POLITECNICO DI TORINO
Repository ISTITUZIONALE

High-performance device for air interlacing of a yarn and corresponding method

Original
High-performance device for air interlacing of a yarn and corresponding method / Belforte, G., lvanov, A., Mauro, S.,
Testore, F.. - (2005).

Availability:
This version is available at: 11583/1500331 since: 2016-03-02T15:10:31Z

Publisher:

Published
DOI:

Terms of use:

This article is made available under terms and conditions as specified in the corresponding bibliographic description in
the repository

Publisher copyright

(Article begins on next page)

20 June 2026



WO 2006/040789 A1 |0 |00 000 0 000 T 0 T A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
20 April 2006 (20.04.2006)

/f/( )
012 | OO A A

(10) International Publication Number

WO 2006/040789 Al

(51) International Patent Classification:
D02J 1/08 (2006.01)

(21) International Application Number:
PCT/IT2005/000590

(22) International Filing Date: 10 October 2005 (10.10.2005)
English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
BI04 A 000004 12 October 2004 (12.10.2004) IT

(71) Applicant (for all designated States except US): SIN-
TERAMA S.P.A. [IT/IT]; Via Gramsci, 5, IT 13876
Sandigliano (BI) (IT).

(72) Inventors; and

(75) Inventors/Applicants (for US ornly): BELFORTE,
Guido [IT/IT]; Via Bibiana, 50, I-10147 Torino (IT).
IVANOYV, Alexandre [RU/T]; Corso Orbassano, 302,
1-10137 Torino (IT). MAURO, Stefano [IT/IT]; Via
Ponza, 4, 1-10121 Torino (IT). TESTORE, Francantonio
[IT/T]; Corso Stati Uniti, 53, I-10129 Torino (IT).

(74) Agent: GALLO, Mario; Via Roma, 34, I-13888 Mon-
grando (BI) (IT).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, LV, LY,
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,
SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, 7ZM,
7ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: HIGH-PERFORMANCE DEVICE FOR AIR INTERLACING OF A YARN AND CORRESPONDING METHOD

(57) Abstract: A device for air interlacing
(10) of a yarn (Y), comprising an interlacing
chamber (24), a first entrance channel (22)
for receiving the yarn (Y) at the device (10)
entrance and feeding it to the interlacing
chamber (24), and a second exit channel (23)
for receiving the yarn from the interlacing
chamber (24) and releasing it at the device
exit, in which the interlacing chamber (24)
is delimited by a first emitting wall (24a)
bearing a nozzle (26) for the emission of a
continuous jet of compressed air (31), and
a second deflecting wall (24b), opposite the
first wall (24a), suitable for receiving and
deflecting the jet of compressed air (31)
emitted by the nozzle (26) and intersecting
the yarn to be interlaced, and in which the
second deflecting wall (24b) is concave
in shape both on a transversal plane and
on a longitudinal plane with respect to the
feeding path (11) of the yarn (Y) through
the device.




WO 2006/040789 A1 1IN0V NDVYH0 AT Y00 OO0

Declarations under Rule 4.17: —  before the expiration of the time limit for amending the
— as to applicant’s entitlement to apply for and be granted a claims and to be republished in the event of receipt of
patent (Rule 4.17(ii)) amendments

—  of inventorship (Rule 4.17(iv))

For two-letter codes and other abbreviations, refer to the "Guid-
Published: ance Notes on Codes and Abbreviations" appearing at the begin-
—  with international search report ning of each regular issue of the PCT Gazette.



10

15

20

25

WO 2006/040789 PCT/IT2005/000590

HIGH-PERFORMANCE DEVICE FOR AIR INTERLACING OF A YARN AND
CORRESPONDING METHOD

Technical field

This invention relates in general to a device for the interlacing of a yarn,
and more precisely to an air type interlacing device, i.e. one suitable for
producing the effect of interlacing of a yarn, as it traverses the device, by
intersecting'this yarn with a continuous jet of compressed air. The invention also
relates to a corresponding method for air interlacing of a yarn.

Background art

As is known, in textile technology, the interlacing operation may be
considered to be a fundamental part of a more general process, often called
texturizing, the purpose of which is to have a starting textile element, essentially
consisting of a synthetic thread made up of numerous filaments, acquire
properties, outer appearance, and suitability for subsequent machining work
that are typical of a conventional yarn or warp thread.

Accordingly, in the texturizing process, the starting multifilament synthetic
thread is appropriately treated and transformed in such a way as to assume
characteristics of stability, resistance, volume and softness that are comparable
with those of a traditional yarn, made for instance from natural fibres, thus
making it possible, inter alia, to machine the yarn during the successive steps
envisaged in the textile cycle, among which — by way of example only -
weaving.

In this context, the interlacing operation consists specifically in treating
the starting composite synthetic yarn which, as it is composed of a plurality of

filaments arranged according to a fairly simple, orderly structure, is substantially
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instable and lacking in cohesion, in such a way as to cause a telescoping and a
mixing of this filamentary structure, with the resulting creation of bonds between
the filaments and the end result of conferring stability, compactness and
resistance to the interlaced yarn thus produced which, thanks to these
characteristics becomes suitable for the subsequent textile machining work.

In particular, an interlaced yarn produced with the current techniques has
typically, aiong its length or longitudinal extension, a complex filamentary
structure, characterized by an alternation of zones having a finer section with
zones of a thicker section, in which the zones of finer section, alsQ called knots
or zones of cohesion, correspond to portions of the yarn in which there is a
concentration of the bonds between the filaments produced by the interlacing
operation, and in which the zones of thicker section correspond to portions of
yarn where there are either none of these bonds or where they are sparse, and
where therefore there is less binding among the filaments.

The number of these knots, per unit of iength of the interlaced yarn
produced, is often considered as a highly significant parameter, offering a
quantitative definition of the quality and yield of the interlacing operation.

An important interlacing technique, used widely throughout the industry,
makes use of a jet of compressed air, emitted inside a substantially enclosed
space or volume, delimited by walls, which is associated with a channel-shaped
guide, in turn provided for receiving in the longitudinal direction a composite
yarn to be interlaced, made up of various filaments.

In this technique, the jet of compressed air creates around the yarn, while
it continuously advances along this guide channel, a turbulent fiow that interacts

with the yarn and causes an entangling of its filaments, thus creating a
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multitude of bonds between these, with the result of conferring robustness and
stability on the interlaced yarn thus obtained as it is released at the outlet of the
guide channel.

The jet of compressed air is emitted constantly by a nozzle which opens
upon the closed space around the yarn as it advances along the guide channel,
so as to create and feed continuously the turbulent flow needed to produce the
interlacing between the filaments of the yarn.

The air then departs along the guide channel from the encloéed space
arranged about the yarn where the turbulent flow is created, before being
dispersed into the external environment.

The compressed air needed for constantly feeding the corresponding jet
is produced continuously by a suitable compression station.

In practice, the industrial machinery aﬁd systems for the production of
texturized and/or interlaced yarns comprise a very 'Iarge number of interlacing
units, so as to simultaneously produce in an efficient and economically
sustainable way a large number of interlaced yarns, in the massive quantities
required by the market.

Therefore, in relation to these machines and systems, the compression
stations must be constructed of appropriate dimensions corresponding to this
large number of interlacing units, in order to be able to produce under steady
conditions a considerable quantity of compressed air, such as the various
interlacing units globally require.

Correspondingly the consumption under steady conditions of electric

power by these compression stations to produce the compressed air needed by
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the interlacing units, is, on the whole, also high and very significant from the
viewpoint of interlaced yarn manufacturing costs.

From what has been said, it will be obvious how it is essential and
important, if we are to reduce both the costs of installing and operating the
compression stations, and also the incidence of the power quota on production
of the interlaced yarns, to try to obtain an interlaced yarn with the minimum
consumption of compressed air, or better, to attempt to have a consumption of
compressed air that is as low as possible, for a given quantity of interlaced yarn
produced and for a like interlacing quality.

For it is clear that the immediate effect of a reduction in the consumption
of compressed air, in whatever way it is obtained, is an improvement in the
general performance of the interlacing operation, with undoubted advantages
both in technical terms and economic terms.

The state of the art features numerous solutions and improvements
concerning devices for air interlacing of yarns; similarly the market offers a
broad range of models and types of these interlacing devices, produced by
some of the leading manufacturers.

For example, one device for air interlacing of a yarn is known from the
US patent no. 6,438,812 B1 which has an interlacing duct, suitable for
longitudinally receiving a synthetic yarn to be interlaced, in turn comprising a
first entrance segment, a second central segment, and a third exit segment, in
which the second central segment, placed between the first and the third
segments, has a transverse section that is greater than that of the first and third
segments, and in which the internal volume of the second segment is closed off

by a first concave wall bearing a nozzle for emission of a jet of compressed air
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and by a second flat wall, opposite the first concave wall and suitable for
receiving and deflecting the jet of compressed air emitted by the nozzle and
intersecting the yarn to be interlaced.

A similar configuration for a central turbulence chamber and associated
yarn entrance and exit channels in a yarn air interlacing device is described by
the US patent no. 4,644,620.

Again numerous other types and solutions for yarn air interlacing devices
have been put forward by the known aﬁ. For instance, in each of the solutions
proposed by the documents US 5,841,787, US 5,081,631, US 4,011,640 and
EP 1 207 226 A1, a device for air interlacing of a yarn is provided with an
interlacing duct, suitable for receiving the yarn to be interlaced, of constant
section, which can be triangular, or circular, or oval, etc. in the longitudinal
direction along the path followed by the yarn through the device, with a nozzle
for emission of the jet of compressed air placed in correspondence with a
central zone of the constant section channel.

The document EP 0 564 400 A1 in turn describes an interlacing device
that has a variable section interlacing duct defined by convex and diverging
surfaces towards the yarn entrance and exit zones, with the nozzle for emission
of the jet of compressed air arranged local to the lesser section of the channel.

Finally the documents US 6,564,438 B1, US 6,112,386 and EP 1 207
226 A1 provide for the use of various nozzles for conveying and emitting
corresponding jets of compressed air in the zone of turbulence around the yarn,
and also refer to special shapes and sections for these nozzles.

Disclosure of invention
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In view of the current state of the sector art, and especially of that
mentioned above, the Applicant noted that there is still significant room for
improvement in air interlacing devices for yarns, and more concretely posed the
problem of producing an air interlacing device capable of going further and
significantly improving the performance of the known devices, especially in
terms of knots produced, and/or of consumption of compressed air, at the same
time maintaining unaltered, or even possibly improving, the quality of the
interlaced yarn produced. '

In particular, at the basis of the invention, it was noted by the Applicant
how certain details and characteristics, often neglected or not sufficiently
studied by the known art, such as that cited previously, are on the contrary very
important for the purpose of obtaining best results in terms of quality and
performance of the yarn interlacing operation.

In a special way, including with the support of in-depth theoretical
simulations and experimental tests, the Applicant‘realized how in general the
configuration of the interlacing duct, and more specifically the shape,
dimensions and arrangement of the walls that delimit, along this duct, the
chamber that receives the jet of compressed air and inside which the turbulent
flow and the whirls responsible for interlacing of the yarn are generated,
constitute fundamental points and parameters, to which much attention must
therefore be dedicated, when wishing to optimize the characteristics of the
turbulent flow, limit the consumption of compressed air, and generally, enhance
the performance of the interlacing device.

In a first aspect,‘ corresponding to the main independent claim, the

invention relates to a device for air interlacing of a yarn which comprises an



10

15

20

WO 2006/040789 PCT/IT2005/000590

interlacing duct along which the yarn passes and is guided through the device,
in which the interlacing duct has an interlacing chamber which is delimited by a
first emitting wall bearing a nozzle for the emission of a jet of compressed air
inside the interlacing chamber, and by a second deflecting wall, opposite the
first wall, suitable for receiving and deflecting the jet of compressed air emitted
by the nozzle and intersecting the yarn to be interlaced, and in which the device
is characterized in that the second wall has a concave shape.

In addition, in a second éspect complementary to the first, the invention
relates to a method for air interlacing of a yarn comprising the following steps:
- feeding the yarn along a respective feeding path,
- intersecting with a jet of compressed air the yarn as it advances, and
- deflecting the jet of air intersecting the yarn by means of a first surface
arranged on a side, with respect to said yarn, opposite that of emission of the jet
of compressed air and having a concave shape both on the longitudinal plane
and on a transverse plane with respect to the yarn feeding path,

in which the first concave surface is associated with a second surface
arranged, with respect to the yarn, on the side of emission of the jet of

cdmpressed air and is suitable for receiving the air deflected by the first

- concave surface so as to define with the latter-named an interlacing chamber

around the yarn as it advances.
in another aspect of the invention, the concave wall of the interlacing
chamber that receives and deflects the jet of compressed air is specifically

defined by a semi-spherical surface.
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Further, in yet another aspect of the invention, a resonance chamber is
associated with the interlacing chamber and opens on the relative concave wall
in order to increase the efficacy of the air whirls inside the interlacing chamber.

Brief description of drawings

These and other characteristics, aspects and objects of the invention will
appear more clearly from the following description of one embodiment, provided
by way of a non-restrictive example, with reference to the figures of the
accompanying‘ drawings, in which:

Fig. 1 is a perspective view of a device for the interlacing of a yarn
according to this invention, represented in enlarged form;

Fig. 2 is a first section view, along the plane corresponding to the line |i-
Il, of the interlacing device of the invention of Fig. 1, shown in its assembled
form;

Fig. 3 is a second section view, along the plane corresponding to the line
1I-11i, of the interlacing device of Fig. 1;

Fig. 4 is a frontal view, along the plane corresponding to the line IV-1V, of
the interlacing device of Fig. 1; and

Figs. 5a-5f are sections and views of further embodiments of the
interlacing device of the invention.

Best mode for carrying out the interlacing device of the invention

With reference to Figs. 1 and 4, a device for air interlacing of a yarn Y,
produced according to this invention, is generically designated with the numeral
10, and is for example integrated in a more complex texturizing unit, of known
type and therefore only referred to here only summarily and not represented in

the drawings.
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In Fig. 1, the interlacing device 10 is represented in broken-down or
exploded form and defines a longitudinal axis 11, along which the yarn Y, as it
advances ét a given feed speed V in the direction indicated by an arrow 18,
accedes to and completely traverses the device 10, where it is interlaced.

Preferably the yarn Y, which is produced in a known way by a production
unit operating before the deVice 10, is of synthetic type and is formed by
numerous filaments.

The portion of yarn Y, coming from a previous station in the texturizing
unit and which accedes to the device 10 in which it undergoes the interlacing
operation, is indicated with Y' and has a non-interlaced structure, i.e. it is
essentially without cohesion, in which the filaments are disposed and oriented in
a simple, fairly regular way.

The portion of yarn Y, which has already undergone the interlacing
operation and which is released from the device 10 towards other stations of the
texturizing unit, is indicated with Y*, and has instead its filaments in a complex
and interlaced structure.

In particular the portion Y", coming out of the device 10, is characterized
along its length by a succession of fine zones, or knots, indicated with Y1, in
which the bonds between the filaments made by the device 10 are
concentrated, and thick zones, indicated with Y2, in which these bonds have not
formed, and are therefore practically missing, or have been formed to a lesser
extent.

The knots Y1 are reciprocally spaced out along the yarn Y according to a
pitch which, as a result of the interlacing operation produced by the device 10,

is substantially constant.
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The structure of the interlacing device 10 is, according to a known
concept, of an opening type, and is formed essentially by two bodies or blocks
or main parts, respectively a first body 12 and a second body 13, suitable for
being opened and closed with respect to one another, in particular to permit
introduction of the yarn Y through the device 10, and also access to the inside
of the device 10, for instance for maintenance and cleaning purposes.

The two bodies 12 and 13 can be exactly mounted and fastened one on
fop of thé other in correspondence with and along a common, flat contact
surface 15, thanks to known type fastening and reference means.

For clarity’'s sake, these known fastening means are depicted in Fig. 1
with two plugs 14, represented by the dot and dash line and suitable for
cooperating with corresponding holes 14a formed on the bodies 12 and 13.

The two bodies 12 and 13, once assembled as shbwn in Figs. 2-4,
define, along the common flat contact surface 15, an interlacing duct '21 for the
yarn Y, extending along the axis 11, and formed by a first entrance channel 22,
a second exit channel 23, and an intermediate interlacing chamber 24, also
called turbulence chamber, arranged between the entrance channel 22 and the
exit channel 23.

The first entrahce channel 22 and the second exit channel 23 are
provided respectively for receiving, at the entrance to the device 10, the portion
Y', to be interlaced, of the yarn Y, and for releasing, at the exit of the device 10,
the portion Y" of the yarn Y, after it has been interlaced.

In addition, as is clearly shown in the drawings and in particular in Fig. 3,
the first entrance channel 22 and the second exit channel 23 preferably have a

respective transverse section, on the plane normal to the axis 11 i.e. to the
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feeding direction of 'the yarn Y along the duct 21, which is less than the
transverse section of the intermediate interlacing chamber 24, again on this
plane.

The interlacing chamber 24 is defined and delimited, along the interlacing
duct 21, by two opposite walls, respectively 24a and 24b, also called emitting
wall and deflecting wéll, the former of which made in the first body 12 and the
second in the second body 13.

A nozzle 26, for the emission of a continuous jet of compressed air inside
the volume defined by the interlacing chamber 24, is made in the first body 12
and opens onto the interlacing chamber 24, along the relative wall 24a.

The compressed air that feeds the nozzie 26 at a nominal pressure Pn to
generate the corresponding jet of compressed air is produced and supplied
continuously, as indicated by an arrow 27, by means of a known type of
compressed air plant, not depicted in any of the drawings, which is adapted to
be suitably controlled in order to maintain the compressed air that feeds the
nozzle 26 at the nominal pressure Pn in time.

On this subject it should be added that, in the context of this invention,
the term air is to be understood as also indicating other fluids, liquid or gaseous,
capable in any event of creating phenomena of turbulence around the yarn, that
are suitable for interlacing it.

The nozzle 26 is defined by a cylindrical hole, of diameter &1,
substantially oriented along a respective axis 26a in a direction perpendicular to
the axis 11 of the device 10, and is also disposed in a central and symmetrical

position with respect to the internal volume of the interlacing chamber 24.
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According to a key and essential characteristic of this invention, the wall
24b, which delimits the interlacing chamber 24 and is arranged in front of the
nozzle 26 for receiving and deflecting the corresponding jet of compressed air in
order to create the turbulence effect inside the same chamber 24, as better
explained in the following, has a special concave shape which is defined by a
concave surface on both the transverse and longitudinal planes with respect to
the axis 11, i.e. to yarn Y feeding path through the device 10.

In addition, the wall 24a of the turbulence chamber 24, opposite the
concave wall 24b and bearing the nozzle 26, in turn has a flat shape defined by
a flat surface that corresponds to the contact plane 15 between the two bodies
12 and 13, and is suitable for enclosing the concéve surface of the wall 24b.

" Accordingly, in this configuration, the interlacing chamber 24 is
completely embedded in the second body 13.

Thé entrance and exit channels, respectively 22 and 23, are in turn
carved out}completely in the second body 13, in such a way as to join, at
opposite ends, with the concave surface of the wall 24b, thus leaving unaltered
the flat surface of the first body 12, along the plane of contact 15.

Furthermore the body 12 extends, in the direction of the axis 11 and
externally with respect to the entrance and exit channels 22 and 23, along the
same plane of contact 15 as defines the flat wall 24a of the interlacing chamber
24, in such a way as to define a flat guide wall 12a, for guiding and supporting
the yarn Y, as it traverses the device 10, as will be described better below. |

Preferably, the concave shape of the wall 24b is produced according to a
semi-spherical surface, defined by a radius R, wherein this semi-spherical

surface is enclosed along the perimeter by the flat surface of the wall 24a, so as



10

15

20

25

WO 2006/040789 PCT/IT2005/000590

13

to form the interlacing chamber 24, and in which the nozzle 26 opens on the
said interlacing chamber 24 in correspondence with the centre of the sphere of
radius R defining this semi-spherical surface

The entrance and exit channels 22 and 23, made in the body 13, have in
turn, a constant transverse section along the axis 11, in particular rectangular
shape, defined by a width A and a height B, measured respectively along and
starting from the contact plane 15 between the two bodies 12 and 13.

The interlacing device 10 also includes a compartment 32, also called
resonance chamber, which is associated with the interlacing chamber 24 and
which opens upon the bottom of the concave wall 24b, in correspondence with
the zone of maximum depth of said concave wall 24b, i.e. of maximum distance
from the flat wall 24a.

in detail, the resonance chamber 32 extends, through the body 13 and in
a directly substantially in line with the axis 26a of the nozzle 26, between an
opening 32a made in the concave wall 24b in an area in front of the nozzle 26
and which accordingly puts the volume of the resonance chamber 32 in
communication with the volume of the interlacing chamber 24, and an opposite
closed bottom 32b of the resonance chamber 32, which is made for instance by
a closing body 16 attached to the body 13.

The area or section of the opening 32° of the resonance chamber 32
along the wall 24b, is significantly lower than the area or section of the
interlacing chamber 24, seen frontally from the side of the nozzle 26, namely in4
a normal direction to the plane 15, as is clearly shown in Fig. 4.

The function of this resonance chamber 32 is to accentuate the

turbulence and efficacy of the air flow and relative whirls which are set up about



10

15

20

WO 2006/040789 PCT/IT2005/000590

14

the yarn Y, in order to produce the interlacing effect, as better described in the
following.

Preferably, in association with the semi-spherical shape of the interlacing
chamber 24, the resonance chamber 32 is formed, according to a cylindrical
shape defined by a diameter @2 and for a depth P, in the normal direction to the
plane of contact 15 and along an axis passing through the centre of the sphere
of radius R defining the wall 24b, as is clearly visible from the drawings.

By way of example and with the symbols defined below, the table
following sets out the preferred ranges, defined by a minimum value Min and a
maximum value Max, and the preferred nominal values Nom, for the
dimensions of the fundamental parts constituting the interlacing device 10 and
define the shape it will have.

In particular, as discussed in greater depth later on, these numbers refer to
the effective dimensions of some prototypes of the interlacing device of the
invention, made and thoroughly tested by the Applicant.

R radius of the semi-spherical surface that defines the concave wall

of the interlacing chamber;

A width of the entrance and exit channels of the interlacing duct;
B height of the entrance and exit channels;
31 diameter of the nozzle for emission of the jet of compressed air;

2 diameter of the resonance chamber associated with the interlacing
chamber;

P depth of the resonance chamber.
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R [mm] A [mm] B [mm] 1 [mm] [P [mm] @2 [mm]
Min 1.4 1.5 0.5 1.0 3 0.9
Max (2.5 3.5 1.5 1.4 6 1.2
Nom |2 2 1.25 1.1 4.5 1.0

The parts 12 and 13 are made from materials suited to the operating
conditions of the interlacing device 10, in particular with hard materials suitable
to tolerate the rubbing action of the yarn, such as for example special resins
and ceramic type materials, or even metallic type materials.

Operation of the interlacing device of the invention

In operation, the yarn Y is fed according to known arrangements at a
constant speed V to the interlacing device 10, along the relative axis 11, so that
the yarn Y continuously traverses the device 10, being guided in its traversing
movement by the entrance and exit channels 22 and 23, and also by the wall
12a of the first body 12.

At the same time the nozzle 26 is fed with compressed air, at the nominal
pressure Pn, by the corresponding plant, so as to continuously emit a'
continuous jet of air 31 towards the concave wall 24b, in a di.rection
substantially perpendicular to the path of the yarn Y through the device 10.

" Therefore, the jet of air 31 intersects the yarn Y, as the latter advances at
speed V through the interlacing chamber 24, and is also subjected, in the area
of the wall 24b, to a deflection, guided and controlled by the special concave
shape of the wall 24b, which acts to direct the main air flow coming from the
nozzle 26 backwards, again towards the yarn Y, as indicated by the lines of flow

31a.



10

15

20

WO 2006/040789 PCT/IT2005/000590

16

In this way the jet of compressed air 31 activates, inside the interlacing
chamber 24 and around the advancing yarn Y, a highly turbulent flow of air, the
whirls of which interact with the yarn Y and are such as to determine the
entanglement of its filaments, with the resultant transformation of the structure
of the yarn Y from a simple filamentary structure to a more complex and
interlaced structure, characterized by knots Y2 in correspondence with which
the bonds between the filaments of the yarn Y are concentrated.

The resonance chamber 32, in turn, receives at least a part of the jet of
compressed air emitted by the nozzle 31, and in this way cooperates with the
interlacing chamber 24, establishing a continuous and rapid exchange of air
with the latter-named, so as to accentuate the turbulence of the continuous flow
of air which is activated around the yarn Y, in order to produce the effect of
entanglement and interlacing between its filaments. |

In particular the resonance chamber 32 operates, in association with the
interlacing chamber 24, as a kind of fluodynamic resonator, which establishes
resonance conditions that amplify the intensity and efficacy of the air whirls
inside the chamber 24. -

From what has been said it will therefore be clear that the characteristics
of turbulence and therefore of efficacy of the air flow activated about the yarn Y,
in order to produce the interlacing between its filaments, are conditioned and
controlled decisively, possibly with the aid of other factors, by the shape of the
interlacing chamber 24, and specifically by the concave shape of the relative

second wall 24b.
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It is also clear that the presence of the resonance chamber 32
contributes to significantly increasing efficacy of the roW and whirls of air that
act on the yarn Y to interlace it.

The turbulent flow about the yarn Y is sustained in time by the jet of air
that is constantly input into the chamber 24, so that the yarn Y is interlaced
continuously as it traverses the device 10.

Experimental trials

The Applicant has not confinedlitself to identifying the basic concept of
the present invention, but has also effectively put it into practice and
experimented it thoroughly.

In particular the Applicant has supported the development and
improvement of the invention by producing a series of prototypes that have
undergone extensive and in-depth experimentation, and which, inter alia, have
served to demonstrate how the interlacing device of the invention permits highly
positive results to be obtained, in some aspects exceptional when put in relation
to what is obtained with the interlacing devices known today.

In this context, the tests carried out have shown clearly that the
interlacing device 10, thanks to the special configuration of the interlacing
chamber 24, characterized by the concave wall 24b suitable for receiving and
deflecting the jet of compressed air 31 emitted by the nozzle 26, and thanks
also to the presence of the resonance chamber 32 associated with the
interlacing chamber 24, is capable of obtaining a conspicuous saving in the
consumption of compressed air, for a like quality of interlaced yarn produced
and in particular for a like number of knots per unit of length of yarn interlaced.

For the sake of completeness and by way of example, the data relative
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to some of these results, obtained with a series of prototypes of the

device 10 made in accordance with the dimensional values set out above, are

illustrated below in comparison with those of a known device currently on sale.

Device Pressure |Yarn Nozzle | Air Knots R1  (min.|R2 (min.

type Pn speed V|diam. |consump |Per number of|number of
[bar] [m/mm] {1 tion metre  |knots after|knots after

[mm] |[m3/hour] stretching |stretching
by 3%) by 6%)

Known 4.5 750 1.6 6.5 97+100 |97 43

model

already on

sale

Device of(4.5 750 1.2 3.1 102+104 |98 45

the

invention

These figures, though summary and partial, clearly show how the

interlacing device of the invention is capable, with respect to the technical

solutions currently adopted in the industry, of obtaining a significant and

effective saving, quantifiable as about 50%, in terms of consumption of

compressed air, for like pressure of the jet of compressed air, and of the other

key parameters indicating quality of the production of an interlaced yarn, such

as the number of knots produced per unit of length of yarn, and the number of

knots after a stretching of the interlaced yarn from 3 to 6%.

Therefore, in short, the interlacing device of the invention appears capable

of producing an interlaced yarn that fully satisfies all the necessary structural
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and quality requirements, and also of supporting a production capacity equal to
that required by the industry, but at a significantly lower cost in terms of
consumption of compressed air than the air interlacing devices currently in use.

Further embodiments of the interlacing device

Naturally, while remaining within the scope of the present invention, other
embodiments of the interlacing device are possible, as alternatives to the
preferred embodiment described above and constituted by the interlacing
device 10.‘

In particular, as already set out in the preceding description, the concavity
of the wall 24b that receives the jet of compressed air 31 may be defined by any
surface other than a semi-spherical surface, for instance by an elliptical surface
or similar.

By way of example, some of these further possible embodiments will be
described briefly in the following where, for clarity’s sake, the parts of each of
these corresponding to those of the interlacing deVice 10, will be designated
using numerical references progressively incremented by multipies of 100,
namely 100 for the first further embodiment, 200 for the second further
embodiment, 300 for the third, and so on.

According to a first further embodiment of the interlacing device,
designated using the numeral 110 and depicted in section view in Fig. 5a, the
entrance channel 122 and the exit channel 123, arranged to the sides of the
interlacing chamber 124 and made in the second body 113, have a trapezoidal
or similar transverse section, rather than rectangular, in the plane normal to the
yarn feeding path Y through the device 110.

In a second further embodiment, designated using the numeral 210
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in Fig. 5b, the first entrance channel 222, and the second exit channel
223, for feeding to and respectively receiving the yarn Y from the intermediate
interlacing chamber 224, have instead a semicircular section.

According to a third further embodiment, designated using the .numeral
310 and depicted in section view in Figs. 5¢ and 5d, the two channels, entrance
322 and exit 323, are made entirely in the first body 312, instead of in the
second body 313 as in the device 10, so that the two channels 322 and 323
accede to the intermediate interlacing chamber 324 without interfering with the
relative concave surface 324b, made in the second body 313, and the first wall

324a in turn has a groove 309 that constitutes the continuation of the two

“channels 322 and 323 in the zone of the interlacing chamber 324.

Alternatively, the entrance and exit channels of the yarn may be made,
over their entire longitudinal extension, partly in the first body and partly in the
second body of the interlacing device.

Again, according to a fourth further embodiment, designated using the
numeral 410 and depicted in Figs. 5e and 5f, the interlacing chamber 424
exhibits frontally, from the side of the first body 412, an elongated shape along
an axis of symmetry, selected from either the axis 411 corresponding to the
yarn feeding path Y, or the axis 408 normal to the path, and consequently, on
account of this elongated shape, the interlacing chamber 424 has a first
concavity, on the longitudinal plane containing the path of the yarn, and a
second concavity, on the plane transversal to the yarn path, in which these two
concavities are geometrically different from one another, and for instance at
least one of these is defined in section by a semi-elliptical or similar profile 407,

as depicted in Fig. 5f.
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CLAIMS

1. Device for air interlacing (10) of a yarn (Y), éomprising :

an interlacing duct (21, 22, 23, 24) for the passage and guidance of said
yarn through said device (10),

said interlacing duct (21) having an interlacing chamber (24) delimited by
a first emitting wall (24a) bearing a nozzle (26) for the emission of a jet of
compressed air (31) inside said iriterlacing chamber (24), and by a second
deflecting wall (24b), opposite the first wall (24a), suitable for receiving and
deflecting the jet of compressed air (31) emitted by the nozzle (26) and
intersecting the yarn to be interlaced,

wherein said device (10) is characterized in that said second deflecting
wall (24b) has a concave shape.
2. Interlacing device (10) according to claim 1, wherein said second
deflecting wall (24b) is concave both on a transverse plane and on a
longitudinal plane with respect to feeding direction (11) of the yarn (Y) through
said device.
3. Interlacing device according to claim 1, wherein said first wall (24a) is
defined by a flat surface.
4, Device according to any of the previous claims, wherein the concave
shape of said second wall (24b) is defined by a spherical surface.
5. Device according to claim 4, wherein said spherical surface is constituted
by a semi-spherical surface.
6. Device according to claim 5, wherein the radius (R) of said spherical

surface is between 1.4 and 2.5 mm.
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7. Device according to claim 6, wherein the radius of said spherical surface
is approximately 2 mm.
8. Device according to any of the previous claims, wherein said nozzie (26)

is defined by a cylindrical hole having a diameter (1) between 1 and 1.4 mm.
9. Device according to claim 8, wherein said diameter (J1) is approximately
1.1 mm.
10. Interlacing device (10) according to claim 1, wherein said interlacing duct
(21) further comprises:

a first entrance channel (22) for receiving the yarn (Y) at the entrance of
said device and feeding it to said interlacing chamber (24), and

a second exit channel (23) for receiving the yarn from said interlacing
chamber (24) and releasing it at the exit of said device, and

wherein said interlacing chamber (24) has a transverse section, with
respect to the feeding path (11) of the yarn (Y) through the device, which is
greater than that of each of said two channels (22, 23).
11.  Device according to claim 10, wherein at least one (22, 23) of said first
and said second channel has a rectangular section.
12. Device according to claim 1, wherein the width (A) of said rectangular
section is between 1.5 and 3.5 mm, and the height (B) of said rectangular
section is between 0.5 and 1.5 mm, with said second concave wall (24b)
defined by a semi-spherical surface having a radius (R) between 1.4 and 2.5
mm.
13.  Device according to claim 1, characterized in that it further comprises a

resonance chamber (32) in communication with said interlacing chamber (24)
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and having the function of facilitating, inside the latter, the creation of air whirls
responsible for the interlacing effect.
14. Device according to claim 13, wherein said resonance chamber (32)
communicates with said interlacing chamber (24) in correspondence with an
aperture (32a) formed in said second concave wall (24b), and wherein said
resonance chamber (32) extends from said aperture (32a) in a direction
substantially in line with the axis (26a) of said emission nozzle (26).
15. Device according to claim 13 or 14, wherein said resonance chamber
(32) is defined by a cylindrical blind hole.
16. Device according to claim 15, wherein the diameter (&2) of said
cylindrical blind hole is between 0.9 and 1.2 mm and has a depth between 3
and 6 mm.
17.  Device according to claim 1, formed by a first (12) and a second body
(13), each suitable for being opened with respect to the other,

wherein said nozzle (26) for emission of the jet of compressed air is
made in said first body (12);

wherein said interlacing duct (21) is made entirely in said second body
(13) and further comprises:

a first entrance channel (22) for receiving the yarn (Y) at the entrance of
said device and feeding to said interlacing chamber (24), e

a second exit channel (23) for receiving the yarn from said interlacing
chamber (24) and releasing it at the exit of said device; and

wherein said first body (12) has a flat surface (15) provided for mating in -
contact with said second body (13) and defining said first wall (24a) of emission

of said interlacing chamber (24).
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18.  Device according to claim 17, wherein said first body (12) also defines a
guiding wall (12a) for guidance of said yarn (Y) as it traverses said device to be
interlaced, said guiding wall (12a) extending externally to the zone of said
entrance and exit channels (22, 23) and on the same plane (15) as the flat
surface corresponding to said first wall (24a) of said interlacing chamber (24).
19. Device (310) according to claim 1, made of a first (312) and a second
(313) body, each of which may be opened with respect to the other,

wherein said nozzle (326) for emission of the jet of compressed air is
made in said first body (312) and said interlacing chamber (324) is made in said
second body (313),

wherein said interlacing duct (321) further comprises:

a first entrance channel (322) for receiving the yarn (Y) at the entrance of
said device and feeding it to said interlacing chamber (324), and

a second exit channel (323) for receiving the yarn from said interlacing
chamber (24) and releasing it at the exit of said device; and

wherein said first (322) and said second (323) channel are carved in said
first body (312) and define a groove (308) in the zone of said interlacing
chamber (324) in the relative first emitting wall (324a).
20. Textile equipment for the processing of one or more yarns comprising at
least one air interlacing device according to any of the previous claims.
21.  Method for air interlacing of a yarn (Y) comprising:
- feeding the yarn (Y) along a respective feeding path (11),
- intersecting with a jet of compressed air (31) said yarn as it advances,

and
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- deflecting said jet of air (31) intersecting said yarn (Y) by means of a first
surface (24b) arranged, with respect to said yarn, at an end opposite that of
emission of said jet of compressed air and having a concave shape (24b) on a
longitudinal plane and on a transverse plane with respect to the feeding path of
said yarn (Y), said first concave surface (24b) being associated with a second
surface (24a) arranged, with respect to said yarn (Y), on the side of emission of
said jet of compressed air and suitable for receiving the air deflected by said
first concave surface (24b) for defining with the latter an interlacing chamber
(24) around said yarn (Y) as it advances.

22. Method according to claim 21, wherein said second surface (24a),
opposite said first concave surface (24b), is flat.

23. Method according to claim 21, wherein said first concave surface (24b)
defines a central axis of symmetry about which said concave shape is formed,
and wherein said concave surface is suitable for centrally receiving, on the
respective axis of symmetry, said jet of compressed air (31).

24. Method according to claim 23, wherein the central axis of symmetry of
the concave surface (24b) and the axis of emission (26a) of said jet of
compressed air (31) substantially coincide and are oriented in a direction

substantially perpendicular to said feeding path.
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