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(54) Weft feeder for textile machines with a weft-braking device

(57)  The yarn (F) is unwound from a yarn-storing
drum (12) and is fed to a textile machine. A weft-braking
device (18) is integral with a slide (22) movable along a
direction parallel to the axis of the drum (12), and is pro-
vided with a hollow braking member (32) having a circular
profile, which is coaxially biased, with its inner surface,
against the delivery edge of the drum (12) by actuator
means (20, 21) to brake the unwinding yarn. A yarn ten-
sion sensor (38) generates a measured tension signal
(Tm) indicative of the tension of the yarn delivered from
the drum. A control unit (CU) is programmed to compare
the measured tension signal (Tm) with a reference ten-

sion signal (Tr) and to drive the actuator means (20, 21)
in such a way as to minimize the difference between the
measured tension and the reference tension. The control
unit (CU) is programmed to generate a poor braking sig-
nal (Sib, Sib’) when the reference tension (Tr) is higher
then the maximum tension avaliable with said actuator
means at a stroke-end position, and an excessive braking
signal (Seb, Seb’) when the reference tension (Tr) is low-
er then the minimum tension avaliable with said actuator
means at a stroke-end position. Means for correcting the
position (VD, M) of said slide (22, 23) are enabled by the
poor braking signal (Sib, Sib’) and the excessive braking
signal (Seb, Seb’).
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Description

[0001] The present invention relates to a weft feeder
for textile machines, which is provided with a device for
braking the yarn delivered from the feeder.

[0002] As known, weft feeders for textile machines
comprise a stationary drum on which a motorized swivel
arm winds a plurality of yarn loops forming a weft reserve.
Upon request from the loom, the loops are unwound from
the drum, then pass through a weft braking device which
controls the tension of the yarn in order to maintain it
substantially constant, and finally are fed to the loom.
[0003] In the weft feeders of the above-cited type,
which are well known to the person skilled in the art, the
weft-braking device typically comprises a frustoconical
hollow member which is coaxially supported with its larg-
er base facing the drum, and is biased with its inner sur-
face against the delivery edge of the drum from which
the loops are unwound. Therefore, the unwinding yarn
runs between the drum and the frustoconical member,
which applies a braking action upon the yarn. The braking
unit is fixed to a slide that is arranged to slide in a longi-
tudinal direction and is manually positionable at a fixed
position in order to set the static pre-load with which the
frustoconical member is biased against the drum.
[0004] Itis already known from EP-B-1059375 of Ap-
plicant to modulate the pressure applied by the cone to
the drum, i.e., the braking action applied to the unwinding
yarn, by operatively connecting the frustoconical braking
member to a pair of linear actuators arranged with their
axes parallel to the axis of the cone. The current across
the actuators is modulated as a function of the fluctations
of the yarn tension, which tension is detected by sensors.
[0005] The above-mentioned actuators should have a
very short response time and a small size. As known,
actuators with these features are avaliable on the market,
but they only can make strokes of a few millimeters, gen-
erally 5-6 mm. However, it would be desirable to have
longer strokes avaliable, up to 30-40 mm, because, as
well known to the person skilled in the art, particularly
with high count yarns, the braking action required while
feeding the yarn is often much higher than the maximum
force appliable by the actuators at the end of their stokes.
[0006] Therefore, it is a main object of the present in-
vention to improve the above-described weft-braking de-
vice in order to widen the range of braking forces applied
by the device, while maintaining a high accuracy and
uniformity of the braking action.

[0007] It is another object of the invention to automa-
tize the operation of the device operating within said wid-
ened range of braking forces.

[0008] The above object and other advantages, which
will better appear below, are achieved by the weft feeder
with weft-braking device having the features recited in
claim 1, while the dependent claims state other advan-
tageous, though seconday, features of the invention.
[0009] The invention will be now described in more de-
tail with reference to a few preferred, non-exclusive em-
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bodiments, shown by way of non limiting example in the
attached drawings, wherein:

Fig. 1 is a perspective view of a weft feeder provided
with a weft-braking device according to the invention;

Fig. 2 is a broken-away view in side elevation of the
weft feeder of Fig. 1;

Fig. 3 is a block diagram showing the control system
of the weft feeder of Fig. 1;

Fig. 4 is a view similar to Fig. 2, showing an alterna-
tive embodiment of the weft feeder according to the
invention;

Fig. 5 is a block diagram showing the control system
of the weft feeder of Fig. 4;

[0010] With initial reference to Figs. 1, 2, a weft feeder
10 for textile machines comprises a stationary drum 12
on which a motorized swivel arm 14 driven by a motor
16 winds a plurality of loops of yarn F forming a weft
reserve or stock RT. Upon request from the loom (not
shown), yarn F is unwound from drum 12 and is fed to
the loom. A stationary arm 17 lying parallel to the axis of
drum 12 supports a weft-braking device 18 atits free end,
having the aim of controlling the tension of the unwinding
yarn in order to maintain it substantially constant.
[0011] weft-braking device 18 comprises a pair of lin-
ear electric actuators 20, 21 which are driven by a control
unit CU (Fig. 3) via respective driving blocks R1, R2 and
are supported by a slide 22, with their operating rods
such as 21a (Fig. 2) lying parallel to the axis of drum 12
at diametrically opposed positions. The slide is slidable
along stationary drum 17 under control of a worm-screw
mechanism 23 operatable by a knob 24. Linear actuators
20, 21 each incorporate a respective position sensor S1,
S2 (Fig. 3) connected to send a position signal to control
unit CU. An annular support 30 coaxial to the drum is
attached to the free ends of the operating rods, and is
provided with radial anchor projections 31. A frustocon-
ical hollow member 32 is coaxially supported with its larg-
er base 32a facing the drum, and is biased with its inner
surface against the delivery edge of drum 12, by a spider
assembly of springs 34 each having one end anchored
to a respective projection 31 of annular support 30, and
the opposite end anchored to a ring 36 attached to the
smaller base 32b of the frustoconical member. The frus-
toconical member can be made, e.g., of a metal sheet or
synthetic or laminated fabric impregnated with a polimer-
ic resin.

[0012] A yarntension sensor 38 of a conventional type
is supported downstream of weft-braking device 18 in
order to measure the tension of the yarn delivered from
the feeder. Sensor 38 is connected to send a measured
tension signal Tm to control unit CU, which is pro-
grammed to compare the measured tension signal Tm
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with a reference tension signal Tr and to drive linear ac-
tuators 20, 21 in such a way as to minimize the difference
between them. Reference tension Tris preset depending
on various parameters, such as the angular position of
the machine, whereby different reference tensions may
correspond to different angular positions.

[0013] Yarn F is unwound from drum 12 and runs be-
tween the delivery edge of the drum and frustoconical
member 32, which applies the desired braking action up-
onthe yarn. By operating knob 24, the preload is adjusted
with which the frustoconical member is biased against
the drum at rest.

[0014] When the comparison between the measured
tension Tm and the reference tension Tr results in the
required yarn tension being higher than the maximum
tension avaliable with the linear actuators at their outer-
most positions, control unit CU is programmed to gener-
ate a poor braking signal Sib which enables a visual de-
vice VD (which is only diagrammatically shown in Fig. 3),
such as a display or a pilot light, which provides the user
with the information that knob 24 should be rotated such
as toincrease the preload with which frustoconical mem-
ber 32 is biased against drum 12, whereby the weft brak-
ing device will operate with a higher average level of brak-
ing forces.

[0015] Onthe contrary, when the comparison between
the measured tension Tm and the reference tension Tr
results in the required yarn tension being lower than the
minimum tension avaliable with the linear actuator at their
innermost positions, control unit CU is programmed to
generate an excessive braking signal Seb which enables
visual device VD such as to provide the user with the
information that knob 24 should be rotated such as to
reduce the preload of the springs, whereby the weft brak-
ing device will operate with a lower average level of brak-
ing forces.

[0016] An alternative embodiment of the invention is
shownin Figs. 4,5, wherein worm-screw mechanism 123
is driven by an electric motor M controlled by control unit
CU via arespective driving block R, so that the operation
of the weft-braking device is completely automatized.
[0017] When the comparison between the measured
tension Tm and the reference tension Tr results in the
required yarn tension being higher than the maximum
tension avaliable with the linear actuators at their outer-
most positions, control unit CU is programmed to gener-
ate a poor braking signal Sib’ which enables motor M to
move the slide supporting the weft-braking device such
as to increase the preload with which frustoconical mem-
ber 32 is biased against drum 12, whereby the weft brak-
ing device will operate with a higher average level of brak-
ing forces.

[0018] Onthe contrary, when the comparison between
the measured tension Tm and the reference tension Tr
results in the required yarn tension being lower than the
minimum tension avaliable with the linear actuator at their
innermost positions, control unit CU is programmed to
generate an excessive braking signal Seb’ which enables
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motor M such as to reduce the preload, whereby the weft
braking device will operate with a lower average level of
braking forces.

[0019] Therefore, in the second embodiment, the po-
sition-correcting means, which in the first embodiment
were passive and consisted of a visual device adapted
toinform the user that the slide had to be manually moved
in order to change the pre-load applied by the braking
member upon the drum, are now active and operate in
an automatized way to change the preload in view of the
poor braking signal or of the excessive braking signal.
[0020] A few preferred embodiments of the invention
have been described herein, but of course many changes
may be made by a person skilled in the art within the
scope of the inventive concept. For instance, the frusto-
conical braking member may be replaced by a different
hollow braking member having a circular profile, e.g., a
member consisting of bristles or of a plurality of blades,
and the spider assembly of springs 34 could be unnec-
essary if the material of the braking member is sufficiently
elastic. Furthermore, the worm-screw mechanism which
drives the slide could be provided of both a knob and a
motor, and the pilot light or display could be provided
even in presence of the motor.

Claims

1. Aweftfeederfortextile machines, comprising a yam-
storing drum (12) from which a yarn (F) is unwound
to feed a textile machine, and a weft-braking device
(18), which is attached to a slide (22) movable along
a direction parallel to the axis of the drum (12) and
is provided with:

- a hollow braking member (32) having a circular
profile, which is coaxially biased, with its inner
surface, against the delivery edge of the drum
(12) by actuator means (20, 21) to brake the
unwinding yarn,

- a yarn tension sensor (38) generating a meas-
ured tension signal (Tm) indicative of the tension
of the yarn delivered from the drum,

- a control unit (CU) programmed to compare
the measured tension signal (Tm) with a refer-
ence tension signal (Tr), and to drive said actu-
ator means (20, 21) such as to minimize the dif-
ference between said measured tension and
said reference tension,

characterized in that said control unit (CU) is pro-
grammed to generate a poor braking signal (Sib,
Sib’) when the reference tension (Tr) is higher then
the maximum tension avaliable with said actuator
means at a stroke-end position, and an excessive
braking signal (Seb, Seb’) when the reference ten-
sion (Tr) is lower then the minimum tension avaliable
with said actuator means at a stroke-end position,
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and in that it comprises means for correcting the
position (VD, M) of said slide (22, 23), which are en-
abled by said poor braking signal (Sib, Sib’) and ex-
cessive braking signal (Seb, Seb’).

The weft feeder of claim 1, characterized in that
said means for correcting the position comprise a
visual device (VD) adapted to inform a user that said
slide (22, 23) should be moved to change the preload

with which said braking member (32) is biased 170
against the drum (12), when said poor braking signal
(Sib, Sib’) and excessive braking signal (Seb, Seb’)

are enabled.

The weft feeder of any of claims 1 or 2, character- 15
ized in that said means for correcting the position
comprise a motor (M) that is operatively connected

to said slide (22) and is controlled by the control unit
(CU) such that the pre-load applied by the braking
member (32) to the drum (12) is increased when said 20
poor braking signal (Sib, Sib’) is generated, while
said preload is reduced when said excessive braking
signal (Seb, Seb’) is generated.

The device of any of claims 1 to 3, characterized 25
in that said slide (22) is driven by a worm-screw
mechanism (23) operatable by a knob (24).

The device of any of claims 1 to 3, characterized
in that said slide (22) is driven by a worm-screw 30
mechanism (23) operatable by said motor (M).
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