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(54) METHOD FOR FEEDING A PLURALITY OF YARNS TO A TEXTILE MACHINE BY WAY OF 
RESPECTIVE POSITIVE YARN FEEDERS

(57) A method for feeding a plurality of yarns to a
textile machine by respective yarn feeders (12), each one
of which is provided with a motorized reel (14) on which
a yarn (F) is wound repeatedly. A control unit (CU) mod-
ulates the speed of the reel (14) by way of a first control
loop (CL1) on the basis of a reference position signal
(PS_ref) generated by a second control loop (CL2) which

uses a position signal of the textile machine (MP) in order
to maintain a given transmission ratio between the reel
(14) and the textile machine (18). The transmission ratio
is automatically corrected by a third control loop (CL3)
on the basis of a measured tension signal (T meas) gen-
erated by a tension sensor (28) which is associated with
the yarn (F).
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Description

[0001] The present invention relates to a method for
feeding a plurality of yarns to a textile machine by way
of respective positive yarn feeders.
[0002] As is known, in a generic weaving process, mul-
tiple yarns can be fed to a textile machine by way of re-
spective yarn feeders of the "positive" type.
[0003] This type of feeder is provided with a motorized
reel, on which the yarn is repeatedly wound (e.g., 3 or 4
windings). When the reel is rotated, the yarn is unwound
from a spool and is fed to a textile machine downstream,
e.g., a knitting machine or a warping machine.
[0004] The yarn tension in output from the feeder is
monitored continuously by a tension sensor which is con-
nected to a control unit. This control unit modulates the
speed of the reel on the basis of the signal received from
the tension sensor, so as to maintain the tension of the
yarn fed to the textile machine substantially constant at
a desired level, to the advantage of the quality of the
garment.
[0005] As is known, it would be preferable to measure
the yarn tension in the immediate vicinity of the textile
machine, downstream of any transmission pulleys and
yarn guide rings which could alter the real value of the
tension with which the yarn enters the textile machine.
[0006] However, as is known, if only this signal is used
to control the rotation speed of the feeder then instabilities
could arise, for example, during the phase of starting up
the textile machine. In this phase, in fact, the tension of
the yarn, which jumps suddenly when adjacent to the
textile machine, can take some time to become distrib-
uted over the whole yarn, also taking account of the fact
that the length of yarn between the feeder and the textile
machine can be several tens of meters.
[0007] As a consequence, the feeder might start too
early, or start rotating too rapidly, faster than required,
thus leading to the above mentioned instabilities.
[0008] In the attempt to overcome such problem, EP
1901984 B1 proposes using two tension sensors for each
yarn, one of which is arranged at the exit of the feeder
while the other is arranged at the entry of the textile ma-
chine. The control unit, based on an adapted algorithm,
controls the feeder by taking account of the tension val-
ues measured by both sensors, so as to limit the risk of
instabilities arising.
[0009] A drawback of the system described in EP
1901984 B1 is its high cost, in that it envisages using two
tension sensors for each yarn.
[0010] Especially in applications wherein the con-
sumption of yarn is practically constant or varies very
slowly, e.g., in the feeding yarns to warping machines, it
would be desirable to have a solution that is less costly
but which is still capable of compensating the slow vari-
ations in tension deriving from factors such as:

- the progressively increasing diameter of the winding
drum on the warping machine,

- variations in tension on the distaff upstream of the
feeder,

- variations in friction of the yarn guide loops owing to
wear or to heating,

and other similar factors.
[0011] Therefore, the aim of the present invention is to
provide a method for feeding a plurality of yarns to a
textile machine by way of respective positive yarn feed-
ers, which makes it possible to control the tension with
precision, keeping it constant even in the event of varia-
tions in the operating conditions deriving from factors like
the ones cited above, but using a single tension sensor
which is positioned proximate to the textile machine, so
as to reduce costs.
[0012] This aim and other objects, which will become
clearer from the description that follows, are achieved by
the method having the characteristics cited in the ap-
pended claim 1, while the appended dependent claims
define other characteristics of the invention which are
advantageous, although secondary.
[0013] Now the invention will be described in greater
detail, with reference to a preferred but not exclusive em-
bodiment thereof, which is illustrated for the purposes of
non-limiting example in Figure 1, which is a schematic
diagram of a feeding apparatus that uses the method
according to the invention.
[0014] With reference to Figure 1, a yarn feeding ap-
paratus 10 comprises a yarn feeder 12 of the "positive"
type.
[0015] The feeder 12 is provided with a motorized reel
14, on which the yarn F is repeatedly wound (e.g., 3 or
4 windings). When the reel 14 is rotated, the yarn F is
unwound from a spool 16 and is fed to a textile machine
downstream, e.g., a warping machine (not shown in full)
which is provided with a yarn winding drum 18.
[0016] In a manner that is known per se, a control unit
CU modulates the speed of the reel 14 by way of a first
control loop CL1 on the basis of a reference position sig-
nal PS_ref.
[0017] In detail, in the first control loop CL1, an encoder
22, which is connected to the motor 24 of the feeder 12,
generates a real position signal PS_real. The real posi-
tion signal PS_real is compared with the reference posi-
tion signal PS_ref in a first subtracter node N1. The po-
sition error PS_err deriving from the comparison is sent
to a position controller PC which, by way of an inverter
I, drives the motor 24 in feedback.
[0018] The feeder 12 is programmed to actuate the
reel 14 with the warping machine 18 according to a given
transmission ratio (known as "operation according to an
electrical axis").
[0019] To this end, the reference position signal PS_ref
is generated by a second control loop CL2 which uses a
position signal of the textile machine MP to maintain the
aforementioned transmission ratio between the reel 14
and the warping machine 18.
[0020] In the embodiment described herein, the posi-
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tion signal of the textile machine MP is generated by a
synchronization device, e.g., an encoder 26, which is
keyed on the yarn winding drum 18.
[0021] The position signal of the textile machine MP is
sent to a module TRM, which generates the reference
position signal PS_ref.
[0022] In the embodiment described herein, the mod-
ule TRM is integrated in the control unit CU.
[0023] According to the invention, the transmission ra-
tio is automatically corrected by a third control loop CL3
on the basis of a measured tension signal T_meas gen-
erated by a tension sensor 28 which is associated with
the yarn F, so as to compensate the slow variations in
tension deriving from factors such as:

- the progressively increasing diameter of the winding
drum on the warping machine,

- variations in tension on the distaff upstream of the
feeder,

- variations in friction of the yarn guide loops owing to
wear or to heating,

and other similar factors.
[0024] The tension sensor 28 is advantageously ar-
ranged directly upstream of the warping machine 18,
downstream of any transmission elements such as pul-
leys and yarn guide rings, which are schematically indi-
cated by the rectangle 30 in Figure 1, which can alter the
real value of the tension with which the yarn enters the
warping machine.
[0025] In the third control loop CL3, a reference tension
signal T_ref, which is configurable by the user, is com-
pared with the measured tension signal T_meas in a sec-
ond subtracter node N2, and the tension error T_err de-
riving from the comparison is sent to a tension controller
TC. The tension controller TC generates as a conse-
quence a signal for correcting the transmission ratio TRC
and sends it to the module TRM, which is programmed
to generate the reference position signal PS_ref on the
basis of the transmission ratio that was set which, as
mentioned, is progressively corrected automatically.
[0026] As it is evident to the skilled person, the third
control loop CL3 can operate at a relatively low sampling
frequency, e.g., a few Hz, so as to be insensitive to sud-
den variations in tension deriving from accidental factors.
[0027] As the skilled person will be able to appreciate,
the method according to the invention fully achieves the
set aim and objects in that, although it uses a single ten-
sion sensor which is positioned proximate to the textile
machine, makes it possible to control the tension with
precision, keeping it constant even in the event of any
variations in the operating conditions deriving from fac-
tors like the ones cited previously.
[0028] A preferred embodiment of the invention has
been described, but obviously the person skilled in the
art may make various modifications and variations within
the scope of protection of the claims.
[0029] For example, in place of the encoder a different

synchronization device can be used, e.g., a proximity
sensor.
[0030] Furthermore, although in the embodiment de-
scribed herein the transmission ratio is set in the control
unit, it may also be set directly on the feeder.
[0031] The disclosures in Italian Patent Application No.
102019000011448 from which this application claims pri-
ority are incorporated herein by reference.
[0032] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A method for feeding a plurality of yarns to a textile
machine by way of respective yarn feeders (12),
each one of said yarn feeders (12) being provided
with a motorized reel (14) on which a yarn (F) that
is adapted to be fed to said textile machine (18) is
wound repeatedly, wherein a control unit (CU) mod-
ulates the speed of said reel (14) by way of a first
control loop (CL1) on the basis of a reference position
signal (PS_ref) generated by a second control loop
(CL2) which uses a position signal of the textile ma-
chine (MP) in order to maintain a given transmission
ratio (TRC) between said reel (14) and said textile
machine (18), characterized in that said transmis-
sion ratio (TRC) is corrected automatically by a third
control loop (CL3) on the basis of a measured tension
signal (T_meas) generated by a tension sensor (28)
which is associated with said yarn (F).

2. The method according to claim 1, characterized in
that said position signal of the textile machine (MP)
is generated by a synchronization device (26) which
is associated with said textile machine.

3. The method according to claim 2, characterized in
that said synchronization device comprises an en-
coder (26).

4. The method according to claim 2, characterized in
that said synchronization device comprises a prox-
imity sensor.

5. The method according to claim 1, characterized in
that said third control loop (CL3) comprises a tension
controller (TC) which is adapted to generate a signal
for correcting the transmission ratio (TRC) on the
basis of a comparison between a reference tension
signal (T_ref) that can be set by the user and said
measured tension signal (T_meas), and to send it to
a module (TRM) which is adapted to generate said
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reference position signal (PS_ref) on the basis of
said position signal of the textile machine (MP) and
said signal for correcting the transmission ratio
(TRC).

6. The method according to claim 1, characterized in
that said tension sensor (28) is located immediately
upstream of said textile machine (18).
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