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(54) Improved textile machine

(57)  Textile machine (10) for working a plurality of
spindles (11) of a textile material comprising a motor (12)
for actuating a pulley (13), said pulley (13) moving a belt

(14) supporting a plurality of spindle shafts (15), a joint
(16) being provided between said motor (12) and said
pulley (13) in which such a joint (16) is of the current-
inducing type.
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Description

[0001] The presentinvention referstoanimproved tex-
tile machine, in particular to a spiraling machine.

[0002] With the term spiraling machine we mean all
those textile machines with which it is possible to carry
out the winding of one or more threads around a third
thread, usually elastic, for making various objects such
as socks, stockings, elastic bandages, medical mesh,
elastic belts or in general hosiery.

[0003] Spiraling machines known today for working
spindles of a textile material usually comprise a motor
for actuating a pulley which in turn sets a belt supporting
a plurality of spindle shafts in motion.

[0004] One problem that affects such machines is that
of controlling and being able to vary the movement of the
spindles in every condition of use of the machine, in par-
ticular even both during the starting up and turning off
transients of the motor and with the continuous variation
of the yarn load on the spindles.

[0005] One solution known today consists in using not
a single pulley but rather a set of pulleys having different
diameters so as to adapt in a desired manner the trans-
mission of motion from the motor to the spindles. Such
an embodiment has numerous drawbacks such as the
fact of having, each time, to provide for replacing the
pulleys as well as not ensuring a continuous modulation
of the speed inside a range of values.

[0006] Alternatively spiraling machines are known
which are provided with a motor that is controlled through
an inverter and/or geared motors.

[0007] This system makes it possible to substantially
reduce the stock of pulleys necessary for changing the
speeds of the spindles as well as making it possible to
control and vary the speed of the motor continuously from
about 20-25Hz to a rated frequency of the motor, usually
of about 50Hz.

[0008] The lower speed limit is dictated by the need of
the motor of having a minimum speed of the shaft so as
to ensure that the fan mounted on it dissipates the gen-
erated heat, thus avoiding overheating.

[0009] Such a lower speed limit can be lowered, as
long asitforesees, however, a separate and independent
ventilation system that is capable of ensuring the correct
operation of the machine even at low speeds.

[0010] The purpose of the present invention is that of
making an improved textile machine that is capable of
avoiding the aforementioned drawbacks of the prior art
in an extremely simple, cost effective and particularly
functional manner.

[0011] Another purpose is that of making an improved
textile machine in which itis not necessary to replace the
pulley when the operation conditions of the machine itself
vary and in which it is possible to control with high pre-
cision the transmission of movement from the motor to
the spindles both during the starting up and turning off
transients and as the load of yarn on the spindles varies.
[0012] These purposes accordingtothe presentinven-
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tion are achieved by making an improved textile machine
as outlined in claim 1.

[0013] Furthercharacteristics of the invention are high-
lighted by the dependent claims.

[0014] The characteristics and the advantages of an
improved textile machine according to the present inven-
tion shall become clearer from the following description,
given as an example and not for limiting purposes, with
reference to the attached schematic drawing in which an
improved textile machine is shown according to the
present invention.

[0015] With reference to the figure, an embodiment of
an improved textile machine according to the presentin-
vention is shown with reference numeral 10.

[0016] Such atextile machine 10 for working a plurality
of spindles 11 of a textile material comprises at least one
motor 12 for actuating a pulley 13 for moving a belt 14
supporting a plurality of spindle shafts 15. Alternatively
to the belt 14 it can be foreseen for there to be a band
and/or any other support that can be moved by the pulley
13 and that supports the spindles. According to the in-
vention a joint 16 is foreseen juxtaposed between the
motor 12 and the pulley 13, in which the joint 16 is a joint
of the current-inducing type.

[0017] Advantageously, such a joint 16 is controlled
by an electronic gearbox depending on the movement of
the spindles 11 themselves.

[0018] Therefore, in particular, the feedback on the
joint 16 is obtained by means of at least one sensor or
encoder for measuring the speed of the spindles 11, that
is connected to the gearbox for controlling the joint 16.
Finally, the textile machine 10 can comprise an auxiliary
generator 17 for supplying power to the control electronic
circuits of the machine 10 in the case of lack of power
supply from the mains as well as a retaining carcass of
the auxiliary generator 17, of the motor 12 and of the joint
16.

[0019] It should be very easy to understand how the
improved textile machine object of the invention oper-
ates.

[0020] The motor controlling the movement of the spin-
dles is turned on at full speed before transmitting motion
to the pulley with an acceleration ramp.

[0021] The acceleration of the machine is controlled
by the joint through a programmed ramp which makes it
possible to bring the spindles to the normal operation
speed while keeping the current absorbed by the motor
within its rated limit.

[0022] The presence of the current-inducing joint jux-
taposed between the motor and the pulley thus makes it
possible to set a predetermined speed thereof without
having to change any pulley in the system for the trans-
mission of motion.

[0023] Moreover, the control card that controls the cur-
rent-inducing joint controls the speed of the spindles of
the closed loop type by reading the speed of the spindles.
[0024] This type of control ensures with precision the
stability of the speed value of the spindles even when
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the load is changed due to the emptying out of the spools.
[0025] Alternatively, itis possible to control the current-
inducing joint even without feedback, or rather by "open
loop" control, in speed control or torque control mode.
[0026] The excursion of the adjustment of speed that
can be obtained is extremely wide and is not limited by
a minimum speed of the motor since this is not affected
by conditions of under-ventilation since it is always in
normal operation conditions.

[0027] Advantageously, therefore, even for low move-
ment speeds of the spindles it is not necessary to have
any separate and independent ventilation, which is on
the other hand necessary in motors equipped with invert-
ers and/or geared motors.

[0028] The precision of the adjustment of speed of the
current-inducing joint in feedback from the control card
is estimated in the order of 0.2%.

[0029] Since the motor is thus always actuated at its
maximum speed, there is the minimum consumption of
energy possible.

[0030] Finally, since the current-inducing jointis based
upon the well known current-inducing electromagnetic
effect, it is not affected by wearing and/or maintenance
problems either.

[0031] Since the same motor of the spiraling machine
10 that controls the spindles can, through a series of
gears, control also the insertion shafts, pulling shafts and
picking up of the yarns, in such a case the current-induc-
ing joint 16, juxtaposed between the motor and such
shafts, provides for controlling and varying also the
movement of such shafts with the same advantages as
described previously.

[0032] It has thus been seen that an improved textile
machine according to the present invention achieves the
purposes previously highlighted.

[0033] The use of a joint 16 of the current-inducing
type, which is per se known and therefore not described
in its internal structure, has demonstrated the unexpect-
ed capability of avoiding all the drawbacks and the nu-
merous problems of controlling the movement of the spin-
dles in a spiraling machine overcoming the technical
problems of known machines of this kind. Indeed, the
textile machine according to the present invention makes
it possible with a single pulley to control and vary the
speed of the spindles continuously inside a range of val-
ues always ensuring a constant closed loop control of
the speed even in the case of variations of load of the
spindles as well as in starting up and turning off tran-
sients.

[0034] Theimproved textile machine of the present in-
vention thus conceived can undergo numerous modifi-
cations and variants, all covered by the same inventive
concept; moreover, all the details can be replaced by
technically equivalent elements. In practice, the materi-
als used, as well as their sizes, can be any according to
the technical requirements.
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Claims

1. Textile machine (10) for working a plurality of spin-
dles (11) of a textile material, comprising at least a
motor (12) for actuating a pulley (13), said pulley (13)
moving a belt (14) supporting a plurality of spindle
shafts (15), a joint (16) being provided between said
motor (12) and said pulley (13), characterized in
that said joint (16) is of a current-inducing type.

2. Textile machine (10) according to claim 1 charac-
terized in that said joint (16) is controlled by an elec-
tronic gearbox depending on the movement of said
spindles (11).

3. Textile machine (10) according to claim 2, charac-
terized in that it comprises at least a measuring
sensor of the speed of the spindles (11), said at least
one sensor being connected to said gearbox in order
to realize a closed loop for controlling said joint (16).

4. Textile machine (10) according to any of preceding
claims, characterized in that it comprises an aux-
iliary generator (17) for the feeding of control elec-
tronic circuits of said machine (10) in case of non
feeding from the web.

5. Textile machine (10) according to claim 4 charac-
terized in that it comprises a retaining carcass of
said auxiliary generator (17), of said engine (12) and
of said joint (16).

6. Textile machine (10) according to any of preceding
claims characterized in that said at least an engine
(12) is further connected to insertion shafts, pulling
shaft and/or picking-up of yarns, said current-induc-
ing joint (16) being juxtaposed between said at least
a motor (12) and said insertion shafts, pulling shafts
and/or picking up.
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