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(54) SYSTEM AND METHOD FOR THE PRODUCTION OF A SHADED CARDED YARN

(57) A method for obtaining a shaded carded yarn
by means of a system (1) for obtaining a shaded carded
yarn, comprising the steps of producing a plurality of in-
timate fiber blends (2) of different type, for example a
plurality of intimate fiber blends (2) having different color-
ing or different fiber type, at least a first intimate fiber
blend (2’) and a second intimate fiber blend (2") of which
being different; loading the plurality of intimate fiber
blends (2) into respective containment bins (3) so that
each bin (3) contains a single intimate fiber blend (2);
unloading the first intimate fiber blend (2’) from the re-
spective bin (3) onto a belt (4); transferring the first inti-
mate fiber blend (2’) from the belt (4) to a carding station

(5); determining the complete transfer of the first intimate
fiber blend (2’) from the belt (4) to the carding station (5)
and the absence of substantial residuals of the first inti-
mate fiber blend (2’) on the belt (4); unloading the second
intimate fiber blend (2") from the respective bin (3) onto
the belt (4), the method further comprising a step of card-
ing the one or more intimate fiber blends (2) to obtain a
shaded carded web, a step of cutting the shaded carded
web to obtain a plurality of rovings (19), a step of spinning
the thread of the rovings (19) to obtain a shaded carded
yarn (20), wherein a possible breakage of the rovings
(19) or shaded carded yarns (20) is detectable by sen-
sors, preferably optical sensors.
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Description

Field of the invention

[0001] The present invention relates to a system for
obtaining a shaded carded yarn and a method for obtain-
ing a shaded carded yarn, in which the yarn consists of
natural, synthetic, artificial, aramid, fibers, etc., of differ-
ent types and coloring, the composition of which is con-
trolled and adjusted with high precision.

Background art

[0002] Using the carding process, it is possible to proc-
ess fibers of any nature and fineness, which are trans-
formed into a roving or sliver, as needed, containing fibers
directed in the winding direction of the roving itself only
for about 60% of the total fibrous mass, unlike the combed
spinning process where the fibers are instead directed
in the winding direction of the roving for the whole fibrous
mass.
[0003] It is known to perform the carding by including
an initial blending step aimed at mixing, partially paral-
lelizing and aggregating the input fibers, tending to make
the final product as uniform as possible, and thus elimi-
nating the intrinsic differences naturally present in the
fibers.
[0004] Such a blending step of the prior art provides
loading the mass fibers into a blending cell provided with
fans which generate vortexes that move, aggregate and
mix the different fibers.
[0005] Following such a known blending step, "blends"
are produced, i.e., aggregates of mixed fibers, which are
substantially uniform, which are later intended for the
carding, and therefore will feed a carding machine, or
"carder".
[0006] The known carding process, and the initial
blending step in particular, do not allow obtaining shaded
carded yarns, and in particular which shade is predeter-
mined, controlled and adjusted, because the blends ob-
tained from the prior art, which are further used to obtain
the yarn, are substantially the same.
[0007] The need is therefore felt to provide a system
for obtaining a shaded carded yarn and a method for
obtaining a shaded carded yarn which obviate the criti-
calities highlighted in the prior art.

Solution

[0008] It is the object of the present invention to provide
a system and a method for obtaining a shaded carded
yarn such as to overcome the problems highlighted in
the prior art.
[0009] It is a particular object of the present invention
to provide a system and a method for obtaining a shaded
carded yarn, which allow obtaining a shaded carded yarn,
the composition and shade of which are predetermined,
controlled, and adjusted with high precision.

[0010] These and other objects are achieved by a sys-
tem for obtaining a shaded carded yarn and a method
for obtaining a shaded carded yarn according to the in-
dependent claims.
[0011] The dependent claims relate to preferred and
advantageous embodiments of the present invention.

Drawings

[0012] In order to better understand the invention and
appreciate the advantages thereof, some non-limiting ex-
emplary embodiments thereof will be described below
with reference to the accompanying drawings, in which:

- Figure 1 is a side view, showing visible and non-
visible details, of a system for obtaining a shaded
carded yarn, according to an embodiment of the in-
vention;

- Figure 2 is a side view of a system for obtaining a
shaded carded yarn, according to an embodiment
of the invention;

- Figure 3 is a perspective view of a system for obtain-
ing a shaded carded yarn, according to an embodi-
ment of the invention;

- Figure 4 is a perspective view of a working station
of a system for obtaining a shaded carded yarn, ac-
cording to an embodiment of the invention;

- Figure 5 is a perspective view of a further working
station of a system for obtaining a shaded carded
yarn, according to an embodiment of the invention;

- Figure 6 is a perspective view of a further working
station of a system for obtaining a shaded carded
yarn, according to an embodiment of the invention.

Description of some preferred embodiments

[0013] With reference to the drawings, a system for
obtaining a shaded carded yarn is generally indicated by
reference numeral 1.
[0014] System 1 is usable to perform a method for ob-
taining a shaded carded yarn.

Method for obtaining a shaded carded yarn

[0015] The method for obtaining a shaded carded yarn
comprises the following steps:

- producing, or disposing, a plurality of intimate fiber
blends 2 of different type, for example, a plurality of
intimate fiber blends 2 having different coloring or
different fiber type, at least a first intimate fiber blend
2’ and a second intimate fiber blend 2" of which being
different;

- loading the plurality of intimate fiber blends 2 into
respective containment bins 3 so that each bin 3 con-
tains a single intimate fiber blend 2;

- unloading the first intimate fiber blend 2’ from the
respective bin 3 onto a belt 4. If several bins 3 simul-
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taneously contain respective intimate fiber blends 2,
keeping the remaining intimate fiber blends 2 in the
respective bins 3 when unloading the first intimate
fiber blend 2’ onto belt 4.

- transferring the first intimate fiber blend 2’ from belt
4 to a carding station 5;

- determining the complete transfer of the first intimate
fiber blend 2’ from belt 4 to the carding station 5 and
the absence of substantial residuals of the first inti-
mate fiber blend 2’ on belt 4;

- unloading the second intimate fiber blend 2" from the
respective bin 3 onto belt 4.

[0016] Advantageously, a method thus configured al-
lows conveying the different types of intimate fiber blends
2 to a carding station 5 in a selective and controlled man-
ner in order to then obtain a shaded carded yarn with
predetermined composition and shade, controlled and
adjusted with high precision.
[0017] Specifically, such a method prevents an unde-
sired mixing between intimate fiber blends 2 having dif-
ferent coloring or type before they are transferred to the
carding station 5. Indeed, such an undesired mixing
would affect the resulting yarn and not allow controlling
or determining the shade of the final carded yarn in ad-
vance.
[0018] Therefore, a method thus configured ensures
control over the end results, allowing a carded yarn with
the desired shade to be obtained with high precision.
[0019] "Intimate fiber blend" means a set of mixed
and/or tangled fibers. Specifically, the intimate fiber
blends of the present invention are obtained by means
of composition with very precise and well-defined per-
centages of fibers so as to obtain the desired intimate
fiber blends having an intimate mixture of different fibers
and/or colors.
[0020] According to an embodiment, belt 4 comprises,
in sequence, a conveyor belt 21, an extractor belt 22, a
hooked loading belt 23, and a hooked unloading belt 25.
[0021] The step of unloading the first intimate fiber
blend 2’ from the respective bin 3 onto a belt 4 comprises
the step of unloading the first intimate fiber blend 2’ from
the respective bin 3 onto the conveyor belt 21.
[0022] Further, the step of transferring the first intimate
fiber blend 2’ from belt 4 to a carding station 5 comprises
the steps of:

- transporting, by the conveyor belt 21, the first inti-
mate fiber blend 2’ to the extractor belt 22,

- extracting, by the extractor belt 22, the first intimate
fiber blend 2’ from the conveyor belt 21 and trans-
ferring the first intimate fiber blend 2’ onto the hooked
loading belt 23,

- transporting, by the hooked loading belt 23, the first
intimate fiber blend 2’ to the hooked unloading belt
25,

- extracting, by the hooked unloading belt 25, the first
intimate fiber blend 2’ from the hooked loading belt

23 and unloading the first intimate fiber blend 2’ to
the carding station 5.

[0023] According to an embodiment, belt 4 further com-
prises a hooked meter belt 24.
[0024] The hooked meter belt 24 is positioned at the
hooked loading belt 23, at an end of the hooked loading
belt 23 opposite to the extractor belt 22.
[0025] Further, the step of transferring the first intimate
fiber blend 2’ from belt 4 to a carding station 5 comprises
the step of leveling, by the hooked meter belt 24, the
thickness of the first intimate fiber blend 2’ transported
by the hooked loading belt 23 to the hooked unloading
belt 25.
[0026] The leveling of the thickness of the first intimate
fiber blend 2’ is performed by rotating the hooked meter
belt 24 in the same direction as the rotation direction of
the hooked loading belt 23.
[0027] Thickness means the thickness of the intimate
fiber blend 2 measured in direction transverse to the
hooked loading belt 23 along which the intimate fiber
blend 2 is transported.
[0028] Advantageously, such a configuration avoids
transferring, to the carding station 5, "blocks" of intimate
fiber blend 2 which are too thick and would affect the end
result.
[0029] According to an embodiment, the step of ex-
tracting the first intimate fiber blend 2’ from the hooked
loading belt 23 and unloading the first intimate fiber blend
2’ to the carding station 5 is performed by a rotation of
the hooked unloading belt 25 in the direction opposite to
the rotation direction of the hooked loading belt 23.
[0030] Thereby, the hooks of the hooked unloading belt
25 intersect with the hooks of the hooked loading belt 23
to hook the first intimate fiber blend 2’ from the hooked
loading belt 23 and unload the first intimate fiber blend
2’ to the carding station 5.
[0031] Preferably, the first intimate fiber blend 2’ is un-
loaded to a metering device 6.
[0032] According to an embodiment, the extractor belt
22 rotates in the same direction as the conveyor belt 21.
[0033] Further, the rotation speed of the extractor belt
22 is from two to ten times greater than the rotation speed
of the conveyor belt 21.
[0034] Preferably, the rotation speed of the extractor
belt 22 is from two to ten times greater than the rotation
speed of the conveyor belt 21.
[0035] Advantageously, such a configuration ensures
a controllable and monitorable transfer of the intimate
fiber blend 2 to the carding station 5.
[0036] According to an embodiment, system 1 com-
prises, in sequence, a first photocell 26, a second pho-
tocell 27, a third photocell 28, and a fourth photocell 29.
[0037] The first photocell 26 is positioned at an end of
the conveyor belt 21 facing the extractor belt 22.
[0038] The second photocell 27 is positioned at the
extractor belt 22.
[0039] The third photocell 28 is positioned at an end
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of the hooked loading belt 23 facing the extractor belt 22.
[0040] The fourth photocell 29 is positioned at the
hooked loading belt 23, above the third photocell 28.
[0041] Further, the first, second, third and fourth pho-
tocells 26, 27, 28, 29 are configured to detect the pres-
ence or absence of an intimate fiber blend 2 or residuals
of intimate fiber blend 2 on the respective belt 21, 22, 23,
24, 25 at which they are positioned.
[0042] The step of transferring the first intimate fiber
blend 2’ from belt 4 to a carding station 5 comprises the
following steps:

- when the fourth photocell 29 detects the presence
of an intimate fiber blend 2 or residuals of intimate
fiber blend 2 on the hooked loading belt 23, the
hooked loading belt 23 continues rotating and trans-
ferring the intimate fiber blend 2 to the carding station
5, while the conveyor belt 21 is stopped;

- when the fourth photocell 29 does not detect the
presence of an intimate fiber blend 2 or residuals of
intimate fiber blend 2 on the hooked loading belt 23,
the conveyor belt 21 and the extractor belt 22 are
actuated so as to load a further intimate fiber blend
2 or further residuals of intimate fiber blend 2 onto
the hooked loading belt 23 until the fourth photocell
29 again detects the presence of an intimate fiber
blend 2 or residuals of intimate fiber blend 2 on the
hooked loading belt 23;

- when the first photocell 26 no longer detects the pres-
ence of an intimate fiber blend 2 or residuals of inti-
mate fiber blend 2 on the conveyor belt 21, the ex-
tractor belt 22 and the hooked loading belt 23 con-
tinue rotating, and optionally the conveyor belt 21 is
stopped;

- when the second photocell 27 no longer detects the
presence of an intimate fiber blend 2 or residuals of
intimate fiber blend 2 on the extractor belt 22, the
hooked loading belt 23 continues rotating so as to
complete the transfer of the intimate fiber blend 2 to
the carding station 5;

- when also the third photocell 28 no longer detects
the presence of an intimate fiber blend 2 or residuals
of intimate fiber blend 2 on the hooked loading belt
23, the substantial complete transfer of the intimate
fiber blend 2 to the carding station 5 is determined.

[0043] Advantageously, such a configuration ensures
the complete and controlled transfer of the intimate fiber
blend 2 to the carding station 5, thus avoiding undesired
mixing with different intimate fiber blends 2.
[0044] According to an embodiment, system 1 com-
prises a movable thrust wall 15.
[0045] The movable thrust wall 15 is positioned at the
conveyor belt 21 and is configured to translate in a direc-
tion parallel to the conveyor belt 21 towards the extractor
belt 22, from a stroke start position to a stroke end posi-
tion, and vice versa.
[0046] The stroke end position is positioned substan-

tially at the first photocell 26.
[0047] The step of transferring the first intimate fiber
blend 2’ from belt 4 to a carding station 5 comprises the
following steps:

- when the fourth photocell 29 detects the presence
of an intimate fiber blend 2 or residuals of intimate
fiber blend 2 on the hooked loading belt 23, the
hooked loading belt 23 continues rotating while the
conveyor belt 21 and the movable thrust wall 15 are
stopped;

- when the fourth photocell 29 does not detect the
presence of an intimate fiber blend 2 or residuals of
intimate fiber blend 2 on the hooked loading belt 23,
the thrust wall 15 is translated in the direction of the
stroke end position and the conveyor belt 21 and the
extractor belt 22 are actuated so as to load a further
intimate fiber blend 2 or further residuals of intimate
fiber blend 2 onto the hooked loading belt 23 until
the fourth photocell 29 again detects the presence
of an intimate fiber blend 2 or residuals of intimate
fiber blend 2 on the hooked loading belt 23;

- when the first photocell 26 no longer detects the pres-
ence of an intimate fiber blend 2 or residuals of inti-
mate fiber blend 2 on the conveyor belt 21, the mov-
able thrust wall 15 has reached the stroke end posi-
tion, and the extractor belt 22 and the hooked loading
belt 23 continue rotating;

- when the second photocell 27 no longer detects the
presence of an intimate fiber blend 2 or residuals of
intimate fiber blend 2 on the extractor belt 22, the
hooked loading belt 23 continues rotating so as to
complete the transfer of the intimate fiber blend 2 to
the carding station 5;

- when also the third photocell 28 no longer detects
the presence of an intimate fiber blend 2 or residuals
of intimate fiber blend 2 on the hooked loading belt
23, the substantial complete transfer of the intimate
fiber blend 2 to the carding station 5 is determined
and the movable thrust wall 15 returns to the stroke
start position, and the second intimate fiber blend
2" is unloaded from the respective bin 3 onto the con-
veyor belt 21.

[0048] Advantageously, such a configuration ensures
the complete and controlled transfer of the intimate fiber
blend 2 to the carding station 5, thus avoiding undesired
mixing with different intimate fiber blends 2.
[0049] According to an embodiment, the rotation
speed of the hooked loading belt 23 is adjusted as a
function of the amount of intimate fiber blend 2 on belt 4.
[0050] A decrease in the amount of intimate fiber blend
2 on belt 4 corresponds to an increase in the rotation
speed of the hooked loading belt 23.
[0051] Vice versa, an increase in the amount of inti-
mate fiber blend 2 on belt 4 corresponds to a decrease
in the rotation speed of the hooked loading belt 23.
[0052] According to an embodiment, the rotation
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speed of the hooked loading belt 23 is inversely propor-
tional to the rotation speed of the hooked meter belt 24.
[0053] A decrease in the amount of intimate fiber blend
2 on belt 4 corresponds to an increase in the rotation
speed of the hooked loading belt 23 and a related de-
crease in the rotation speed of the hooked meter belt 24.
[0054] Vice versa, an increase in the amount of inti-
mate fiber blend 2 on belt 4 corresponds to a decrease
in the rotation speed of the hooked loading belt 23 and
a related increase in the rotation speed of the hooked
meter belt 24.
[0055] Advantageously, such a configuration ensures
transferring the intimate fiber blend 2 to the carding sta-
tion 5 within the times established by the carding station
5 for receiving the intimate fiber blend 2, and simultane-
ously avoids transferring too thick an intimate fiber blend
2 to the carding station 5, thus avoiding the end result
from being affected.
[0056] According to an embodiment, system 1 com-
prises a metering device 6.
[0057] Preferably, the metering device 6 is an electron-
ic scale.
[0058] The metering device 6 is configured to receive
portions of intimate fiber blend 2 from the hooked unload-
ing belt 25, dose and transfer the portions of intimate
fiber blend 2 to the carding station 5.
[0059] The step of transferring the first intimate fiber
blend 2’ from belt 4 to a carding station 5 comprises the
steps of:

- gradually depositing a plurality of portions of the first
intimate fiber blend 2’ on the metering device 6 over
an actual time interval so as to obtain a predefined
intimate fiber blend dose 7 having a predefined
weight;

- transferring the predefined intimate fiber blend dose
7 from the metering device 6 to the carding station
5 at the end of a cycle time interval;

where the actual time interval is less than the
cycle time interval,
and optionally:

- determining a threshold time interval, where
the threshold time interval is less than the
cycle time interval and greater than the ac-
tual time interval, and preferably the thresh-
old time interval is between 50% and 99%
of the cycle time,

- determining a minimum threshold time in-
terval and a maximum threshold time inter-
val, both less than the threshold time inter-
val, and where the minimum threshold time
interval is less than the maximum threshold
time interval,

- monitoring that the actual time interval is
less than the threshold time interval,

- when the actual time interval is equal to or

greater than the maximum threshold time
interval, the rotation speed of the hooked
loading belt 23 is increased;

- vice versa, when the actual time interval is
equal to or less than the minimum threshold
time interval, the rotation speed of the
hooked loading belt 23 is decreased.

[0060] Advantageously, such a configuration allows
synchronizing the controlled transfer of intimate fiber
blend 2 with the cycle time determinable by the carding
station 5, thus avoiding undesired mixing of the intimate
fiber blends 2 and avoiding too much material or too thick
an intimate fiber blend 2 to be transferred to the carding
station 5, which would affect the end result. Too thick an
intimate fiber blend 2 could be generated if the intimate
fiber blend 2 were transferred too quickly to the carding
station 5, i.e., with a shorter actual time than the cycle
time.
[0061] According to an embodiment, system 1 com-
prises at least one barrier gate 30 interposed between
the hooked unloading belt 25 and the metering device 6.
[0062] The step of transferring the first intimate fiber
blend 2’ from belt 4 to a carding station 5 comprises the
steps of:

- keeping the barrier gate 30 open during the actual
time interval so as to allow the formation of the pre-
defined intimate fiber blend dose 7 on the metering
device 6;

- closing the barrier gate 30 upon the completion of
the formation of the predefined intimate fiber blend
dose 7, at the end of the actual time interval, so as
to prevent further residuals of intimate fiber blend 2
from depositing on the metering device 6,

- preferably transferring the predefined intimate fiber
blend dose 7 contained in the metering device 6 to
the carding station 5 by opening an openable bottom
14 of the metering device 6.

[0063] According to an embodiment, the step of load-
ing the plurality of intimate fiber blends 2 into respective
containment bins 3 so that each bin 3 contains a single
intimate fiber blend 2 comprises providing a pneumatic
supply system 8, comprising a supply duct 9 connected
to a carriage 10 and a pneumatic pumping system com-
prising a fan 13 and a cyclone 16.
[0064] Cyclone 16 is interposed between bin 3 and fan
13 and is configured to slow down the intimate fiber blend
2 conveyed by fan 13 and expel excess air conveyed by
fan 13.
[0065] Further, the pneumatic pumping system is con-
figured to convey a pneumatic flow into the supply duct 9.
[0066] The method further comprises:

- translating the supply duct 9, by carriage 10, to a
given bin 3 intended to receive the related intimate
fiber blend 2;
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- inserting the related intimate fiber blend 2 into the
supply duct 9 so as to convey the intimate fiber blend
2 into cyclone 16 and then loading the related inti-
mate fiber blend 2 into the respective bin 3 by means
of a pneumatic flow conveyed by fan 13 of the pneu-
matic pumping system.

[0067] According to an embodiment, the method com-
prises:

- determining, by a sensor system, preferably optical
sensors, the complete emptying of a given bin 3 to
be loaded with a new intimate fiber blend 2;

- loading the new intimate fiber blend 2 into the empty
bin 3.

[0068] According to an embodiment, the method com-
prises determining, by the electronic processing unit 11,
the given intimate fiber blend 2 to be loaded into the re-
spective bin 3 based on a programmable loading se-
quence determined by the electronic processing unit 11.
[0069] According to an embodiment, the step of un-
loading the intimate fiber blend 2 from the respective bin
3 onto belt 4 comprises determining, by an electronic
processing unit 11 of system 1, the given intimate fiber
blend 2 to be unloaded based on a programmable un-
loading sequence determined by the electronic process-
ing unit 11.
[0070] According to an embodiment, the step of un-
loading the intimate fiber blend 2 from the respective bin
3 onto belt 4 comprises:

- providing bins 3 comprising an openable bottom gate
12 and a pneumatic pumping system, respectively;

- opening the bottom gate 12 of the respective bin 3
containing the respective intimate fiber blend 2 to be
unloaded and pumping a pressurized air flow into
the given bin 3, in a direction exiting the bottom gate
12 so as to unload the intimate fiber blend 2 exiting
from bin 3;
and optionally,

- detecting the complete emptying of bin 3 by means
of a sensor system, preferably optical sensors,
and optionally,

- providing a suction hopper 31 and sucking air from
system 1 so as to decrease the turbulence generated
by the unloading of the intimate fiber blend 2 from
bin 3 to belt 4.

[0071] According to an embodiment, following the step
of transferring the first intimate fiber blend 2’ from belt 4
to a carding station 5, the method comprises the step of:

- carding, in a carding station 5, the one or more inti-
mate fiber blends 2 transferred to the carding station
5 so as to obtain a shaded carded web;

- in a cutting station 17, cutting the shaded carded
web so as to obtain a plurality of rovings 19 of shaded

carded thread;
- in a spinning frame 18, spinning the thread of the

shaded carded rovings 19, preferably by drawing or
twisting the thread, so as to obtain a shaded carded
yarn 20; detecting, preferably by vibration sensors,
the possible breakage of yarn 20 and temporarily
stopping the spinning upon the possible breakage
of the shaded yarn 20;

- optionally, in a winding station, winding the shaded
carded yarn 20 so as to obtain a plurality of perfectly
identical spools of shaded carded yarn.

[0072] According to an embodiment, the step of spin-
ning the thread of the shaded carded rovings 19 com-
prises the step of:

- detecting, by preferably optical sensors, the possible
breakage of roving 19 or shaded carded yarn 20 and
stopping the spinning of roving 19 at the possible
breakage of the roving or shaded carded yarn 20;
and/or

- monitoring and adjusting, by the electronic process-
ing unit 11, the carding of the one or more different
intimate fiber blends 2 so as to even the thickness
of the shaded carded web produced by the carding
station 5;
and/or

- after the carding, cleaning the carding station 5 of
any residuals of intimate fiber blends 2, preferably
by means of compressed air cleaners or blowers.

[0073] Naturally, the preceding production steps de-
scribed with reference to the first intimate fiber blend 2’
are also applicable to the second intimate fiber blend
2" processed after the first intimate fiber blend 2’, and to
possible further intimate fiber blends 2 processed after
the first and second intimate fiber blends 2’, 2".

System 1

[0074] According to a further aspect of the invention,
a system 1 for obtaining a shaded carded yarn comprises
a plurality of containment bins 3 configured to contain a
respective intimate fiber blend 2.
[0075] System 1 comprises a belt 4 configured to re-
ceive the intimate fiber blends 2 unloaded from the re-
spective bins 3.
[0076] System 1 comprises a carding station 5 posi-
tioned downstream of belt 4 and configured to receive
the intimate fiber blends 2 from belt 4.
[0077] System 1 comprises means for determining the
complete transfer of the first intimate fiber blend 2’ from
belt 4 to the carding station 5 and the absence of sub-
stantial residuals of the first intimate fiber blend 2’ on belt
4.
[0078] Advantageously, a system 1 thus configured al-
lows sending the different types of intimate fiber blends
2 to a carding station 5 in a selective and controlled man-
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ner in order to then obtain a shaded carded yarn with
predetermined composition and shade, controlled and
adjusted with high precision.
[0079] Specifically, such a system 1 is configured to
prevent an undesired mixing between intimate fiber
blends 2 having different coloring or type before they are
transferred to the carding station 5. Indeed, such an un-
desired mixing would affect the resulting yarn and not
allow controlling or determining the shade of the final
carded yarn in advance.
[0080] Therefore, a system 1 thus configured ensures
the control over the end result, allowing a carded yarn
with the desired shade to be obtained with high precision.
[0081] According to an embodiment, belt 4 comprises,
in sequence, a conveyor belt 21, an extractor belt 22, a
hooked loading belt 23, and a hooked unloading belt 25.
[0082] Further, system 1 is configured to unload the
first intimate fiber blend 2’ from the respective bin 3 onto
the conveyor belt 21.
[0083] The extractor belt 21 is configured to transport
the first intimate fiber blend 2’ to the extractor belt 22.
[0084] The extractor belt 22 is configured to extract the
first intimate fiber blend 2’ from the conveyor belt 21 and
transfer the first intimate fiber blend 2’ onto the hooked
loading belt 23.
[0085] The hooked loading belt 23 is configured to the
first intimate fiber blend 2’ to the hooked unloading belt
25.
[0086] The hooked unloading belt 25 is configured to
extract the first intimate fiber blend 2’ from the hooked
loading belt 23 and unload the first intimate fiber blend
2’ to the carding station 5.
[0087] According to an embodiment, belt 4 further com-
prises a hooked meter belt 24 positioned at the hooked
loading belt 23, at an end of the hooked loading belt 23
opposite to the extractor belt 22.
[0088] The hooked meter belt 24 is configured to level
the thickness of the first intimate fiber blend 2’ transported
by the hooked loading belt 23 to the hooked unloading
belt 25.
[0089] According to an embodiment, the hooked un-
loading belt 25 is configured to rotate in a direction op-
posite to the rotation direction of the hooked loading belt
23. Therefore, if the hooked unloading belt 25 rotates in
a counter-clockwise direction, the hooked loading belt 23
rotates in a clockwise direction, and vice versa. There-
fore, according to such a configuration, the hooks of the
mutually facing hooked loading 23 and unloading 25 belt
are directed in a same tangential direction.
[0090] Preferably, the hooked unloading belt 25 is con-
figured to rotate at a greater speed than the hooked load-
ing belt 23. Advantageously, this facilitates the extraction
of intimate fiber blend 2 from the hooked loading belt 23
and the unloading to the carding station 5.
[0091] According to an embodiment, the hooked load-
ing belt 23 and the hooked unloading belt 25 are posi-
tioned with respect to each other and configured so that
the hooks of the hooked unloading belt 25 intersect with

the hooks of the hooked loading belt 23. Advantageously,
this facilitates the action of hooking the first intimate fiber
blend 2’ by the hooked loading belt 23 and unloading the
first intimate fiber blend 2’ to the carding station 5, pref-
erably to a metering device 6.
[0092] According to an embodiment, the extractor belt
22 is configured to rotate in the same direction as the
conveyor belt 21. Therefore, if the conveyor belt 21 ro-
tates in counter-clockwise direction, also the extractor
belt 22 rotates in counter-clockwise direction, and vice
versa. Therefore, according to such a configuration, the
surfaces of the mutually facing conveyor belt 21 and the
extractor belt 22 are directed in two opposite tangential
directions.
[0093] According to an embodiment, the extractor belt
22 is configured to rotate at a speed from two to five times
greater than the rotation speed of the conveyor belt 21.
Preferably, the extractor belt 22 is configured to rotate at
a speed from two to three times greater than the rotation
speed of the conveyor belt 21.
[0094] According to an embodiment, system 1 com-
prises, in sequence, a first photocell 26, a second pho-
tocell 27, a third photocell 28, and a fourth photocell 29,
where:

- the first photocell 26 is positioned at an end of the
conveyor belt 21 facing the extractor belt 22,

- the second photocell 27 is positioned at the extractor
belt 22,

- the third photocell 28 is positioned at an end of the
hooked loading belt 23 facing the extractor belt 22,

- the fourth photocell 29 is positioned at the hooked
loading belt 23, above the third photocell 28, and
optionally the fourth photocell 29 is movable in height
with respect to the third photocell 28.

[0095] The first, second, third and fourth photocells 26,
27, 28, 29 are configured to detect the presence or ab-
sence of an intimate fiber blend 2 or residuals of intimate
fiber blend 2 on the respective belt 21, 22, 23, 25 at which
they are positioned.
[0096] The conveyor belt 21, the extractor belt 22, the
hooked loading belt 23, and the hooked unloading belt
25 are configured to be selectively movable depending
on the detection of the presence or absence of an intimate
fiber blend 2 or residuals of intimate fiber blend 2 by the
first and/or second and/or third and/or fourth photocells
26, 27, 28, 29.
[0097] According to an embodiment, system 1 com-
prises a movable thrust wall 15 positioned at the conveyor
belt 21 and configured to translate in a direction parallel
to the conveyor belt 21 towards the extractor belt 22, from
a stroke start position to a stroke end position, and vice
versa.
[0098] The stroke end position is positioned substan-
tially at the first photocell 26.
[0099] The movable thrust wall 15 is configured to be
selectively movable depending on the detection of the
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presence or absence of an intimate fiber blend 2 or re-
siduals of intimate fiber blend 2 by the first and/or second
and/or third and/or fourth photocells 26, 27, 28, 29.
[0100] According to an embodiment, system 1 com-
prises a carding station 5, positioned downstream of belt
4 with reference to the forward direction of belt 4, config-
ured to card the one or more intimate fiber blends 2 trans-
ferred to the carding station 5 so as to obtain a shaded
carded web.
[0101] Further, system 1 comprises a cutting station
17 configured to cut the shaded carded web so as to
obtain a plurality of rovings 19 of shaded carded thread.
[0102] Further, system 1 comprises a spinning frame
18 configured to spin the thread of the shaded carded
rovings 19, preferably by drawing or twisting the thread,
so as to obtain a shaded carded yarn 20.
[0103] According to an embodiment, system 1 com-
prises a winding station configured to wind the shaded
carded yarn 20 so as to obtain a plurality of spools of
shaded carded yarn.
[0104] According to an embodiment, system 1 com-
prises sensors, preferably optical sensors, configured to
detect the possible breakage of the roving or shaded
carded yarn 20, and locking means configured to stop
the spinning of the rovings 19 at the possible breakage
of the roving or shaded carded yarn 20 detected by the
sensors.
[0105] According to an embodiment, system 1 com-
prises compressed air cleaners or blowers configured to
clean the carding station 5 of any residuals of intimate
fiber blends 2 after carding.
[0106] Advantageously, this avoids a possible and un-
desired mixing of residuals of intimate fiber blend 2 with
different intimate fiber blends 2 then processed by the
carding station 5, which would negatively affect the end
result.
[0107] According to an embodiment, system 1 com-
prises an electronic processing unit 11.
[0108] The electronic processing unit 11 is configured
to control system 1.
[0109] According to an embodiment, the electronic
processing unit 11 is configured to monitor and adjust
the carding of the one or more different intimate fiber
blends 2 so as to even the thickness of the shaded carded
web produced by the carding station 5.
[0110] According to an embodiment, the electronic
processing unit 11 is configured to determine the given
intimate fiber blend 2 to be unloaded based on an un-
loading sequence.
[0111] According to an embodiment, the electronic
processing unit 11 is configured to load the given intimate
fiber blends into the respective bins 3 based on a pro-
grammable loading sequence.
[0112] According to an embodiment, the method com-
prises monitoring and adjusting, by means of the elec-
tronic processing unit 11, the carding of the one or more
different intimate fiber blends 2 so as to even the thick-
ness of the shaded carded web produced by the carding

station 5.
[0113] Advantageously, the method and the system 1
thus configured allow obtaining a shaded carded yarn,
the composition and shade of which are predetermined,
controlled, and adjusted with high precision.
[0114] Further advantageously, the method and the
system 1 thus configured allow precisely adjusting and
automating the production process of a shaded carded
yarn.
[0115] Further advantageously, the method and the
system 1 thus configured allow avoiding mixing types of
intimate fiber blends 2, thus ensuring the precision of the
end result.
[0116] In particular, the method and the system 1 thus
configured allow effectively avoiding the presence of re-
siduals of intimate fiber blend 2 which would otherwise
get mixed with a subsequent intimate fiber blend 2 un-
loaded onto belt 4, which would affect the end result.
[0117] Further advantageously, the method and the
system 1 thus configured allow supplying the carding sta-
tion 5 with uniform intimate fiber blend doses, thus en-
suring the production, by the carding station 5, of a uni-
form shaded carded web having a predetermined thick-
ness, thus avoiding deformities in the creation of the
shaded carded web.
[0118] Further advantageously, the method and the
system 1 thus configured allow automating the in-line
adjustment of the thickness of the shaded carded web
produced by the carding station 5.
[0119] Further advantageously, the method and the
system 1 thus configured allow ensuring the complete
emptying of bin 3, avoiding possible undesired blending
of residuals of the intimate fiber blend 2 with different
intimate fiber blends 2 then loaded into bin 3, which would
negatively affect the end result.
[0120] Further advantageously, the method and the
system 1 thus configured allow loading the plurality of
intimate fiber blends 2 into the respective bins 3 in an
easy, quick manner and without damage.
[0121] Obviously, those skilled in the art will be able to
make changes or adaptations to the present invention,
without however departing from the scope of the following
claims.

REFERENCE NUMERALS

[0122]

1. System
2. Intimate fiber blends
2’. First intimate fiber blend
2". Second intimate fiber blend
3. Containment bin
4. Belt
5. Carding station
6. Metering device
7. Predefined intimate fiber blend dose
8. Pneumatic supply system
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9. Supply duct
10. Carriage
11. Electronic processing unit
12. Bottom gate
13. Fan
14. Openable bottom
15. Movable thrust wall
16. Cyclone
17. Cutting station
18. Spinning frame
19. Rovings
20. Shaded carded yarn
21. Conveyor belt
22. Extractor belt
23. Hooked loading belt
24. Hooked meter belt
25. Hooked unloading belt
26. First photocell
27. Second photocell
28. Third photocell
29. Fourth photocell
30. Barrier gate
31. Suction hopper

Claims

1. A method for obtaining a shaded carded yarn by
means of a system (1) for obtaining a shaded carded
yarn, comprising the following steps:

- producing, or disposing, a plurality of intimate
fiber blends (2) of different type, for example a
plurality of intimate fiber blends (2) having dif-
ferent coloring or different fiber type, at least a
first intimate fiber blend (2’) and a second inti-
mate fiber blend (2") of which being different;
- loading the plurality of intimate fiber blends (2)
into respective containment bins (3) so that each
bin (3) contains a single intimate fiber blend (2);
- unloading the first intimate fiber blend (2’) from
the respective bin (3) onto a belt (4);
- transferring the first intimate fiber blend (2’)
from the belt (4) to a carding station (5);
- determining the complete transfer of the first
intimate fiber blend (2’) from the belt (4) to the
carding station (5) and the absence of residuals
of the first intimate fiber blend (2’) on the belt (4);
- unloading the second intimate fiber blend (2")
from the respective bin (3) onto the belt (4),

wherein following the step of transferring the first in-
timate fiber blend (2’) from the belt (4) to a carding
station (5), the method comprises the step of:

- carding, in a carding station (5), the one or more
intimate fiber blends (2) transferred to the card-
ing station (5) so as to obtain a shaded carded

web;
- in a cutting station (17), cutting the shaded
carded web so as to obtain a plurality of rovings
(19) of shaded carded thread;
- in a spinning frame (18), spinning the thread
of the shaded carded rovings (19), preferably by
drawing or twisting the thread, so as to obtain a
shaded carded yarn (20);
- optionally, in a winding station, winding the
shaded carded yarn (20) so as to obtain a plu-
rality of spools of shaded carded yarn.

2. A method according to claim 1, wherein the belt (4)
comprises, in sequence, a conveyor belt (21), an ex-
tractor belt (22), a hooked loading belt (23), and a
hooked unloading belt (25),

wherein the step of unloading the first intimate
fiber blend (2’) from the respective bin (3) onto
the belt (4) comprises the step of:

- unloading the first intimate fiber blend (2’)
from the respective bin (3) onto the convey-
or belt (21),

and wherein the step of transferring the first in-
timate fiber blend (2’) from the belt (4) to the
carding station (5) comprises the steps of:

- transporting, by the conveyor belt (21), the
first intimate fiber blend (2’) to the extractor
belt (22),
- extracting, by the extractor belt (22), the
first intimate fiber blend (2’) from the con-
veyor belt (21) and transferring the first in-
timate fiber blend (2’) onto the hooked load-
ing belt (23),
- transporting, by the hooked loading belt
(23), the first intimate fiber blend (2’) to the
hooked unloading belt (25),
- extracting, by the hooked unloading belt
(25), the first intimate fiber blend (2’) from
the hooked loading belt (23) and unloading
the first intimate fiber blend (2’) to the card-
ing station (5).

3. A method according to claim 2, wherein the belt (4)
further comprises a hooked meter belt (24) posi-
tioned at the hooked loading belt (23), at an end of
the hooked loading belt (23) opposite to the extractor
belt (22),
wherein the step of transferring the first intimate fiber
blend (2’) from the belt (4) to the carding station (5)
comprises the step of:

- leveling, by the hooked meter belt (24), the
thickness of the first intimate fiber blend (2’)
transported by the hooked loading belt (23) to
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the hooked unloading belt (25).

4. A method according to claim 2, wherein the system
(1) comprises, in sequence, a first photocell (26), a
second photocell (27), a third photocell (28), and a
fourth photocell (29), wherein:

- the first photocell (26) is positioned at an end
of the conveyor belt (21) facing the extractor belt
(22),
- the second photocell (27) is positioned at the
extractor belt (22),
- the third photocell (28) is positioned at an end
of the hooked loading belt (23) facing the extrac-
tor belt (22),
- the fourth photocell (29) is positioned at the
hooked loading belt (23), above the third photo-
cell (28),

wherein the first, second, third and fourth
photocells (26, 27, 28, 29) are configured
to detect the presence or absence of an in-
timate fiber blend (2) or residuals of intimate
fiber blend (2) on the respective belt (21,
22, 23, 25) at which they are positioned,
and wherein the step of transferring the first
intimate fiber blend (2’) from the belt (4) to
the carding station (5) comprises the follow-
ing steps:

- when the fourth photocell (29) detects
the presence of an intimate fiber blend
(2) or residuals of intimate fiber blend
(2) on the hooked loading belt (23), the
hooked loading belt (23) continues ro-
tating and transferring the intimate fiber
blend (2) to the carding station (5), while
the conveyor belt (21) is stopped;
- when the fourth photocell (29) does
not detect the presence of an intimate
fiber blend (2) or residuals of intimate
fiber blend (2) on the hooked loading
belt (23), the conveyor belt (21) and the
extractor belt (22) are actuated so as
to load a further intimate fiber blend (2)
or further residuals of intimate fiber
blend (2) onto the hooked loading belt
(23) until the fourth photocell (29) again
detects the presence of an intimate fib-
er blend (2) or residuals of intimate fiber
blend (2) on the hooked loading belt
(23);
- when the first photocell (26) no longer
detects the presence of an intimate fib-
er blend (2) or residuals of intimate fiber
blend (2) on the conveyor belt (21), the
extractor belt (22) and the hooked load-
ing belt (23) continue rotating, and op-

tionally the conveyor belt (21) is
stopped;
- when the second photocell (27) no
longer detects the presence of an inti-
mate fiber blend (2) or residuals of inti-
mate fiber blend (2) on the extractor belt
(22), the hooked loading belt (23) con-
tinues rotating so as to complete the
transfer of the intimate fiber blend (2)
to the carding station (5), and optionally
the extractor belt (22) is stopped;
- when also the third photocell (28) no
longer detects the presence of an inti-
mate fiber blend (2) or residuals of inti-
mate fiber blend (2) on the hooked load-
ing belt (23), the substantial complete
transfer of the intimate fiber blend (2)
to the carding station (5) is determined
and another cycle begins.

5. A method according to claim 4, wherein the system
(1) comprises a movable thrust wall (15) positioned
at the conveyor belt (21) and configured to translate
in a direction parallel to the conveyor belt (21) to-
wards the extractor belt (22), from a stroke start po-
sition to a stroke end position, and vice versa, where-
in the stroke end position is positioned substantially
at the first photocell (26),
wherein the step of transferring the first intimate fiber
blend (2’) from the belt (4) to the carding station (5)
comprises the following steps:

- when the fourth photocell (29) detects the pres-
ence of an intimate fiber blend (2) or residuals
of intimate fiber blend (2) on the hooked loading
belt (23), the hooked loading belt (23) continues
rotating while the conveyor belt (21) and the
movable thrust wall (15) are stopped;
- when the fourth photocell (29) does not detect
the presence of an intimate fiber blend (2) or
residuals of intimate fiber blend (2) on the
hooked loading belt (23), the thrust wall (15) is
translated in the direction of the stroke end po-
sition and the conveyor belt (21) and the extrac-
tor belt (22) are actuated so as to load a further
intimate fiber blend (2) or further residuals of in-
timate fiber blend (2) onto the hooked loading
belt (23) until the fourth photocell (29) again de-
tects the presence of an intimate fiber blend (2)
or residuals of intimate fiber blend (2) on the
hooked loading belt (23);
- when the first photocell (26) no longer detects
the presence of an intimate fiber blend (2) or
residuals of intimate fiber blend (2) on the con-
veyor belt (21), the movable thrust wall (15) has
reached the stroke end position, and the extrac-
tor belt (22) and the hooked loading belt (23)
continue rotating;
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- when the second photocell (27) no longer de-
tects the presence of an intimate fiber blend (2)
or residuals of intimate fiber blend (2) on the
extractor belt (22), the hooked loading belt (23)
continues rotating so as to complete the transfer
of the intimate fiber blend (2) to the carding sta-
tion (5);
- when also the third photocell (28) no longer
detects the presence of an intimate fiber blend
(2) or residuals of intimate fiber blend (2) on the
hooked loading belt (23), the substantial com-
plete transfer of the intimate fiber blend (2) to
the carding station (5) is determined and the
movable thrust wall (15) returns to the stroke
start position, and the second intimate fiber
blend (2") is unloaded from the respective bin
(3) onto the conveyor belt (21).

6. A method according to claim 3, wherein the rotation
speed of the hooked loading belt (23) is adjusted as
a function of the amount of intimate fiber blend (2)
on the belt (4), and wherein a decrease in the amount
of intimate fiber blend (2) on the belt (4) corresponds
to an increase in the rotation speed of the hooked
loading belt (23), and vice versa, an increase in the
amount of intimate fiber blend (2) on the belt (4) cor-
responds to a decrease in the rotation speed of the
hooked loading belt (23),
and/or wherein the rotation speed of the hooked
loading belt (23) is inversely proportional to the ro-
tation speed of the hooked meter belt (24), and
wherein a decrease in the amount of intimate fiber
blend (2) on the belt (4) corresponds to an increase
in the rotation speed of the hooked loading belt (23)
and a related decrease in the rotation speed of the
hooked meter belt (24), and vice versa, an increase
in the amount of intimate fiber blend (2) on the belt
(4) corresponds to a decrease in the rotation speed
of the hooked loading belt (23) and a related increase
in the rotation speed of the hooked meter belt (24).

7. A method according to claim 2, wherein the system
(1) comprises a metering device (6), preferably an
electronic scale, configured to receive portions of in-
timate fiber blend (2) from the hooked unloading belt
(25), meter and transfer the portions of intimate fiber
blend (2) to the carding station (5),

wherein the step of transferring the first intimate
fiber blend (2’) from the belt (4) to a carding sta-
tion (5) comprises the steps of:

- gradually depositing a plurality of portions
of the first intimate fiber blend (2’) on the
metering device (6) over an actual time in-
terval so as to obtain a predefined intimate
fiber blend dose (7) having a predefined
weight;

- transferring the predefined intimate fiber
blend dose (7) from the metering device (6)
to the carding station (5) at the end of a cycle
time interval;

where the actual time interval is less than the
cycle time interval,
and optionally:

- determining a threshold time interval,
where the threshold time interval is less than
the cycle time interval and greater than the
actual time interval, and preferably the
threshold time interval is between 50% and
99% of the cycle time,
- determining a minimum threshold time in-
terval and a maximum threshold time inter-
val, both less than the threshold time inter-
val, and where the minimum threshold time
interval is less than the maximum threshold
time interval,
- monitoring that the actual time interval is
less than the threshold time interval,
- when the actual time interval is equal to or
greater than the maximum threshold time
interval, the rotation speed of the hooked
loading belt (23) is increased;
- vice versa, when the actual time interval
is equal to or less than the minimum thresh-
old time interval, the rotation speed of the
hooked loading belt (23) is decreased.

8. A method according to claim 7, wherein the system
(1) comprises at least one barrier gate (30) inter-
posed between the hooked unloading belt (25) and
the metering device (6),
wherein the step of transferring the first intimate fiber
blend (2’) from the belt (4) to a carding station (5)
comprises the steps of:

- keeping the barrier gate (30) open during the
actual time interval so as to allow the formation
of the predefined intimate fiber blend dose (7)
on the metering device (6);
- closing the barrier gate (30) upon the comple-
tion of the formation of the predefined intimate
fiber blend dose (7), at the end of the actual time
interval, so as to prevent further residuals of in-
timate fiber blend (2) from depositing on the me-
tering device (6),
- preferably transferring the predefined intimate
fiber blend dose (7) contained in the metering
device (6) to the carding station (5) by opening
an openable bottom (14) of the metering device
(6) at the end of the cycle time interval.

9. A method according to any one of the preceding
claims, wherein the step of loading the plurality of
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intimate fiber blends (2) into respective containment
bins (3) so that each bin (3) contains a single intimate
fiber blend (2), comprises:

- providing a pneumatic supply system (8), com-
prising a supply duct (9) connected to a carriage
(10) and a pneumatic pumping system compris-
ing a fan (13) and a cyclone (16), wherein the
cyclone (16) is interposed between the bin (3)
and the fan (13) and is configured to slow down
the intimate fiber blend (2) conveyed by the fan
(13) and expel excess air conveyed by the fan
(13),
wherein the pneumatic pumping system is con-
figured to convey a pneumatic flow into the sup-
ply duct (9);
- translating the supply duct (9), by the carriage
(10), to a given bin (3) intended to receive the
related intimate fiber blend (2);
- inserting the related intimate fiber blend (2) into
the supply duct (9) so as to convey the intimate
fiber blend (2) into the cyclone (16) and then
loading the related intimate fiber blend (2) into
the respective bin (3) by means of a pneumatic
flow conveyed by the fan (13) of the pneumatic
pumping system,
and/or
- determining, by a sensor system, preferably
optical sensors, the complete emptying of a giv-
en bin (3) to be loaded with a new intimate fiber
blend (2);
- loading the new intimate fiber blend (2) into the
empty bin (3),
and/or
- determining, by an electronic processing unit
(11), the given intimate fiber blend (2) to be load-
ed into the respective bin (3) based on a pro-
grammable loading sequence determined by
the electronic processing unit (11).

10. A method according to any one of the preceding
claims, wherein the step of unloading the intimate
fiber blend (2) from the respective bin (3) onto the
belt (4) comprises:

- determining, by the electronic processing unit
(11) of the system (1), the given intimate fiber
blend (2) to be unloaded based on a program-
mable unloading sequence determined by the
electronic processing unit (11),
and/or
- providing bins (3) comprising an openable bot-
tom gate (12) and a pneumatic pumping system,
respectively;
- opening the bottom gate (12) of the respective
bin (3) containing the respective intimate fiber
blend (2) to be unloaded and pumping a pres-
surized air flow into the given bin (3), in a direc-

tion exiting the bottom gate (12) so as to unload
the intimate fiber blend (2) exiting from the bin
(3);
and optionally,
- detecting the complete emptying of the bin (3)
by means of a sensor system, preferably optical
sensors,
and optionally,
- providing a suction hopper (31) and sucking
air from the system (1) so as to decrease the
turbulence generated by unloading the intimate
fiber blend (2) from the bin (3) to the belt (4).

11. A method according to any one of the preceding
claims, wherein the step of spinning the thread of
the shaded carded rovings (19) comprises the step
of:

- detecting, by preferably optical sensors, the
possible breakage of the roving (19) or shaded
carded yarn (20) and stopping the spinning of
the roving (19) at the possible breakage of the
roving or shaded carded yarn (20);
and/or
- monitoring and adjusting, by the electronic
processing unit (11), the carding of the one or
more different intimate fiber blends (2) so as to
even the thickness of the shaded carded web
produced by the carding station (5);
and/or
- after the carding, cleaning the carding station
(5) of any residuals of intimate fiber blends (2),
preferably by means of compressed air cleaners
or blowers.

12. A system (1) for obtaining a shaded carded yarn,
comprising:

- a plurality of containment bins (3) configured
to contain a respective intimate fiber blend (2);
- a belt (4) configured to receive the intimate
fiber blends (2) unloaded from the respective
bins (3);
- a carding station (5) positioned downstream of
the belt (4) and configured to receive the intimate
fiber blends (2) from the belt (4), wherein the
carding station (5) is configured to card the one
or more intimate fiber blends (2) transferred to
the carding station (5) so as to obtain a shaded
carded web;
- means for determining the complete transfer
of the first intimate fiber blend (2’) from the belt
(4) to the carding station (5) and the absence of
residuals of the first intimate fiber blend (2’) on
the belt (4);
- a cutting station (17) configured to cut the shad-
ed carded web so as to obtain a plurality of rov-
ings (19) of shaded carded thread;
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- a spinning frame (18) configured to spin the
thread of the shaded carded rovings (19), pref-
erably by drawing or twisting the thread, so as
to obtain a shaded carded yarn (20);
- optionally, a winding station configured to wind
the shaded carded yarn (20) so as to obtain a
plurality of spools of shaded carded yarn.

13. A system (1) according to claim 12, wherein the belt
(4) comprises, in sequence, a conveyor belt (21), an
extractor belt (22), a hooked loading belt (23), and
a hooked unloading belt (25),

wherein the system (1) is configured to unload
the first intimate fiber blend (2’) from the respec-
tive bin (3) onto the conveyor belt (21),
wherein the extractor belt (21) is configured to
transport the first intimate fiber blend (2’) to the
extractor belt (22),
wherein the extractor belt (22) is configured to
extract the first intimate fiber blend (2’) from the
conveyor belt (21) and transfer the first intimate
fiber blend (2’) onto the hooked loading belt (23),
wherein the hooked loading belt (23) is config-
ured to the first intimate fiber blend (2’) to the
hooked unloading belt (25),
wherein the hooked unloading belt (25) is con-
figured to extract the first intimate fiber blend (2’)
from the hooked loading belt (23) and unload
the first intimate fiber blend (2’) to the carding
station (5).

14. A system (1) according to claim 13, wherein the belt
(4) further comprises a hooked meter belt (24) posi-
tioned at the hooked loading belt (23), at an end of
the hooked loading belt (23) opposite to the extractor
belt (22),

and wherein the hooked meter belt (24) is con-
figured to level the thickness of the first intimate
fiber blend (2’) transported by the hooked load-
ing belt (23) to the hooked unloading belt (25),
and wherein preferably the hooked unloading
belt (25) is configured to rotate in a direction op-
posite to the rotation direction of the hooked
loading belt (23),
and/or to rotate at a greater speed than the
hooked loading belt (23),
and/or wherein the hooked loading belt (23) and
the hooked unloading belt (25) are positioned
with respect to each other and configured so that
the hooks of the hooked unloading belt (25) in-
tersect with the hooks of the hooked loading belt
(23),
and/or wherein the extractor belt (22) is config-
ured to rotate in the same direction as the con-
veyor belt (21),
and/or wherein the extractor belt (22) is config-

ured to rotate at a speed from two to five times
greater than the rotation speed of the conveyor
belt (21).

15. A system (1) according to claim 13 comprising, in
sequence, a first photocell (26), a second photocell
(27), a third photocell (28), and a fourth photocell
(29), wherein:

- the first photocell (26) is positioned at an end
of the conveyor belt (21) facing the extractor belt
(22),
- the second photocell (27) is positioned at the
extractor belt (22),
- the third photocell (28) is positioned at an end
of the hooked loading belt (23) facing the extrac-
tor belt (22),
- the fourth photocell (29) is positioned at the
hooked loading belt (23), above the third photo-
cell (28), and optionally the fourth photocell (29)
is movable in height with respect to the third pho-
tocell (28),

wherein the first, second, third and fourth
photocells (26, 27, 28, 29) are configured
to detect the presence or absence of an in-
timate fiber blend (2) or residuals of intimate
fiber blend (2) on the respective belt (21,
22, 23, 25) at which they are positioned,
and wherein the conveyor belt (21), the ex-
tractor belt (22), the hooked loading belt
(23), and the hooked unloading belt (25) are
configured to be selectively movable de-
pending on the detection of the presence or
absence of an intimate fiber blend (2) or re-
siduals of intimate fiber blend (2) by the first
and/or second and/or third and/or fourth
photocells (26, 27, 28, 29),
and optionally comprising a movable thrust
wall (15) positioned at the conveyor belt (21)
and configured to translate in a direction
parallel to the conveyor belt (21) towards
the extractor belt (22), from a stroke start
position to a stroke end position, and vice
versa, wherein the stroke end position is po-
sitioned substantially at the first photocell
(26),
and wherein the movable thrust wall (15) is
configured to be selectively movable de-
pending on the detection of the presence or
absence of an intimate fiber blend (2) or re-
siduals of intimate fiber blend (2) by the first
and/or second and/or third and/or fourth
photocells (26, 27, 28, 29),
and optionally comprising:

- preferably optical sensors configured
to detect the possible breakage of the
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roving or shaded carded yarn (20), and
locking means configured to stop the
spinning of the rovings (19) upon the
possible breakage of the roving or
shaded carded yarn (20) detected by
the sensors;
and/or
- compressed air cleaners or blowers
configured to clean the carding station
(5) of any residuals of intimate fiber
blends (2) after carding;

and/or wherein an electronic processing
unit (11) is configured to monitor and adjust
the carding of the one or more different in-
timate fiber blends (2) so as to even the
thickness of the shaded carded web pro-
duced by the carding station (5).
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