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(54) OVEN FOR THE TEXTILE SECTOR

(57)  An oven (10) for the textile sector is disclosed,
comprising an inlet head (13) and an outlet head (14).
Said inlet head (13) is associated to a pre-heating device

(19) and, advantageously, said outlet head (14) is asso-
ciated to a pre-cooling device (23), comprising an air suc-
tion unit (24).
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Description

[0001] The presentinvention relates to an oven for the
textile sector, to be used especially for the production of
non-woven fabric.

[0002] The textile industry is one of the oldest areas in
the history of technology, with processing based on
weaving.

[0003] The so-called non-woven fabric was developed
in more recent times. It is a textile material, obtained
through processes different from classic weaving (which
involve a weft and a warp) or knitting ones. In the case
of fabrics, textile fibres are oriented in an orderly fashion,
while in the non-woven fabric, fibres are arranged in a
random and statistical manner.

[0004] The non-woven fabric can be obtained by the
processing of both natural and synthetic fibres.

[0005] Some typical characteristics of non-woven fab-
rics are water-repellence, resistance to low and high tem-
peratures, non-abrasiveness. These features make the
non-woven fabrics suitable for many applications, in var-
ious technical fields. In the building industry, they can be
used to coat or set up ceilings and false ceilings and in
the production of so-called geotextile materials, used for
the construction of roads, airports, tunnels, embank-
ments and the like. In furniture, they can be used for the
production of wallpaper, sofas, armchairs, chairs, furni-
ture accessories. In the medical field, they are used for
the production of white coats and other sterile surgical
drapes. They are also used for the production of dispos-
able caps and shoe covers for pools. There are daily use
objects, made with non-woven fabrics, such as bags,
shopping bags and more. In agriculture, they are used
for plant protection sheeting, for the collection and the
protection of fruit and vegetables, for the development
of seeds, for greenhouse cultivation, to prevent the
growth of weeds and pests, to protect the most delicate
plants from weather, animals and pests. In clothing, they
are used to line shoes and for dress straps. In industry,
they are used for packaging and for the production of
filters. They also may be excellent materials for photog-
raphy backcloths. They are also used to improve the ter-
rain for obstacle jump in horse riding tracks.

[0006] As justseen from the above overview, which is
even not completely exhaustive, these materials have a
wide use and it is therefore important to obtain their pro-
duction under favourable conditions, both from the eco-
nomical and from the industrial point of view.

[0007] As already said, the non-woven fabric can be
composed of natural and/or synthetic fibres. Normally, it
is produced by means of carding machines. The types
of traditional cards are those associated to a folding unit,
or airlay cards may be used. However, the non-woven
fabric that comes out from these machines is totally de-
void of mechanical consistency.

[0008] A common way to confer consistency to these
materials is to mix the fibres with low-melting fibres which,
by melting, will then bind to other fibres, thus creating a
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strong structure. Once the low-melting fibres are mixed
with the other fibres, they are melted, placing the material
in an oven where a flow of hot air passes through the
material. Among the low-melting-point fibres, polypropyl-
ene and polyester can be mentioned, although there are
many others.

[0009] Suchhotairflow is created by fans and burners,
generally placed on the internal face of one of the longi-
tudinal walls of the oven.

[0010] The traditional ovens currently used for these
operations are realised as rectangular blocks, with power
on to the front faces for the entry and exit of a conveyor
belt, in order to insert and extract the material before and
afterthe operation. To obtain flow characteristics suitable
to give a uniform melting of the low melting point fibres,
the air flow must be periodically reversed during the
movement of the material from entry to exit. For this pur-
pose, shut-off valves are normally arranged inside the
conventional oven to programme the sequence of the air
directions according to the variation of the characteristics
of the various materials to be processed. The longitudinal
sides of these traditional ovens are therefore normally
blind, except for small inspection openings. The shut-off
valve groups of such traditional ovens have bulky trans-
verse dimensions (1.5 -2m) with respect to the useful
width of the ovenitself, sometimes making the installation
difficult and occupying, in an oven with a useful width of
2m, 100% more of the space actually needed for material
passage. In addition, air passage treatment of the fibres
involves that a part of the fibres exits from the veil of non-
woven fabric in formation and deposits on the oven parts,
soiling them. It is therefore necessary to remove some
of the parts of the oven, to extract the dirty parts from it
and clean them. For these operations, since the internal
parts of the oven are not accessible, except to the extent
permitted by the inspection opening, long and difficult
cleaning operations are required. This makes the inter-
ruption times to clean the parts of the oven relatively long,
with remarkable consequences on productivity.

[0011] However, there is still the problem of fibre heat-
ing time. Normally, the oven is fed with cold material to
be melted and fibres to be processed into non-woven
fabric, subjecting them to heating inside the oven. The
first heating of the fibres currently takes place in the first
module (or parallelepiped block), after entering the real
oven. This results in rather long heating times, with con-
sequent energy consumption.

[0012] In addition, there is still the problem of energy
loss due to the disposal to the outside of part of the air
heated inside the oven, in order to maintain the balance
of air masses in circulation.

[0013] The ovens normally used for these operations
have inlet heads, to allow the tension and the driving of
the conveyor belts that carry the fibres into the oven, and
outlet heads, which perform the function of pulling the
same conveyors by means of suitable rollers. Normally,
the inlet heads have a length of 1.5 m, the outlet heads
of about 800 mm.
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[0014] An example of inlet and outlet heads for such
ovens is represented, respectively, in Figs. 1 and 2.
[0015] As seen in Fig. 1, the inlet head 1 is presented
as a casing 2 which contains in its inner a series of rollers
3, 4, 5 for tensioning and driving of the conveyor belts at
the inlet to the oven.

[0016] Asseenin Fig.2,the outlet head 6 is constituted
by a housing 7 which contains in its inner the rollers 8, 9
for pulling the conveyor belts which extract the material
from the oven.

[0017] US 4,133,636 describes an oven for textile ma-
terial, aimed at removing traces of volatile fuels from the
same fabric. The volatiles that are evapourated are then
burnt, to obtain part of the heat required for the continu-
ation of operations.

[0018] US 4,551,378 relates to a process for the prep-
aration of non-woven fabric, comprising a multi-stage ov-
en, each stage having a different temperature.

[0019] GB 2,140,837 relates to a process for the pro-
duction of non-woven fabric from fibres of a thermoplastic
material. The oven includes a heating and a cooling sec-
tion.

[0020] US 5,997,287 refers to an oven for textile ma-
terials, comprising a heating and a cooling section; the
temperature being raised gradually in the heating sec-
tion.

[0021] EP 2840178 describes an oven for fibres, with
aninletand an outlet opening. The hot air inside the oven
is provided at a higher flow rate than the feed rate of the
fibres to be heated.

[0022] The German utility model No. 203 15 984 de-
scribes a textile machine which provides for the heating
of the textile material, in which the machine walls are
formed by doors provided with a window, which may be
partially open.

[0023] It should be noted that none of the mentioned
prior art documents provides for an inlet section as a
separate unit, connected to the oven itself. It should also
be noted that all the above-mentioned documents main-
tain unchanged the size of the oven compared with con-
ventional ones and that none of them substantially in-
creases productivity.

[0024] The problem underlying the invention is to pro-
pose an oven structure for the textile sector, which over-
comes the above mentioned drawbacks and which al-
lows to reduce size and/or to increase productivity. This
object is achieved through an oven for the textile sector,
comprising an inlet head and an outlet head, character-
ized in that said inlet head and outlet heads are units
external to the oven chamber and connected to it, and in
that said inlet head comprises a pre-heating device for
the product, which uses as a heating source the air dis-
posed by the oven that, before being evacuated, will pass
through the material, transferring its heat to it and thus
pre-heating it. The subclaims describe preferred features
of the invention.

[0025] Further features and advantages of the inven-
tion will anyhow be more evident from the following de-
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tailed description of a preferred embodiment, given by
mere way of non-limiting example and illustrated in the
accompanying drawings, wherein:

Fig. 1 is a cross sectional view, showing the inlet
head of an oven for the textile sector, according to
prior art;

Fig. 2 is a cross sectional view of the outlet head of
an oven for the textile sector, according to the prior
art;

Fig. 3 is a side, cross sectional view of an oven for
the textile sector, according to the present invention;
Fig. 4 is a cross sectional view of an inlet head of an
oven for the textile sector, according to the present
invention; and

Fig. 5 is a cross sectional view of an outlet head of
an oven for the textile sector, according to the
present invention.

[0026] An oven 10 according to the present invention
is represented in Fig. 3.

[0027] In known manner, the oven 10 includes an in-
ternal area 11, where fibres, placed on a bed 12 carried
by a conveyor belt are heated, and where low-melting-
point fibres are melted.

[0028] The oven also includes aninlet head 13 and an
outlet head 14, separated from, but connected to, the
internal area 11 of the oven.

[0029] The inlet head 13 is shown in Fig. 4. Similarly
to the head 1 of the prior art (see again Fig. 1), the inlet
head 13 includes a housing 15 and a series of rollers 16,
17, 18 for tensioning and driving the conveyor belts that
carry the fibres into the oven 10 and towards the internal
part 11 ofthe oven 10. According to the present invention,
the inlethead 13 also comprises a pre-heating device 19.
[0030] The outlet head 14 is shown in detail in Fig. 5.
Similarly to the outlet head 6 according to the prior art
(see again Fig. 2), the head 14 has a casing 20, inside
which there are pulling rollers 21, 22 of the conveyor belts
to extract the non-woven fabric 12 from the heating unit
11. According to a preferred embodiment of the present
invention, the outlet head 14 also comprises a pre-cool-
ing device 23, including an air suction unit 24. Said unit
24 may consist, preferably, in a fan.

[0031] In operation, the oven 10 should be fed the fi-
bres and the low-melting-point fibres -for example, poly-
propylene or polyester-, for the production of a non-wo-
ven fabric. They are introduced through the inlet head 13
and placed on conveyor belts, tensioned and driven by
the rollers 16, 17 and 18. In this way, on the same con-
veyor belts, a bed 12 of fibres is created. According to
the present invention, the pre-heating device 19 sends
hot air taken from the oven, being exhaust air to be evac-
uated, to the bed 12, following the direction of arrows F
and P (see Fig. 4), thus raising its temperature, pre-heat-
ing the material and recovering a substantial part of en-
ergy that would otherwise be lost. Air passage through
the material is favoured by the suction action of two fans,
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maintaining in depression the area around the material.
In this way, the main heating device of the oven 10 will
be more thoroughly exploited, since it also recovers the
heat that would otherwise be lost with exhaust fume dis-
charge. This involves a clear economic and ecological
benefit and does not require to consume additional en-
ergy to lower the temperature of exhaust fumes before
they are vented to atmosphere. The pre-heating device
19 may also be any type of heater with air flow, where
the air can be heated by an electrical resistance, a gas
or liquid fuel burner, and others.

[0032] In this way, furthermore, the bed 12 enters al-
ready at a temperature higher than what normally occurs
in prior art ovens in the internal area 11 of the oven 10,
where actual heating and the melting of low-melting-point
fibres occur. In this way, it is possible, among other
things, to reduce the residence time inside the internal
area 11 compared to the prior art, thus increasing the
productivity of the oven 10. Alternatively, it is possible to
reduce the heating power inside the internal area 11,
maintaining an equal residence time, thus reducing en-
ergy consumption and thermal losses. In any case, a
greater energy efficiency is achieved without remarkably
increasing the size of the oven 10, since the pre-heating
and recovery device is installed in an area traditional ov-
ens have always included, but never used for pre-heating
purposes, and this is the invention related to this patent.
[0033] Once the melting of the low melting point fibres
is completed, the bed 12, now constituting a bonded non-
woven fabric, is extracted from the oven 10. This happens
through the outlet head 14. The bed 12 in solidification
is extracted from the internal area 11 by means of the
conveyor belts moved by the rollers 21, 22. As men-
tioned, it is advantageously possible to provide that the
outlet head 14 has pre-cooling means 23.

[0034] The pre-cooling means 23 provide the suction
of air coming from outside and at room temperature, mak-
ing it pass through the bed 12, due to the air suction unit
24. Although it entails load losses, this results in the ex-
ternal air being partially heated by cooling the non-woven
fabric 12, which in this way is consolidated. The air
sucked by the pre-cooling device 23 has two specific
functions.

[0035] First, for a good balance in the ventilation of the
oven, since in the heating with burners it is necessary to
feed comburent airin the burner, itis therefore necessary
to discharge the same quantity of air from inside the oven
and such air will feed the pre-heater in the inlet head.
The use of the pre-cooling device 23 ensures thatburners
can be fed with comburent air which is already heated
and not at the external temperature, thus reducing the
need to heat it to make it reach the temperature of the
internal area 11 of the oven; in other words, this air that
has cooled the non-woven tissue 12 can be used as com-
burent for the heating device of the oven 10, at a higher
than normal temperature, closer to the ignition tempera-
ture of the fuels used. This makes the employed burners
more efficient, with a remarkable reduction of gas con-
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sumption.

[0036] An improvement in the functioning of the burn-
ers will have benefits only on the ovens that use this
source of heating. In ovens that must instead evaporate
water, itis necessary to evacuate this water to the outside
by means of a strong flow of moisture-rich air. Such flow
must be reintegrated by a same amount of incoming en-
vironment air which may be pre-heated in the outlethead,
passing through the material, allowing a lower energy
consumption of the oven, which would be benefit also
ovens using diathermic oil exchangers or electric heat
exchangers as a heating source. A considerable versa-
tility is thus achieved.

[0037] Note that, according to the present invention,
the pre-heating of fibres does not occur inside the internal
area 11 of the oven 10, as is done in some ovens of the
prior art, butinside the feeding head 13 of the fibres them-
selves, thus outside the oven and at its entry. Thanks to
that, which was not predictable based on the prior art,
the present invention allows to obtain an increase of the
operational length of the oven 10 (normally about 1,5 m)
of the inlet head 13, without increasing the overall length
of the same oven 10. This involves a not negligible in-
crease in speed, and therefore in productivity, of the oven
10. Alternatively, keeping the oven productivity constant
compared to prior art ovens, it is possible to reduce their
size, which is a considerable advantage as well, with
space issues normally found in industrial plants. None of
the above advantages is found in none of the prior art
ovens.

[0038] A preferred embodiment also involves the use,
in the oven 10 according to the present invention, of the
structure with completely opening side walls, described
in a patent application recently filed by the same Appli-
cant of the present application. Furthermore, the oven
10 may include dampers present on the opening walls,
able, thanks to their operation, to perform the inversion
of the air flow within the oven 10. In this way, the oven
10 reaches an efficiency not only never experienced, but
also not conceivable up to now, on the basis of the cur-
rently known art.

[0039] Itis understood, however, that the invention is
not to be considered as limited by the particular arrange-
ment illustrated above, which represents only an exem-
plary embodiment of the same, but different changes are
possible, all within the reach of a person skilled in the art,
without departing from the scope of the invention itself,
as defined by the following claims.

LIST OF REFERENCE NUMERALS

[0040]

1 Inlet head (prior art)

2 Casing (of 1 - prior art)

3 Tensioning roller (of 1 - prior art)
4 Tensioning roller (of 1 - prior art)
5 Tensioning roller (of 1 - prior art)
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6 Outlet head (prior art)

7 Casing (of 6 - prior art)

8 Pulling means (of 6 - prior art)

9 Pulling means (of 6 - prior art)

10 Oven

11 Internal area (of 10)

12 Fibre bed

13 Inlet header (of 10)

14 Outlet header (of 10)

15 Casing (of 13)

16  Tensioning roller (of 13)

17  Tensioning roller (of 13)

18  Tensioning roller (of 13)

19  Pre-heating device (of 13)

20 Casing (of 14)

21 Pulling means (of 14)

22 Pulling means (of 14)

23 Pre-cooling means (of 14)

24 Hot air suction unit (of 23)

Claims

1. Oven (10) for the textile sector, comprising an inlet
head (13) and an outlet head (14), characterised in
that said inlet head (13) and said outlet head (14)
are units external to the oven chamber and connect-
ed to it and in that said inlet head (13) comprises a
pre-heating device (19) for the product.

2. Oven (10) as in 1), characterised in that the outlet
head (14) comprises a pre-cooling device (23).

3. Oven (10) as in 2), characterised in that said pre-
cooling device (23) comprises an air suction unit
(24).

4. Ovenasin 3), characterised in that said air suction
unit (24) consists of a fan.

5. Oven (10) as in any one of claims 1) to 4), charac-
terised in that said pre-heating device (19) isa heat-
er with air flow.

6. Oven (10) as in 5), characterised in that, in said
heater with air flow, the hot air used is the one which
is evacuated by the oven after passing into the ma-
terial to which it transfers its own heat.

7. Oven (10) as in 5), characterised in that such de-
vice is installed in the inlet head of the oven.

8. Oven (10) as in any one of claims 2) to 7), charac-
terised in that the air which has cooled the non-
woven fabric (12) is employed as comburent for the
heating device of said oven (10).

9. Oven (10) as in any one of the preceding claims,
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characterised in that the side walls thereof can be
fully opened.

10. Oven (10) as in 9), characterised in that said wall

carries dampers capable of performing, through the
manoeuvre thereof, the inversion of the air flow with-
in the oven (10).
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