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@ Continuous process for the nobilisation of yarns and device suited to perform said process.

@ The invention discloses a continuous process for
the nobilization of yarns dyed on cones, comprising
a phase during which the yarn (10, 46) continuously
runs through an essentailly cylindrical treatment
chamber (9, 41) and at the same iime a phase of
letting into the freatment chamber a gasseous fluid
under pressure through one or more openings (13),
which create a turbulence movement of the fluid

within said chamber. The device performing said
process comprises a prismatic body (2) wherein
there are a treatment chamber (9, 41) into which the
gasseous fluid under pressure is forced to siream
and a lid (7, 43) sliding over the treatment chamber,
which is activated by mechanical, elecirical or pneu-
matic means.
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The present invention concerns a coniinuous
process of nobilisation by rounding the cross sec-
tion of single-strand or twisted yarns, died on
cones and a device to perform said nobilisation
process.

It is a known fact that two methods are essen-
tially applied for the dying of yarns and, more
precisely, the dying of skiens or the method of
dying on cones. Between the two methods, the one
of dying yarn on cones is the less expensive, so
that the general tendency is that of employing it
whenever possible.

However, said method of dying the yarn on
cones, while presenting the advantage of beeing
more cost-effective than the method of dying the
skeins, also presents the disadvantage that, during
the dying process, the yarn undergoes a pressing
action which persists at the end of the freatment
and manifests itself in a flattening of the thread,
which, therefore, loses its qualities of softness and
fluffiness.

In the attempt of eliminating the inconvenience
of the flattening of the yarn generated by the dying
process on cones, some methods have been de-
velopped having the purpose of attempting to fluff
up the yarn after the dying process, so as to give
back to it its original chracteristics.

One of said methods implies sending the yarn,
after it has been died, through a radio-frequency
field. Said method, by which the freatment can be
made either with dry or wet yarn, is not only
complex and costly, but up to date it has not
proven to give optimum results.

It is with the purpose of eliminating the above-
mentioned inconveniences that the present inven-
tion has been developped. its main purpose is to
obtain a continuous process of rounding the cross
section of the yarn and a device suited to perform
said nobilisation process, in order to guaraniee the
restoration of the quality characteristics of the yarn,
after the treatment of dying on cones.

Another purpose of the invention is for the
device performing said process to be simple to
apply to the winding machines which, after the
dying process, rewind the yarn on commercial
cones. The above-mentioned purposes and others,
which will be better understood hereafter, are
reached by a nobilisation process rounding the
cross-section of the yarn, particularly suited for
single-strand or twisted yarns, which have been
died on cones, which in accordance with the patent
claims is characterised in that it has:

- a phase during which the yarn continuously
runs through an essentially cylindrical cham-
ber, open at both ends, said running-though
occurring in an essentially axial direction;

- a phase during which a gasseous fluid under
pressure is let into the cylindrical chamber
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through one or more openings having trans-
versal axes in relaiion to the axis of the
cylindrical chamber and creating a turbulence
motion of the fluid within said chamber.

According to the process of the invention the
died yarn, which is wound on a cone is unwound
and rewound on another cone. During the passage
from one cone to the other, all the yarn, which
during the dying treatment had undergone a flat-
tening action, goes through the cylindrical treat-
ment chamber, which is placed beween the unwin-
ding cone and the rewinding one. Because of the
turbulence motion of the gasseous fluid under
pressure, which is forced within the treatment
chamber, the yarn, which had been previously
compressed, is hit by the turbulence of the gas-
seous fluid, so that the flaitened fibers are fluffed-
up and the varn regains its original, substantially
cylindrical shape, which it had lost.

According to a preferred embodiment of the
invention, the device performing said rounding pro-
cess consists of a prismatic body connected with
the structure of the winding machine and support-
ing the block in which the chamber for the treat-
ment of the yarn is obtained. The treatment cham-
ber presenis a lengthwise slot allowing the easy
introduction of the yarn and some openings ar-
ranged preferably tangential to its straight transver-
sal cross-section for the intake of compressed air.

A lid provided with an elastic shutting system
and sliding through some operating devices be-
longing fo the prismatic body,closes the chamber
while the yarn is running through it and is being
treated therein.

According to a different embodiment the treat-
ment chamber does not present any slot for the
insertion of the yarn, because it is obtained in part
within the prismatic body and in part in the sliding
lid, so that the introduction of the yarn into the
treatment chamber occurs by displacing the sliding
lid. In both embodiments some openings are fore-
seen. They belong to the prismatic body of the
device or are separated from it and arranged at the
ends of the treatment chamber, in the area where
the yarn runs through and they are used for clean-
ing purposes. The cleaning is done by blowing air
or another gasseaous fluid under pressure or by
suction.

Advantageously the nobilisation process ac-
cording fo the invention and the device suited to
perform said process yield a quality result on the
yarn dyed on cones which is comparable with the
quality result obtained when dying yarn in skeins,
while the cost of the former process remains lower.

Further scope of applicability of the present
invention will become apparent from the detailed
description given hereinafter. However, it should be
understood that the detailed description and spe-
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cific examples, while indicating preferred embop-
diments of the invention, are given by way of
illustration only, since various changes and modi-
fications within the spirit and scope of the invention
will become apparent to those skilled in the art
from this detailed description and from the draw-
ings, wherein:

- Fig. 1 shows a side view of the lengthwise
cross-section of the device of the invention;

- Fig. 2 shows a side view of the device ac-
cording to the invention;

- Fig. 3 shows a top view of the device of the
invention;

- Fig. 4 shows the device of Fig. 1 during its
working cycle;

- Fig. 5 shows the device of Fig. 1 in its open
position, in the case when the yarn is torn or
the cone is empty;

- Fig. 6 shows a magnified transversal cross-
section of the block wherein the cylindrical
chamber for the treatment of the yarn is
obtained;

- Fig. 7 shows a top view of the block of Fig. 6;

- Fig. 8 shows a different embodiment of the
device according to the invention;

- Fig. 8 shows the detail of the treatment
chamber concerning the differring embodi-
ment represented in Fig. 8.

As can be observed in Fig. 1, the device ac-
cording to the invention, which is indicated as a
whole with 1, consists of a prismatic body 2
wherein a distribution drawer 3 and an activating
cylinder 4 are obtained. These present respectively
a shutter 5 and a piston 6, both being connected
with the sliding lid 7. Moreover, a block 8 is applied
on the prismatic body 2. Within this block 8 is
obtained the treatment chamber 9 through which
the yarn 10 to be nobilized is made to run, as can
be observed more closely in Fig. 2.

In the embodiment being described the treat-
ment chamber is obtained within a removable block
8, which is matched with the prismatic body 2. ltis,
however, understood that said treatment chamber
can also be obtained completely within the pris-
matic body 2, or partly within the prismatic body
and partly within the sliding lid, as will be seen
hersinafter in the description of a different embodi-
ment of the device according to the invention.
During the nobilization process yarn 10 is led by
the thread guides 11 applied to the prismatic body
2.

Block 8, within which the freatment chamber 9
is obtained, is also represented magnified in Fig. 4
and in Fig. 5, and it can be observed that the
treatment chamber 9 presents a slot 12 for the
introduction of yarn 10 and an opening 13, which,
through a connecting chamber 14, is connected
with a duct 15, which in turn is connected with the
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distribution drawer 3, from which, depending on the
position of shutter 5, it receives compressed air
from the external supply source 16.

Departing from the distribution drawer 3,
through some lateral ducts 17, which are visible in
Fig. 1 and also in Fig. 3, compressed air is sent on
to the bottom part of the thread guides 11 with the
purpose of keeping clean the area where the yarn
runs through the thread guides themselves.

For the description of the operating mode of
the device 1 according to the invention reference is
made to the Figs. 1, 4 and 5, which show different
stages of the process for the nobilisation of yarn
10.

Yarn 10, as can be observed in the Figs. 2, 6
and 7, is threaded through slot 12 and is thereby
introduced into the freatment chamber 9. At the
beginning of the process cycle the device accord-
ing to the invention presents itself as represented
in Fig. 1, where it can be observed that the sliding
lid 7 leaves the treatment chamber @ uncovered.
This situation occurs at the beginning of the cycle,
when yarn 10 is siill and is being threaded into the
treatment chamber 9, since spring 20 belonging to
the activating cylinder displaces to the right piston
6 and, as a consequence also the sliding lid 7,
which is connected with it. [t can be observed that
shutter 5 also follows the sliding lid 7, with which it
is also connected, and it arranges itself so that its
middle area 22 and its left lateral area 23 intercept
on their underside the ducts 24 letting in the com-
pressed air, while their upper sides intercept the
ducts 15 and 17 leading the compressed air to the
opening 13 of the treatment chamber 9 and to the
blasting openings 25 respectively. The pneumatic
distribution valve 30 conirolling the activating cyl-
inder 4, as can be observed, is of the normally
closed type with a pneumatic control and, in this
situation it is not being operated.

When the winding machine (not represented in
the figure), on which the device according to the
invention is applied, begins to re-wind yarn 10 and
makes it run in the direction shown by arrow 31
from the dying cone to the commercial cone {(not
represented in the figure), a pneumatic control
shown in Fig. 4 with the dotted line 32 and op-
erated by a micro-swiich arranged on the winding
machine (not represented in the figure), which is
activated by the cone when it begins to rotate,
switches the pneumatic distribution valve 30 to its
open position represented in Fig. 4. In this situation
the compressed air inlet 16 through the duct 33
lets compressed air flow into the active chamber
34 of the activating cylinder 4, whose piston 6
causes lid 7 to close over the treatment chamber 9.
At the same time shutter 5 of the distribution draw-
er 3 is moved to the left. Its middle area 22 frees
one of the ducts 24 bringing compressed air and
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through duct 15 it lets air into opening 13 and from
there into the treatment chamber 9. The
compressed-air jet creates within the treatment
chamber 9 a turbulence which shakes the fibers
constituting yarn 10 and it confers to it the fluffi-
ness which it had lost during the dying process.

The treatment continues until the yarn 10 is
torn or the cone being unwound is empty. In both
cases, the micro~switch signalling the stand-still of
the cone switches off the signal 32 to valve 30 and
switches it to the position indicated in Fig. 5, there-
by causing the discharge of chamber 34 of the
activating cylinder 4. The thrust of spring 20
causes the sliding lid 7 to move to the right. Before
the lid positions itself in its final position repre-
sented in Fig. 1, it goes through the intermediate
position represented in Fig. 5, where the terminal
end 23 of shutter 5, belonging to the distribution
drawer 3, frees at the same time inlet 25 and the
compressed air which, through the ducts 17, flows
through the openings 25 arranged near the thread
guides 11. Thereby a violent air blast is obtained,
which will eliminate possible dust or any other kind
of dirt which might have built up during the treat-
ment on the openings 27 through which yarn 10
runs in the thread guides 11. The cleaning air flow
through the openings 25 stops when piston 6
reaches the end of its stroke, in which case the
device 1 according to the invention resumes the
position represented in Fig. 1, wherein shutter 5
intercepts both the ducts 24 and 26 for the com-
pressed air inlet and the intake ducts 15 and 17.

It will be pointed out that this blowing action
occurs both before the phase of the complete
opening of the sliding lid 7 and before the phase of
the complete shutting of the same sliding lid 7,
since during a complete back and forth stroke of
shutter 5, its middle part 22 and its terminal end 23
intercept twice the intake ducts of compressed air
which are connected with the distribution drawer 3.

A different embodiment of the device accord-
ing to the invention is represented in Fig. 8, where
it is indicated as a whole with 40. It will be noticed
that the difference consists in the shape of the
treatment chamber 41. Said treatiment chamber 41,
as can be observed more closely in the magnifica-
tion of Fig. 9, consists of two half-shells, the upper
half shell 42 being obtained within a block 49
attached to the sliding lid 43, while the lower half-
shell 44 is obtained within a block 48 attached fo
the prismatic body 45 of the device. It will be
noticed that in this embodiment the slot for the
threading through of yarn 46 fo be treated is miss-
ing, since the yarn is introduced into the treatment
chamber 41 when the sliding lid 43 is laterally
moved to the left. In this case yarn 46, which will
undergo the nobilisation process, can easily be
inserted into the lower half-shell 44 and it remains
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within the treatment chamber 41, when the sliding
lid 43 resumes its closed position.

By observing the figures, it will be noticed that
in each one of the described embodiments the
device according to the invention presents near the
sliding lid 7 and 43 a pawl 35 and 47 respectively
which gives the possibility of manually operating
the sliding lid, if necessary.

In each of the described embodiments the in-
ner surface of the treatment chamber can be lined
with ceramic material, or the chamber itself can be
made of a hard metal, so as to reduce the wear
and tear caused by the rubbing of the yarn during
the treatment.

On the basis of what has been described, it
can be understood that the device according to the
invention reaches the proposed purposes in both of
the described embodiments.

The main purpose of nobilizing the yarn which
runs through the treatment chamber is reached,
whereby the lost fluffiness and the bulk are recov-
ered thanks to the action of the compressed air. In
fact, the special essentially cylindrical shape of the
treatment chambers 9 and 41 causes the com-
pressed air which is let into them to create a
turbulence, which acting within the fibers constitut-
ing the yarn shakes them in a disorderly way,
thereby conferring to the yarn the bulk and fluffi-
ness which the dying treatment on the cone had
deprived it of.

lt can also be understood how the device ac-
cording to the invention can easily be applied to
any winding machine now available on the market,
since it can be positioned in any free space avail-
able between the dying cones being unwound and
the commercial cones being rewound.

During the manufacturing process various
changes and modifications of the device according
to the invention may be made with the purpose of
improving its function or making the manufacture
easier. For instance, the transversal profile of the
treatment chambers may differ from the two de-
scribed profiles and also the openings letting the
air into the chamber can be arranged on the trans-
versal cross-section of the treatment chamber in
the most differring positions and according to an-
gles having inclinations differing from each other.

The blowing device consisting of the distribu-
tion drawer 3, of shutter 5 and of the ducts 26 and
17 and of the compressed air intake openings 25
can eventually not be incorporated in the device of
the invention, but they can rather constitute a sin-
gle device separated from the device according to
the invention and presenting one or more blowing
openings in correspondence with each installed
device according to the invention.

Moreover, the openings 25, instead of being
supplied with a gasseous fluid, such as compresed
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air, can also be made to perform a suction action
with the help of a vacuum pump, thereby obtaining
the same cleaning result.

It is however understood that all cf the possible

variations and changes will not exceed the scope
and spirit of the present invention.

Claims

1.

A continuous process for the nobilisation of
varns, particularly suited for single-strand or
twisted yarns, dyed on cones, characterized in
that it is provided with:

- a phase during which the yarn (10, 46)
continuously runs though an essentially
cylindrical treatment chamber (9, 41),
open at its ends, said running through
process occurring in an essentially axial
direction;

- a phase for the immission into the cylin-
drical treatment chamber of a gasseous
fluid under pressure through one or more
openings (13) having transversal axes in
relation fo the axis of the cylindrical
chamber and creating a turbulence
movement of the fluid within said cham-
ber.

2. A device suited to perform the continuous

nobilisation process according to claim 1, char-
acterized in that it comprises:

- achamber (9, 41) for the treatment of the
varn (10, 46), into which is sent the gas-
seous fluid under pressure;

- a lid (7, 43) sliding over the treatment
chamber (9, 41) activated by mechanical,
electrical or pneumatic means, wherein
said treatment chamber (9, 41) and said
sliding lid (7, 43) belong to the prismatic
body (2) of the device.

3. A device according to claim 2, characterized in

that the prismatic body presents:

- a pneumatic cylinder (4), preferably with
a single effect, whithin which a piston (6)
slides;

- a chamber (9, 41) for the treatment of the
yarn (10, 46) presenting at least one fran-
sversal opening (13) for the intake of the
gasseous fluid under pressure;

- a drawer (3) for the distribution of the
gasseous fluid under pressure, within
which a shutter (5) slides;

- some thread guides (11) applied on the
prismatic body and arranged at the end
of the treatment chamber;

- alid (7, 43) closing the treatment cham-
ber, sliding on the prismatic body and
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connected both with the piston (6) of the
pneumatic cylinder (4) and with the shut-
ter (5) of the distribution drawer (3);

- electromechanical means (30) for the dis-
tribution of the gasseous fluid under
pressure both to the pneumatic cylinder
(4) and fo the distribution drawer (3),
wherein the distribution drawer (3) is con-
nected with each opening (13) of the
freatment chamber (9, 41) through a duct
(15) obtained within the prismatic body
(2) and supplies it with a fluid under
pressure through the movement of the
shutter (5) whenever the piston (8) of the
pneumatic cylinder (4) moves the lid (7)
to its closed position over the treaiment
chamber (9, 41).

A device according to claim 1, characterized in
that the distribution drawer (3) is connected
with each cleaning opening (25) arranged on
the outside of the treatment chamber (9, 41) in
the area where the yarn runs through, said
connection occurring through a duct (17, 26)
obtained in the prismatic body (2) and it sup-
plies it through the movement of the shutter (5)
when the piston (6) of the pneumatic cylinder
(4) moves the lid (7) to its open position be-
yond the span of the treatment chamber (9,
41).

A device according to claim 3 or 4, character-
ized in that each opening (13) for the intake of
the gasseous fluid under pressure is arranged
co-planar and tangential to the straight trans-
versal cross-section of the treatment chamber
(9, 41).

A device according to claim 3 or 4, character-
ized in that the freatment chamber (8) is ob-
fained within a removable block (8) attached to
the prismatic body (2) and presents both a slot
(12) for the threading of the yarn (10) and at
least one opening (13) for the intake of the
gasseous fluid under pressure, obtained within
the removable block (8) wherein the treatment
chamber (9) is obtained.

A device according to claim 3 or 4, character-
jzed in that the ireatment chamber (41) is
made in two paris (44, 42) separated from
each other, one part (44) being made within a
block (48) applied to the prismatic body (2),
while the other part (42) is obtained within
another block (49) applied to the sliding lid
(43).

A device according to claim 4, characterized in
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that the cleaning openings (25) are made on
the prismatic body (2) in the area where the
thread guides (11) are connected with the pris-
matic body (2).

A device according to claim 3 or 4, character-
ized in that the inner surface of the treaiment
chamber (9, 41) is lined with ceramic material.

A device according to claim 3 or 4, character-
ized in that the inner surface of the treatment
chamber (9, 41) is lined by means of a plasma
treatment.
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