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(54) APPARATUS FOR MOVING BOBBINS AND TUBES FOR A TEXTILE PLANT, AND A TEXTILE
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(57)  Anapparatus (12) for moving bobbins and tubes

in a textile plant (14) comprises at least one group of at 302
least two spinning machines (100; 200) and at least one
winding machine (300). The apparatus (12) comprises
an outward conveyor (102; 202) and a return conveyor

(104; 204) for each spinning machine (100; 200); the out- 408'4 406
ward conveyor (102; 202) is adapted for transporting bob- 404 | 402 [~

bins in output from the respective spinning machine (100, J’ i_}_\

200); the return conveyor (104, 204) is adapted for trans- 14

porting tubes entering the respective spinning machine / 102
(100, 200). The apparatus further comprises a sorting 104
device (400) comprising a conveyor station (402) at 204~ 100
which the outward conveyors (102; 202) converge, and
a redistribution station (404) at which the return convey-
ors (104; 204) converge. The conveyor station (402) and L
the redistribution station (404) are connected by means S
of a conveyor (406) and a redistribution conveyor (408), ™
respectively, to a bobbin input line (302) to the at least S-12
one winding machine (300) and to a bobbin output line 200
(304) from the at least one winding machine (300). The
conveyor station (406) and the redistribution station (408)
are adapted for redistributing the bobbins or tubes re-
spectively to the bobbin input line (302) or to the return
conveyors (104; 204) based on predetermined operating
parameters of the bobbins and tubes to be redistributed. FIG.1
The spinning machines are substantially aligned [Fig. 1]
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Description

FIELD OF APPLICATION

[0001] The present invention relates to an apparatus
for moving bobbins and tubes for a textile plant, and a
textile plant comprising such apparatus for moving bob-
bins and tubes.

PRIOR ART

[0002] As is known, generally the Multilink type textile
plants comprise a plurality of spinning machines which
feed a winding machine, and a transport system for the
bobbins for sending the bobbins from a spinning machine
to the winding machine, and a transport system for the
empty tubes arriving from the winding machine and des-
tined for a specific spinning machine.

[0003] In this discussion, reference will be made to the
handling of the bobbins or tubes, however, the handling
of the bobbins takes place through systems suitable for
the purpose, for example tube-plate systems, per se
known to those skilled in the art.

[0004] These systems provide a plate, arranged with
a protruding portion, called collar, suitable for being par-
tially inserted into a tube. The plate is guided by the trans-
port system which essentially comprises a conveyor belt
on which the plate is placed, and a guide suitable for
coupling with the portion of the collar which is not con-
tained inside the tube. The guide may be made, for ex-
ample, by means of two portions of sheet metal placed
side by side but spaced apart, in such a way as to identify
a slot just wider than the diameter of the collar.

[0005] In traditional systems of the Multilink type, the
spinning machines are arranged parallel, with one end
aligned, so that they may face a single shared transport
system.

[0006] Typically, the shared transport system is sub-
stantially composed of two conveyor belts, onto which
the empty bobbins or tubes are loaded automatically. A
first conveyor belt takes care of transporting the bobbins
from the respective spinning machine to the winding ma-
chine, and a second conveyor belt takes care of trans-
porting the empty tubes from the winding machine to the
destination spinning machine.

[0007] In this discussion, with conveyor belt or convey-
or, we mean a system suitable for transporting the bob-
bins from one position to another. For this purpose, the
conveyors may be of the type indicated above, and may
comprise lanes on which the plates may be inserted, and
a movable element such as a belt or a chain suitable for
moving the plates from one position to another.

[0008] Once the winding machine has completed the
processing of the yarn by completely emptying the bob-
bin, the tube thus freed is positioned on the shared trans-
portsystem and sentto the destination spinning machine.
[0009] In this discussion the term thread or monofila-
ment or continuous thread means a single filament or
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continuous strand (for example in the case of silk, artifi-
cial, or synthetic fibers), while the term "yarn" means the
set of fibrils of variable length that are parallelized and
joined by twisting. In the following, either term will be
used indistinctly, it being understood that the applications
of the presentinvention are not limited to one or the other
type.

[0010] Each bobbin, in order to be assigned correctly,
is associated with a plate, on which a tracking device is
generally placed which allows said plate and therefore
the relative bobbin or tube to be associated to a specific
winding unit or to a specific spinning machine.

[0011] The transport systems for the bobbin or tubes
of the prior art, although widely used and appreciated,
are not free from drawbacks.

[0012] For example, in the case in which the existing
textile plant provides spinning machines aligned with
each other, and not arranged in parallel with each other,
since these are apparatuses of considerable size and
complexity, it is not always possible, easy, or convenient
from the economic point of view to change their arrange-
ment over time.

[0013] Moreover, precisely because of the position of
the spinning machines, the system used to move the bob-
bins is a complex system, since each spinning machine
unloads the bobbins independently of the other spinning
machines on the same conveyor belt. Therefore, itis nec-
essary to provide sophisticated systems to prevent the
unloading of a bobbin by a spinning machine from con-
flicting with a bobbin of an unloading of a previous spin-
ning machine which is already on the conveyor belt.
[0014] Furthermore, the apparatuses currently used
occupy a lot of floor area, which could instead be usable
in another way.

DISCLOSURE OF THE INVENTION

[0015] The need to solve atleast partly the drawbacks
and limitations mentioned with reference to the prior art
is therefore felt.

[0016] Therefore, the need is felt to provide an appa-
ratus for moving bobbins and tubes for a textile plant,
which allows better adaptation to the arrangements of
the individual existing apparatuses.

[0017] Furthermore, the need is felt for a system that
simplifies the spinning machine-winding machine inter-
connection structure, reducing its overall dimensions and
increasing the simplicity of the textile plant.

[0018] Furthermore, the need is feltto make the bobbin
and tube moving apparatus modular, so that it may be
easily replicated in the case of a textile plant with many
spinning machines.

[0019] These requirements are met at least partially
by an apparatus for moving bobbins and tubes for a textile
plant according to claim 1, and by a textile plant compris-
ing such apparatus according to claim 13.
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DESCRIPTION OF THE DRAWINGS

[0020] Furtherfeatures and advantages of the present
invention will become more apparent from the following
description of preferred and non-limiting embodiments
thereof, in which:

- Figure 1 shows a schematic top plan view of an ap-
paratus for moving bobbins and tubes for a textile
plant according to a possible embodiment of the
present invention;

- Figure 2 schematically shows a plan view of an ap-
paratus for moving bobbins and tubes for a textile
plant according to an alternative embodiment of the
present invention;

- Figure 3 schematically shows a plan view of a textile
plant according to a possible embodiment of the
present invention;

- Figure 4 schematically shows a plan view of a com-
ponent of an apparatus for moving bobbins and
tubes for a textile plant according to a possible em-
bodiment of the present invention;

- Figure 5 schematically shows a plan view of the com-
ponent of Figure 4 with some additional elements
according to a possible embodiment;

- Figure 6 schematically shows a perspective view of
the component of Figure 5; and

- Figures 7-9 schematically show plan views of pos-
sible alternative embodiments of the component of
Figure 4.

[0021] Elements or parts of elements common to the
embodiments described hereinafter will be indicated with

the same reference numerals.

DETAILED DESCRIPTION

[0022] Figure 1 schematically shows an apparatus 12
for moving bobbins and tubes in a textile plant 14 essen-
tially comprising at least one group of at least two spin-
ning machines 100; 200 and at least one winding ma-
chine 300.

[0023] The apparatus 12 comprises an outward con-
veyor 102; 202, and a return conveyor 104; 204 for each
spinning machine 100; 200, wherein the outward con-
veyor 102; 202 is adapted for transporting bobbins in
output from the respective spinning machine 100, 200;
and the return conveyor 104, 204 is adapted for trans-
porting tubes entering the respective spinning machine
100, 200.

[0024] Moreover, the apparatus comprises a sorting
device 400, which comprises a conveyor station 402 at
which the outward conveyors 102; 202 converge, and a
redistribution station 404 at which the return conveyors
104; 204 converge.

[0025] The conveyor station 402 and the redistribution
station 404 are connected by means of a conveyor 406
and a redistribution conveyor 408, respectively, to a bob-
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bin input line 302 to the at least one winding machine
300 and to a bobbin output line 304 from the at least one
winding machine 300.

[0026] The conveyor station 406 and the redistribution
station 408 are adapted for redistributing the bobbins or
tubes respectively to the conveyor 406 or to the return
conveyors 104; 204 based on predetermined operating
parameters of the bobbins and tubes to be redistributed.
[0027] As may be seen in Figure 1, the spinning ma-
chines 100; 200 may be substantially aligned with each
other.

[0028] Inthisdiscussion, the term substantially aligned
spinning machines means that the respective spinning
heads of the spinning machines are substantially aligned
with each other. In other words, the spinning machines
are aligned with each other in a direction longitudinal to
them.

[0029] According to a possible embodiment, the out-
ward 102 and return 104 conveyors of the spinning ma-
chine 100 placed in proximity to said sorting device 400
may be arranged internally with respect to the outward
202 and return 204 conveyors of the spinning machine
200 distal with respect to the sorting device 400.

[0030] As may be seen in Figures 1-3, the outward
conveyors 102, 202 and the return conveyors 104, 204
may be arranged substantially parallel to each other.
[0031] By way of example only, the spinning machines
100, 200 may have 300-600 heads.

[0032] Figure 2 shows an alternative embodiment of
the apparatus of the present invention.

[0033] As may be seen in Figure 2, downstream of the
sorting device 400, i.e. between the sorting device 400
and the at least one winding machine 300, at least one
further spinning machine 250 may be arranged.

[0034] The apparatus 14 therefore comprises an out-
ward conveyor 252 and a return conveyor 254 for the at
least one further spinning machine 250. Such conveyors
252, 254, together with the conveyor 406 and the redis-
tribution conveyor 408 converge on a second sorting de-
vice 401, comprising a conveyor station 403 and a redis-
tribution station 505.

[0035] Advantageously, the second sorting device 401
may be entirely similar to the sorting device 400.

[0036] The conveyor station 403 and the redistribution
station 405 of the second sorting device 401 are con-
nected by means of a conveyor 407 and a redistribution
conveyor 409, respectively, to a bobbin input line 302 to
the at least one winding machine 300 and to a bobbin
output line 304 from the at least one winding machine
300.

[0037] According to a possible embodiment, the con-
veyor station 402 of the sorting device 400 may comprise
a conveyor disc 410. Furthermore, the redistribution sta-
tion 404 may also comprise a redistribution disc 412.
[0038] The conveyor disc 410 and the redistribution
disc 412 comprise at least one side seat414, 416 adapt-
ed to engage a collar of a plate of a bobbin, and by rotating
they move the plate from an input position to the relative
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station 402, 404 and an output position from the station
402, 404.

[0039] The rotation of the conveyor disc 410 and of the
redistribution disc 412 may take place in a manner known
per se to those skilled in the art, for example through an
actuator (not shown) operated by the central control unit
500 of the textile plant, or through a dedicated control
unit (not shown).

[0040] Advantageously, the conveyor disc 410 and/or
the redistribution disc 412 may comprise six side seats
414, 416, as shown in the examples of Figures 4-7.
[0041] Accordingto a possible alternative embodiment
shown in Figure 9, the conveyor disc 410 and/or the re-
distribution disc 412 may comprise three side seats 414,
416.

[0042] The side seats 414, 416 are adapted to be en-
gaged by a collar of a plate, so as to be able to be repo-
sitioned through a rotation of the conveyor disc 410 or of
the redistribution disc 412.

[0043] According to a possible embodiment, the disc
with six side seats 414, 416, whether for conveying or
redistributing, given the number of seats on its side sur-
face, may be adapted to rotate in one direction only.
[0044] On the other hand, as regards the embodiment
which provides a disc with three side seats 414, 416,
whether it be for conveying or redistributing, it may be
adapted to rotate in both directions.

[0045] In both cases, the control unit 500 of the textile
plant may be adapted to manage these rotations, so that
they are, for example, as short as possible, in terms of
time or displacement.

[0046] According to a possible embodiment, the con-
veyor station 402 and the redistribution station 404 may
be of different types in the same sorting device 400.
[0047] According to a possible embodiment, which
may be seen for example in Figure 8, the conveyor station
402 may be provided at each outward conveyor 102, 202
with stops 209, 211 adapted to selectively block a plate.
Said stops 209, 211 may be of a mechanical type, elec-
trically or pneumatically actuated. In any case, said stops
209, 211 may be of a type known per se to those skilled
in the art and therefore will not be further explored.
[0048] Again with reference to Figure 8, the redistribu-
tion station 404 may comprise a diverter 213 adapted to
divert the plates arriving from the winding machine to one
of the return conveyors 104, 204. The diverter 213 may
be, for example, of a mechanical type, and electrically or
pneumatically operated. In any case, the diverter 213
may be of a type known per se to those skilled in the art
and therefore will not be further described.

[0049] As previously mentioned, the conveyor station
402 of the sorting device 400 receives the bobbins ar-
ranged on their tube and respective plate in output from
the spinning machines 100, 200. According to a possible
embodiment, a stop 203 may be provided on the outward
conveyor 202 of the most distant spinning machine 200.
Such stop 203 is suitable for preventing jams being cre-
ated in proximity to the sorting disc and, at the same time,
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uses the same outward conveyor 202, which is longer,
as a temporary storage system for the bobbins. Advan-
tageously, the stop 203 may be of the pneumatic type.
Furthermore, the stop 203 may be managed directly by
the control unit 500.

[0050] According to a possible embodiment, shown for
example in Figure 7, the return conveyor 104 of the spin-
ning machine 100 closest to the sorting station 400 may
be provided with a bypass conveyor 105 adapted to di-
rectly connect the return conveyor 104 to the outward
conveyor 102 of the spinning machine 100. A diverter
107 is arranged in the vicinity of the fork between return
conveyor 104 and bypass conveyor 105 suitable to divert
the plates towards the return conveyor 104, or towards
the bypass conveyor 105.

[0051] The diverter 107 may be of a type known per
se to those skilled in the art and therefore will not be
further described.

[0052] The operation of the bypass conveyor 105 pro-
vides that in the event that the spinning machine closest
to the sorting station 400 is not able to receive empty
tubes, these are sent to the conveyor station 402 to be
sent back to the winding machine 300. The winding ma-
chine 300, detecting the presence of an empty tube, will
send it back to the spinning machine. Advantageously,
the process may be repeated until the spinning machine
returns to operate to receive a tube.

[0053] In other words, according to a possible embod-
iment, the winding machine will recirculate the empty
tubes inside the winding machine itself until the spinning
machine returns to operate.

[0054] According to a possible embodiment, in both
the outward conveyors 102, 202 coming from the spin-
ning machines 100, 200 overflow sensors 205, 207 may
be arranged, adapted to detect the presence of spools
and to send this information to the central control unit
500 to stop the feeding of the bobbins to the relative con-
veyors, if necessary. Advantageously, these sensors
may be optical presence photocells.

[0055] According to a possible embodiment, the con-
veyor station 402 of the sorting device 400 may comprise
at least one reading device 418 of the tracking device
arranged on the plate associated with the tube. Said read-
ing device 418 is adapted to read said tracking device
arranged on the plate for the management of the plate
and therefore of the bobbin associated therewith.
[0056] According to a possible embodiment, the read-
ing device 418 may be adapted to send this detected
information to a central control unit 500 for managing the
plate and therefore the bobbin associated therewith. Fur-
thermore, the reading device 418 may be suitable for
adding information to the tracking device arranged on
the plate.

[0057] According to a possible embodiment, the read-
ing device 418 is arranged below the conveyor disc 410.
Advantageously, the reading devices 418 may be two,
one for each outward conveyor.

[0058] Advantageously, the reading device 418 may
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be aradiofrequency reader. In particular, the reading de-
vice 418 may be a radiofrequency reader adapted to in-
teract with a tracking device of the RFID type.

[0059] The redistribution station 404 has the purpose
of redistributing the tubes coming from at least one wind-
ing machine 300, to the corresponding spinning machine
and, if the tube is not present, restoring it so that the
empty tube always reaches the correct spinning machine
ready to be wound in a new bobbin.

[0060] To suitably carry out the directing, the redistri-
bution station 404 may comprise at least one reading
device 420 adapted to detect and read a tracking device
arranged on a plate associated with a tube. The reading
device 420 may be adapted to send this detected infor-
mation to a central control unit 500 for managing the bob-
bins.

[0061] According to a possible embodiment, the read-
ing device 420 may be arranged below the conveyor disc
410.

[0062] Advantageously, the reading device 420 may
be aradiofrequency reader. In particular, the reading de-
vice 420 may be a radiofrequency reader adapted to in-
teract with a tracking device of the RFID type.

[0063] The management system will evaluate where
to direct the plate and will re-communicate it to the redis-
tribution station 404 itself, allowing the plate to be cor-
rectly directed.

[0064] Accordingto a possible embodiment, shown for
example in Figures 5 and 6, downstream of the redistri-
bution disc 412, for each return conveyor 104, 204 feed-
ing the spinning machines 100, 200 there is a tube pres-
ence device 419, 421 adapted to assess whether there
is a tube on the plate in transit. If it were absent, the
device would place a new tube by fitting it appropriately
on the plate in transit.

[0065] Figures 1, 2 and 3 show a textile plant 14 com-
prising at least one group of two spinning machines 100,
200 and at least one winding machine 300, which com-
prises an apparatus for moving bobbins and tubes of the
type just described.

[0066] AsmaybeseeninFigures1,2,and 3, thetextile
plant 14 comprises a bobbin input line 302 to the at least
one winding machine 300, and a tube output line 304
from the at least one winding machine 300.

[0067] Furthermore, the textile plant 14 may comprise
a central control unit 500 for managing the bobbins and
tubes connected to said at least one sorting device 400
and to said at least one winding machine 300.

[0068] The advantages of an apparatus according to
the present invention are therefore now apparent.
[0069] In the first place, an apparatus has been pro-
vided for moving bobbins and tubes for a textile plant
which may better adapt to the arrangements of the indi-
vidual existing apparatuses.

[0070] In other words, the possible spinning machine
arrangements are much more versatile than the tradition-
al Multilink model and also allow making better use of
the limited space between the spinning machines.
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[0071] Furthermore, the apparatus according to the
present invention is easily replicable, both in different
systems but also within the same system, as may be
seen in the example shown in Figure 3.

[0072] Furthermore, the apparatus according to the
presentinvention allows already constituted textile plants
to be improved, without the need to move the already
installed spinning machines.

[0073] A person skilled in the art may make modifica-
tions to the embodiments described above or substitute
described elements with equivalent elements, in order to
satisfy particular requirements, without departing from
the scope of the accompanying claims.

Claims

1. Apparatus (12) for moving bobbins and tubes in a
textile plant (14) comprising at least one group of at
least two spinning machines (100; 200) and at least
one winding machine (300);

said apparatus (12) comprising:

- an outward conveyor (102; 202), and a re-
turn conveyor (104; 204) for each spinning
machine (100; 200); said outward conveyor
(102; 202) being adapted for transporting
bobbins in output from the respective spin-
ning machine (100, 200); said return con-
veyor (104, 204) being adapted for trans-
porting tubes entering the respective spin-
ning machine (100, 200);

- a sorting device (400) comprising a con-
veyor station (402) at which the outward
conveyors (102; 202) converge, and a re-
distribution station (404) at which the return
conveyors (104; 204) converge;

said conveyor station (402) and said redistribu-
tion station (404) being connected by means of
a conveyor (406) and a redistribution conveyor
(408) respectively to a bobbin input line (302) to
said at least one winding machine (300) and to
a bobbin output line (304) from said at least one
winding machine (300);

said conveyor station (402) and said redistribu-
tion station (408) being adapted for redistribut-
ing the bobbins or tubes respectively to the bob-
bin input line (302) or to the return conveyors
(104; 204) based on predetermined operating
parameters of the bobbins and tubes to be re-
distributed;

wherein said spinning machines (100; 200) are
substantially aligned.

2. Apparatus (12) according to the preceding claim,
characterized in that it comprises, downstream of
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the sorting device (400) at least one further spinning
machine (250), the apparatus (12) comprising an
outward conveyor (252) and a return conveyor (254)
associated with said atleast one further spinning ma-
chine (250), which together with the conveyor (406)
and the redistribution conveyor (408) associated
with the sorting device (400) converge on a second
sorting device (401), comprising a conveyor station
(403) and a redistribution station (409), said convey-
or station (403) and said redistribution station (405)
of the second sorting device (401) being connected
by means of a conveyor (407) and a redistribution
conveyor (409) respectively to a bobbin input line
(302) to the at least one winding machine (300), and
to a tube outputline (304) from the at least one wind-
ing machine (300).

Apparatus (12) according to any one of the preceding
claims, characterized in that said conveyor station
(402) comprises a conveyor disc (410) provided with
at least one side seat (414), adapted to engage a
collar of a plate, to rotate it from an input position to
said conveyor station (402) to an output position from
said conveyor station (402) .

Apparatus (12) according to any one of the preceding
claims, characterized in that said redistribution sta-
tion (404) comprises a redistribution disc (412) pro-
vided with at least one side seat (416) adapted to
engage a collar of a plate, to rotate it from an input
position to said redistribution station (404) to an out-
put position from said redistribution station (404).

Apparatus (12) according to any one of claims 3-4,
characterized in that said conveyor disc (410)
and/or said redistribution disc (412) comprise three
or six side seats (414, 416).

Apparatus (12) according to any one of the preceding
claims, characterized in that said conveyor station
(402) is provided at each outward conveyor (102,
202) with stops (209, 211) adapted to selectively
block a plate, said stops (209, 211) being of a me-
chanical type, actuated electrically or pneumatically.

Apparatus (12) according to any one of the preceding
claims, characterized in that said redistribution sta-
tion (404) comprises a diverter (213) adapted to di-
vert the plates arriving from the at least one winding
machine (300) to one of the return conveyors (104,
204), said diverter (213) being of a mechanical type,
electrically actuated or pneumatically actuated.

Apparatus (12) according to any one of the preceding
claims, characterized in that said conveyor station
(402) of the sorting device (400) is provided with at
least one device (418) for reading a tracking device
arranged on a plate and sending the detected infor-
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10.

1.

12.

13.

14.

mation to a central control unit (500).

Apparatus (12)according to any one of the preceding
claims, characterized in that said redistribution sta-
tion (404) comprises at least one reading device
(420) adapted to detect and read a tracking device
provided on a plate, and to send the detected infor-
mation to a central control unit (500).

Apparatus (12) according to any one of claims 8-9,
characterized in that said reader devices (418, 420)
are aradio frequency reader suitable to interact with
an RFID-type tracking device.

Apparatus (12)according to any one of the preceding
claims, characterized in that the return conveyor
(104) of the spinning machine (100) closest to the
sorting station (400) may be provided with a bypass
conveyor (105) adapted to directly connectthe return
conveyor (104) to the outward conveyor (102) of the
spinning machine (100), said apparatus (12) com-
prising a diverter (107) in the vicinity of the fork be-
tween return conveyor (104) and bypass conveyor
(105) suitable to divert the plates towards the return
conveyor (104), or towards the bypass conveyor
(105) .

Textile plant (14) characterized in that it comprises
at least one group of at least two spinning machines
(100, 200) and at least one winding machine (300)
characterized in that it comprises an apparatus for
moving bobbins in a textile plant according to any
one of the preceding claims.

Textile plant (14) according to the preceding claim,
characterized in that it comprises a bobbin input
line (302) to said at least one winding machine (300),
and a tube output line (304) from said at least one
winding machine (300).

Textile plant (14) according to any one of claims
12-13, characterized in that it comprises a central
control unit (500) for managing bobbins connected
to said at least one sorting device (400) and to said
at least one winding machine (300).
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