filaments to form the sheet
in said spunbond type process, which are arrénged in correspondence with the
edge zones (12a) of the sheet being formed, than to the dies which are arranged in
correspondence with the central zone (12b) of the sheet. |

13. Plant (15) implementing a spunbond type process for the production of a web
(12) of non-woven, comprising a spinning station (18), in turn including a plurality of
spinning or drawing heads (19) for the spinning of a plurality of filaments (22) of a
given base material (M), and a moving conveyor belt (17) suitable for receiving from
above said filaments (22) drawn by said spinning heads, so as to form the web (12)

of non-woven, said plant being characterized in that it further comprises special
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feeding means (24) arranged for feeding in a unit of time the drawing heads (19)
which are placed above the lateral edge areas (12a) of the web being formed, with
a greater quanfity of material than the drawing heads (19) placed above the central

area (12b) of the web (12) being formed, placed on the moving conveyor belt (17).
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