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Description

[0001] The present invention refers to an apparatus
for printing on yams, to a method for printing on yams
and to a fabric obtained with said printed yams.

[0002] In the textile field it is known a method for print-
ing on fabrics, generally cotton or cotton mixtures, which
are made to pass through print rollers so as to obtain a
printed fabric.

[0003] It appears obvious that said printing method is
not very versatile and that it is very limiting because of
the limited number of chromatic effects that can be print-
ed on the fabric. In fact, said chromatic effects are lim-
ited exclusively to the configuration of the print rollers.

[0004] In the textile field it is known as "chiné" a fabric
obtained by weaving on a loom handicraft printed cotton
yams collected on a beam.

[0005] This method of handicraft printing cotton yarns
consists in weaving the warp cotton threads with few
weft threads to the centimetre so as to form a fabric with
sufficient consistency to allow printing and fixing of the
colours with printing procedures used for cotton or
mixed fabrics.

[0006] The printed fabric obtained in this manner un-
dergoes a process of undoing wherein the weft threads
are removed and the printed warp threads are rewound
on beams for weaving. During weaving said printed
warp threads are used and the desired weft threads are
inserted to obtain chine fabric.

[0007] It is obvious that said handicraft procedure
proves to be very costly. Furthermore, it allows produc-
tion of fabrics of limited height (maximum 150 cm),
which cannot be employed for home textile sector, for
which large fabric widths are required.

[0008] A printing procedure on yams in warp beams,
called "transfer printing", is also known, which consists
in transferring with a hot calender, from a paper to the
threads of the beam, a drawing previously printed on the
paper.

[0009] This transfer printing procedure is possible on-
ly with polyester or polyester mixtures yams, as the dyes
fix only to the polyester part contained in the yam. As a
result, this procedure is very limiting and cannot be car-
ried on cotton yams.

[0010] An object of the present invention is to elimi-
nate the drawbacks of the prior art, providing an appa-
ratus and a method for printing on yams that are highly
versatile and suitable to be applied to various types of
yams and particularly to cotton yams.

[0011] Another object of the present invention is to
provide an apparatus for printing on yams that is cheap
and simple to make.

[0012] Another object of the present invention is to
provide a method for printing on yams of industrial type
that allows a high production speed in automatic mode
and at a low cost.

[0013] These objects are achieved according to the
invention through the apparatus and the method whose
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characteristics are listed in appended independent
claims 1 and 10, respectively.

[0014] Another object of the present invention is to
provide a fabric made from printed yams that is not ex-
cessively expensive, does not have strict size and col-
ours limitations and makes it possible to obtain a multi-
tude of chromatic variables.

[0015] This object is achieved according to the inven-
tion with the fabric according to independent claim 14.
[0016] Advantageous embodiments of the invention
are apparent from the dependent claims.

[0017] The apparatus for printing on yams according
to the invention comprises:

- afeeding station comprising a beam wherein a plu-
rality of yams to be printed are wound,

- a printing station comprising a plurality of print roll-
ers able to print dyes onto the yams unwound from
said beam,

- adrying station able to carry out drying and fixing
of the dye printed on said yams leaving the printing
station, and

- a beaming station able to collect on a warp beam
said printed and dried yams leaving the drying sta-
tion.

[0018] Thus, the warp beam with the printed yams is
ready to be disposed in a loom for weaving so as to ob-
tain a fabric with printed warp yams and neutral or dyed
weft yams. In this manner an infinite range of chromatic
effects can be obtained, according to the colours of the
warp threads used.

[0019] The advantages of the invention, providing a
totally industrialised and automated apparatus and
method for printing warp yams, which will subsequently
be woven to obtain various types of fabric with a chiné
effect, are evident.

[0020] Further characteristics of the invention will be
made clearer by the detailed description that follows, re-
ferring to a purely exemplary and therefore non-limiting
embodiment thereof, illustrated in the appended draw-
ings, in which:

- figure 1 is a diagrammatic side elevational view of
an apparatus for printing on yams according to the
invention;

- figure 1A is an enlarged view of the drying station
and of the beaming station of the apparatus of figure
1, and

- figure 2 is a plan view of the apparatus of figure 1,
taken substantially along a horizontal plane coincid-
ing with the feed surface of the yams.

[0021] An apparatus for printing yams according to
the invention, denoted as a whole with reference numer-
al 100, is described with the aid of the figures.
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[0022] The apparatus 100 comprises a feeding sta-
tion 1 which provides for a warp beam 10 prepared by
warping/sizing with a suitable quantity and number of
yams, which must make up the fabric to be obtained.
[0023] The warp beam 10 consists of a mandrel 11
rotatably mounted on cradles 12 supported by a frame
13. A plurality of warp yams 14 is wound on the mandrel
11. The yams 14 can preferably be of different materials
of the cotton type such as, for example, cotton alone or
mixed (cotton/polyester, cotton/viscose).

[0024] The warpyams 14 are unwound from the beam
10 and fed towards a printing machine 2. The printing
machine is substantially similar to a printing machine
commonly used for printing fabrics.

[0025] For this purpose, the printing machine 2 is pro-
vided with a base 20, wherein an endless loop conveyor
21 is disposed. The conveyor 21 provides a belt con-
sisting of a plurality of layers of rubber, for example sev-
en layers. The conveyor 21 is motorized and driven in
anticlockwise rotation and defines a horizontal feed sur-
face in the direction of the arrow F (figure 2).

[0026] The yams 14 coming from the beam 10 are fed
on the conveyor belt 21, disposed parallel to each other
and of the same number as the warp threads destined
to form the fabric.

[0027] A plurality of print rollers 22, disposed in a row
with each other in the direction of feeding of the yams
14, are positioned on the conveyor belt 21. Each print
roller 22 is rotatably mounted on a support 23 and driven
in rotation by a relative drive system set in synchronism
with the drive system of the conveyor 21.

[0028] The axes of the print rollers 22 are parallel to
each other and parallel to the feed surface of the con-
veyor 21. The printrollers 22 rotate in a clockwise direc-
tion. In this manner, the yams 14 which pass between
the conveyor belt 21 and the print rollers 22 are made
to advance in the direction of the arrow F.

[0029] The print dyes are contained in a plurality of
tanks 24 (figure 2) disposed on board of the machine.
The families of pigment, reactive, indanthrene, dis-
persed dyes and the like can be used as dyes. Each
colour tank 24 is hydraulically connected to a respective
print roller 22 by means of a pump, which is responsible
for feeding the colour into the print roller 22.

[0030] The printrollers 22 have an outer sleeve made
up of an engraved copper membrane. Inside the print
rollers there are provided movable metal rods, which
spread the colour into the engraved parts of the copper
sleeve.

[0031] Beneath the feed surface of the conveyor 21
there are positioned magnets in register with the metal
rods of the print rollers 22. As a result, the magnets at-
tract the metal rods toward the conveyor 21 causing dis-
tribution of the colour into the engravings of the print roll-
ers 22. Thus, by regulating the magnetic retention
strength of the magnets, distribution of the colour into
the engravings of the print rollers 22 is regulated.
[0032] Inthe bottom part of the base 20 there are pro-
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vided washing means which are responsible for wash-
ing the belt of the conveyor 21 during its return stroke
so as to remove the colour left by the print rollers 22
which would otherwise soil the yams 14 during printing.
In this manner the upper horizontal yarn-feeding surface
of the belt of the conveyor 21 is always clean.

[0033] With reference to the figures a printing station
2 of the flat type with an endless loop conveyor belt 21
has been described. However, a rotary machine could
also be provided wherein the flat conveyor belt 21 is re-
placed by a cylindrical drum and the print rollers 22 can
be fed with colour through other types of doctor blade
assemblies and/or of inking rollers.

[0034] On leaving the printing station 2, the yams 14
are fed towards a pre-drying station 3 for a first drying
of the dyes deposited in the printing station 2, without
any contact with contact members. In fact the yams 14
impregnated with dye would contaminate any other con-
tact member also altering the design printed on the
yams, which subsequently touch the contact member
contaminated with dye.

[0035] As shown better in Figure 1A, the pre-drying
station 3 comprises infrared panels 30 provided with ra-
diant sources which emit waves in the infrared range
(2-4 um), so as to develop heat at a temperature of about
800°C. In addition to or in place of the infrared panels
30, microwave panels provided with microwave radiant
sources, such as a magnetron, can be provided. In ad-
dition to or in place of the infrared and/or microwave
panels 30, banks of air dryers 31, such as air blowers,
are provided.

[0036] Lastly, the yams 14 coming from the printing
station 2 pass without any contact through the pre-dry-
ing station 3 in which they are partially dried so as to be
able to come into contact with other contact members
without contaminating them with dyes. For a complete
drying of the yams 14 and for a perfect fixation of the
dyes the yams 14, leaving the pre-drying station 3, are
directed to a post-drying station 4 in which they com-
plete drying through contact with other contact mem-
bers.

[0037] The post-drying station 4 provides a plurality
of steam-heated drying rollers (41, 42, 43, 44) around
which the yams 14 are made to pass. By way of exam-
ple, in the figures there is illustrated a drying roller con-
figuration which provides a first drying roller 41 at the
exit from the infrared panels 30, three fixed guide rollers
able to guide the yams 14 towards a synchronising mov-
able roll 48 which adjusts drawing of the yams 14 to syn-
chronise the speed of travel of the printing station 2 with
the speed of travel of the post-drying station 4.

[0038] Downstream of the movable roll 48 another
guide roller 49 is disposed, which guides the yams 14
towards a set of three drying rollers (42, 43, 44). Down-
stream of the last drying roller 44 an exit calender 50 is
disposed, consisting of two opposed and counter-rotat-
ing rollers, which serve to draw the yams 14.

[0039] Downstream of the exit calender 50 a beaming
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station 6 is provided. Between the exit calender 50 and
the beaming station 6 another synchronising movable
roll 51 is interposed, which serves to adjust pulling of
the yams 14 to synchronise the pulling speed of the cal-
ender 50 of the post-drying station with the drawing
speed of the beaming station 6.

[0040] The beaming station 6 has a beaming or sizing
head 60 able to wind the printed and dried yams 14 into
a beam 61 ready for weaving by means of a loom. In the
sizing head a comb with V-shaped sectors is disposed,
which serves to bring the yams to the exact size of the
fabric that is to be obtained.

[0041] As aresulta beam 61 of printed warp yams is
obtained, ready to be woven with the insertion of raw or
printed weft yams of the desired quality and density, so
as to obtain a chiné fabric in a completely industrialised
and automated manner.

[0042] It should be noted that with said beam 61 of
printed warp yams according to the invention, fabrics of
large width can be obtained, ranging up to about 320
cm, which is the maximum width obtainable with the cur-
rent printing machines for fabrics and is bound to the
size of the print rollers 22.

[0043] Furthermore, by alternating warp yams with
different dying colours, countless chromatic motifs can
be obtained on the fabric made with the warp yams print-
ed according to the invention.

[0044] Tanks to the apparatus according to the inven-
tion, this chiné effect is not limited only to flat, cotton
fabrics but can also be extended to terry clothes, such
as towels, robes, beach towels, bath towels and the like
or to ladderproof warp fabrics or other types of fabrics.
Furthermore, said chine effect is not limited only to fab-
rics in particular fields in which a reduced fabric width is
required, but can also be extended to fabrics in the field
of clothing or of home sector, such as tablecloths, bed-
spreads and the like, in which a greater fabric width is
required.

[0045] Numerous variations and modifications of de-
tail within the reach of a person skilled in the art can be
made to the present embodiment of the invention with-
out thereby departing from the scope of the invention as
set forth in the appended claims.

Claims

1. An apparatus (100) for printing yams (14) compris-
ing:

- a feeding station (1) comprising a beam (10)
wherein a plurality of yams (14) to be printed
are wound,

- a printing station (2) comprising a plurality of
print rollers (22) able to print dyes onto the
yams (14) unwound from said beam (10),

- adrying station (3, 4) able to carry out drying
and fixing of the dye printed on said yams (14)
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leaving the printing station (2), and

- abeaming station (6) able to collect on a warp
beam (61) said printed and dried yams leaving
the drying station (3, 4).

An apparatus (100) according to claim 1, charac-
terised in that said drying station comprises:

- a pre-drying station (3) able to perform a first
drying of the dye printed on said yams (14),
without contact of the yams with contact or-
gans, and

- apost-drying station (4) disposed downstream
of said pre-drying station to perform complete
drying of the dye printed on said yams (14), by
means of contact of the yams with organs of
contact.

An apparatus (100) according to claim 2, charac-
terised in that said pre-drying station (3) compris-
es:

- infrared panels (30) provided with a radian
source in the infrared range, and/or

- microwave panels provided with a radiation
source in the microwave range, and/or

- airdryers (31) provided with air blowers.

A apparatus (100) according to claim 2 or 3, char-
acterised in that said post-drying station (4) com-
prises steam-heated cylinders (41, 42, 43, 44)
around which said yams (14) coming from the pre-
drying station (3) are made to pass.

A plant (100) according to any one of claims 2 to 4,
characterised in that it comprises:

- afirst movable roll (48) disposed between the
printing station (2) and the post-drying station
(4) to adjust pulling of the yams (14) to synchro-
nise their speed of travel in the printing station
with their speed of travel in the post-drying sta-
tion (4); and

- asecond movable roll (51) disposed between
the post-drying station (4) and the beaming sta-
tion (6) to adjust pulling of the yams (14) to syn-
chronise their speed of travel in the post-drying
station (4) with their speed of travel in the
beaming station (6).

A apparatus (100) according to any one of claims 2
to 4, characterised in that it comprises an exit cal-
ender (50), consisting of two counter-rotating draw-
ing rollers disposed at the exit from said post-drying
station (4).

A apparatus (100) according to any one of the pre-
ceding claims, characterised in that said printing
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station (2) comprises an endless loop conveyor (21)
which defines a horizontal feed surface on which
said print rollers (22) are disposed.

A apparatus (100) according to any one of the pre-
ceding claims, characterised in that said print roll-
ers (22) comprise:

- apump for feeding the dye on their inside,

- an outer engraved copper membrane, and

- a plurality of metal rods co-operating by mag-
netic retention with a plurality of magnets to
regulate the amount of dye to be distributed in
the engravings of the membrane.

An apparatus (100) according to any one of the pre-
ceding claims, characterised in that said beaming
station (6) comprises:

- a beaming or sizing head (60) to collect the
printed yams (14) in the beam (61), and

- acombwith V-shaped sectors to bring the yams
to the exact measurement of the fabric to be
woven.

A method for printing on yams (14), particularly on
cotton or cotton mixtures, comprising the following
stages:

- feeding of yams (14) from a warp beam (10),

- printing of dye on said yams (14) by means of
a printing machine for fabrics,

- drying of the printed dye; and

- beaming of the printed and dried yams in awarp
beam (61).

A method according to claim 10, characterised in
that said drying stage comprises the following
steps:

- a pre-drying step, in which the dye printed on
the yams is dried without contact of the yams
with contact elements, and

- apost-drying step, in which the dye printed on
the yams is dried completely by means of con-
tact with contact organs.

A method according to claim 11, characterised in
that said pre-drying step comprises drying by
means of infrared and/or microwaves and/or air
blowers.

A method according to claim 11 or 12, character-
ised in that said post-drying step comprises drying
by means of contact with steam-heated cylinders.

A fabric obtained by weaving on a loom, character-
ised in that the warp yams are printed with the
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15.

16.

17.

method according to any one of claims 10 to 13.

A fabric according to claim 14, characterised in
that the warp yams are yams which have under-
gone a dying treatment.

A fabric according to claim 14 or 15, characterised
in that it is of a width ranging from 150 cm to 320
cm.

A fabric according to any one of claims 14 or 16,
characterised in that it is a terry cloth.
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