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MACHINE AND METHOD FOR THE CONTINUOUS TREATMENT OF A
FABRIC
DESCRIPTION

Technical field

The present invention relates to a machine for the continuous treatment
of a fabric. More pariicularly, the invention relates to a machine for the
continuous treatment of a fabric both in open width form and preferably in
rope form, with or without immersion in a bath.

The invention also relates to a method for the continuous treatment of a
fabric.

State of the art

In the field of the processing and finishing of fabrics, machines which
perform the treatment of lengths of fabric both with and without immersion in a
bath are known, said machines conveying the fabric along a path where the
fabric itself undergoes the mechanical action of one or more mechanical
members and, if necessary, a chemical action by means of enzymes and/or a
thermal action.

This type of machine normally operates in a discontinuous cycle. This
means that a section of fabric of finite length is introduced into the machine
and closed, joining together the leading end and tail end of the section and
forming a kind of ring. This ring of fabric is made to circulate a sufficient
number of times, i.e. for a sufficient treatment period, along the treatment
path. Once treatment has finished, the machine is stopped, if necessary
depressurized, opened and the treated fabric is extracted from it and replaced
with a new fabric to be treated.

This type of machine has the drawback that the machine must be
frequently stopped for loading and unloading. This results in lost production
time and high labor costs. The need to depressurize and cool the machine
(when it is working under pressure and/or at temperature) also results in a
notable expenditure of energy.

Machines which perfbrm this type of processing operation in a

continuous cycle have therefore been developed. In these machines the
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fabric is introduced at one end of the machine, passes through the machine
along a treatment path and is extracted gradually from the machine at the
opposite end of the path. Inside the machine a supply of fabric is formed, this
supply moving at a faster speed than the speed of insertion and extraction of
the fabric into/from the machine, such that each section of fabric undergoes
more than one treatment along the path inside the machine.

GB-A-2,158,472 describes a machine of this type, for the continuous
treatment of a fabric in open width form. In this machine, the fabric is
gradually introduced inside a first chamber and gradually exiracted from a
second chamber. The two chambers are joined together by a pneumatic path
which has the form of an overturned "U" and along which the open fabric is
conveyed first in one direction and then in another direction by means of air
jets. The mechanical processing operations which may be performed on the
fabric with this machine are somewhat limited in effect. Moreover, conveying
of the fabric is difficult owing to the winding nature of the path and the limited
efficiency of the air jets which act on the fabric during treatment.

EP-A-0,341,183 describes another machine for the treatment of a
fabric again in open width form and continuously. In this case, inside the
machine, the fabric is transferred alternately from one section to another using
a pneumatic system and is made to strike against mechanical treatment
members arranged facing the outlets of a pneumatic conveying duct. In this
case also, the efficiency of the treatment is limited.

Obijects and summary of the invention

The object of the invention is to provide a machine for the continuous
treatment of a fabric, of the type comprising at least two tanks arranged in
series and a pneumatic transfer member for transferring alternately the fabric
between the tanks, which machine has a greater efficiency than the machines
known hitherto.

These and further objects and advantages, which will beceme clear to
persons skilled in the art from reading of the text which follows, are obtained
essentially with a machine of the abovementioned type in which:

- the pneumatic transfer member is pivotable so as to assume at least
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two positions depending on the direction of feeding of the fabric through said
pivoting transfer member;

- in front of the transfer member, opposite the first and second tanks,
two respective grille structures are arranged, the fabric being made to strike
against said structures as a result of the kinetic energy imparted to it by the
transfer member;

- and in which, on the opposite side of each grille structure, with
respect to the transfer member, a respective suction mouth is arranged, said
mouth sucking in the conveying air emerging from the transfer member.

The pivoting movement of the transfer member, which may in practice
be a double Venturi tube, facilitates exiraction of the fabric from the pick-up
tank and its expulsion on the opposite side. The suction of air performed on
the opposite side of each grille to the side from where the fabric is "fired out"
by the transfer member, increases the air flow which conveys the fabric and
causes it to strike the grille. This increases the treatment efficiency of the
machine. A greater treatment efficiency also allows a reduction in the number
of passes which each section of fabric must undergo inside the machine, with
a consequent increase in the productivity of the machine itself. As a result of
the sucked-in air flow, it is possible to achieve a high acceleration of the fabric
upon every reversal in the direction of feeding and therefore achieve the
necessary speed for obtaining effective treatment even when the supply of
fabric present inside the machine is relatively small.

"Grille structure” is understood as meaning any structure suitable for
forming an impact surface for the fabric and at the same time able to allow the
air to pass through. It may be formed by a series of horizontal and/or vertical
bars, a perforated metal sheet, a continuous metal sheet with a central slit or
a series of slits varyingly arranged, or other system.

Further advantageous features of the machine according to the
invention are defined in the accompanying dependent claims.

It must be noted that the machine may be designed for treatment of the
fabric in open width form. In this case the transfer member will be in the form

of a duct with a narrow and elongated cross-section. Similarly the grilles
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against which the fabric strikes will be sufficiently wide to receive the entire
width of the fabric.

Preferably, however, the machine is designed for the treatment of
fabric in rope form. In this case the transfer member will be in the form of a
conveying duct with a smaller cross-section, and in particular with a smaller
difference between the length and the width of the cross-section. Preferably,
the duct will have a rectangular shape.

The treatment of fabric in rope form produces results which are better
in terms of effectiveness of the treatment, since greater mechanical
processing of the fibers is achieved, with a consequent breakage of the said
fibers and softening of the fabric.

The machine may be used for processing operations involving drying,
steaming and treatment, in specific and other kinds of baths, of continuous
lengths of fabric.

The machine may also perform the treatment of a dry or moist fabric. In
a particular embodiment, it is also possible to envisage that the tanks have
inside them a bath, for example containing suitable enzymes or other
chemical products intended to have on the fabric an effect combined with the
mechanical action which the fabric undergoes during transfer inside the
transfer member and striking against the grilles.

The object of the invention is also to provide a method for the
continuous treatment of a fabric, which is particularly efficient.

Substantially according to the invention, the method for treatment of the
fabric comprises the steps of: .

- gradually introducing the fabric into a first tank of a treatment
machine;

- gradually extracting the fabric from a second tank, forming a supply of
fabric which is transferred pneumatically from the first tank to the second tank
and vice versa, undergoing a mechanical treatment;

- pneumatically propelling the fabric alternately against a first or against
a second grille structure associated with the first and the second tank

respectively, generating an output air current acting against a first side of the
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respective grille structure and an intake air current on the opposite side of
said grille.

it must be understood that the machine may also have more than two
tanks which are arranged in series and which may be aligned or also situated
alongside each other, with a suitable system for deviating the path of the
fabric.

Brief description of the drawings

The invention will be better understood with reference to the description
and the accompanying drawing which illustrates a practical embodiment of the
invention. More particularly, in the drawing:

Fig. 1 shows a perspective view of the internal part of the machine as a
whole, from which the walls and the external housing have been removed in
order to show the internal components;

Fig. 2 shows a perspective and partially sectioned view of a detail of
the double Venturi tube;

Fig. 3 shows a detail of one of the ends of the suction ducts in which
the suction mouths are formed.

Detailed description of an embodiment of the invention

Fig. 1 s‘hows the internal components of the machine in a perspective
view, all the external containing walls and housing having been removed so
as to provide an overall view of the inside of the machine itself.

In the example illustrated, the machine is designed for the treatment of
fabric in rope form, as mentioned above, but may also be designed for the
treatment of fabric in open width form. '

The machine has inside it a first tank 1 and a second tank 3 which are
positioned in series along a path for treatment of the fabric T and between
which a transfer member denoted overall by 5 is arranged. The tank 1 has,
associated with it, a conveying unit 7 for introduction of thé fabric T, while the
tank 3 has, associated with it, a second conveying unit 9 for extraction of the
treated fabric from the machine. The two conveying units 7 and 9 have a
plurality of cylinders, at least one of which is motorized so as to impart to the

fabric T the necessary speed for insertion and extraction from the machine in
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such a way as to obtain a continuous gradual insertion and continuous
gradual extraction of the fabric into and from the machine in the direction
indicated by the arrows.

Inside the machine, the fabric T forms a supply which is distributed
between the tanks 1 and 3. In the condition shown in Fig. 1, the supply of
fabric T is situated practically all inside the tank 3 and the transfer member 5
is positioned so as to remove the supply of fabric from the tank 3 and transfer
it into the tank 1 in the manner which will be described below. The speed of
transfer of the supply from one tank to another is preferably much greater
than the speed of insertion and extraction of the fabric into/from the machine,
such that each section of fabric undergoes inside the machine, before
emerging from it, a plurality of treatment passes, being transferred several
times from one tank to the other.

Slides 11 and 13 on which the fabric T rests are respectively arranged
inside the tanks 1 and 3. The slides 11 and 13 are shaped, in their bottom
part, so as to form a sort of cradle and extend upward and toward the transfer
member 5, fdrming guide surfaces for the fabric T. The slides 11 and 13 are
made of or lined with a material having a low coefficient of friction, for
example Teflon®, in order to facilitate sliding of the fabric.

The transfer member 5 pivots about an axis A-A which is horizontal and
perpendicular to the direction of feeding of the fabric through the machine.
The transfer member 5 is symmetrical with respect to the axis A-A and has
two opposite mouths 5A and 5B (see in particular Fig. 2 also).

Two grille structures 15 and 17 are provided in positions facing each
other, opposite the transfer member 5, so as to be located respectively
opposite the mouth 5A and the mouth 5B. As can be seen in Fig. 1, when the
transfer member 5 is located in the position shown there, the mouth 5A is
located exactly facing the grille structure 15, while the mouth 5B is located
directed downward and pointing toward the slide 13, i.e. the bottom of the
tank 3. By pivoting the transfer member 5 so as to bring it into a position
which is symmetrical with respect to that shown in Fig. 1, relative to the

horizontal plane containing the axis A-A, the mouth 5A will be located pointing
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downward, i.e. toward the bottom of the tank 1, while the mouth 5B will be
located facing the grille structure 17.

Respective suction mouths 19 and 21, which are formed at the ends of
a U-shaped duct denoted by 23 and lying in a substantially horizontal plane
are located behind the grille structures 15 and 17. Respective opening and
closing gates indicated by 25 and 27 are located inside the duct 23, in the
vicinity of the suction openings 19 and 21 (see in particular also the detall in
Fig. 3).

In the condition shown in Fig. 1, the gate 25 associated with the suction
mouth 19 is located in an open position, while the gate 27 associated with the
suction mouth 21 is located in the closed position.

The suction duct 23 is connected to the intake of a fan 29, the output
31 of which is connected, via a gate 33, to the pneumatic transfer member 5.
By means of the gate 33, the air flow from the output 31 may be deviated into
one or other of the two ducts 35A and 35B which are connected by means of
respective headers 37A, 37B (Fig. 2) to the transfer member 5.

As can be seen in particular in Fig. 2, the transfer member 5 has an
external casing defining the mouths 5A and 5B inside which a rectangular
through-duct 39 is located. A space divided by means of inclined walls 43 into
two parts is defined between the external casing, indicated by 41 in Fig. 2,
and the internal through-duct 39. One part of this space is connected to the
mouth 5A and to the duct 35A, while the other part is connected to the mouth
5B and to the duct 35B.

With this arrangement depending on the position of the gate 33, air is
introduced at high speed into one or other of the two parts info which the
space or cavity defined between the casing 41 and the rectangular duct 39 is
divided, and therefore an air flow emerging from the mouth 5A or 5B,
respectively, is produced. The air flow draws along the fabric introduced into
the rectangular duct 39.

The pivoting of the transfer member 5 about the axis A-A is controlled
by means of an actuator 43, for example a cylinder/piston actuator (Fig. 1).

The machine described hitherto functions as follows.



WO 03/023111

10

15

20

25

30

PCT/IT02/00575
8

The fabric T is gradually introduced into the first tank 1 by means of an
inward conveying unit 7 and gradually extracted from the tank 3 by means of
an outward conveying unit 9. The supply of fabric which is formed in the two
tanks is transferred alternately from one tank to the other by means of the
transfer member 5. In the condition shown in Fig. 1, the supply of fabric
present in the tank 3 is gradually extracted from it and transferred in the tank
1. This operation is performed by the transfer member 5 which, during this
step, is inclined with respect to the horizontal so that its mouth 5A is directed
upward against the grille structure 15, while the mouth 5B is directed
downward and pointing toward the slide 13 and the botiom of the tank 3. The
mouth 5B therefore forms an inlet opening for the fabric, while the mouth 5A
forms the outlet opening for the fabric and is located substantially aligned with
the suction mouth 19.

This position facilitates picking up of the fabric from the tank 3 and its
propulsion against the grille structure 15 as a result of the air flow generated
in the cavity between the casing 41 and the rectangular duct 39 inside the
transfer member 5. The gate 33 is located in a position such as to introduce
all the air supplied from the fan 29 into the duct 35A. The gate 25 inside the
suction duct 23 is open, while the gate 27 is closed. This has the effect that
an air flow is sucked in through the suction mouth 19 and is added to the air
flow emitted by the transfer member 5, thereby increasing the force with which
the fabric is made to strike against the grille structure 15. Basically, the air
emerging from the transfer member 5 or at least a part thereof is sucked in by
the rear-lying suction mouth 19.

The air sucked in through the suction mouth 19 and the duct 23 is
drawn off by the fan 29 and introduced again into the transfer member 5.

Thus, on the one hand a greater efficiency in the mechanical tfreatiment
of the fabric and 6n the other hand a greater thermal efficiency is obtained
since the air used for the pneumatic transfer follows a closed path inside the
machine. If the air has been conditioned, for example heated and/or
humidified, this avoids dissipation of the energy used for conditioning

purposes.
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When the fabric supply inside the tank 3 has been used up, the
position of the conveying member 5 is switched by means of pivoting in an
anti-clockwise direction and the position of the gates 25, 27 and 33 is also
switched. The output air flow from the fan 29 is then introduced through the
duct 35B into the part of the cavity between the casing 41 and the tube 39
which communicates with the mouth 5B. The fabric is in this way removed by
means of the transfer member 5 from the slide 11 and then from the tank 1
and propelled against the grille structure 17.

The machine may be suitably completed with a burner 51, for example
of the gas type, for generating the heat necessary for keeping the air
circulating inside the machine heated. The air is heated by means of a heat
exchanger as it passes from the suction duct 23 to the fan 2.

Extractable filters 53 for removing any loose pile released by the fabric
are also provided inside the suction duct 23.

Deflectors 55, 57 for directing and containing the air flow are aiso
provided above the ends of the suction duct 23 opposite the grille structures
15 and 17.

The machine may be suitably equipped with ducts for releasing the
used air and introducing fresh air so as to perform gradual and controlled
renewal of the internal air and therefore control the moisture and temperature
conditions in an efficient manner.

In the example shown, the machine is equipped with two pairs of
shaped brackets which are arranged in front of the mouths 5A and 5B of the
transfer member 5, along the respective slides 11, 13. One of said pairs of
brackets can be seen in particular in Fig. 2 and is denoted by 51. These
brackets define a passage with a narrow cross-section for the fabric, such that
on the entry side of the transfer member 5,‘the fabric is forced to pass
between the brackets before entering into the transfer member 5 itself. Onthe
exit side of the transfer member, the fabric passes over the brackets 51
which, on this side, do not have any effect. It may also be envisaged to splay
the brackets on the fabric exit side so as to prevent them from hindering the

passing movement of the fabric itself. The mutual distance of the brackets
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may be modified depending on the width and the thickness of the fabric
and/or depending on the degree of mechanical treatment which they must
perform on the fabric.

The effect of the shaped brackets 51 is similar to that of the fabric
constriction ring provided along the closed treatment path in machines which
operate in a discontinuous cycle: the fabric removed from the tank in which
the supply is present undergoes lateral compression by the brackets 51, while
it is pulled by the transfer member 5. The lateral compression has the
mechanical effect of breaking the fibers, in addition to the effect due to
propulsion against the grille structures 15, 17.

It is understood that the drawing shows only an example provided by
way of practical demonstration of the invention, it being possible to vary the
forms and arrangementé of the invention without thereby departing from the
scope of the idea underlying the invention itself. The presence of any
reference numbers in the accompanying claims is intended to facilitate
reading of the claims with reference to the description and the drawing and

does not limit the scope of protection defined by the claims.
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CLAIMS

1. A machine for the continuous treatment of a fabric, comprising:

- means for supplying the fabric;

- means for extracting the fabric;

- between the supplying means and the extraction means, a section for
treatment of the fabric with at least one first tank and one second tank which
are positioned in series and between which a pneumatic transfer member for
transferring the fabric alternately from the first tank to the second tank and
vice versa is arranged;

characterized in that:

- said pneumatic transfer member is pivotable so as to assume at least
two positions depending on the direction of feeding of the fabric through said
pivoting transfer member;

- in front of said transfer member, opposite the first and second tanks,
two grille structures are arranged, the fabric being made to strike against them
by said transfer member;

- on the opposite side of each grille structure, with respect to the
transfer member, a respective suction mouth is arranged, said mouth sucking
in the conveying air emerging from said transfer member.

2. Machine according to Claim 1, characterized in that the two
suction mouths are connected to a single intake duct and are equipped with
intercepting members for intercepting the flow sucked in alternately through
one or the other of said suction mouths.

3. Machine according to Claim 1 or 2, characterized in that it is
configured to treat the fabric in rope form.

4, Machine according to one or more of the preceding claims,
characterized in that said transfer member comprises a pivoting double
Venturi tube. |

5. Machine according to one or more of the preceding claims,
characterized in that each of said tanks has, arranged inside it, a respective
slide for the fabric, above which the respective grille structure is situated, said

transfer member being able to be oriented so as to have a fabric entry end
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directed toward the respective slide of the tank from which the fabric is
removed and an exit end directed toward the grille structure of the tank into
which the fabric is transferred.

6. Machine according to Claim 5, characterized in that said exit end
is substantially aligned with the corresponding suction mouth.

7. Machine according to one or more of the preceding claims,
characterized in that a deflector for deviating the air supplied from said
transfer member toward the respective suction mouth is arranged above and
behind each of said grille structures.

8. Machine according to one or more of the preceding claims,
characterized in that it comprises, in front of the mouths of said transfer
member, respective pairs of brackets between which the fabric is passed
before entering into the transfer member, the mutual distance between the
brackets of each pair being such as to cause lateral compression of the fabric.

9. Machine according to Claim 8, characterized in that the distance
of the brackets of each pair is adjustable.

10. Machine according to Claim 8 or 9, characterized in that said
brackets may be moved toward or away from each other depending on the
operating conditions of the machine.

11.  Method for the continuous treatment of a fabric, comprising the
steps of:

- gradually introducing the fabric into a first tank;

- gradually extracting the fabric from a second tank, forming a supply of
fabric which is transferred pneumatically from said first tank to said second
tank and vice versa, undergoing a méchanical treatment;

- pneumatically propelling the fabric alternately against a first or against
a second grille structure associated with said first and said second tank,
generating an outbut air current acting against a first grille structure side and

an intake air current on the second side of said grille.
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