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(54) Yarn-feeding assembly for textile machines

(57) A first yarn feeder (14) is provided with a drum
(16) which has a plurality of yarn loops (Y) wound thereon
and is driven to rotate by a respective motor (20). The
motor (20) is electronically connected to a textile machine
(12) for rotating at a speed proportional to the yarn-draw-
ing speed of the textile machine and delivering the yarn
wound on the drum (16) to the latter. A second feeder

(22) is arranged to draw the yarn from a reel (18) and to
deliver it to the first feeder (14), with a delivery action
which is modulated by a control loop (24). The latter is
programmed to stabilize the tension of the yarn unwind-
ing from the second feeder on a predetermined value on
the basis of a signal received from a tension sensor (26)
operatively coupled to the yarn.
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Description

[0001] The present invention relates to a yarn-feeding
assembly for textile machine, particularly for circular knit-
ting machines.
[0002] As known, a general circular knitting machine
is designed to receive a plurality of yarns unwinding from
respective feeders arranged about it, which feeders draw
the yarns from respective reels.
[0003] In a relatively inexpensive type of feeder, the
yarn is wound on a rotary drum which is driven by the
motor of the textile machine via a belt drive, with a gear
ratio which is mechanically determined on the basis of
the diameters of the pulleys which form the belt drive
(connection in axis).
[0004] A more sophisticated version of this type of
feeder is also known, as shown, e.g., in US 6,145,347,
which allows a selection of the yarns to be fed in order
to create striped patterns, by so-called "striper" circular
knitting machines. In this case, the feeder is provided
with a plurality of drums, e.g., four drums keyed to the
same shaft which, similarly to the previous case, is driven
to rotate by the textile machine via a belt drive. Each
drum has one of the yarns under processing coupled
thereto, and also in this case the drums always rotate
along with the machine; however, the yarns are not en-
tirely wound on their respective drums but, with the feeder
at rest, they engage their drums only partially, whereby
they do not adhere to them. For the selection of a yarn,
each drum has a lever associated thereto, which may be
operated to deviate the yarn in such a way as to engage
a larger portion of the respective drum and to adhere to
it, so that it is fed to the machine.
[0005] Other known yarn feeders are provided with re-
spective motors, which drive the drum at a speed pro-
portional to the speed of the downstream textile machine
on the basis of a programmable constant of proportion-
ality, thereby replicating the operation in axis electroni-
cally.
[0006] The above feeders operating in axis have the
advantage that they always deliver the exact amount of
yarn required by the textile machine, but they also have
the drawback that the tension of the yarn delivered by
the feeder to the textile machine is very variable, because
of the fluctuations of tension to which the yarn is subject
upstream of the feeder, which circumstance causes
anomalies and flaws in the finished garment. The fluctu-
ations of tension to which the yarn is subject upstream
of the feeder may be determined by various factors, e.g.,
the change in diameter of the reel while it progressively
empties, deviations in the path of the yarn upstream of
the feeder, etc. As known, these fluctuations of tension
upstream of the feeder are passed downstream of it, be-
cause the yarn loops wound on the drum will be more
tense or less tense depending on whether the input yarn
is more tense or less tense; accordingly, the yarn un-
winding from the drum and feeding the textile machine
will also have a variable tension.

[0007] Therefore, it is a main object of the present in-
vention to provide a yarn-feeding assembly for textile ma-
chine which, while operating in axis similarly to known
systems in order to deliver a guaranteed amount of yarn
corresponding to the amount of yarn required by the ma-
chine, is not subject to the drawbacks of the known sys-
tems in relation to the fluctuations of tension of the yarn,
thereby improving the quality of production.
[0008] The above object and other advantages, which
will better appear from the following description, are
achieved by the yarn-feeding assembly having the fea-
tures recited in claim 1, while the dependent claims state
other advantageous, though secondary features, of the
invention.
[0009] The invention will be now described in more de-
tail, with reference to a few preferred, non-exclusive em-
bodiments shown by way of non-limiting example in the
attached drawings, wherein:

Fig. 1 diagrammatically shows a yarn-feeding as-
sembly according to the invention;

Fig. 2 is a perspective view of the yarn-feeding as-
sembly, in a first specific embodiment of the inven-
tion;

Fig. 3 is a front view of the yarn-feeding assembly,
in a second specific embodiment of the invention;

Fig. 4 is a view in side elevation of the yarn-feeding
assembly, in a third embodiment of the invention.

[0010] Fig. 1 diagrammatically illustrates a yarn-feed-
ing apparatus 10 according to the invention for a textile
machine, for instance, a circular knitting machine 12. All
the specific embodiments shown in Figs. 2 to 4 and dis-
closed in more detail below are covered by the embodi-
ment of Fig. 1 which, therefore, finds general application.
[0011] Yarn-feeding assembly 10 comprises a first
feeder 14, which is provided with a rotary drum 16 having
a plurality of yarn Y loops coming from a reel 18 wound
thereon. Drum 16 of first feeder 14 is driven to rotate by
a motor 20, which is electronically connected, e.g., via a
CAN-bus line 21, to the motor of the downstream textile
machine, for rotating at a speed proportional to the yarn-
drawing speed of the textile machine, according to a pro-
grammable constant of proportionality, thereby replicat-
ing an operation in axis by electronic means.
[0012] According to the invention, a second feeder 22
is arranged upstream of first feeder 14, which draws yarn
Y from reel 18 and delivers it to first feeder 14 with a
delivery action which is modulated by a control loop 24
which is programmed to stabilize the tension of the yarn
unwinding from the second feeder on a predetermined
level, on the basis of a signal received from a tension
sensor 26 which is operatively coupled to the yarn. Since,
as known, the tension of the yarn upstream of first feeder
14 reflects the tension of the yarn downstream of it, the
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tension of the yarn delivered by first feeder 14 to machine
12 will be substantially stable and equal to the desired
value, although first feeder 14 operates in axis with ma-
chine 12 and, therefore, it does not provide any control
on the yarn tension.
[0013] Tension sensor 26 is preferably arranged be-
tween first feeder 14 and second feeder 22.
[0014] In other words, the yarn-feeding assembly ac-
cording to this invention allows both the amount of yarn
fed to the textile machine (which is proportional to the
number of revolutions of first feeder 14) and the yarn-
feeding tension, which is stabilized by second feeder 22
before the yarn is delivered to first feeder 14, to be con-
trolled.
[0015] In a specific embodiment of the invention, as
shown in Fig. 2, the two feeders 114 and 122 of the yarn-
feeding assembly are provided with respective rotary
drums 116, 128, which are supported side-by-side and
with parallel axes by a single housing 130 and are driven
to rotate by respective motors (not shown) housed within
housing 130. Tension sensor 126 is mounted to housing
130 between drums 116, 128. The feeders both have the
yarn wound between their drums 116, 128 and respective
rods 117, 129 slanting towards the axis of the drums, in
order to maintain the yarn loops separated from each
other in the axial direction.
[0016] The motor of first feeder 114 is electronically
connected in axis to the motor of the textile machine, as
shown in Fig. 1, in such a way as to rotate at a speed
proportional to the yarn-drawing speed of the textile ma-
chine.
[0017] With second feeder 122, the control loop (not
shown in Fig. 2) modulates the speed of rotation of drum
128 on the basis of the signal received by tension sensor
126, in such a way as to maintain the tension of the de-
livered yarn (which depends on the difference between
the speed at which the yarn is drawn by first feeder 114
and the speed at which the yarn is delivered by second
feeder 122) substantially constant on the desired level.
[0018] With this embodiment, the electronics which
controls feeders 114, 122 can be integrated in a single
circuit (not shown) received within housing 130.
[0019] Fig. 3 illustrates another specific embodiment
of the invention, which differs from the previous one in
that the two feeders 214, 222 do not form a single body
and do not share the same control circuit, but they are
separated and provided with respective control circuits
(not shown). Of course, in this case tension sensor 226
is mounted to second feeder 222.
[0020] In the embodiment of Fig. 4, first feeder 314 is
similar to the first feeder of the previous embodiment,
i.e., it is provided with a rotary drum 314 driven by a motor
(not shown) which is electronically connected in axis to
the motor of the downstream textile machine.
[0021] The second feeder, on the contrary, is a so-
called storage feeder 322 of a conventional type. Storage
feeder 322 comprises a stationary drum 328 on which a
motorized, swivel flywheel 322 winds a plurality of yarn

loops forming a stock S.
[0022] Feeder 322 is provided with braking means 334
(which are only diagrammatically shown in Fig. 4) which
apply a controlled braking action upon the delivered yarn.
In the embodiment described herein, braking means 334
conventionally comprise a hollow, frustoconical braking
member 336, which is biased by driving means 340 to
abut with its inner surface against the delivery edge 328a
of drum 328. In this embodiment, the control loop (not
shown in Fig. 4) controls driving means 340 in such a
way as to modulate the braking action as a function of
the signal received by tension sensor 326, which is sup-
ported, together with braking means 334, on an arm 342
projecting from a motor housing 344 of the feeder, in such
a way as to maintain the tension of the unwinding yarn
substantially constant on the desired level.
[0023] 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 claims. In particular, when the second feeder
is a storage drum, such as in the last-described embod-
iment, the braking means acting upon the yarn may differ
from those illustrated, and they could also be separated
from the feeder; e.g., a plate-based brake, in which the
yarn is pressed between a stationary plate and a movable
plate connected to an actuator, may be used, as well as
other conventional brakes. The tension sensor could also
be separated from the second feeder, rather than incor-
porated in it. Furthermore, the constant of proportionality
which links the speed of rotation of the drum of the first
feeder to the yarn-drawing speed of the textile machine
could also be adjusted during processing, e.g., by signals
sent from the textile machine to the feeder, which change
the constant of proportionality, e.g., as a function of the
pattern to be obtained.

Claims

1. A yarn-feeding assembly (10), comprising a first yarn
feeder (14) provided with a drum (16) which has a
plurality of yarn loops (Y) wound thereon and is driv-
en to rotate by a respective motor (20), said motor
(20) being electronically connected to a textile ma-
chine (12) for rotating at a speed proportional to the
yarn-drawing speed of said textile machine and de-
livering the yarn wound on the drum (16) to the textile
machine, characterized in that it comprises a sec-
ond feeder (22), which is arranged to draw the yarn
from a reel (18) and to deliver it to said first feeder
(14), with a delivery action which is modulated by a
control loop (24) which is programmed to stabilize
the tension of the yarn unwinding from said second
feeder on a predetermined value on the basis of a
signal received from a tension sensor (26) opera-
tively coupled to the yarn.

2. The yarn-feeding assembly (10) of claim 1, charac-
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terized in that said tension sensor (26) is arranged
between said first feeder (14) and said second feeder
(22).

3. The yarn-feeding assembly of claim 1 or 2, charac-
terized in that said second feeder (122, 222) is pro-
vided with a drum (128, 228) driven to rotate by a
respective motor, and said control loop is pro-
grammed to modulate the speed of rotation of said
drum (128, 228) of the second feeder (122, 222) in
such a way as to maintain the tension of the unwind-
ing yarn substantially constant on said predeter-
mined value.

4. The yarn-feeding assembly of claim 3, character-
ized in that said first feeder (114) and said second
feeder (122) are integrated in a single housing (130)
and their respective motors share the same control
circuit.

5. The yarn-feeding assembly of claim 1 or 2, charac-
terized in that said second feeder is provided with
a stationary drum (328) having a plurality of loops of
yarn coming from said reel (18) wound thereon, and
with braking means (334) controlled by said control
loop for applying a modulated braking action to the
unwinding yarn in such a way as to maintain the yarn
tension substantially constant on said predeter-
mined value.

6. The yarn-feeding assembly (10) of claim 5, charac-
terized in that said braking means (334) comprise
a hollow, frustoconical braking member (336) which
is biased with its inner surface against the delivery
edge (328a) of said stationary drum (328) by driving
means (340) operatively connected to said control
loop.
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