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(54) PROCESS FOR THE PRODUCTION OF A RIBBON WITH PRINTED DECORATIONS, AND 
RIBBON THUS OBTAINED

(57) A process for the production of a ribbon com-
prises the steps of subjecting a ribbon (1) woven from
polyester fibre to a sanforization treatment (20) wherein
the ribbon is compacted at a temperature exceeding

160°C, subjecting the ribbon to sublimation printing (30),
and finally subjecting the printed ribbon to a second san-
forization treatment (40) wherein the ribbon is compacted
at a temperature below 130°C.
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Description

Technical scope

[0001] The present invention relates to a process for
the production of a ribbon provided with printed decora-
tions, having the characteristics set out in the preamble
of the main claim.

Technological background

[0002] In the textile sector, the use is known of ribbons
provided with printed decorations, which may take the
form of pictures, writing or any other graphic form. Typ-
ically, these ribbons are printed by means of a process
of sublimation printing (also known as "thermal sublima-
tion printing" or "thermal transfer printing").
[0003] Sublimation printing is an indirect printing proc-
ess mainly used for the decoration of synthetic fabrics,
typically those made of polyester or polyurethane fibre.
The sublimation printing technique consists of bringing
into contact with the ribbon, under high temperature, a
special transfer paper (transfer paper or sublimation pa-
per) on to which the desired decoration has previously
been printed in mirror-image form. Because of the high
temperature, the ink present on the transfer paper passes
from the solid state to the gaseous state (sublimation),
and is deposited, point by point, on the surface of the
ribbon pressed against the transfer paper, thus forming
the desired decoration in a permanent and indelible man-
ner.
[0004] This operation is carried out for a predetermined
time at a temperature that can vary from 180 to 210°C,
under the action of a press that holds the ribbon in contact
with the transfer paper.
[0005] A known process for the production of printed
ribbons provides for the ribbons, before being subjected
to the sublimation printing step, to be subjected to a ther-
mo-fixing step, in which the ribbon is compacted at a high
temperature, typically between 180 and 190°C. This pre-
vents the ribbon from shrinking during the subsequent
sublimation printing step, causing an undesirable dete-
rioration of the definition of the printed decoration.
[0006] The provision of the thermo-fixing step is con-
sidered to be particularly necessary in all ribbons woven
from fibres of the discontinuous type, in particular cotton
staple fibres, where shrinkage rates as high as 10% -
20% can be experienced.
[0007] However, the thermo-fixing step deprives the
ribbon of any significant elasticity.
[0008] It should be noted that in the present description
and in the annexed claims, the term "ribbon" means a
woven article of predefined width and indefinite length,
without any limitation on the dimension of the width or
the type of weave used in the weaving process.
[0009] In addition, the term "decoration" means any
graphic form obtained by printing on to the surface of a
ribbon, including pictures, writing, logos, symbols and

images.

Description of the invention

[0010] The problem underlying the present invention
is to provide a process for the production of a ribbon with
printed decorations, as well as a ribbon obtained by this
process, that are designed to overcome the limitations
mentioned above with reference to the known prior art.
[0011] In the context of this problem, it is an aim of the
invention to provide a process that makes it possible to
obtain a printed ribbon with excellent elastic properties
and, at the same time, makes it possible to maintain a
high degree of definition of the printed images.
[0012] A second aim of the invention is to provide a
process that is simple to implement and easy to control.
[0013] The present invention solves this problem and
achieves these aims by means of a process for the pro-
duction of a ribbon implemented in accordance with the
claims that follow.

Brief description of the drawings

[0014] The features and advantages of the present in-
vention will become more apparent from the detailed de-
scription of a preferred embodiment thereof, illustrated
by way of indicative and non-limiting example with refer-
ence to the accompanying drawings, in which the sole
Figure 1 is a schematic view of a system designed to
operate in accordance with the process of the invention.

Preferred embodiment of the invention

[0015] With reference to the sole attached figure, the
numeral 10 indicates a system for the production of a
ribbon 1 provided with printed decorations, the system
being designed to work according to a production proc-
ess in accordance with the present invention.
[0016] The ribbon 1 has a first face 2 and a second
face 3, and is obtained by weaving yarns of synthetic
fibre, using any desired weaving scheme. The material
used for the creation of the fibres can be of any type
suitable to be printed by means of a sublimation process,
provided they are of the discontinuous type, preferably
cotton staple fibres.
[0017] In the preferred embodiment described here in
detail, the ribbon 1 is made of polyester fibre.
[0018] The system 10 comprises a first sanforizing unit
20, a printing unit 30 and a second sanforizing unit 40,
placed in succession one after the other, and through
which, in the order indicated above, the ribbon 1 is moved
in a continuous manner by means of suitable movement
means along an advance direction X.
[0019] The first sanforizing unit 20 comprises a cold
humidification chamber 21, a hot humidification chamber
22, a first compacting unit 23, a second compacting unit
24 and a cooling device 25.
[0020] In the cold humidification chamber 21, the rib-
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bon 1 is bathed with water mist at ambient temperature,
preferably between 15°C and 30°C, for a suitable period
of time, preferably between approximately 5 and approx-
imately 10 seconds.
[0021] In the subsequent hot humidification chamber
22, the ribbon 1 is subjected to a jet of steam at a tem-
perature between 110°C and 180°C, preferably between
130°C and 150°C, for a suitable period of time, preferably
between 4 and 10 seconds, and still more preferably be-
tween 6 and 8 seconds.
[0022] In the preferred embodiment described herein,
the steam used in the hot humidification chamber 22 has
a temperature of approximately 135°C.
[0023] On exiting from the hot humidification chamber
22, the ribbon 1, hot and damp, is fed to the first com-
pacting unit 23 in order to be subjected to the process of
controlled compaction of the fibres.
[0024] The ribbon 1 is made to advance at a first speed
of movement V1 towards the inlet of the first compacting
unit 23 where there is a first braking belt 26a, arranged
for braking the ribbon 1 at said inlet, thus regulating the
degree of compaction of the ribbon.
[0025] The first braking belt 26a is preferably made of
teflon and is supported by a roller whose axis is movable
so as to vary the inclination of the braking belt at the inlet
of the first compacting unit 23 and therefore vary the force
with which the ribbon 1 is braked at the inlet of the first
compacting unit 23.
[0026] The first compacting unit 23 comprises a first
pressing roller 27a and a first compacting belt 28a looped
around a plurality of rollers 29a rotatable in the opposite
direction to the first pressing roller 27a in such a way as
to cooperate with the latter in order to move and compact
the ribbon 1.
[0027] Preferably, the ribbon 1 is fed to the first com-
pacting unit 23 in such a way that the first face 2 is turned
towards the first pressing roller 27a and the second face
3 is turned towards the first compacting belt 28a.
[0028] The first pressing roller 27a is heated to a tem-
perature exceeding 160°C, preferably below 200°C, for
example at a temperature of approximately 180°C, and
is made to rotate at a speed such as to determine a sec-
ond speed of movement V2 of the ribbon 1, which is typ-
ically slower than the first speed of movement V1, ac-
cording to the shrinkage of the ribbon 1.
[0029] The first braking belt 26a is partially interposed
between the first pressing roller 27a and the first com-
pacting belt 28a, so as to brake the advancing movement
of the ribbon 1 by forming creases or wrinkles along the
advance direction X.
[0030] In particular, adjustment of the length of the first
braking belt 26a between the first pressing roller 27a and
the first compacting belt 28a, and/or its inclination relative
to the direction of entry of the ribbon 1 into the first com-
pacting unit 23, makes it possible to increase or decrease
the compaction effect on the ribbon 1 along the direction
of advance X.
[0031] In the passage through the first compacting unit

23, a reduction of between 3% and 20% can be seen in
the length of the ribbon 1, depending on the fibre used
for obtaining the ribbon 1.
[0032] Subsequently, the ribbon 1 is fed by means of
a pretensioning roller 25a towards the second compact-
ing unit 24, at whose inlet is provided a second braking
belt 26b.
[0033] The second braking belt 26b and the second
compacting unit 24 are entirely similar to the first braking
belt 26a and the first compacting unit 23.
[0034] Therefore, the second compacting unit 24 com-
prises a second pressing roller 27b and a second com-
pacting belt 28b looped around a second plurality of roll-
ers 29b rotatable in the opposite direction to the second
pressing roller 27b in such a way as to cooperate with
the latter in order to move and compact the ribbon 1.
[0035] Preferably, the ribbon 1 is fed to the second
compacting unit 24 in such a way that the second face 3
is turned towards the second pressing roller 27b and the
first face 2 is turned towards the second compacting belt
28b.
[0036] The second pressing roller 27b is heated to a
temperature similar to that of the first pressing roller 27a,
and is made to rotate in such a way as to determine a
third speed of movement V3 of the ribbon 1, slower than
the second speed of movement V2, depending on the
shrinkage of the ribbon 1.
[0037] In the passage through the second compacting
unit 24, the length of the ribbon further decreases by ap-
proximately 1-5%.
[0038] On exiting from the second compacting unit 24,
the ribbon 1 passes through the cooling device 25, where
the ribbon is rapidly cooled, preferably to room temper-
ature, so as to lock the fibres in the compacted position.
[0039] Downstream of the sanforizing unit 20, the sys-
tem 10 comprises a printing unit 30, where the ribbon 1
exiting from the first sanforizing unit is subjected to a
sublimation printing treatment that can be performed on
the first face 2 or on the second face 3 of the ribbon 1.
[0040] In versions not shown, the printing treatment
may be applied to both faces of the ribbon 1.
[0041] The printing unit 30 is of a conventional type per
se and comprises a rotating print drum 31 and a com-
pacting belt 32 looped around a plurality of rollers 33
rotatable in the opposite direction to the print drum 31.
The compacting belt 32 is located close to the print drum
31 in such a way as to move and press the ribbon 1
against the print drum 31.
[0042] Between the print drum 31 and the compacting
belt 32 is introduced, together with the ribbon 1, a transfer
paper 34 (sublimation paper), which is then pressed by
the print drum 31 and the compacting belt 32 against the
first or the second face 2, 3 of the ribbon 1. The surface
of the transfer paper 34 in contact with the ribbon 1 car-
ries, in mirror-image form, the decoration that is desired
to be printed on the ribbon 1.
[0043] The print drum 31 is heated to an appropriate
temperature, suitable for the sublimation process, for ex-
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ample approximately 200°C, so that the ink present on
the transfer paper 34 changes to the gaseous state and
is deposited on the surface of the ribbon 1 with which it
is in contact, according to the known methods in the state
of the art of sublimation printing.
[0044] Downstream of the printing unit 30, the system
10 has the second sanforizing unit 40, into which the
ribbon 1 is fed immediately after exiting from the subli-
mation printing step.
[0045] The second sanforizing unit 40 is similar to the
first sanforizing unit 20 and comprises a hot humidifica-
tion chamber 41, a first compacting unit 42, a second
compacting unit 43 and a cooling device 47.
[0046] In hot humidification chamber 41, the ribbon 1
is subjected to a jet of steam at a temperature between
110°C and 180°C, preferably between 130°C and 150°C,
for a suitable period of time, preferably between 2 and 5
seconds. With respect to the first sanforizing unit 20, no
cold humidification chamber is provided, and the time
spent by the ribbon 1 in the hot humidification chamber
41 is generally lower.
[0047] The first and second compacting units 42 and
43 of the second sanforizing unit 40 are essentially similar
to the first and second compacting units 23, 24 of the first
and second sanforizing units 20.
[0048] The first compacting unit 42 of the second san-
forizing unit 40 comprises respectively a first pressing
roller 44a and a first compacting belt 45a, which runs in
the opposite direction of rotation, pressing the ribbon 1
passing between them. At the inlet of the first compacting
unit 42 is provided a first braking belt 46a, of adjustable
length, whose function is to brake the ribbon 1 and adjust
the degree of compaction imparted to the ribbon 1.
[0049] Similarly, the second compacting unit 43 of the
second sanforizing unit 40 comprises respectively a sec-
ond pressing roller 44b and a second compacting belt
45b, which runs in the opposite direction of rotation,
pressing the ribbon 1 passing between them. At the inlet
of the second compacting unit 43 is provided a second
braking belt 46b, of adjustable length, whose function is
to brake the ribbon 1 and adjust the degree of compaction
imparted to the ribbon 1.
[0050] The difference with respect to the first sanforiz-
ing unit 20 lies in the fact that the temperature of the
pressing rollers 44a and 44b at which the ribbon 1 is
compacted in the second sanforizing unit 40 is below
130°C.
[0051] Preferably, said temperature is between 100
and 110°C.
[0052] The temperature of the second sanforization
treatment is maintained at a value lower than that used
in the first sanforization treatment so as not to damage
the decoration printed on the ribbon 1.
[0053] On exiting from the second compacting unit 43
of the second sanforizing unit 40, the ribbon 1 passes
through the cooling device 47, where the ribbon is rapidly
cooled, preferably to room temperature, so as to lock the
fibres in the compacted position.

[0054] In the passage through the second compacting
unit 40, a reduction of a few percentage points, for ex-
ample approximately 4-8%, can be seen in the length of
the ribbon 1.
[0055] In a preferred variant of the invention, the proc-
ess, rather than being continuous, is carried out in three
successive and separate processing stages, consisting
respectively of the first sanforization treatment, the sub-
limation printing and the second sanforization treatment.
In this case, between one step and the next, the ribbon
1 is collected and stored before being passed to the suc-
ceeding processing unit.
[0056] The ribbon 1 obtained by the process of the in-
vention described above has a considerable elasticity,
ranging between approximately 12% and approximately
17%, while maintaining an extremely good degree of def-
inition of the printed decorations.
[0057] In particular, it has been found that the ribbon
1 thus obtained has elasticity values higher than those
offered by a ribbon that has not been subjected to the
second sanforization treatment.

Claims

1. Process for the production of a printed ribbon, com-
prising the steps of:

- subjecting a ribbon (1) made of synthetic fabric
of the discontinuous fibre type to a first sanfori-
zation treatment (20) in which said ribbon is
compacted at a temperature above 160°C,
- subjecting said ribbon to sublimation printing
(30), and
- subjecting said printed ribbon to a second san-
forization treatment (40) in which said ribbon is
compacted at a temperature below 130°C.

2. Process according to claim 1, wherein said second
sanforization treatment is performed at a tempera-
ture between 100°C and 110°C.

3. Process according to any one of the preceding
claims, wherein said ribbon is made of cotton staple
polyester fibres.

4. Process according to any one of the preceding
claims, wherein said first sanforization treatment is
performed at a temperature between 170°C and
190°C.

5. Process according to any one of the preceding
claims, wherein said sublimation printing is per-
formed at a temperature of approximately 200°C.

6. Process according to any one of the preceding
claims, wherein said first and second sanforization
treatments (20, 40) comprise at least one compact-
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ing phase (23, 24; 42, 43) in which said ribbon is
compacted in a wrinkled configuration between at
least one pressing roller (27a, 27b; 44a, 44b) and at
least one compacting belt (28a, 28b; 45a, 45b) and
said ribbon is guided into the inlet of said compacting
phase by a braking belt (26a, 26b; 46a, 46b) inter-
posed between said at least one pressing roller and
said at least one compacting belt.

7. Process according to the preceding claim, wherein
the length of said braking belt interposed between
said at least one pressing roller and said at least one
compacting belt is adjustable.

8. Process according to claims 6 and 7, wherein, up-
stream of said compacting phase, said first sanfori-
zation treatment (20) comprises a step of cold hu-
midification (21) in which said ribbon is bathed with
water mist at ambient temperature, and a step of hot
humidification (22) in which said ribbon is subjected
to a jet of steam at a temperature between approx-
imately 130°C and 150°C.

9. Process according to any one of claims 6 to 8, where-
in, upstream of said compacting phase, said second
sanforization treatment (40) comprises a step of hot
humidification (41) in which said ribbon is subjected
to a jet of steam at a temperature between approx-
imately 130°C and 150°C, without the provision of a
step of cold humidification.

10. Woven ribbon provided with printed decorations,
made of fibres of the discontinuous type, character-
ised in that it has an elasticity between 12% and
17%.

11. Ribbon according to claim 10, made of cotton staple
polyester fibres.
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