
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

26
9 

85
7

A
1

TEPZZ¥ 69857A_T
(11) EP 3 269 857 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
17.01.2018 Bulletin 2018/03

(21) Application number: 17178574.4

(22) Date of filing: 29.06.2017

(51) Int Cl.:
D04B 35/14 (2006.01) D04B 15/48 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 15.07.2016 IT 201600074062

(71) Applicant: L.G.L. Electronics S.p.A.
24024 Gandino (Bergamo) (IT)

(72) Inventors:  
• GOTTI, Luca

24021 Albino  BG (IT)
• ZENONI, Pietro

24026 Leffe  BG (IT)

(74) Representative: Modiano, Micaela Nadia et al
Modiano & Partners 
Via Meravigli, 16
20123 Milano (IT)

(54) METHOD FOR CONTROLLING THE UNWINDING OF YARN FROM A WEFT FEEDER

(57) Method for controlling the unwinding of yarn
from a weft feeder wherein detection means (18) gener-
ate unwinding pulses (UWP) that indicate the release of
a turn or fraction of a turn of yarn from a feeder (10); a
continuous count is made of a relative operating position
(NPSD_CNT) of a textile machine (16), measured from
the last unwinding pulse (UWP); the amount of yarn
picked up at each machine revolution (YCPR) is calcu-
lated continuously, as well as a threshold operating po-

sition (NPSD) as a function of the variation of position
corresponding to a machine revolution, of a maximum
length of yarn that can be inserted in the machine and
can be chosen by the user, and of the amount of yarn
picked up at each machine revolution; when the relative
operating position (NPSD_CNT) equals or exceeds the
threshold operating position (NPSD), a stop signal is gen-
erated.
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Description

[0001] The present invention relates to a method for
controlling the unwinding of yarn from a weft feeder.
[0002] As is known, a textile machine, such as a circu-
lar knitting machine, can be fed by a plurality of yarns
that are unreeled from respective yarn feeders.
[0003] An "accumulator" yarn feeder can generically
comprise a drum onto which winding means wind a plu-
rality of yarn turns which form a reserve. Such winding
means can consist of a motorized flywheel that winds the
yarn on the drum, or the drum itself can be rotated in
order to wind the yarn onto it. The yarn is taken from a
distaff upstream and passed on to the textile machine
downstream on request from the latter.
[0004] Accumulator weft feeders make it possible to
maintain the amount of reserve wound on the drum sub-
stantially constant, independently of the yarn drawing
rate by the downstream machine, while at the same time
controlling the output yarn tension.
[0005] In order to achieve the above mentioned ob-
jects, the feeder makes use of various sensors connected
to a control unit. One such sensor, in particular, generates
at least one pulse for each turn executed and can be
optical, piezoelectric, or the like.
[0006] "Positive" yarn feeders are also known, in which
the yarn originating from a distaff is wound onto a spool
which, turned by a motor, feeds it to a textile machine
downstream, e.g., a knitting machine.
[0007] In conventional systems, between the feeder
and the knitting machine there is also a sensor that is
adapted to detect accidental stoppages of the weft, e.g.,
in the event of breakage of the yarn or of loss of the yarn
by the needles of the machine. In such case, the control
unit orders the machine to stop so as to prevent defects
in the finished garment, or the complete separation of
the hose of the garment being made.
[0008] As is known, such yarn breakage sensors can
be mechanical or electronic.
[0009] Mechanical sensors have the advantage that
they are cheaper, but they do not perform as well in terms
of response times. Furthermore, in operation, such sen-
sors brush against the weft with a lever, disturbing the
tension of the yarn and as a consequence compromising
the precision of the system for controlling the tension.
[0010] Electronic sensors have the advantage that
they perform better in terms of response time and in op-
eration they do not interfere with the yarn tension during
unwinding, in that they detect the movement of the weft
by way of a photoelectric sensor. However, such elec-
tronic sensors are relatively expensive and require the
installation and wiring of an additional power supply and
communication circuit, with further increase of the costs
and of the complexity of the detection assembly.
[0011] EP2270269B1 of this same Applicant describes
a method of detecting the stoppage of the yarn unwinding
from an accumulation weft feeder, which overcomes the
drawbacks of the systems that use yarn breakage sen-

sors like the ones mentioned above.
[0012] According to EP2270269B1, a threshold inter-
val is continuously calculated which corresponds to the
maximum time interval between two successive pulses
beyond which it must be assumed that an accidental stop-
page of the weft has occurred. Such threshold interval is
updated in real time as a function of the yarn pickup
speed. Therefore, the delay since the last pulse received
is measured continuously and is compared with the up-
dated threshold interval, so as to stop the machine if the
measured delay exceeds the updated threshold interval.
[0013] The above system preferably has an initial cal-
ibration step in which an average yarn unwinding time is
determined.
[0014] As is well known to the person skilled in the art,
such calibration step is not welcome because it keeps
personnel occupied and further, in this step, controlling
the unwinding of the yarn is disabled since the system
needs to acquire the basic data for its subsequent good
operation.
[0015] Furthermore, the system in EP2270269B1 re-
quires a speed signal of the machine in order to update
the threshold interval in real time, and in some cases this
may not be available.
[0016] EP2857567A1 discloses a method that entails
monitoring the clock pulses generated by the knitting ma-
chine and representing a preset length of weft inserted,
and stopping the machine if a preset maximum number
of clock impulses elapse since the last turn was unwound.
[0017] The main drawback of this method is that, once
the process is set up and begun, both the length of weft
representing the inserted length and the maximum
number of pulses are fixed, and they do not adapt auto-
matically to the actual consumption of yarn of the various
feeder devices involved in the textile process. As is well
known to the person skilled in the art, such drawback is
particularly relevant in Jacquard applications that use
many accumulation feeders, where the consumption of
yarn fluctuates greatly between one feeder and the next.
[0018] This method has the further drawback of requir-
ing an interface in order to adapt the origin signal to the
consumption signal of the feeder devices.
[0019] Therefore, the main aim of the present invention
is to provide a method for controlling the unwinding of
yarn from a weft feeder that, while retaining the advan-
tages of the known system described in EP2270269B1,
does not require an initial calibration step and does not
require the presence of a speed signal of the downstream
machine, and further is capable of adapting automatically
to the actual consumption of yarn of the various feeder
devices involved in the textile process.
[0020] The above aim and other advantages, which
will become better apparent hereinafter, are achieved by
the method having the characteristics recited in claim 1,
while the dependent claims define other characteristics
of the invention which are advantageous, although sec-
ondary.
[0021] Now the invention will be described in more de-
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tail with reference to a preferred but not exclusive em-
bodiment thereof, which is illustrated for the purposes of
non-limiting example in the accompanying drawings,
wherein:

Figure 1 schematically illustrates a yarn feeder ap-
paratus in which the method according to the inven-
tion can be used;
Figure 2 is a diagram showing sequences of signals
generated over time with the method according to
the invention.

[0022] With reference to Figure 1, a weft feeder 10
comprises a drum 12 onto which a motorized flywheel
14 winds yarn F in the form of turns that constitute a
reserve. The yarn F, which originates from a distaff 15,
is unwound from the drum 12 on request of a machine
16 downstream, e.g., a knitting machine.
[0023] In a way that is known per se, an unwinding
sensor 18, typically an optical sensor, generates an un-
winding pulse UWP for each turn or fraction of a turn of
yarn unwound from the drum.
[0024] Downstream of the weft feeder 10 is a weft brak-
ing device 20, which is controlled by a control unit CU.
The control unit CU is programmed to stabilize the yarn
tension during unwinding from the drum 12 by retroac-
tively controlling the weft braking device 20 on the basis
of the signal generated by a tension sensor 22 associated
with the yarn being unwound.
[0025] In a manner that is conventional, the control unit
CU of the feeder is connected to the machine 16 by way
of a BUS 30 for the mutual exchange of information such
as alarms, statuses and setting of parameters.
[0026] In particular, the machine 16 generates an in-
cremental signal that indicates its operating position. In
the embodiment described herein for the purposes of ex-
ample, the operating position of the machine is provided
by a sequence of position pulses MPP which are gener-
ated during the rotation of the machine (Figure 2) and
transmitted on the BUS 30. Once the variation of position
of the machine corresponding to a machine revolution is
known, in this case given by the number of position pulses
generated for each turn NPPR, each position pulse MPP
will correspond to an exact operating position.
[0027] The position pulses MPP can be generated by
the controller of the machine 16 or obtained directly from
the signals of an encoder which, usually, is associated
with the machine.
[0028] In order to detect any accidental stoppages of
the weft, e.g. caused by the breakage of the yarn or the
loss of the yarn by some of the needles of the machine,
the apparatus described above adopts a method that,
according to the invention, comprises the following steps:

- continuously counting a relative operating position
NPSD CNT of the machine 16, measured from the
last unwinding pulse UWP generated,

- continuously calculating the amount of yarn picked

up at each machine revolution YCPR on the basis
of the number of unwinding pulses UWP generated,

- continuously calculating a threshold operating posi-
tion NPSD on the basis of the formula 

where YLME is a maximum length of yarn that can
be inserted in the machine and can be set by the
user, and

- generating a stop signal when the relative operating
position NPSD_CNT equals or exceeds the thresh-
old operating position NPSD.

[0029] In the example described herein and shown in
Figure 2, where the position of the machine is an incre-
mental value derived from a series of impulse signals,
the threshold operating position NPSD corresponds to a
maximum number of position pulses.
[0030] Figure 2 shows that the relative operating posi-
tion NPSD_CNT is reset whenever an unwinding pulse
UWP is generated, at the times T1 and T3. Furthermore,
note that the value of NSPD can change dynamically
during the operation, such as at time T2 where it increas-
es from 8 to 10 following a variation in yarn consumption.
[0031] Once a number of pulses equal to NPSD since
the last unwinding pulse UWP generated (at time T3) has
elapsed, the machine stop signal is generated (at time
T4), because the weft has presumably stopped running.
[0032] Obviously, all the above measuring and calcu-
lation operations are executed by the control unit CU on
the basis of the impulse signals received from the un-
winding sensor 18 and from the machine 16. The pro-
gramming of the control unit comes under the normal
knowledge of the person skilled in the art and therefore
will not be described further.
[0033] The maximum length of yarn that can be insert-
ed in the machine YLME is a value that can be set ac-
cording to requirements. In particular, a value can be
chosen that balances shorter response time (lower YLME
values) with lower risk of false stoppages (higher YLME
values). For the purposes of example, values can be cho-
sen comprised between 35 and 40 cm in order to maxi-
mize response times, or comprised between 60 and 70
cm in order to reduce the risks of false stoppages.
[0034] It is clear that this method can be applied to
"positive" yarn feeders fitted with a motorized weft-wind-
ing spool, using as unwinding pulses the pulses originat-
ing, e.g., from Hall sensors conventionally provided in
order to detect the position of the spool.
[0035] 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 the appended claims.
[0036] In particular, although in the embodiment de-
scribed the position of the machine is an incremental val-
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ue derived from a series of impulse signals, such value
could be derived differently, e.g. from a resolver.
[0037] The disclosures in Italian Patent Application No.
102016000074062 (UA2016A005219) from which this
application claims priority are incorporated herein by ref-
erence.
[0038] 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 controlling the unwinding of yarn from
a weft feeder, said feeder (10) being provided with
detection means (18) adapted to generate unwind-
ing pulses (UWP) that indicate the release of a turn
or fraction of a turn of yarn, said machine (16) con-
tinuously providing information that indicates its op-
erating position, characterized in that it comprises
the following steps:

- continuously counting a relative operating po-
sition (NPSD_CNT) of said machine (16), meas-
ured from the last unwinding pulse (UWP) gen-
erated,
- continuously calculating the amount of yarn
picked up at each machine revolution (YCPR)
on the basis of the number of unwinding pulses
(UWP) generated,
- continuously calculating a threshold operating
position (NPSD) that can vary dynamically dur-
ing operation on the basis of the formula 

where NPSD is said threshold operating posi-
tion, NPPR is the variation of position that cor-
responds to a machine revolution, YLME is a
maximum length of yarn that can be inserted in
the machine and can be set by the user, and
YCPR is the amount of yarn picked up at each
machine revolution,
- generating a stop signal when said relative op-
erating position (NPSD_CNT) equals or ex-
ceeds said threshold operating position (NPSD).

2. The method according to claim 1, characterized in
that said relative operating position (NPSD_CNT) is
derived from a sequence of position pulses (MPP)
generated during the rotation of the machine, said
position variation corresponding to a revolution

(NPPR) is equal to the number of position pulses
(MPP) generated at each machine revolution, and
said threshold operating position (NPSD) corre-
sponds to a maximum number of position pulses.

3. The method according to claim 1 or 2, characterized
in that said maximum length of yarn that can be in-
serted in the machine (YLME) is comprised between
15 and 90 cm.

4. The method according to claim 3, characterized in
that said maximum length of yarn that can be insert-
ed in the machine (YLME) is comprised between 35
and 70 cm.

5. The method according to one of claims 1-4, wherein
said feeder (10) is provided with a drum (12) that is
adapted to carry a stock of turns of yarn wound ther-
eon which are adapted to be unwound on request of
said machine (16), characterized in that said de-
tection means comprise at least one sensor (18) that
is adapted to generate an unwinding pulse (UWP)
at each turn or fraction of a turn unwound from the
drum.
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