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FEEDERS

(67)  Amethod for measuring the consumption of yarn
for accumulation weft feeders wherein a control unit (CU)
of an accumulation weft feeder (10) calculates the
amount of consumed yarn Cm in a time interval com-
prised between an instant t1 and an instant t2 on the
basis of the following formula:

Cm = (ERQI - ERQ2) + IPC * C

where ERQ1 is the estimated reserve amount on the

METHOD FOR MEASURING THE CONSUMPTION OF YARN FOR ACCUMULATION WEFT

drum (12) of the feeder at the instant t1, ERQ2 is an
estimated reserve amount that is present on the drum
(12) at the instant t2, IPC is the number of winding pulses
(WP) counted in the time interval between the instant t1
andthe instantt2, and Cis the length ofthe loop or fraction
of loop wound on the drum. The estimated reserve
amounts at the instants t1 and t2 are calculated on the
basis of the number of winding pulses (WP) and of un-
winding pulses (UWP), the latter being counted by an
unwinding sensor (S3) and being generated from the in-
stant when the weft reserve sensor (S2) switches its own
state.
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Description

[0001] The present invention relates to a method for
measuring the consumption of yarn for accumulation weft
feeders.

[0002] As is known, a generic textile machine can be
fed with a plurality of yarns unwinding from respective
weft feeders known as "accumulation weft feeders".
[0003] In general, an accumulation weft feeder com-
prises a drum adapted to carry a plurality of yarn loops
that form a reserve and are wound thereon. The yarn,
which is picked up from an upstream spool, can be wound
on the drum by a motorized flywheel, or the drum itself
is rotated in order to wind the yarn thereon.

[0004] Forsome applications, especially in the knitting
sector, it can be useful to measure the consumption of
yarn that the textile machine picks up from the weftfeeder
over a preset period of time. The period of time taken
into consideration can be, for example, the one neces-
sary for the production of the entire item in the case of
machines for manufacturing hosiery items, in which the
time for completing an item is on the order of one minute,
or the one that corresponds to a few dozen machine ro-
tations in the case of large-diameter machines, which are
designed for productions that require longer times.
[0005] The purposes of the measurement can be dif-
ferent according to the applications.

[0006] In particular, on hosiery knitting machines it is
necessary to verify that the amount of yarn used for each
item does not deviate excessively from a nominal amount
determined on a sample item. In fact, excessive deviation
is a symptom of a problem in the textile machine or in
the weft feeders (for example, too low or too high yarn
tension, incorrectadjustment ofthe knitting triangles, bro-
ken needles, etc.), which can compromise the quality of
the production.

[0007] Onlarge-diameter machines, instead, yarn con-
sumption is measured most of all to estimate the cost of
the yarn for manufacturing a given article.

[0008] A known method for measuring yarn consump-
tion provides for counting the loops that unwind from the
drum in a specific period of time, based on the signal
received by an unwinding sensor provided on some feed-
ers. This unwinding sensor generates a pulse for each
unwound loop or, if there are multiple sensors arranged
equidistantly around the drum for a more precise meas-
urement, for each loop fraction. By multiplying the
number of pulses generated by the length of the loop
(which corresponds to the circumference of the drum) or
of the loop fraction, the amount of yarn picked up is ob-
tained.

[0009] Furthermore, the system described above is not
error-prone since common photocell-based unwinding
sensors, as is known, sometimes can fail to detect the
passage of a loop, especially when the yarn unwinds
relatively slowly.

[0010] Another known method for measuring the con-
sumption of yarn entails the counting of the loops that
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are wound on the drum in a given period of time on the
basis of the signal received from a winding sensor, which
is instead present on all accumulation weft feeders.
[0011] Winding sensors are more reliable than unwind-
ing sensors because they do notprovide foran interaction
with the yarn but calculate the turns performed by the
flywheel or by the drum in the winding step.

[0012] However, this method, which is based on the
hypothesis that the amount of yarn wound on the drum
corresponds to the amount of yarn unwound from it during
the measurement interval, is inevitably less precise than
the previous one, especially when the time interval con-
sidered is relatively short. In fact, if in the long term the
difference between the amount of yarn wound on the
drum and the unwound amount can be considered neg-
ligible, in the short term it is not so, taking into consider-
ation also the variability of the rate of consumption of the
yarn.

[0013] In this regard, as is known, the weft feeder ad-
justs the unwinding speed of the yarn so as to keep the
reserve present on the drum as constant as possible.
Therefore, if the measurement is performed while the
rate of absorption of the yarn is substantially constant, it
is fair to assume that the amount of weft wound on the
drum is approximately equal to the amount of weft that
is unwound. Conversely, in particularly critical operating
conditions, with the yarn consumption rate that varies
continuously during the production of the item and fre-
quent stops/restarts of the feeder, the measurement of
consumption by means of said method is anything but
realistic.

[0014] The aim of the presentinvention is to provide a
method for measuring the consumption of yarn for accu-
mulation weft feeders that is more reliable and precise
than known systems, even in particularly critical operat-
ing conditions, and can be applied also to feeders lacking
a yarn unwinding sensor.

[0015] This aim and other objects which will become
better apparent from the description that follows are
achieved by the method having the characteristics de-
scribed in claim 1, while the dependent claims define
other advantageous, albeit secondary, characteristics of
the invention.

[0016] The invention will be now described in greater
detail, with reference to a preferred but not exclusive em-
bodiment thereof, illustrated by way of non-limiting ex-
ample in Figure 1, which shows schematically an accu-
mulation weft feeder to which the method according to
the invention is applied.

[0017] With reference to Figure 1, a generic accumu-
lation weft feeder 10 for textile machines is provided with
a drum 12 and with winding means which, in the embod-
iment described herein, comprise a flywheel 14 turned
about the axis of the drum 12 by a motor 15 in order to
pick up yarn F from a spool 16 and wind it onto the drum
12 so as to form a reserve R. The yarn F unwinds from
the drum 12 upon request from a generic downstream
textile machine, such as a circular knitting machine 17.
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[0018] The feeder 10 is conventionally provided with
at least one winding sensor S1, preferably a Hall sensor,
arranged to detect the passage of magnets such as M
which are integral with the flywheel 14 and to generate
corresponding winding pulses WP for each loop or loop
fraction (depending on the number of winding sensors)
thatis wound onto the drum 12; with a weft reserve sensor
S2, preferably a mechanical sensor, which provides a
binary information regarding the presence or not of a min-
imum amount of reserve at an intermediate point PO of
the drum 12, switching its state when the reserve ends
at said intermediate point; and with atleast one unwinding
sensor S3, preferably an optical sensor, which generates
an unwinding pulse UWP per each loop or fraction of a
loop (depending on the number of unwinding sensors)
that unwinds from the drum 12.

[0019] In a per se known manner, the weft feeder 10
is provided with a control unit CU which is programmed
to adjust the winding speed of the flywheel 14 on the
basis of the signal received from the weft reserve sensor
S2, so as to keep the amount of reserve present on the
drum 12 substantially constant on a desired value.
[0020] According to the invention, the control unit CU
is programmed to calculate the amount of consumed yarn
Cm in a time interval comprised between an instant t1
and an instant t2 on the basis of the following formula:

Cm = (ERQI - ERQ2) + IPC * C

where ERQ1 is an estimated reserve amount that is
present on the drum 12 at the instant t1, ERQ2 is an
estimated reserve amount that is present on the drum 12
atthe instant t2, IPC is the number of winding pulses WP
counted in the time interval between the instant t1 and
the instant t2, and C is the length of the loop wound onto
the drum, or fractions of a loop where multiple winding
sensors S1 are present; the estimated reserve amounts
at the instants t1 and t2 being calculated on the basis of
the number of winding pulses WP and of unwinding puls-
es UWP generated, respectively, by the winding sensor
S1 and by the unwinding sensor S3 from the instant in
which the weft reserve sensor S2 switches its state (i.e.,
when the yarn reserve that is present on the drum 12
ends at the weft reserve sensor S2 at the point P0).
[0021] Forexample,ifavalue equal to zerois assigned
to the estimated reserve amount when the reserve ends
exactly at the weft reserve sensor S2, it will be increased
by a value equal to +1*C if a pulse is received from the
winding sensor S1, +2*C if two pulses are received from
the winding sensor S1, etc.. Likewise, the estimated re-
serve amount will be reduced by a value equal to -1*C if
a pulse is received from the unwinding sensor S3, -2*C
if two pulses are received from the unwinding sensor S3,
etc..

[0022] Therefore, the estimated reserve amount is
continuously updated during operation while the control
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unit CU, in a per se known manner, adjusts in real time
the speed of the flywheel 14 so that the estimated reserve
amount remains always close to the zero value. In prac-
tice, if at a certain moment the amount of estimated re-
serve has a negative value, for example, -1*C, the wind-
ing speed will be increased, whereas if it has a positive
value, for example, +2*C, it will be reduced.

[0023] A preferred embodiment of the invention has
been described, but obviously the person skilled in the
artmay provide various modifications and variations with-
in the scope of the claims.

[0024] For example, although in the embodiment de-
scribed here by way of example the yarn is wound on the
drum by a rotating flywheel, obviously the solution ac-
cording to the invention would be equally applicable to
the case in which the drumiitself is turned in order to wind
the yarn thereon.

[0025] Furthermore, in the described example it has
been assumed that the amount of yarn that corresponds
to a winding pulse is equal to the amount of yarn that
corresponds to an unwinding pulse, but of course the two
amounts might be different. For example, if there is only
one winding sensor and there are two unwinding sensors,
each winding pulse would correspond to the passage of
a complete loop, while each unwinding pulse would cor-
respond to the passage of half of a loop.

[0026] Thedisclosuresin Italian Patent Application No.
102018000007909 from which this application claims pri-
ority are incorporated herein by reference.

[0027] 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 measuring the consumption of yarn for
an accumulation weft feeder (10), said weft feeder
(10) being provided with a drum (12), with motorized
winding means (14) adapted to pick up yarn (F) from
a spool (16) and wind it onto the drum (12) so as to
form a reserve (R), with at least one winding sensor
(S1) adapted to generate a winding pulse (WP) per
each loop or fraction of loop that is wound onto the
drum (12), with a weft reserve sensor (S2) adapted
to provide a binary information regarding the pres-
ence/absence of a minimum amount of reserve at
an intermediate point (P0) of the drum (12), its state
being switched when the reserve ends at said inter-
mediate point (P0), with at least one unwinding sen-
sor (S3) adapted to generate an unwinding pulse
(UWP) per each loop or fraction of a loop that is un-
wound from the drum (12) upon request from a down-
stream textile machine (17), and with a control unit
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(CU) programmed to adjust the winding speed of
said winding means (14) on the basis of the signal
received by said weft reserve sensor (S2), so as to
keep the amount of reserve on the drum (12) sub-
stantially constant on a desired value, 5
characterized in that said control unit (CU) is pro-
grammed to calculate the amount of consumed yarn
Cm in a time interval comprised between an instant
t1 and an instant t2 on the basis of the following for-
mula: 10

Cm = (ERQI - ERQ2) + IPC * C

where ERQ1 is an estimated reserve amount thatis 75
present on the drum (12) at the instant t1, ERQ2 is

an estimated reserve amount that is present on the
drum (12) atthe instantt2, IPC is the number of wind-

ing pulses (WP) counted in the time interval between

said instant t1 and said instant t2, and C is the length 20
of the loop or fraction of loop wound on the drum,

said estimated reserve amounts at the instants t1

and t2 being calculated on the basis of the number

of winding pulses (WP) and of unwinding pulses
(UWP) generated from the instant when said weft 25
reserve sensor (S2) switches its own state.

The method according to claim 1, characterized in
that said winding means comprise a flywheel (14).

30
The method according to claim 1, characterized in
that said winding means consist of said drum, said
drum being motorized in order to rotate and wind the
yarn onto itself.
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