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(54) DEVICE FOR MONITORING THE SAGGING OF A ROVING BEFORE A WINDING DEVICE OF
A PREPARATORY MACHINE FOR PRODUCING A ROVING
(57)  The invention relates to a device for monitoring

the sagging of a roving (1) before a winding device (4)
of a preparatory machine for producing a roving (1), in
which in the area of the maximum sagging of the roving
(1) is arranged a sensor of the sagging of the roving (1),
which comprises an elongated source (5) of modulated
radiation oriented towards the roving (1) and an elongat-

ed sensor (7) of radiation for monitoring the radiation re-
flected from the roving (1), arranged parallel to the elon-
gated source (5) of radiation, a selective amplifier being
assigned to each of them, whereby the length of the elon-
gated source (5) of radiation and the length of the elon-
gated sensor (7) of radiation is greater than the presumed
maximum sagging of the roving (1).
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Description
Technical field

[0001] The invention relates to a device for monitoring
the sagging of a roving before a winding device of a pre-
paratory machine for producing a roving.

Background art

[0002] Fine textile yarns are usually produced on spin-
ning machines, for example on ring spinning machines.
The technology of fibrous material preparation for this
production includes preparatory spinning in which a rel-
atively soft roving, strengthened by a small amount of
twist, is formed from a strand of staple fibers. At the outlet
of the roving frame, the roving is wound on a roving bob-
bin, which serves as a supply package for a ring spinning
machine. In terms of dimensions and weight, the roving
must be a uniform linear textile formation, which allows
at the same time further processing, and so the imparted
protective twist provides the roving with only low strength.
When winding the roving on a bobbin, it is necessary to
maintain a constant tensile strength in the roving between
the outlet of the roving frame and the roving bobbin, which
in no case exceeds the relatively low tensile strength of
the roving resulting from the low level of its twist.
[0003] EP 2 112 258 (US2009/0289141) discloses a
device in which the resulting roving contains substantially
parallelized fibers across the entire cross-section and on-
ly afew fibers on the outer surface of the roving are wound
around the roving body. Consequently, the roving is suf-
ficiently held together, which substantially replaces the
protective twist of the roving formed on flyers. This effect
is achieved by using a pneumatic device arranged down-
stream of a drafting arrangement of sliver. The pneumatic
device comprises a vortex chamber in which the individ-
ual fibers of the sliver are wound around core fibers. The
roving is drawn off from the pneumatic device by draw-
off rollers. Following the pneumatic device is arranged a
winding apparatus for winding a roving, which comprises
arotatable spindle for a bobbin, which is associated with
adriven pair of feeding rollers which are arranged directly
in front of the roving bobbin and which have a nip line
through which the roving to be wound is guided.

[0004] The roving between the draw-off rollers and the
winding device of roving freely sags to eliminate the
changes in the tension of the roving when being wound,
since the changes might lead to its break. The sagging
of the roving must be monitored so that the roving tension
before the winding device of the preparatory machine for
producing a roving is maintained within predetermined
limits needed for the optimal winding of the roving.
[0005] The goal of the invention is to provide a device
for monitoring the sagging of a roving which would be
reliable, inexpensive and easy to produce due to its sim-
ple design.
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Principle of the invention

[0006] The goal oftheinventionis achieved by a device
for monitoring the sagging of a roving, whose principle
consists in that in the area of the maximum sagging of
the roving is arranged a sensor of the sagging of the
roving, which comprises an elongated source of modu-
lated radiation, which is oriented towards the roving, and
an elongated sensor of radiation for monitoring the radi-
ation reflected from the roving, arranged parallel to the
elongated source of radiation, whereby the length of the
elongated source of radiation and the length of the elon-
gated sensor of radiation is greater than the presumed
maximum sagging of the roving. This allows continuous
monitoring of the sagging of the roving and obtaining in-
formation about the roving position.

[0007] In a preferred embodiment, the elongated
source of radiation comprises atleastone row of radiators
and the elongated sensor of radiation comprises at least
one row of sensing elements, each of which having a
selective amplifier assigned to it. This arrangement al-
lows evaluation of each sensing element separately and
enables to obtain information about the specific position
of the roving in front of the sensor.

[0008] To ensure high resistance to ambient DC and
alternating light (radiation), each selective amplifier con-
tains a resonant circuit with a synthetic inductance to
selectively evaluate only the modulated radiation of the
respective elongated source. In addition, this arrange-
ment eliminates the saturation of the sensing elements
by strong light (radiation) while maintaining their sensi-
tivity and dynamics.

[0009] In order to maintain the roving tension within
the pre-determined limits, the selective amplifiers are
connected via a derivatively integrating detector and
evaluation members to a control system. The control sys-
tem enables to regulate the speed of the roving entering
the area of the sagging of the roving, leaving the area of
the sagging of the roving or simultaneously both on the
side of the roving entering the area of the sagging of the
roving and on the side of leaving the area of the sagging
of the roving.

Description of drawings

[0010] An exemplary embodiment of the device ac-
cording to the invention is schematically shown in the
accompanying drawings, in which Fig. 1 shows the loca-
tion of the sensor of the sagging of the roving between
the draw-off rollers of the pneumatic device and the wind-
ing device, Fig. 2 shows the device according to the in-
vention with the roving shown in front of the sensor and
the control system, 3a represents adiagram of aresonant
circuit with real inductance, and Fig. 3b is a schematic
diagram of a resonant circuit with synthetic inductance.
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Examples of embodiment

[0011] Ina preparatory machine for producing aroving
it is important to secure the sagging of the roving 1 be-
tween the draw-off rollers 2 of a pneumatic device 3 for
winding outer fibers around the roving 1 body and awind-
ing device 4 of the roving 1 on a bobbin 41 to eliminate
the change_s in the tension of the rovingTwhich could
lead to its break. The ratio of the speed of the draw-off
rollers 2 of the pneumatic device 3 and the winding device
4 of the roving is regulated accarding to the size of the
Eagging.

[0012] The device for monitoring the sagging of the
roving 1 before the winding device 4 comprises an elon-
gated source 5 of radiation, which is_positioned adjacent
to the path of the roving 1 in the area of the maximum
sagging of the roving 1 and is oriented towards the roving
1. The length of the _elongated source 5 of radiation is
E‘eater than the presumed maximum saaging of the rov-
ing 1 and in an exemplary embodiment it is about 30 cm.
The_elongated source 5 of radiation comprises a plurality
of radiators 51 arrange_d in at least one row, which in the
exemplary embodiment are formed by LED diodes emit-
ting infrared radiation. The radiators 51 are connected to
a means 6 for generating modulated radiation with a se-
lectable but predetermined pulse frequency.

[0013] An elongated sensor 7 of radiation, which
serves to monitor the radiation reflected from the roving
1, is mounted parallel to the elongated source 5 of radi-
ation and next to it in the area of the lowest sa_gging of
theroving 1 andis oriented towards the roving. The length
of the eIorTgated sensor 7 is the same as the length of
the elongated source 5 of radiation. The elongated sen-
sor 7 of radiation cor?mprises sensing elements 71 ar-
rang_ed in at least one row, each of which being a@ned
with a selective amplifier 72, which comprises a parallel
resonant circuit with synthetic inductance Ls, which
makes it highly resistant to the ambient DC and alternat-
ing light. The sensing element 71 thus connected selec-
tively evaluates only the modulated light of its own source
5 of radiation, eliminating the saturation of the sensing
elements 71 by strong light due to the principle of imped-
ance characteristics of the resonant circuit, while pre-
serving their reception characteristics such as sensitivity
and dynamics. The outputs of the selective amplifiers 72
are connected via a derivatively integrating detector 73
to the evaluation member 74 for processing the sigrﬂ
into information before which sensing elements 71 the
roving is situated. In an exemplary embodiment, the eval-
uation member 74 is composed of a microprocessor. The
evaluation member 74 and the superior control system
9 are bi-directionallﬁnterconnected by a CAN bus 8,
Vvhereby the superior control system 9 can be connected
at least to the drive of the draw-off rollers of the roving 1
from the pneumatic device for regulating the speed of
the roving 1 withdrawal to ensure the optimal sagging of
the roving 1.

[0014] In another exemplary embodiment, the control
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system 9 is connected to the winding device 4 of the
roving 1 onto a bobbin 41 for regulating the spee_d of the
roving 1 leaving the area of the sagging of the roving 1
to optirﬁize the sagging of the roving 1. -
[0015] Inyetanother exemplary embodiment, the con-
trol system 9 is connected to the drive of the draw-off
rollers of the_roving 1 from the pneumatic device for the
regulation of the spegd of the roving 1 withdrawal, as well
as to the winding device 4 of the rovi_ng 1 on a bobbin 41
for the regulation of the sEeed of both the roving 1 enter-
ing the area of the sagging of the roving 1 and thEroving
1 leaving the area of the sagging of the?oving 1 to opti-
mize the sagging of the roving 1. -

[0016] In an example of embodiment, the sensing el-
ement 71 is formed by a phototransistor 710, on which
the modulated radiation 500 falls and which is powered
through inductance, which_may be composed of real in-
ductance L, as shown in Fig. 3a, or synthetic inductance
L, as shown in Fig. 3b.

[0017] However, the use of real inductance L is impos-
sible due to its dimensions, therefore the sﬁthetic in-
ductance Lg, comprising an operational amplifier 70 from
whose output the phototransistor 710 is powereF, was
used. In the embodiment shown inF_ig. 3b, the synthetic
inductance Lg=C1xR1xR2/2.

[0018] The method for monitoring the sagging of a rov-
ing 1 consists in that modulated radiation 500 having two
different intensities is emitted towards trﬁlane of the
sagging of the roving from the elongated source 5 of ra-
diation arranged vertically adjacent to the path of the rov-
ing 1 at the point of the lowest sagging, the length of the
source 5 of radiation being greater than the presumed
maximum sagging of the roving 1. Parallel to the elon-
gated source 5 of radiation is mounted the elongated
sensor 7 of radiation comprising radiation-sensitive sens-
ing elements 71 arranged in a row for sensing the mod-
ulated radiation 500 reflected from the roving 1. Due to
the thickness of th_eroving the reflected radiation is usu-
ally sensed by one to three sensing elements 71. The
irradiated sensing element 71 converts the radiation into
an electrical signal, which is further processed in the se-
lective amplifier 72 with synthetic inductance L, whose
selectivity corresﬁands to the frequency of the radiation
modulation, thus ensuring ambient light resistance. Sub-
sequently, this signal is rectified by a derivatively inte-
grating detector 73 and processed by the evaluation
member 74 into the information before which radiation-
sensitive element 71 the roving is situated. This informa-
tion is subsequentﬁtransmitted through the CAN bus 8
by using another suitable method to the superior control
system 9, which afterwards regulates the speed of the
roving 1 withdrawal from the pneumatic device 3 or reg-
ulates the speed of the roving 1 leaving the area of the
sagging of the roving 1 or simu_ltaneously regulates the
speed of theroving withdrawal from the pneumatic device
3 as well as the speed of the roving 1 leaving the area
of the sagging of the roving 1, all that Eeing always done
with the aim of optimizing the sagging of the roving 1.
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Industrial applicability

[0019]

The invention can be used in high-performance

preparatory machines for producing a roving in which the
resultant roving contains substantially parallelized fibers
across the entire cross-section and only a few fibers on
the outer surface of the roving are wound around the
roving body, whereby winding takes place in a pneumatic
device.

List of references

[0020]

1 roving

2 draw-off rollers of the pneumatic device

3 pneumatic device for winding outer fibers around

the roving body

4 winding device of the roving

41 bobbin

5 elongated source of radiation

51 radiator

500 modulated radiation

6 means for generating modulated radiation

7 elongated sensor of radiation

70 operational amplifier

71 sensing elements

710  phototransistor

72 selective amplifiers

73 derivatively integrating detectors

74 evaluation members

8 CAN bus

9 control system

L real inductance

Lg synthetic inductance

Claims

1. A device for monitoring the sagging of a roving (1)
before awinding device (4) of a preparatory machine
for producing a roving (1), characterized in that in
the area of the maximum sagging of the roving (1)
is arranged a sensor of roving (1), which comprises
an elongated source (5) of modulated radiation ori-
ented towards the roving (1) and an elongated sen-
sor (7) of radiation for monitoring the radiation re-
flected from the roving (1), arranged parallel to the
elongated source (5) of radiation, whereby the length
ofthe elongated source (5) of radiation and the length
of the elongated sensor (7) of radiation is greater
than the presumed maximum sagging of the roving
(1).

2. The device according to claim 1, characterized in

that the elongated source (5) of radiation includes
at least one row of radiators (51) and the elongated
sensor (7) of radiation includes at least one row of
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sensing elements (71), each of which have a selec-
tive amplifier (72) assigned to it.

The device according to claim 1 or 2, characterized
in that the selective amplifiers (72) comprise a syn-
thetic inductance resonance circuit (Ls) for selective
evaluation of only the modulated radiation of the re-
spective elongated source (5).

The device according to claim 3, characterized in
that the selective amplifiers (72) are connected via
derivatively integrating detectors (73) and evaluation
members (74) to a control system (9) for the regula-
tion of the speed of the roving (1) entering the area
of the sagging of the roving (1).

The device according to claim 3, characterized in
that the selective amplifiers (72) are connected via
the derivatively integrating detectors (73) and eval-
uation members (74) to a control system (9) for the
regulation of the speed of the roving (1) leaving the
area of the sagging of the roving (1).

The device according to claim 3, characterized in
that the selective amplifiers (72) are connected via
the derivatively integrating detectors (73) and eval-
uation members (74) to a control system (9) for the
regulation of the speed of the roving (1) entering the
area of the sagging of the roving (1) and also leaving
the area of the sagging of the roving (1).

The device according to any of claims 4 to 6, char-
acterized in that the evaluation members (74) are
formed by microprocessors.
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