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(54) Device and method for forming a reserve of thread in textile machines such as for example
spinning machines, texturing machines, mercerizing machines or suchlike

(57) Device and method for forming a reserve of tex-
tile thread. The device (10) is arranged between a textile
machine, which feeds thread (30) continuously, and a
replaceable collection element (15). The device (10)
comprises accumulation means (11) on which the
thread (30) is wound and on which a reserve of thread
(30) is formed. The device (10) also comprises synchro-
nization means (26) to synchronize the speed of rotation
of the accumulation means (11) with the speed of rota-
tion of the collection element (15). The synchronization
allows to balance, under normal working conditions, the
quantity of thread that is wound onto the accumulation
means (11) with the quantity given up to the collection
element (15) and, in a situation when the collection el-
ement (15) is restarted, imposes a greater speed on the
collection element (15) than that of the accumulation
means (11) in order to recover the reserve of thread (30).
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a device and
a method for forming a reserve of thread in textile ma-
chines such as, for example, spinning machines, textur-
ing machines, mercerizing machines, or in any other
machine which feeds a thread continuously, or substan-
tially continuously.
[0002] The device according to the invention is ar-
ranged between a textile machine of the type indicated
above and a collection device, for example a reel or a
reeling head, and is used when it is necessary to replace
the collection element and it is not possible, or not de-
sired, to interrupt the feed upstream.
[0003] When the replacement operation has been
performed, the device allows to restart collection without
interruption, restoring normal working conditions with-
out having to interrupt the continuous feed of the thread.

BACKGROUND OF THE INVENTION

[0004] In processes for treating textile threads there
are numerous situations in which it is substantially im-
possible, for technical reasons regarding the apparatus
or technological reasons regarding the method, to inter-
rupt the feed of the thread, which is thus supplied sub-
stantially continuously to the collection devices. This oc-
curs, for example, in spinning machines, mercerizing
machines, texturing machines and others, where the
process cannot be stopped without substantially com-
promising the result of the process.
[0005] One problem occurs every time that it is nec-
essary to replace the collection element, or reel, on
which the treated thread is wound. Since the feed of the
thread cannot be interrupted, it is necessary to accumu-
late the thread that continues to arrive from the process-
ing machine and cannot be collected during the step
when the reel is lifted.
[0006] Conventional accumulation devices generally
suffer from problems of synchronization, blockages,
bulk, and others, which until now have prevented the
development of reliable and efficient devices.
[0007] Purpose of the invention is to create a device,
located between the textile machine and the collection
element, able to create a reserve of thread at least dur-
ing the step when the collection element is lifted, in order
not to interrupt the continuous feed of the thread and to
allow a correct return to normal working conditions with-
out high risks of blockages, breakages of the thread, for-
mation of knots and other.
[0008] The Applicant has devised and embodied the
present invention to overcome the shortcomings of the
state of the art and to obtain other advantages.

SUMMARY OF THE INVENTION

[0009] The present invention is set forth and charac-
terized essentially in the respective main claims, while
the dependent claims describe other innovative charac-
teristics of the invention.
[0010] In accordance with the above purpose, a de-
vice for forming a reserve of thread according to the in-
vention is arranged between a textile machine which
continuously feeds thread, and means to collect the
thread, for example, a reel associated with automatic
replacement means.
[0011] According to the invention, the device compris-
es means to accumulate the thread, comprising a mo-
torized cylinder on which the thread arriving from the
textile machine is wound, and unwinding means, asso-
ciated with said motorized cylinder and by means of
which the thread, which is wound onto the motorized cyl-
inder, is sent to the collection means.
[0012] The device also comprises synchronization
means able to synchronize the speed of rotation of the
motorized cylinder with the speed of rotation of the col-
lection means, so as to balance, during normal working
conditions, the quantity of thread that is wound in the
accumulation means with the quantity collected in the
collection means.
[0013] During the step when the collection element is
replaced or lifted, the synchronization means allow, in a
first step, to create a reserve of the thread in the accu-
mulation means and, in a second step, to give up said
reserve to the new collection element.
[0014] To be more exact, during the normal collection
of thread on the collection element, the synchronization
means maintain the speeds of rotation of the motorized
cylinder and the collection element synchronized, so
that the quantity of thread that is wound onto the cylinder
is simultaneously removed therefrom.
[0015] It may be provided, in an initial step where the
machine is set, to form a minimum and predetermined
quantity of thread on the motorized cylinder which, un-
der normal working conditions, and thanks to the syn-
chronization mechanism mentioned above, is kept sub-
stantially constant.
[0016] In a preferential embodiment, the synchroniza-
tion means act by controlling the angular position of the
unwinder, which is mounted coaxial with the motorized
cylinder and through which the thread is sent, in defilée
mode, from the motorized cylinder to the collection ele-
ment.
[0017] The optimum synchronization of the two
speeds, of the motorized accumulation cylinder and of
the collection element, is obtained when the unwinding
element keeps a substantially stationary angular posi-
tion, which corresponds to the situation where the same
quantity of thread that is wound onto the motorized cyl-
inder is given up to the collection element.
[0018] During the step when the collection element is
replaced or lifted, a reserve of thread is accumulated on
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the motorized cylinder, not interrupting the continuous
feed of the thread.
[0019] During this step a certain quantity of thread is
progressively wound onto the motorized cylinder, of a
measurement correlated to the speed of feed of the
thread and the time needed to complete the lifting and
to restart the collection operation.
[0020] When the lifting step is finished, there is a tran-
sition step to restore normal working conditions.
[0021] The transition step provides that, for a certain
time, the collection element is driven at a speed higher
than that of the normal working speed, and also than the
rotation speed of the motorized cylinder, the latter re-
maining substantially constant.
[0022] The transition step continues until the collec-
tion element has taken from the motorized cylinder all
the reserve created during the replacement step, that
is, until only the minimum quantity of thread, determined
during the machine-setting step, remains on the motor-
ized cylinder. At this point, the speed of the collection
element is progressively reduced and returned to nor-
mal working speed, and the synchronization control is
restarted with the speed of rotation of the motorized cyl-
inder, in order to restore normal working conditions.
[0023] According to another characteristic of the
present invention, means to position the thread are ar-
ranged in cooperation with the accumulation means.
During the lifting step, that is, during the step when the
reserve is formed on the motorized cylinder, the posi-
tioning means are able to move along the axis of the
cylinder in order to arrange the spirals of thread uniform-
ly on the surface of the cylinder, preventing any super-
imposition of the spirals.
[0024] This prevents any superimposition of the
thread, which would impede the correct unwinding
thereof when the collection step is restarted.
[0025] Advantageously, the positioning means com-
prise step-wise drive means.
[0026] According to another characteristic of the in-
vention, the motor that drives the motorized cylinder is
governed by the detection of the value of tension of the
thread, performed upstream of the accumulation device,
in order to maintain this tension at a desired and prede-
termined value.
[0027] Therefore, the device that detects the tension
of the thread imposes the speed of rotation on the mo-
torized cylinder, and the motorized cylinder, by means
of said synchronization means, imposes the speed of
rotation on the collection means.
[0028] According to a variant, at least between the
motorized cylinder and the collection means, there is at
least a sensor to detect the presence of the thread
which, if it detects the absence of the thread, except dur-
ing the lifting step, interrupts the operation of the device
and sends an alarm signal.
[0029] As seen above, with the present invention we
obtain the possibility of never interrupting the feed of the
thread arriving from a textile machine working continu-

ously; moreover, we prevent risks of obstacles, block-
ages of the thread, formation of knots that can cause
breakages or unacceptable reels.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 is a schematic representation of the device for
forming a reserve of thread associated with collec-
tion means, according to the present invention;

- fig. 2 is a perspective view of the device for forming
a reserve of thread according to the present inven-
tion;

- fig. 3 is a partial view from above of the device in
fig. 2, showing the different angular positions that
the unwinder can assume;

- fig. 4 is a lateral view of the device in fig. 2, during
the step where the reserve is accumulated;

- fig. 5 is a lateral view of the device in fig. 2, showing
the step where the reserve is given up to the collec-
tion means.

DETAILED DESCRIPTION OF A PREFERENTIAL
FORM OF EMBODIMENT

[0031] With reference to the attached drawings, a de-
vice 10 for forming a reserve of textile thread 30, accord-
ing to the present invention, is used between a device
to collect the textile thread, for example a reel 15, and
a textile machine such as a spinning machine, a textur-
ing machine, a mercerizing machine or other, not shown
in the drawings, which supply the thread 30 in a sub-
stantially continuous manner within the treatment cycle.
[0032] Even though fig. 1 shows only one thread 30,
only one device 10 and only one corresponding reel 15,
it is understood that the invention is also applied in ma-
chines where bundles of threads 30 are continuously
fed, each of which winds onto a relative reel 15 and co-
operates with a relative device 10 for forming a reserve
of thread.
[0033] The device 10 comprises a motorized accumu-
lation cylinder 11, an unwinding element 12 associated
with the cylinder 11 and mounted coaxial with respect
thereto, a tension detector 13 and a device 14 to position
the thread 30.
[0034] The motorized accumulation cylinder 11 is
used to wind the thread 30, sent continuously from the
textile machines, and then to send it, through the un-
winding element 12, in defilée mode, to said reel 15.
[0035] The normal working condition provides that the
thread 30, which is wound peripherally onto the motor-
ized cylinder 11 (fig. 1), is removed from above so as to
wind onto the reel 15, passing through the eyelet 112 of
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the unwinding element 12.
[0036] A certain minimum quantity of thread, indicat-
ed by the number 29 in the figures, and corresponding
to a determinate number of spirals of thread 30, for ex-
ample from 2 to 20, advantageously from 5 to 10, is pre-
wound onto the motorized cylinder 11 during the setting
of the machine; this quantity remains wound substan-
tially constantly on the cylinder 11, under normal work-
ing conditions, since the same quantity of thread 30 that
enters the cylinder 11 is simultaneously sent to the reel
15.
[0037] The latter is arranged on a frame 23 (fig. 1),
and is associated with a conventional automatic re-
placement mechanism, not shown in the figure. The reel
15 is made to rotate, in a conventional manner, by
means of a roller 24 associated with an electric motor
25 which, for the functions that will be described here-
after, is commanded by a command unit 26.
[0038] The accumulation cylinder 11 is driven by an
electric motor 16 which, in this case, is arranged coaxial
inside the cylinder 11 itself and is mounted on a support
27.
[0039] The tension detector 13 (fig. 1) is of the pro-
portional type and its function is to detect the value of
tension of the thread 30 arriving from the textile machine
so that this value is maintained substantially at a prede-
termined value.
[0040] For this reason, the motor 16 of the motorized
cylinder 11 is governed by the measurement made by
the detector 13, and its speed of rotation is controlled
so as to keep this value substantially constant.
[0041] The unwinding element 12 is mounted idle with
respect to the accumulation cylinder 11 and is connect-
ed, by means of a shaft, coaxial with the hollow shaft of
the electric motor 16, to an encoder 17.
[0042] The encoder 17 continuously detects the an-
gular position of the unwinding element 12 (fig. 3), and
in particular detects the variations therein, positive or
negative, for the purposes which will be described here-
after, with respect to a reference angular position corre-
sponding to a correct working situation.
[0043] The device 14 (figs. 1 and 2) that positions the
thread 30 is located in this case between the tension
detector 13 and the accumulation cylinder 11, and com-
prises an eyelet 18, mounted on a support 19, inside
which the thread 30 passes. The support 19 is able to
move, in a substantially vertical direction, on two cylin-
drical guides 20, and is driven, during the step where
the reel 15 is lifted and the reserve is formed, by means
of a worm screw 31 made to rotate by a step-by-step
motor 21, commanded by the command unit 26.
[0044] A sensor 22 is positioned between the accu-
mulation cylinder 11 and the reel 15 and is able to verify
the presence or absence of the thread 30. If there is no
thread 30, the sensor 22 signals the absence thereof
and the continuous feed process of the thread 30 is
stopped, if possible, and an alarm signal is sent.
[0045] Two guide eyelets 28 are arranged one be-

tween said sensor 22 and the unwinding element 12,
and the other between the tension detector 13 and the
positioning device 14; their function is to guide the
thread 30.
[0046] The functioning of the device 10 provides a
normal working step, a step to accumulate the reserve
and a transition step.
[0047] In the normal working step, as said, the thread
30 is wound onto the accumulation cylinder 11 and the
same quantity of thread is simultaneously sent, from
above, to the reel 15, through the unwinding element
12. Therefore, only the reserve 29 on the accumulation
cylinder 11 remains, which was preset at the beginning,
in this case in correspondence with the upper part of the
cylinder 11.
[0048] In this step, in order to maintain the normal
working condition, the speed of rotation of the reel 15 is
kept constantly synchronous, or proportional, to the
speed of rotation of the accumulation cylinder 11 by
means of the control carried out by the command unit
26.
[0049] To be more exact, this control is performed by
means of the encoder 17 associated with the unwinding
element 12.
[0050] The encoder 17 detects the angular displace-
ments of the unwinder 12 with respect to a reference
position (indicated by a continuous line in fig. 3), the po-
sition of which corresponds to a synchronous rotation
drive of the reel 15 and cylinder 11. If an anti-clockwise
displacement is detected (position 12a in fig 3), this
means that the cylinder 11 is rotating more quickly than
the reel 15, since the thread 30 entering the cylinder 11
is not discharged through the eyelet 112 of the unwinder
12, at the same speed on the reel 15. In this case, the
command unit 26 commands the reel 15 to accelerate.
[0051] Vice versa, if a clockwise displacement is de-
tected (position 12b in fig. 3), this means that the cylin-
der 11 is rotating more slowly than the reel 15. In this
case, the command unit 26 commands the reel 15 to
slow down, until the position of the unwinder 12 around
the reference position is restored.
[0052] Therefore, the command unit 26 constantly
tracks the synchronization of the reel 15 and the cylinder
11, with continuous corrections of the speed, until it sub-
stantially stabilizes the angular position of the unwinder
17 and obtains that the correct working conditions are
maintained.
[0053] The speed is also controlled according to the
measurements made by the tension detector 13, which
imposes a determinate speed on the motorized cylinder
11, and consequently on the reel 15.
[0054] During the operation to replace or lift the reel
15, which conventionally has a duration of about 15-20
seconds, there is an accumulation step (fig. 4) in which
the thread 30, which continues to be fed by the machine
upstream of the device 10, is only wound onto the ac-
cumulation cylinder 11, thus creating a reserve of thread
30. In fact, in this step the thread 30 cannot be removed
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towards the reel 15, which is in the replacement step.
[0055] The accumulation step entails a rotation of the
unwinder 12, together with the accumulation cylinder 11,
since the unwinder 12 is no longer held, or rather drawn
in the opposite direction to the rotation of the cylinder 11
by the thread 30 which exits in order to wind onto the
reel 15.
[0056] The number of revolutions that the cylinder 11,
together with the unwinder 12, performs during the for-
mation of the reserve can therefore be detected by the
encoder 17 and memorized in the command unit 26,
substantially quantifying the quantity of thread accumu-
lated during the lifting operation.
[0057] In order to prevent, during this step, any super-
imposition of the spirals of thread on the surface of the
cylinder 11, which in the subsequent step would impede
a correct unwinding and create risks of blockages and
breakages of the thread, substantially simultaneously
with the start of the formation of the reserve, the step-
by-step motor 25 of the positioning device 14 is driven
by means of the command unit 26.
[0058] This drive determines the progressive step-
wise descent of the support 19, so as to displace the
thread along the axis of the cylinder 11, thus allowing
the thread to wind onto the surface of the accumulation
cylinder 11 without any superimposition of the spirals.
[0059] The step of accumulating the thread 30 on the
cylinder 11 is stopped as soon as a new cop has been
located in the frame 23 and the collection operation can
be restarted.
[0060] Then there is a transition step (fig. 5), to return
the device 10 to the normal working condition. In this
step, the command unit 26 imposes on the motor 25,
which makes the reel 15 rotate, a much higher speed of
rotation, for example about two times higher, than that
of the accumulation cylinder 11.
[0061] In this way, the reserve previously accumulat-
ed on the cylinder 11 is rapidly given up to the reel 15.
[0062] Since the speed of rotation of the accumulation
cylinder 11 is lower than that of the reel 15, the unwinder
12 rotates in the opposite direction to the direction of
rotation of the cylinder 11.
[0063] This allows to unwind the thread 30, which
forms the reserve, for a number of revolutions of the ac-
cumulation cylinder 11 which has been memorized in
advance and corresponds to the revolutions which were
necessary to create the reserve.
[0064] The higher rotation speed of the reel 15 is
maintained until the reserve has been completely elim-
inated, so that a quantity of thread equal to that found
in the working condition remains on the cylinder 11, but
this time in the lower part thereof.
[0065] At this point the command unit 26 restores con-
trol of the angular position of the unwinder 12, so as to
progressively return the speed of rotation of the reel 15
in synchrony with that of the accumulation cylinder 11.
Moreover, the support 19 of the positioning device 14 is
commanded to rise, displacing the reserve of thread 30

progressively towards the top of the cylinder 11, that is,
to the normal working position.
[0066] From this point on, the normal working condi-
tions are restored, which are maintained until the next
lifting operation. It is clear, however, that modifications
and/or additions of parts may be made to the device 10
as described heretofore, without departing from the field
and scope of the present invention.
[0067] For example, the cylinder 11 can be of the re-
placeable type, for example by others of a different
height or diameter, according to the times required for
the lifting operations and hence in relation to the quantity
of thread that has to be temporarily accumulated. The
step-by-step motor of the positioning device 14 can be
replaced by a linear motor with controlled drive, or by
any type of motor, possibly with feedback control. More-
over, other sensors or detectors may be provided, to
control the tension and/or the presence of the thread at
other points in the path of said thread.
[0068] It is also clear that, although the present inven-
tion has been described with reference to specific ex-
amples, a person of skill in the art shall be able to
achieve many other equivalent forms of device, all of
which shall come within the field and scope of the
present invention.

Claims

1. Device for forming a reserve of textile thread, ar-
ranged between a textile machine which feeds
thread (30) continuously, and collection means
comprising a replaceable collection element (15),
characterized in that it comprises:

- accumulation means (11) on which the thread
(30) arriving from the textile machine is wound
and on which, when said collection element
(15) is stopped, a reserve of thread (30) is
formed, and

- synchronization means (26) able to synchro-
nize the speed of rotation of said accumulation
means (11) with the speed of rotation of said
collection element (15) in order to balance, un-
der normal working conditions, the quantity of
thread (30) that is wound onto said accumula-
tion means (11) with the quantity given up to
said collection element (15) and, in a situation
when said collection element (15) is restarted,
to impose a greater speed on said collection el-
ement (15) than that of said accumulation
means (11) in order to recover the reserve
formed in said accumulation means (11) during
the replacement step.

2. Device as in claim 1, characterized in that it com-
prises unwinding means (12), associated in idle
manner with said accumulation means (11) and
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able to send said thread (30) to said collection ele-
ment (15).

3. Device as in claim 2, characterized in that said un-
winding means (12) have a first substantially immo-
bile condition in the situation of balance between
the thread (30) winding onto said accumulation
means (11) and the thread (30) given up to said col-
lection element (15), a second condition wherein
they rotate together with said accumulation means
(11) during the formation of said reserve, and a third
condition of inverse rotation to that of said accumu-
lation means (11) since they are drawn by the thread
(30) when said reserve is given up to said collection
element (15).

4. Device as in claim 2 or 3, characterized in that said
unwinding means (12) are associated with position
detection means (17) able to send to said synchro-
nization means (26) a signal to indicate a condition
of imbalance between the speed of rotation of said
accumulation means (11) and the speed of rotation
of said collection element (15).

5. Device as in claim 4, characterized in that said po-
sition detection means comprise an encoder (17)
and said synchronization means comprise an elec-
tronic command unit (26).

6. Device as in any claim hereinbefore, characterized
in that said accumulation means comprise a mo-
torized cylinder (11).

7. Device as in any claim hereinbefore, characterized
in that it comprises a positioning device (14) to po-
sition said thread (30) on said accumulation means
(11), said positioning device (14) being able to be
activated in the formation of said reserve on said
accumulation means (11) in order to distribute the
spirals of thread (30) winding thereon without su-
perimpositions.

8. Device as in claim 7, characterized in that said po-
sitioning device (14) comprises at least a thread-
guide element (19) and a step-wise motor (21) able
to move said thread-guide element (19) along the
axis of said accumulation means (11).

9. Device as in any claim hereinbefore, characterized
in that it comprises means to detect the tension
(13), arranged upstream of said accumulation
means (11) and able to condition the speed of rota-
tion thereof, in order to maintain the winding tension
of said thread (30) at a predetermined value.

10. Device as in claim 1, characterized in that it com-
prises detection means (22) to detect the presence
of said thread (30), arranged at least between said

accumulation means (11) and said collection ele-
ment (15).

11. Method for forming a reserve of textile thread,
wherein a textile machine continuously feeds
thread (30) which is collected on collection means
comprising a replaceable collection element (15),
characterized in that it comprises:

- a first step, or normal working step, wherein the
thread (30) arriving from the textile machine is
wound onto accumulation means (11) and, si-
multaneously, is sent to said collection element
(15), the speed of said collection element (15)
and of said accumulation means (11) being
synchronized so as to have a balance between
said thread (30) wound onto the accumulation
means (11) and said thread (30) sent to the col-
lection element (15);

- a second step, or reserve forming step, wherein
said collection element (15) is stopped and a
reserve of thread is formed on said accumula-
tion means (11);

- a third step, or transition step, wherein said col-
lection element (15) is made to restart at a high-
er speed than that of said accumulation means
(11) until the whole of said reserve formed in
the second step is used, and then begins to ro-
tate again at a speed correlated to that of said
accumulation means (11).

12. Method as in claim 11, characterized in that in said
second step, the stoppage of said collection ele-
ment (15) comprises the replacement of a full col-
lection element (15) with an empty collection ele-
ment.

13. Method as in claim 11 or 12, wherein an unwinding
element (12) is arranged coaxial with said accumu-
lation means (11) and is suitable to send said thread
(30) to said collection means (15) and to be made
to rotate by said thread (30) in the opposite direction
to the direction of rotation of said accumulation
means (11), characterized in that the synchroni-
zation of the speeds of rotation of said accumulation
means (11) and of the collection element (15) is ob-
tained by searching for a substantially stationary
condition of said unwinding element (12).

14. Method as in claim 13, wherein said unwinding el-
ement (12) is associated with an element to detect
the angular position (17), characterized in that
said element to detect the angular position (17) is
an encoder able to send to a command unit (26)
signals relating to a displacement in one direction
or the other of said unwinding element (12) with re-
spect to a reference position, said command unit
(26) sending signals to the drive means (24, 25) of
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said collection element (15) in order to restore a
condition of substantial synchrony between the
speed of rotation of said accumulation means (11)
and the speed of rotation of said collection element
(15).

15. Method as in any claim from 11 to 14 inclusive,
characterized in that said step to form said reserve
provides to activate positioning means (14) so as to
move said thread (30) along the axis of said accu-
mulation means (11) in order to facilitate the depo-
sition of the spirals of said thread (30) without su-
perimpositions.
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