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Description

[0001] The present invention relates to an apparatus
of a spinning line and a method for transporting bobbins
and tubes between a roving frame and a spinning frame.
[0002] As is known, the bobbins formed at the roving
frame, consisting of a tube on which the roving stretched
at the frame is wound, are transported to the spinning
frame. At the spinning frame, the bobbins being worked
are located, hanging from a loom, from which the rovings
to be worked start. When the bobbins being worked are
exhausted, they are replaced by bobbins originating from
the roving frame.

[0003] Theexhausted bobbins consistof the tube com-
pletely devoid of roving (defined as "empty tube") or of
the tube provided with some roving residues windings
(defined as "dirty tube").

[0004] Thedirty tubes (and sometimes even the empty
ones) are cleaned in a special device, usually called
"cleaner", which removes the residual roving, thus ob-
taining empty tubes.

[0005] The empty tubes originating from the cleaner
and those collected from the spinning frame are brought
back to the frame and replaced here with the bobbins
that have been formed in the meantime; the empty tubes
may thus be reused to form new bobbins.

[0006] Such steps were traditionally performed manu-
ally or by means of completely or partially automatic
mechanized systems.

[0007] Recently, the Applicant devised an integrated
device whichlocally carries out the collection of the empty
or dirty tubes and of the bobbins, the cleaning of the dirty
tubes and the exchange of the bobbins with the empty
tubes. Such integrated device and the related working
method are described in the International Application WO
2016/083944.

[0008] Despite the high degree of automation that such
integrated device allows to obtain, the tendency is to fur-
ther speed up the performance of such operations, above
all because of the tendency of the roving frames and of
the spinning frames to foresee an ever increasing
number of spindles.

[0009] Itisthe object of the presentinvention to provide
an integrated device and a method capable of further
reducing the overall execution times of the collection, ex-
change and release steps, and, possibly, of the cleaning
step.

[0010] Such object is achieved by an apparatus ac-
cording to claim 1 and by a method according to claim
10. The respectively dependent claims describe alterna-
tive embodiments of the device and alternative execu-
tions of the method.

[0011] Features and advantages of the apparatus and
of the working method will become apparent from the
following description, given by way of explanation and
not by way of limitation, in accordance with the following
Figures, in which:
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- Figure 1 shows a portion of a spinning line provided
with a roving frame, a plurality of spinning frames, a
transport system and an integrated device according
to an embodiment of the present invention;

- Figure 2 shows a diagram of the roving frame of Fig-
ure 1;

- Figure 3 shows the integrated device of Figure 1,
according to an embodiment of the invention;

- Figures from 4a to 4e diagrammatically show the
working method of the integrated device of Figure 3.

[0012] With reference to the accompanying Figures,
numeral 1 indicates, overall, a portion of a spinning line
comprising a vessels region 2, in which a plurality of ves-
sels 4 is housed, each containing a roving roll, a roving
frame 6 adjacent to the vessel region 2, to be fed the
roving therefrom, and a plurality of spinning frames 8, for
example arranged parallel to one another.

[0013] The frame 6 stretches the roving originating
from the vessels 4 and winds it on empty tubes, forming
bobbins 10 to be transported to the spinning frame. For
such purpose, the bobbins 10 are made available to a
carrier 20 of the frame 6.

[0014] A transport system comprises a frame side
transport device 22, usually called "rail", adapted to col-
lect the bobbins 10 from the carrier 20 and to move them
in suspension, at a predetermined height, generally by
means of amain belt 22’. The frame side transport device
22 is further adapted to load the carrier 20 with empty
tubes 14.

[0015] For example, according to a preferred embod-
iment, the roving frame 6, which extends along a frame
axis along which working points are distributed succes-
sively, provides for a pair of flaps 6a for each working
point.

[0016] Each flap 6a is rotating about a vertical axis, to
guide the roving in the winding around an empty tube 14,
thus forming the spool 10.

[0017] The empty tube 14 is removably inserted on a
spindle 6b integral with the spindle moving carrier 20.
[0018] In a working position (Figure 2), the carrier 20
is arranged at a height adapted to allow the winding of
the roving around the tube, so as to produce the spool 10.
[0019] In other words, in said working position, the ax-
es of the spindles carried by the carrier 20 substantially
coincide with the axis of the flaps.

[0020] Once obtained the spools, for example, of the
desired weight, the carrier 20 is lowered, from the raised
working position to a lowered retracted position, in which
it cooperates with carrier translation means for the hori-
zontal translation of the carrier towards the advanced
doffing position below the rail.

[0021] Said horizontal translation means comprise a
slide 6¢ which cooperates with motor means for the hor-
izontal translation of the carrier.

[0022] Following the horizontal translation of the car-
rier 20 carried by the slide 6¢, the carrier 20 moves into
the advanced doffing position adapted to allow the co-
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operation of said carrier 20 with the spool carrying rail
22, to doff the spools from the carrier and/or arrange new
empty tubes 14 on said spindles 6b for the formation of
new spools.

[0023] Therail22is supported by a supportand guiding
structure 6d, comprising a vertically movable crosspiece
6e.

[0024] The rail 22 is thus vertically movable between
a raised position, in which the moving of the spools to-
wards the next processing occurs, and alowered position
adaptedto collectthe spools fromthe carrierin the doffing
position.

[0025] For such purpose, the frame 6 comprises sup-
port and moving means adapted to support said rail and
to allow the vertical movement thereof.

[0026] For example, said support and moving means
comprise a preferably flat band 6f, connect, at an end,
to the crosspiece 6e and wound, at the opposite end, to
a rail moving shaft 6g connected to a motor.

[0027] The transport system further comprises a spin-
ning frame side transport device 26 adapted to move the
bobbins 10 towards the spinning frames 8 and the dirty
tubes 12 (or sometimes empty 14) towards the frame 6.
[0028] For example, the secondary device 26 has a
closed ring shape and comprises a track 26’ having sec-
tions 8’ which run parallel to the spinning frames 8, seam-
lessly.

[0029] Furthermore, the transport system comprises
management means, comprising, for example, a PLC or
a microprocessor, adapted to command the advance-
ment of the spools along the rail and the advancement
of the empty 14 or dirty tubes 12 along the track 26'.
[0030] Furthermore, the spinning line 1 comprises an
integrated device 50 adapted to cooperate with the frame
side transport device 22 which serves the frame 6 and
with the spinning frame side transport device 26 which
serves the spinning frames 8, to locally carry out, i.e., in
apredetermined area of the transport system, the remov-
al of the dirty tubes 12 from the secondary device 26 and
of the bobbins 10 from the primary device 22, possibly
the cleaning of the dirty tubes 12 to obtain empty tubes
14, the exchange of the bobbins 10 with the empty tubes
14 and the release of the bobbins 10 to the secondary
device 26 and of the empty tubes 14 to the primary device
22.

[0031] In accordance with an embodiment, for exam-
ple shown in Figure 3, the integrated device 50 cooper-
ates with an end section 26” of the track 26’ of the sec-
ondary device 26 which serves the spinning frames 8
and with an end section 22” of the transport belt 22’ of
the primary device 22 which serves the frame 6.

[0032] Forexample, the end section 22” of the belt 22’
extends along a direction perpendicular to the end sec-
tion 26" of the track 26’.

[0033] The integrated device 50 comprises a first sup-
port plate 52a and a second support plate 52b, arranged
angularly out of phase by 180°, i.e., in diametrically op-
posed positions.
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[0034] Said plates 52a,52b are movable horizontally
according to opposing directions along a radial transla-
tion direction X, so as to carry the two plates below the
end section 22" of the belt 22’ and below the end section
26" of the track 26'.

[0035] In other words, said integrated device 50 com-
prises radial translation means adapted to force on com-
mand said radial translation to the plates 52a, 52b; pref-
erably, said radial translation means comprise a pair of
translation actuators 53, for example, with pneumatic ac-
tuation. Alternatively, the actuation is electric or oleody-
namic.

[0036] Each plate 52a, 52b is provided with a plurality
of tube supports, for example, a pair of tube supports
54a’,54a” and 54b’,54b”, each tube support being adapt-
ed to be inserted below the tube and to hold it at the
respective plate 52a, 52b.

[0037] Furthermore, the integrated device 50 provides
for a vertical rotation axis Z, arranged between the two
plates 52a, 52b; said plates 52a, 52b are adapted to per-
form a rotation around said rotation axis Z to exchange
position with one another.

[0038] In other words, said integrated device 50 com-
prises rotation means adapted to force on command said
rotation to the plates 52a, 52b.

[0039] Preferably, said rotation means comprise a ro-
tation actuator 55, for example with pneumatic actuation,
and arack, so as to confer a clockwise and counterclock-
wise rotation, alternatively.

[0040] Alternatively, the actuation is electric or oleody-
namic.
[0041] According to an embodiment, said rotation

means comprise a central body 56, which supports the
two plates 52a, 52b and the translation actuators 53, and
is arranged therebetween.

[0042] The central body 56 is rotatably constrained to
a pair of vertical stems 57a, 57b, fastened in turn to a
transmission element 59, engaged with the rack.
[0043] According to additional alternative embodi-
ments, the rotation may be only clockwise or only coun-
terclockwise.

[0044] Furthermore, the plates 52a, 52b are vertically
movable along a vertical translation axis Y, parallel to the
rotation axis Z, so as to move from a lowered position,
to a base height, to a raised position, to an engagement
height, in which the bobbin 10 or the dirty 12 or empty
tubes 14, supported by said plates, interact with the spin-
ning frame side transport device 26 and with the frame
side transport device 22.

[0045] In other words, said integrated device 50 com-
prises vertical translation means adapted to force on
command said vertical translation to the plates 52a, 52b.
[0046] For example, said vertical translation means
comprise a vertical translation actuator 60, engaged be-
tween the central body 56 and the transmission element
59 and adapted to raise/ lower said central body 56 by
virtue of the fact that the stems 57a, 57b are slidingly
engaged with the central body 56.
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[0047] According to an alternative embodiment, the in-
tegrated device 50 comprises cleaning means 70 adapt-
ed to operate simultaneously on a pair of dirty tubes 12
to suction from these the roving residues windings R.
[0048] According to a preferred embodiment, said
cleaning means 70 comprise suction means adapted to
create, on command, a forced suction current, for exam-
ple, comprising a fan, and a pair of cleaning tubes 72a,
72b, each provided with a straight functional section 72a’,
72b’, each having an extension along a respective verti-
cal suction axis Wa, Wb, parallel to the rotation axis Z.
[0049] The cleaning tubes 72a, 72b are operatively
connected to said suction means so that, once the latter
are activated, a suction current is generated inside the
tubes 72a, 72b and, in particular, inside the respective
functional section 72a’, 72b’.

[0050] Furthermore, said cleaning means 70 comprise
moving means adapted to move at least the functional
section 72a’, 72b’ of the cleaning tubes 72a, 72b between
a resting position and a working position, in which they
operatively engage, in suction, the respective dirty tubes
to suction the roving residues.

[0051] In other words, in the working position of the
functional section 72a’, 72b’ of the cleaning tube 72a,
72b, the roving residues windings R are subject to an
action carried out by the air suction current, such to tear
such windings and free the tube.

[0052] According to an embodiment, said moving
means comprise a cleaner actuator 87, for example, with
pneumatic actuation, operatively connected with the
functional sections 72a’, 72b’ of the tubes 72a, 72b. In
additional variants, the actuation is electric or oleody-
namic.

[0053] Furthermore, preferably, the cleaningmeans 70
comprise secondary cleaning means adapted to locally
direct a jet of compressed air towards the dirty tube 12
for removing additional roving residues present on an
adhesive strip, generally in Velcro, which the tube is pro-
vided with for the attachment of the head and of the first
windings of the roving.

[0054] The two suction axes Wa, Wb are contained in
an imaginary suction plane Pa.

[0055] Accordingto such embodiment of the invention,
said suction plane Pa is substantially perpendicular to
the advancementdirection of the bobbins 10 on the frame
side transport device 22, or substantially parallel to the
advancement direction of the dirty tubes 12 on the spin-
ning frame side transport device 26.

[0056] Again, in other words, said suction plane Pa is
substantially orthogonal to the radial translation direction
X of the support plate 52a, 52b.

[0057] Furthermore, said suction plane Pa is proximal
to the spinning frame side transport device 26, i.e., prox-
imal to the area for the collection of the dirty tubes 12 by
the tube supports 54a’, 54a”; 54b’ 54b".

[0058] In particular, the suction plane Pa is arranged
between the rotation axis Z and the advanced position
assumed by the tube supports 54a’, 54a”; 54b’ 54b" for

10

15

20

25

30

35

40

45

50

55

the collection of the dirty tubes 12. Preferably, the suction
plane Pa is arranged aligned to the retracted position
assumed by the tube supports 54a’, 54a"; 54b’, 54b".
[0059] In the normal operation of the spinning line,
comprising the aforesaid integrated device (Figures 4a
to 4e), the frame side transport device 22 carries two
bobbins 10, hanging by means of a respective engage-
ment/release device, generally called "pendulum”; the
two bobbins 10 stop in a bobbin collection position such
that the respective axes define an imaginary bobbin ex-
change plane Pb, substantially perpendicular to the ad-
vancement direction of the bobbins along the frame side
transport device 22.

[0060] Furthermore, the spinning frame side transport
device 26 carries two dirty tubes 12, provided with some
roving windings R, hanging by means of respective en-
gagement/release devices; the dirty tubes stop in a tube
collection position in which they are aligned on an imag-
inary tube transport plane Pt, on which the advancement
direction of the tubes along the spinning frame side trans-
port device 26 also lies.

[0061] Preferably, the plates 52a, 52b are already ini-
tially in an advanced position (Figure 4a).

[0062] In said advanced position, the supports 54a’,
543" carried by the first plate 52a are vertically aligned
to the bobbins 10 to be collected, i.e., aligned on the
bobbin exchange plane Pb, and the supports 54b’, 54b"
carried by the second plate 52b are vertically aligned to
the dirty tubes 12 to be collected, i.e., aligned on the tube
transport plane Pt.

[0063] Subsequently,the plates 52a,52b, starting from
the base height, translate vertically upwards, engage the
bobbins 10 to be collected and the dirty tubes 10 to be
removed at the engagement height, disengage said bob-
bins and said tubes at the respective engagement/re-
lease devices rising slightly beyond the engagement
height, and finally move downwards, back to the base
height.

[0064] Furthermore, subsequently, the plates 52a, 52b
translate radially towards the retracted position, so that
the dirty tubes 12 are aligned on the suction plane Pa
(Figure 4b).

[0065] In such configuration, if provided for by the em-
bodiment, the cleaning tubes 72a, 72b are lowered onto
the dirty tubes 12, which are thus inserted into said clean-
ing tubes, and the cleaning step is started by means of
the suction air current.

[0066] Once ended the cleaning of the dirty tubes, the
cleaning tubes 72a, 72b are removed from the tubes (now
clean).

[0067] The plates 52a, 52b, therefore, perform a 180°

rotation, so that the clean tubes 12’ move into the area
proximal to the frame side transport device 22, the bob-
bins 10 move into the area proximal to the spinning frame
side transport device 26 and the frame side transport
device 22 advances of a first stroke C1 (Figure 4c) .

[0068] Said first stroke C1 is such that two engage-
ment/release devices are positioned on the bobbin ex-
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change plane Pb.

[0069] Subsequently,the plates52a, 52b translate into
the advanced position, so that the bobbins 10 are aligned
with the tube transport plane Pt and the clean tubes 12’
are aligned with the bobbin exchange plane Pb (Figure
4d), positioned aligned below the engagement/release
devices positioned on said bobbin exchange plane Pb.

[0070] Subsequently,the plates 52a, 52b, starting from
the base height, translate vertically upwards up to an
engagement height, so that the bobbins 10 engage to
the spinning frame side transport device 26 and the clean
tubes 12’ engage to the frame side transport device 22,
and, in particular, to the engagement/release devices po-
sitioned on the bobbin exchange plane Pb.

[0071] Finally, the tube supports 54a’, 54a"; 54b’, 54b"
disengage the clean tubes and the bobbins, and the
plates 54a,54b translate downwards, back to the base
height (Figure 4d).

[0072] The frame side transport device 22 advances
the bobbins carried by the rail 22 of a second stroke C2,
so that two additional bobbins 10, between which, typi-
cally, an empty engagement/release device is arranged,
are located on the bobbin exchange plane Pb.

[0073] Typically, the second stroke C2 is greater than
the first stroke C1, since the first stroke C1 allows the
alignment of only one additional engagement/release de-
vice on the bobbin exchange plane Pb, while the second
stroke C2 allows the positioning of two subsequent bob-
bins on the bobbin exchange plane Pb.

[0074] Furthermore, the spinning frame side transport
device 26 advances of a third stroke C3, so that other
two dirty tubes 12 are ready for the spinning frame side
collection (Figure 4e).

[0075] In other words, said management means com-
prise rail moving means adapted to advance the rail of a
predetermined stroke, variable according to the operat-
ing step of the integrated device 50.

[0076] In particular, said rail moving means are adapt-
ed to make the rail 22 complete an advancement of a
first stroke C1 to align two engagement/release devices
on the bobbin exchange plane Pb and to make the rail
22 complete an advancement of a second stroke C2 to
align two bobbins 10 on the bobbin exchange plane Pb.
[0077] Innovatively, the integrated device described
above satisfies the requirements referred to with refer-
ence to the background art, as it allows to reduce the
overall times required to exchange the bobbins with the
tubes, and possibly to clean the dirty tubes.

[0078] It is clear that a skilled in the art, in order to
satisfy contingent requirements, may make changes to
the integrated device and to the working method de-
scribed above, all included within the scope of protection
as defined by the following claims.

Claims

1. Apparatus for a spinning line, comprising:
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- a primary transport device or rail (22) associ-
able to a roving frame (6);

- a secondary transport device (26) associable
to at least one spinning frame (8);

- anintegrated device (50) comprising exchange
means suitable to carry out locally the collection
of a plurality of tubes (12,14) from the secondary
device and a plurality of bobbins (10) from the
primary device (22), the exchange of the bob-
bins (10) with the tubes (12,14) and the release
of the bobbins (10) to the secondary transport
device (26) and the tubes (12,14) to the primary
transport device (22);

- rail moving means configured to advance the
rail (22) with a variable stroke (C1,C2) between
the step of collecting the bobbins (10) from the
rail and the step of releasing the tubes (12,14)
to the rail (22).

Apparatus according to claim 1, wherein the rail mov-
ing means are configured to make the rail (22) com-
plete an advancement of a first stroke (C1) to align
two engagement/release devices on a bobbin ex-
change plane (Pb) and to make the rail (22) complete
an advancement of a second stroke (C2) to align two
bobbins (10) on the bobbin exchange plane (Pb),
wherein the first stroke (C1) is less than the second
stroke (C2).

Apparatus according to claim 1 or 2, wherein the
integrated device (50) comprises a first support plate
(52a) and a second support plate (52b), arranged in
diametrically opposed positions, wherein each plate
(52a,52b) is provided with a pair of tube supports
(54a’, 54a"; 54b’,54b"), each tube support being
adapted to be inserted in the bottom of the tube and
to hold it on the respective plate (52a, 52b).

Apparatus according to claim 3, wherein said inte-
grated device (50) comprises radial translation
means adapted to force on command a radial trans-
lation to the plates (52a,52b) in opposing directions.

Apparatus according to claim 3 or 4, wherein the
integrated device (50) provides for a vertical rotation
axis (Z) and comprises rotation means suitable to
force on command a predetermined rotation of the
plates (52a,52b) around said rotation axis (Z), pref-
erably alternating.

Apparatus according to any one of the claims 3 to 5,
wherein said integrated device (50) comprises ver-
tical translation means suitable to force on command
a predefined vertical translation to the plates
(52a,52b).

Apparatus according to any one of the preceding
claims, wherein the integrated device (50) comprises
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cleaning means (70) suitable to operate simultane-
ously on said several tubes (12) to suction from these
roving residues windings (R).

Apparatus according to any one of the preceding
claims, comprising said roving frame (6), wherein
the rail (22) is vertically movable between a raised
position in which the advancement of the spools oc-
curs and a lowered position suitable for collecting
the spools from a carrier (20) in a doffing configura-
tion.

Apparatus according to claim 8, wherein the carrier
(20) is vertically movable from a raised working po-
sition to a lowered retracted position and in said low-
ered retracted position cooperates with carrier trans-
lation means for the horizontal translation towards
the advanced doffing position below the rail.

Working method of a spinning line, comprising the
steps of:

- arranging a plurality of tubes (12,14) on a tube
transport plane (Pt) of a secondary transport de-
vice (26) associated with a spinning frame (8)
and a plurality of bobbins (10) on a bobbin ex-
change plane (Pb) of a primary transport device
or rail (22) associated with a roving frame (6);
-taking said tubes (12,14) and said bobbins (10);
- commanding the advancement of the rail (22)
of a first stroke (C1) for arranging a plurality of
engagement/release devices on said bobbin ex-
change plane (Pb) ;

- exchanging the bobbins (10) with the tubes
(12,14);

- releasing the bobbins (10) to the secondary
transport device (26) and the tubes (12) to the
engagement/release devices supported by the
rail (22);

- commanding the advancement of the rail (22)
of a second stroke (C2), different from the first
stroke (C1), to carry additional bobbins onto said
bobbin exchange plane (Pb) .

Working method according to claim 10, comprising
the step of cleaning the dirty tubes (12) between the
step of taking said several tubes (12,14) and the step
of releasing the tubes (14) to the engagement/re-
lease devices.
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