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A method and a machine for ﬁnishing of fabrics
down upstream of said conveying pipe (38), so that the
fabric strand (22) advances in the conveying pipe (38) at
a speed substantially lower than the speed at which it
would be dragged by said air ﬂow in the absence of said
slowing down.
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(57)
A method for ﬁnishing of fabrics, in which at
least one fabric strand (22) is inserted into a pneumatic
conveying pipe (38) supplied with a high speed air ﬂow,
so as to drag said strand (22) from a ﬁrst to a second
end of a tank (36) in which said strand (22) collects in a
series of movable laps. Said fabric strand (22) is slowed
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Description

drawings, in which:

[0001]
The present invention relates to a method
and a machine for ﬁnishing fabrics in strand form.
[0002]
More speciﬁcally, the invention refers to ﬁnishing treatments in which at least one strand of fabric is
inserted into a pneumatic conveying pipe which is supplied with a high speed air ﬂow, so as to drag the strand
from a ﬁrst to a second end of a tank in which the fabric
strand collects in a series of movable laps. From EP-A0215745 and EP-A-0312509 ﬁnishing treatments are
known in which a pneumatic conveying pipe is used for
projecting with high speed the fabric strand against a
grill-shaped wall placed in front of the exit of the conveying pipe. In accordance with what has been disclosed in
these documents, the treatment is obtained by a virtue
of a violent impact of the fabric against the grill, the
pneumatic pipe being only a means for dragging the
fabric at high speed.
[0003]
The object of the present invention is to provide an improved method and machine which increase
the efﬁciency of the treatment. A further object of the
present invention is to provide a ﬁnishing system which
can operate continuously.
[0004]
According to the present invention, these
objects are achieved by a method and a machine having the features forming the subject of the claims.
[0005]
The present invention is essentially based
on the idea of slowing down the fabric strand upstream
of the pneumatic conveying pipe, so that the fabric
strand advances in the conveying pipe with a substantially lower speed with respect to the speed at which the
strand would be dragged by the air ﬂow in the absence
of such slowing down.
[0006]
The treatment of the strand is not obtained
by an action of violent projection of the fabric against a
wall as provided by the prior art but, on the contrary, by
shaking the fabric into the conveying pipe. Such shaking
is obtained by virtue of the fact that the fabric advances
with a very low controlled speed, for instance of about
50 m/1' whereas the air ﬂow in the absence of the slowing down of the fabric would tend to drag the fabric at a
substantially greater speed, for instance of about 800
m/1'. The difference between the speed of the air ﬂow
and the speed of advance of the fabric generates a continuos shaking of the fabric which determines an intense
and effective action of softening of the ﬁbers.
[0007]
Since the fabric advances in the ﬁnishing
machine according to the invention with a very slow
speed with respect to the traditional systems, it is possible to carry out a continuos treatment with fabric supplied from and collected on rolls since the time of
permanence of the fabric in the ﬁnishing machine is sufﬁcient for obtaining a complete treatment.
[0008]
Characteristics and advantages of the
present invention will become clear in the course of the
detailed description which follows, given purely by way
of non-limiting example, with reference to the attached
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ﬁgure 1 is a schematic lateral view of a continuos
treatment system using a ﬁnishing machine according to the present invention,
ﬁgure 2 is a plan view of the system of ﬁgure 1,
ﬁgure 3 is a schematic cross-sectional view taken
along the line III-III of ﬁgure 2,
ﬁgure 4 is a cross-sectional view taken along the
line IV-IV of ﬁgure 3,
ﬁgures 5 and 6 are lateral views in greater scale of
the part indicated by the arrow V in ﬁgure 3,
ﬁgure 7 is a view in greater scale of the detail indicated by the arrow VII in ﬁgure 6, and
ﬁgure 8 is a cross-sectional view taken along the
line VIII-VIII of ﬁgure 7.

[0009]
With reference to ﬁgures 1 and 2, a continuos system for ﬁnishing fabrics is indicated 10.
[0010]
The system 10 comprises as a main element
a ﬁnishing machine 12 which will be disclosed in detail
in the following. The system 10 further comprises a
feeding station 14 and a collecting station 16. In the
feeding station 14 a roll 18 of fabric to be treated is carried in a freely rotatable manner by a support 20. The
fabric 22 coming from the roll 18 forms a strand which
advances into the ﬁnishing machine 12 where it is subjected to a ﬁnishing treatment. A strand 22' of treated
fabric (shown in broken lines in ﬁgures 1 and 2) comes
out from the machine 12 and passes through a strand
opener 24 including, in a way per se known, a rotating
sleeve 26. Cylinders 28 with herringbone scorings complete the opening of the strand. The opened fabric is
then collected on a roll 30 which is free to rotate on a
support 32 arranged in the collecting station 16. The roll
30 is rotated with a constant surface speed by a motordriven roll 34 pressed on the outer surface of the roll
under formation. In the collecting station 16 a second
support 32' with an associated motor-driven roll 34' is
preferably provided. Therefore, it is possible to start collecting the fabric on a new roll as soon as the previous
roll has been completed, without the need to stop the
system.
[0011]
With reference to ﬁgure 3, the ﬁnishing
machine 12 comprises a closed tank 36 in which is provided at least one pneumatic conveying pipe 38 extending from a ﬁrst to a second end of the tank 36. Generally,
the machine 12 will be provided with two or more conveying pipes 36 arranged side by side. The number and
the relative disposition of the pneumatic conveying
pipes 38 can be varied depending on the speciﬁc
needs. The pneumatic conveying pipe 38 has an inlet
section 40 and an outlet section 42. The inlet section 40
is connected to a pipe 44 for supplying a high speed air
ﬂow coming from a fan 46 placed outside the tank 36.
The air ﬂow can be heated or not and its speed can be
adjusted by varying the speed of rotation of the fan 46.
If the machine 12 is provided with a plurality of convey-
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ing pipes 38, as it is normally the case, they are preferably connected in parallel to each other to the same fan
46. The outlet section 42 of the pneumatic conveying
pipe 38 has an arcuate shape which terminates tangent
to the bottom wall of the tank 36 and opens into a folding
chamber 48. If several conveying pipes 38 are provided,
the tank 38 will have longitudinal walls 50 which form a
plurality of side by side folding chambers.
[0012]
Upstream of the pneumatic conveying pipe
38 is placed a feeding device 52 which draws the fabric
strand 22 from the folding chamber 38 and sends it to
the inlet section 40 of the conveying pipe. The purpose
of the feeding device 52 is to advance the strand 22 at a
speed substantially lower than the speed at which the
fabric strand 22 would be dragged by the air ﬂow in the
absence of the slowing dawn carried out by the feeding
device 52. During the operation, the feeding device 52
advances the fabric strand 22 at a speed variable for
instance from 20 to 60 m/1' whereas the dragging air
ﬂow would tend to drag the fabric, in the absence of a
slowing down, to a speed variable from 800 to 1000
m/1'. In practice, the fabric strand is braked by the feeding device 52. Consequently, it is subjected into the conveying pipe 38 to an intense shaking action which
continuously opens and closes the strand. It is this
shaking action produced by the air ﬂow which carries
out the ﬁnishing treatment on the fabric by producing a
softening of the ﬁbers which gives a particularly good
quality to the surface of the fabric.
[0013]
The fabric which comes out from the outlet
section 42 of the pneumatic conveying pipe 38 collects
in the folding chamber 48 in a series of movable laps.
From the folding chamber 48 the fabric strand can be
sent to a further pneumatic conveying pipe placed side
by side to the ﬁrst one. In the example shown in ﬁgure 2,
the machine 12 is provided with three conveying pipes
placed side by side. The fabric strand runs subsequently through the three pipes and when it comes out
from the last pipe the treatment is over. The strand coming out from the folding chamber 48 associated to the
last pipe is sent to the outlet of the machine and to the
collecting station 16.
[0014]
Although the ﬁnishing machine 12 according
to the present invention is particularly advantageous for
a continuos treatment with both feeding and collection
on a roll, it can also be used for discontinuous treatments, wherein each conveying pipe 38 and the folding
chamber 48 associated thereto receive a respective
fabric strand with head and tail sewn to each other. As
an alternative, the machine 12 could also operate in a
discontinuous manner but with only one fabric strand
whose head end tail are sewn to each other, which runs
subsequently through all the conveying pipes of the
machine 12.
[0015]
The feeding device 52 can be formed in different ways provided that it is able to slow down the
advance of the fabric strand through the conveying pipe
38. In the following a preferred embodiment of the feed-
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ing device 52 will be disclosed, which however does not
limit the present invention.
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[0016]
With reference to ﬁgures 4 to 6, the feeding
device 52 comprises a pair of cylinders 54, 56 with axes
parallel to each other, which extend substantially for the
whole width of the machine 12. Preferably, the two cylinders have matching outer proﬁles, for instance starshaped. The lower cylinder 54 is rotated by an electric
motor 58 (see ﬁgure 5) by means of a belt or chain 60.
The upper cylinder 56 is movable with respect to the
lower cylinder 54 between a lowered position shown in
ﬁgure 5 and a raised position shown in ﬁgure 6. In the
lowered conﬁguration, the star-shaped proﬁles of the
cylinders 54 and 56 are not in reciprocal contact. Therefore, the upper cylinder 56 is not driven in rotation by the
mechanical contact with the lower cylinder 54. A transmission including a toothed belt 52 cooperating with two
toothed pulleys 64, 66 ﬁxed respectively to the lower
cylinder 54 and to the upper cylinder 56 is provided for
driving in rotation the upper cylinder 56 with a speed
synchronous with respect to the speed of rotation of the
lower cylinder 54. The toothed belt 62 is also wound on
a pair of idle transmission pulleys 68 carried by a pair of
arms 72 articulated about a ﬁxed axis 73. The outer
ends of the arms 72 are articulated to a second pair of
arms 74 articulated to a pneumatic or elastic tightening
element 76 which exerts on the arms 74 a force in the
direction indicated by the arrow 78.
[0017]
As shown in greater detail in ﬁgures 7 and 8,
the upper cylinder 56 is ﬁxed to a shaft 80, each end of
which is slidably mounted into a vertical slot 82 formed
in a stationary support plate 84. Each end of the shaft
80 is rotatably carried by a plate 84 (ﬁgure 8) carried by
a cross member 86 which can be moved in a vertical
direction by means of a pair of actuators 88. When the
actuators are extended, the upper cylinder 56 is in a
raised position and the feeding device 52 is inoperative.
In this conﬁguration it is possible to easily pass the fabric between the cylinders 54, 56 for inserting the fabric
in the conveying pipe 38. When the actuators 8 are lowered, the upper cylinders 56 gets closer to the lower cylinder 54. Slackening of the belt 62 is compensated by
the downward movement of the transmission pulley 68
under the force produced by the tightening element 76.
The toothed belt 62 ensures that the cylinders 54 and
56 rotate with concordant and synchronous speed even
without a direct mechanical contact between the surfaces of the cylinders, for preventing damages to the
fabric. The shape of the cylinders 54, 56 permits to
obtain an efﬁcient grasp on the fabrics strand without
subjecting the strand to a strong compression force
which could produce permanent signs especially on
delicate fabrics.
[0018]
As it has been mentioned above, the device
52 could be replace by any other system adapted to
brake the fabric strand for enabling the strand to
advance at a controlled speed in the conveying pipe 38.
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Claims
1.

surfaces with proﬁles at least partially matching
with each other.

A method for ﬁnishing of fabrics, wherein at least
one fabric strand (22) is inserted into a pneumatic
conveying pipe (38) supplied with a high speed air
ﬂow, so as to drag said strand (22) from a ﬁrst to a
second end of a tank (36) in which said strand (22)
collects in a series of movable laps, characterized
in that said fabric strand (22) is slowed down
upstream of said conveying pipe (38), so that the
fabric strand (22) advances in the conveying pipe
(38) at a substantially lower speed with respect to
the speed at which it would be dragged by said air
ﬂow in the absence of said slowing down.
A method according to claim 1, characterized in
that the fabric strand (22) is slowed down by passing said strand (22) between a pair of counter-rotating cylinders (54, 56).

3.

A method according to claim 2, characterized in
that said counter-rotating cylinders (54, 56) are
forced to rotate at a controlled speed.

4.

A method according to claim 1, characterized in
that a continuos fabric strand (22) coming from a
roll (18) is treated by passing the strand with controlled speed through said pneumatic conveying
pipe (38) and is subsequently opened and collected
on a roll (30).
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A machine for ﬁnishing fabric in strand form, comprising:
-

a tank (36) in which at least one strand (22) of
fabric to be treated collects in series of movable
laps,
at least one pneumatic conveying pipe (38)
supplied with a high speed air ﬂow for dragging
the fabric strand (22) from a ﬁrst to a second
end of said tank (36), and
means (52) for feeding at least one fabric
strand (22) to an inlet section (40) of said conveying pipe (38),
characterized in that said feeding means (52)
are provided for slowing down the advance of
said fabric strand (22) to a speed substantially
lower than the speed at which the fabric would
be dragged by said air ﬂow in the absence of
said slowing down.

A machine according to claim 5, characterized in
that said feeding means (52) comprises a pair of
counter-rotating cylinders (54, 56) which are forced
to rotate at a controlled speed.

8.

A machine according to claim 7, characterized in
that in operation said cylinders (54, 56) are maintained in a relative position in which there is no contact between the respective outer surfaces.

9.

A continuos system for ﬁnishing fabric, characterized in that it comprises a station (14) for feeding
fabric from a roll, a station (16) for collecting fabrics
on a roll and a machine for ﬁnishing fabric in strand
form according to one or more of the preceding
claims.
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A machine according to claim 6, characterized in
that said cylinders (54, 56) have respective outer
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