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Description

FIELD OF APPLICATION

[0001] The present invention relates to a condenser
device for fibre ribbon, a spinning head comprising such
adevice, and a spinning machine comprising such a spin-
ning head.

BACKGROUND ART

[0002] Asis known, in a spinning head the fibres form-
ing the ribbon, which are parallelised and regularised by
the stretching device, must be suitably conveyed and di-
rected within a predefined linear path that coincides with
the main spinning direction. Furthermore, to prevent the
ribbon from being excessively thinned due to the crushing
caused by the stretching rollers, with the consequent risk
of separation, bending, curling and/or overlapping of the
lateral fibres with respect to the central ones, itis essen-
tial that the fibres are collected and condensed in an or-
derly manner on one side, compressed in width in an
area as narrow as possible on the other side, to limit the
twisting defects in the subsequent spinning step. These
operations are carried out by special devices, called con-
densers, which for the reasons already mentioned play
a fundamental role in preserving the regularity and uni-
formity of the ribbon.

[0003] The condensers belonging to the prior art, an
example of which is shown in figures 1-3, have a closed
section of tapered shape and converging in the advance-
ment direction of the ribbon, so as to favour a gradual
collection of the fibres. However, as will be explained
more clearly in the following, they are affected by multiple
technical drawbacks of different nature, firstly all the poor
ability to control the ribbon in the stopping and restarting
steps of the spinning.

[0004] If a portion of the ribbon is considered between
two contiguous pairs of stretching cylinders (hereinafter
generally referred to as "axes"), under normal spinning
conditions it is pulled from the front axis, which drags it
at a higher peripheral speed than that imposed by the
rear axis, so as to achieve the stretching and parallelisa-
tion of the fibres. When stopping the spinning, the two
axes should theoretically stop at the same time so as not
to induce over-strain or under-strain in the ribbon, but in
fact this is practically impossible, because the axes are
generally driven by electric stepper motors without an-
gular position transducers, without there being any con-
crete possibility of carrying out a feedback check.
[0005] Forcibly, the stretching axes come to a stop at
different times and consequently the ribbon undergoes
a significant swelling at the inlet to the condenser, in par-
ticular on the sides (see figure 1) and towards the outside
of the machine (see figure 2). Such a phenomenon is
further accentuated by the fact that the closed section of
the condenser prevents the ribbon from any possibility
of accommodation and self-adjustment of the transverse
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area thereof.

[0006] Itshould be noted that the swelling of the ribbon
can also occur when the spinning starts, in the particular
case in which the spinning head produces fine thread
counts. In such a case, to facilitate restarting, it is cus-
tomary to initially reduce the stretching ratio to increase
the amount of fibres introduced into the spinning unit.
Also in this condition, if the condenser is not suitably
sized, ribbon clogging occurs.

[0007] When the spinning starts again, the swelling of
the ribbon immediately results in clogging and blocking
inside the condenser, and the spinning head must be
stopped to allow the operator to remove the excess ac-
cumulated fibre and restore the correct path of the ribbon.
As can be easily understood, this undesired edge effect,
if neglected, can induce defects and irregularities in the
ribbon (and thus in the yarn) and can seriously compro-
mise the functionality of the spinning head itself.

[0008] Still the closed section of the condenser gener-
ates further process disadvantages: in fact, the ribbon is
pushed and pressed forcefully against the walls of the
condenser, giving rise to localised wear phenomena. For
this reason, the traditional condensers are typically pro-
vided with a pair of steel plugs at the outlet section (shown
in figure 1 and figure 3), designed to intercept the ribbon
and at the same time prevent the abrasion of the plastic
body. This additional equipment increases the complex-
ity of the construction of the condenser, especially due
to the need to create the componentin two separate piec-
es to be joined later, or to have to embed the pins in the
plastic body.

[0009] Furthermore, the closure of the outlet section
forces the operator, when preparing the ribbon upon
starting the machine, to physically insert the ribbon inside
each condenser, with a consequent increase in labour
times. This condition also occurs if the section is opened
by virtue of a slot passing in a direction transverse to the
ribbon, as illustrated in patent US2272787.

[0010] However, the closed section does not allow the
operator to monitor the evolution of the ribbon in that
point, such as the occurrence of irregularities, clogging,
tangles, etc.

[0011] Afurtherdrawback of the traditionalcondensers
is the lack of flexibility thereof in varying the type of fibre
and the thread count of the ribbon. In fact, to properly
dispose of the ribbon, the inlet and outlet sections of the
condenser must be compatible with the respective thread
counts (and therefore with the corresponding volumetric
material flow rates) of the ribbon which enters and exits
the condenser.

[0012] Consequently, if the machine is required to
process a new production batch (for example the same
yarn with a different thread count), it is necessary to first
replace all the condensers head by head, and this obvi-
ously translates into a series of operational disadvantag-
es, such as the increase in the number of components
to be fitted to the machine, the increase in production
costs, the greater assembly, maintenance and storage
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costs borne by the operators, and the general decrease
in productivity of the machine due to the downtime nec-
essary to replace the condensers themselves.

[0013] Inthe prior artthere are systems, such as those
illustrated in patents US2774995 and US2813307, which
carry out the condensation process by means of a joint
mechanical and pneumatic action, so as to centralise and
compact the fibres by making them adhere to each other
and preventing the undesirable expansion thereof on the
sides.

[0014] However, these devices are disadvantageous
because they require a vacuum-generating device in or-
derto operate successfully, as well as leading to a certain
absorption of electrical energy.

[0015] Furthermore, in such devices, the transverse
passage section of the ribbon is in fact always closed,
because the condenser is applied in direct proximity to
the stretching belt, with the consequent risks already
mentioned in terms of clogging and blocking the ribbon
in stopping and restarting.

[0016] PatentGB705039describesacondenserwhich
performs a crushing and rolling action of the ribbon by
means of a ball which is rolled by the advancement mo-
tion of the ribbon itself. The main disadvantage of this
device is the mechanical stress to which the ribbon is
subjected, which can affect the regularity and quality
thereof.

[0017] Also known are active control systems of the
transverse section of the ribbon, such as those described
in patent GB1131069, in

which the stretching ratio is varied in proportion to the
displacement suffered by the condenser due to the force
exerted by the ribbon thereon. However, these appara-
tuses are also particularly limiting, because they must be
provided with a mechanical system for the resilient as-
sembly of the condenser, as well as an electronic appa-
ratus for measuring and controlling the deflection; more-
over, these condensers also use a preferably closed type
transverse section, in particular in the form of a funnel.
[0018] Finally, there are other active ribbon width con-
trol systems, such as those described in patent
JP2009030180A, consisting of a pair of arms which are
moved farther away or closer symmetrically with respect
to the nominal position of the ribbon. This systemis rather
complex, being formed by a variety of mechanical com-
ponents provided with pins and slots, which in textile en-
vironments are easily subject to dirt, impingement and
blocking. The illustrated device also presupposes the use
of a motor, and therefore also of a controller adapted to
drive it according to specific parameters which the user
must enter into the machine, with the consequent greater
complexity of the mechanical and electronic architecture
of the machine.

PRESENTATION OF THE INVENTION

[0019] The need is therefore felt to resolve the draw-
backs and limitations mentioned with reference to the
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prior art.

[0020] In particular, in light of the aforementioned lim-
itations, there is a need to provide a condenser for spin-
ning machines which is simple, economical, small in size,
without active control systems, self-adaptive and inde-
pendent with respect to the features of the ribbon to be
processed.

[0021] Such needs are at least partially met by a con-
densing device for fibre ribbon according to claim 1, by
a spinning head according to claim 18, and by a spinning
machine according to claim 19.

DESCRIPTION OF THE DRAWINGS

[0022] Furtherfeatures and advantages of the present
invention will be more clearly comprehensible from the
description given below of preferred and non-limiting em-
bodiments thereof, in which:

- figures 1-3 show in schematic form respectively a
front view, a side view and a top plan view of a con-
densing device according to the prior art, in which
figures 1 and 2 show it in operating conditions with
fibre ribbon inserted;

- figure 4 shows in schematic and simplified form a
section portion of a condenser device according to
a possible embodiment of the present invention;

- figure 5 shows in schematic and simplified form a
section portion of a condenser device according to
a possible embodiment of the present invention;

- figure 6 shows in schematic and simplified form a
section portion of a condenser device according to
a possible embodiment of the present invention;

- figure 7 shows in schematic form a front view of a
condenser device according to a possible embodi-
ment of the present invention;

- figure 8 shows in schematic form a side view partially
in section of a condenser device according to a pos-
sible embodiment of the present invention;

- figure 9 shows in schematic form a top plan view of
a condenser device according to a possible embod-
iment of the present invention;

- figure 10 shows in schematic form a front view of the
condenser device of figure 4 in a different condition
of use;

- figure 11 showsin schematic form a perspective view
of a condenser device according to a possible em-
bodiment of the present invention;

- figure 12 shows in schematic form a top plan view
of a condenser device according to a possible em-
bodiment of the present invention;

- figure 13 showsin schematic form a perspective view
of a condenser device according to a possible em-
bodiment of the present invention; and

- figure 14 shows in schematic form a possible em-
bodiment of a spinning machine according to the
present invention.
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[0023] The elements or parts of elements common to
the embodiments described below will be indicated using
the same reference numerals.

DETAILED DESCRIPTION

[0024] Infigure 11, reference numeral 12 shows a con-
denser device for at least one fibre ribbon 14 for spinning
head 16 according to a possible embodiment of the
present invention.

[0025] The condenser device 12 comprises at least
one passage groove 18, 19 for the fibre ribbon 14, ar-
ranged with a mouth 20 and an outlet 22 for the fibre
ribbon 14, and a sliding surface 24 comprised between
the mouth 20 and the outlet 22.

[0026] The sliding surface 24 converges from the
mouth 20 towards the outlet 22.

[0027] Furthermore, the sliding surface 24 is arranged
with a sliding bottom 26 and sliding side walls 28, 30
diverging from each other in the opposite direction with
respect to the sliding bottom 26.

[0028] In accordance with a possible embodiment, the
condenser device 12 can comprise a radial opening 31
substantially opposite with respect to the sliding bottom
26.

[0029] As seen in figures 4-6, the section trace 26 of
the at least one passage groove 18, 19in a section plane
28 substantially perpendicular to the sliding direction X
at the inlet to the mouth 20 is open.

[0030] In this discussion, sliding direction X at the inlet
to the mouth 20 of the condenser device 12 means the
theoretical direction along which the ribbon 14 is guided
near the mouth 20. In particular, such a sliding direction
X does not necessarily coincide with the direction of each
fibre of the ribbon 14, being an overall sliding direction
of the ribbon 14.

[0031] The section trace 26 of the sliding surface 24
comprising the sliding bottom 27 and the sliding side walls
28, 29 comprises diverging arms 30, 32.

[0032] Advantageously, the section trace 26 of the at
least one passage groove 18, 19 according to each sec-
tion plane perpendicular 28 to the sliding direction X are
open and have diverging arms 30, 32. In other words,
the entire passage groove 18, 19 is open, which is why
the fibre ribbon 14 can be inserted into the passage
groove 18, 19, for example according to a direction sub-
stantially perpendicular to the sliding direction X.
[0033] Inaccordance with a possible embodiment, the
condenser device can comprise two side-by-side pas-
sage grooves 18, 19, as seen in the example of figure
13. In accordance with specific needs, the condenser
device 12 can comprise more than two passage grooves.
[0034] Inaccordance with a possible embodiment, the
section trace 26 of the at least one passage groove 18,
19 in a section plane perpendicular 28 to the sliding di-
rection X can be substantially V-shaped, or U-shaped
with diverging arms 30, 32.

[0035] As seen in figure 6, the diverging arms 30, 32
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can define an angle a. comprised between 40° and 70°,
and preferably around 57°.

[0036] Inaccordance with a possible embodiment, the
section trace of the at least one passage groove 18, 19
according to a plane containing the sliding direction X
and perpendicular to a centreline plane 38 containing the
direction X can be substantially V-shaped, or U-shaped
with converging arms 34, 36 according to the sliding di-
rection itself. Advantageously, the converging arms 34,
36 define an angle B comprised between 20° and 60°,
and preferably around 40°.

[0037] An embodiment of this type is visible in the ex-
ample of figure 10.

[0038] In particular, the passage groove 18, 19 can be
V-shaped (or U-shaped with diverging arms) in both a
vertical and a horizontal plane.

[0039] As seen for example in figures 4, 5 and 6, the
passage groove 18, 19 can be a side surface portion of
a pyramid.

[0040] Such a pyramidal surface can comprise for ex-
ample at least two faces 40, 42, 44, and preferably, the
side surface portion of a pyramid can comprise three fac-
es 40, 42, 44.

[0041] According to a possible embodiment, the pas-
sage groove 18, 19 can comprise an apical surface por-
tion 46 close to or comprising the vertex of the side sur-
face portion of the pyramid. In other words, the passage
groove 18, 19 can comprise an apex portion or a portion
very close to the apex of the pyramid with which the pas-
sage groove 18, 19 is geometrically constructed.
[0042] In accordance with a possible embodiment
seen for example in figure 11, the passage groove 18,
19 can be a conical surface portion.

[0043] Inaccordance with a possible embodiment, the
passage groove 18, 19 can comprise an apical surface
portion 46 close to or comprising the vertex of the conical
surface. In other words, the passage groove 18, 19 can
comprise an apex portion or a portion very close to the
apex of the cone with which the passage groove 18, 19
is geometrically constructed.

[0044] In accordance with a possible embodiment, the
sliding bottom 27 of the passage groove 18, 19 can be
inclined by an angle y comprised between 0° and 10°,
and preferably around 5°, with respect to the sliding di-
rection X. As seen in the example of figure 8, the sliding
bottom 27 can be inclined to achieve the convergence
of the passage groove 18, 19 from the inlet section 20 to
the outlet section 22.

[0045] According to a possible embodiment, the pas-
sage groove 18, 19 can be symmetrical with respect to
a centreline plane 38 containing the sliding direction X.
However, in accordance with specific needs, the passage
groove 18, 19 can be asymmetrical with respect to a cen-
treline plane 38 containing the sliding direction X.
[0046] The length 52 of the passage groove 18, 19 in
the sliding direction X can be comprised between 10 mm
and 20 mm, and preferably around 15 mm.

[0047] The depth 54 of the passage groove 18, 19 in
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a plane perpendicular to the sliding direction X, at the
outlet section 22 can be comprised between 8 mm and
18 mm, and preferably around 13 mm.

[0048] Advantageously, the edges and/or the vertex of
the sliding groove are provided with fittings of radius r
comprised between 0 mm and 1.5 mm, and preferably
around 0.5 mm.

[0049] The present invention further relates to a spin-
ning head 16 comprising a condenser device 12 as just
described, and a spinning machine 48 comprising at least
one spinning head 16.

[0050] The advantages achievable with the condenser
device 12 according to the present invention are now
evident.

[0051] Forexample, by virtue of the double V or double
U configuration with diverging arms, the condenser de-
vice is capable of condensing the fibre ribbon along two
directions, giving the fibre ribbon the possibility to freely
expand the transverse section thereof on the sides and
frontally as a function of the operating conditions of the
spinning head, without creating clogging and/or fibre
blocks at the inlet of the condenser itself.

[0052] This ability to self-adjust ensured by the degree
of freedom in the transverse and frontal direction com-
pensates for any excess fibre volume during restarting
and/or during normal operation, making the flow more
smooth and homogeneous.

[0053] The tapered double V or double U shape, to-
gether with the fact that the ribbon converges progres-
sively towards the vertex and therefore towards gradually
decreasing passage sections, allows the fibre ribbon to
condense when needed and to disperse when it is not
necessary, as well as to accompany it firmly even in the
presence of defects and/or anomalies.

[0054] Furthermore, such a shape allows the fibres to
be condensed at the vertex, therefore in an extremely
narrow, theoretically point-like area, and this translates
into the minimisation of twisting defects during the spin-
ning step.

[0055] In general, it is a passive device, which there-
fore does not require any active electronic control appa-
ratus.

[0056] Furthermore, itis universal, i.e., it can be used
for any type and for a wide range of fibre ribbon thread
coats by virtue of the open and convergent shape, which
gives the ribbon the possibility to expand and retract on
the sides and/or frontally without creating unwanted clog-
ging or any need to mechanically vary the transverse
passage section. Consequently, the flow of the ribbon is
more regular and uniform.

[0057] The pyramidal or conical shape allows a better
collection and condensation of the fibres, in a theoreti-
cally point-like area at the outlet, with consequent limiting
of the twisting defects during the spinning step.

[0058] Again, the converging V or U shape with diverg-
ing arms better guides the fibres, preventing the periph-
eral ones on the sides from undesirably winding around
the idle cylinders; this helps to improve the reliability, per-
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formance and cleanliness of the spinning head.

[0059] Advantageously, the condenser can be applied
to multiple-feed spinning machines.

[0060] Furthermore, the open and convex section
completely eliminates the manual threading operation of
the ribbon during the initial preparation step of the ma-
chine.

[0061] Furthermore, the open section allows the oper-
ator to monitor the state of the fibre ribbon inside the
condenser, so as to visually detect any tangling or un-
wanted accumulations, etc.

[0062] Again, the open section permanently eliminates
the problem of wear caused by the fibre ribbon.

[0063] To the embodiments described above, the per-
son skilled in the art may, in order to meet specific needs,
make changes and/or replacements of elements de-
scribed with equivalent elements, without departing from
the scope of the attached claims.

Claims

1. Condenser device (12) for fibre ribbon (14) for spin-
ning head (16), comprising at least one passage
groove (18, 19) arranged with a mouth (20), an outlet
(22), and a sliding surface (24) comprised between
said mouth (20) and said outlet (22),
characterised in that said sliding surface (24) con-
verges from the mouth (20) towards the outlet (22);
and in that said sliding surface (24) is arranged with
a sliding bottom (26) and sliding side walls (28, 30),
said sliding side walls (28, 30) diverging from each
other in the opposite direction with respect to said
sliding bottom (26) .

2. Condenser device (12) according to the preceding
claim, characterised in that it comprises a radial
opening (31) substantially opposite to said sliding
bottom (26).

3. Condenser device (12) according to any one of the
preceding claims, characterised in that it compris-
es at least two side-by-side passage grooves (18,
19).

4. Condenser device (12) according to any one of the
preceding claims, characterised in that the section
trace (26) of said at least one passage groove (18,
19)in asection plane perpendicular (28) to the sliding
direction (X) at the inlet to the mouth (20) is substan-
tially V-shaped, or U-shaped with diverging arms (30,
32).

5. Condenser device (12) according to the preceding
claim, characterised in that said diverging arms
(30, 32) define an angle (o) comprised between 40°
and 70°, and preferably around 57°.
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Condenser device (12) according to any one of the
preceding claims, characterised in that the section
trace of said at least one passage groove (18, 19)
according to a plane containing the sliding direction
(X) and perpendicular to a centreline plane (38) con-
taining the direction (X) is substantially V-shaped, or
U-shaped with converging arms (34, 36).

Condenser device (12) according to the preceding
claim, characterised in that said converging arms
(34, 36) define an angle B comprised between 20°
and 60°, and preferably around 40°.

Condenser device (12) according to any one of the
preceding claims, characterised in that said atleast
one passage groove (18, 19) is a side surface portion
of a pyramid.

Condenser device (12) according to the preceding
claim, characterised in that said side surface por-
tion of a pyramid comprises at least two faces (40,
42,44).

Condenser device (12) according to the preceding
claim, characterised in that said pyramidal surface
portion comprises three faces (40, 42, 44).

Condenser device (12) according to any one of
claims 1- 7, characterised in that said at least one
passage groove (18, 19)is a conical surface portion.

Condenser device (12) according to any one of
claims 8-11, characterised in that said at least one
passage groove (18, 19) comprises an apical surface
portion (46) close to or comprising the vertex of said
pyramidal or conical surface.

Condenser device (12) according to any one of the
preceding claims, characterised in that said sliding
bottom (27) of said at least one passage groove (18,
19) is inclined by an angle y comprised between 0°
and 10°, and preferably around 5°, with respect to
the sliding direction (X) at the inlet to the mouth (20).

Condenser device (12) according to any one of the
preceding claims, characterised in that said atleast
one passage groove (18, 19) is symmetrical with re-
spect to a centreline plane (38) containing the sliding
direction (X) at the inlet to the mouth (20).

Condenser device (12) according to any one of the
preceding claims, characterised in that the length
(52) of said at least one passage groove (18, 19) in
the sliding direction (X) at the inlet to the mouth (20)
is comprised between 10 mm and 20 mm, and pref-
erably around 15 mm.

Condenser device (12) according to any one of the
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17.

18.

19.

preceding claims, characterised in that the depth
(54) of said at least one passage groove (18, 19) in
a plane perpendicular to the sliding direction (X) at
the inlet to the mouth (20), at the outlet section (22)
is comprised between 8 mm and 18 mm, and pref-
erably around 13 mm.

Condenser device (12) according to any one of the
preceding claims, characterised in that the edges
and/or the vertex of said at least one passage groove
are provided with fittings with radius r comprised be-
tween 0 mm and 1.5 mm, and preferably around 0.5
mm.

Spinning head (16) comprising a condenser device
(12) according to any one of the preceding claims.

Spinning machine (48) comprising at least one spin-
ning head (16) according to the preceding claim.
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