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(54) ROLLER ASSEMBLY COMPRISING STOPPERS

(57)  The invention relates to a roller assembly (1)
intended to be used in a coating module; said roller
assembly comprising:

= A main roller (11) including a central portion (111)
intended to receive a coating composition on its outer
surface, the mainroller (11) being defined by afirst lateral

111

FIGURE 2

side and a second lateral side;

= Atleastone stopper (8) being arranged adjacent to the
first lateral side or adjacent to the second lateral side of
the central portion (111) and said stopper being designed
to prevent migration of the coating composition from the
central portion (111).
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Description
FIELD OF INVENTION

[0001] The presentinvention relates to a roller assem-
bly to coat a substrate while containing the coating com-
position within said roller assembly. The present inven-
tion further relates to a coating module comprising such
roller assembly and a thermal transfer printing apparatus
comprising such roller assembly.

BACKGROUND OF INVENTION

[0002] Roll coating is a well-known technique to con-
tinuously coat a coating composition over a substrate
using pairs of rotating rolls. Roll coating method may
encompass a wide variety of processes using two, three,
four or more rolls. The rolls may be rigid, smooth, or
covered with a thin rubber layer or engraved with a
cellular pattern and rotate in the same or opposite direc-
tion while the nip is fed with a coating composition. In
special cases, one roll could be defined as a roll with
infinite radius (flat sheet) or zero velocity (spreader bar).
[0003] An example of roll coating is given in figure 1,
illustrating roll coating of a substrate 105 moving between
two rollers 101, 102. One roller is the application roller
101 spreading the coating composition onto the sub-
strate 105. The second roll is called a support roller
102 and controls the speed of the substrate. The coating
composition is applied by the application roller 101 to the
substrate 105 passing through the nip between two roll-
ers.

[0004] During coating, the application roll transfers the
coating composition at a given rotating speed. Conse-
quently, the coating composition is subjected to many
forces and tends to drift along the circumference of the
application roll, to spill and therefore to soil the equip-
ment. Coating spillage or overflow may appear due to
considerable compression forces at the nip or due to the
rotation of the application roll i.e., from leakage aside
from the nip and sprinkles from the coating meniscus
formed around the application roller. Therefore, it is ne-
cessary to constrain the coating composition within a
defined area to avoid smearing the coating equipment
with wasted coating composition.

[0005] The coating composition is applied upstream of
the coating zone where the substrate passes in between
two rollers. To contain the coating composition, coating
machines 100 are known, as illustrated in figure 1, to use
fixed solid walls 108 on both sides of the dynamic coating
pool 107 located on the substrate, in the vicinity of the
coating zone, upstream of the nip formed by the two rolls
101, 102. The solid walls 108 comprise a V-shaped block
wherein the faces of the block fit the cylindrical outer
surface of the rollers 101, 102. The block shapes fit the
pair of rolls and rises over the level of the coating com-
position inside the dynamic coating pool 107.

[0006] US2004129156 illustrates a first example of a
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roll coater using flexographic ink roller with sealing walls
at the longitudinal end of the rollers to maintain the coat-
ing composition between the two rollers.

[0007] A firstlimitation of this solution is that the length
of the dynamic coating pool must be higher than or equal
to the width of the substrate to prevent its deterioration.
Therefore, the whole width of the substrate is coated and
there is a risk for the coating composition to spread over
the lateral extremities of the substrate. Contamination of
the equipment may occur, and the substrate’s edges
could also be worn out or torn apart due to abrasion.
[0008] A second limitation of this solution is that, be-
cause the sealing walls are static and the rollers are
dynamics in rotation, a friction arises between the rollers
and the sealing walls. This friction damages the rollers
and/or the sealing walls and their durability is reduced,
causing more maintenance to prevent the leak of the
coating composition. US2887050 illustrates a second
example of a roll coating using flexographic ink roller
with sealing walls comprising a V-shape block having
faces contoured in conformity with the surface of the rolls.
Limitations of this solution arise because the sealing
walls are attached to the rollers as independent and
removable parts.

[0009] A space between the sealing walls and the roll
induces a gap whereby the coating composition could
flow and whereby friction with rolls could also be induced.
As a matter of fact, the coating set-up using ancillary parts
is not optimal as they do not efficiently prevent coating
composition from flowing out of the coating area in the
long run.

[0010] Furthermore, the friction between rolls and the
solid walls damages the system. Both rolls and the sub-
strate are therefore more subjected to wear and tear and
their durability is reduced, causing more maintenance
cost and machine stoppage than expected.

[0011] These limitations are particularly severe for
narrow widths, for instance ribbons. This is especially
limiting when coating an endless ribbon, such as one
used in an alternative thermal transfer printing apparatus
whereby an ink could be rejuvenated multiple times by an
in-situ coating-step-after-printing cycle. ’

[0012] Those limitations are also opposed to econom-
ical driving forces.

SUMMARY

[0013] The invention relates to a roller assembly in-
tended to be used in a coating module. Said roller as-
sembly comprises a main roller and at least one stopper.
The main roller includes a central portion intended to
receive a coating composition on its outer surface, said
central portion being defined by a first lateral side and a
second lateral side. The at least one stopper is arranged
adjacent to the first lateral side or adjacent to the second
lateral side of the central portion. Said at least one
stopper is designed to prevent migration of the coating
composition from the central portion.
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[0014] One advantage is that the stopper contains the
lateral migration of the coating composition during coat-
ing.

[0015] In one embodiment, the at least one stopper is

designed in such a way that the stress to compress said
stopper according to a radial direction of the main roller
when it levels with the outer surface of the central portion,
is superior to the stress to compress the central portion
according to said radial direction. The coating composi-
tion is advantageously contained within the central por-
tion by a difference of pressure exerted on the coating
composition.

[0016] In one embodiment, the roller assembly further
comprises an inner rigid core. In one embodiment, the
central portion comprises an outer elastic layer covering
said inner rigid core.

[0017] In one embodiment, the stopper comprises an
elastic outer band.

[0018] In one embodiment, the stopper comprises at
least one side roller arranged adjacent to the first lateral
side of the central portion and being free in rotation. Inone
embodiment, the outer elastic band, at rest, radially
protrudes from the outer surface of the central portion
at rest.

[0019] Inone embodiment, at least a portion of the top
outer surface of said outer elastic band comprises a slope
going towards the central portion of the main roller.
[0020] In one embodiment, the stopper comprises at
least one ridge protruding out of the circumferential sur-
face of the rigid core.

[0021] In one embodiment, the roller assembly further
comprises an outer elastic layer comprising at least a first
portion arranged to cover the circumferential surface of
the rigid core and a second portion comprising the outer
elastic band arranged to cover the at least one ridge.
[0022] Inone embodiment, the hardness of the at least
one ridge is superior to the hardness of the outer elastic
band.

[0023] Inoneembodiment,the atleastone lateral ridge
is embedded between the rigid core and the outer layer or
wherein the at least one lateral ridge is designed to level
with or protrude from the outer surface of an elastic layer
covering the central portion.

[0024] In one embodiment, the lateral ridges shaped
like a ring or like a thread.

[0025] In one embodiment, the at least one stopper is
designed to level with the outer surface of the central
portion when compressed. In one embodiment, when the
elastic outer band levels with the outer surface of the
central portion, the stress to compress said stopper
according to a radial direction of the main roller, is super-
ior to the stress to compress the central portion according
to said radial direction.

[0026] According to another aspect, the invention re-
lates to a coating module. The coating module com-
prises:

= a support roller;,
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= asubstrate to be coated wherein the supportroller
is arranged to transport the substrate;

= an application roller comprising at least a central
portion on its outer surface and two lateral portions
adjacent to the central portion;

= a device to apply a coating composition on the
central portion of the application roller.

[0027] Inone embodiment, the application roller being
arranged to coat the substrate supported by the support
roller with a coating composition.

[0028] In one embodiment, the outer surfaces of both
the support roller and the application roller are designed
to prevent migration of the coating composition from the
central portion.

[0029] In one embodiment, the application roller is a
roller assembly according to the present invention.
[0030] Inone embodiment, the supportrolleris aroller
assembly according to the present invention.

[0031] In one embodiment, the outer surfaces of both
the application roller and the support roller are designed
in such a way that, the stress applied to the coating
composition between the application roller and the sup-
port roller, is higher on the lateral portions than on the
central portion to contain the coating composition within
the central portion.

[0032] According to another aspect, the invention re-
lates to a thermal transfer printing apparatus, comprising
a coating module according to the invention to coat the
substrate on a coating zone. In one embodiment, the
substrate is an endless ribbon. In one embodiment, the
thermal transfer printing apparatus further comprises a
printhead and a conveyor system being designed to hold
and transport the endless ribbon from the coating zone to
the printhead and from the printhead to the coating zone.
[0033] According to another aspect, the invention re-
lates to a method to coat a substrate with a coating
composition comprising:

- delivering a coating composition on the application
roller of the coating module according to the inven-
tion;

- providing the transport of the substrate; wherein the
substrate covers at least the central portion and the
lateral portions of the application roller; and

- coating the substrate between the application roller
and the support roller by applying a coating compo-
sition on the application roller.

BRIEF DESCRIPTION OF FIGURES
[0034]

Fig. 1 is a schematic sectional view of a coating
module according to the prior art.

Fig. 2 illustrates a roller assembly according to a first
embodiment of the present invention wherein the
roller assembly comprises two side rollers, one on
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each side of the main roller.

Fig. 3A is a schematic cross-sectional view of an
application roller comprising a roller assembly ac-
cording to the first embodiment of the invention.
Fig. 3B is a schematic perspective view of a coating
module according to the first embodiment of the
invention.

Fig. 4A is a schematic cross-sectional view of the
roller assembly according to the first embodiment of
the invention.

Fig. 4B is a schematic cross-sectional view of the
roller assembly according to the first embodiment of
the invention wherein the outer surface of the side
rollers slopes faces the central portion of the appli-
cation roller.

Fig. 4C is a schematic cross-sectional view of the
coating module according to one embodiment of the
invention.

Fig. 4D is a schematic cross-sectional view of the
coating module according to one embodiment of the
invention wherein the outer surface of the side roller
comprises two slopes.

Fig. 5 is a schematic view of a thermal transfer
printing apparatus according to one embodiment
of the invention.

Fig. 6 is a schematic cross-sectional view of a roller
assembly according to another embodimentwherein
the side rollers are not coaxial in respect with the
main roller.

Fig. 7 is a schematic cross-sectional view of a roller
assembly according to anotherembodiment wherein
rotation axes of the side rollers are not parallel to the
longitudinal axis of the main roller.

Fig. 8 illustrates a roller assembly according to an-
other embodiment of the present invention wherein
the outer elastic layer is not represented for the sake
of clarity and wherein the main roller comprises two
stoppers, one on each side of the central portion and
further wherein each stopper comprises two lateral
ridges shaped like a ring.

Fig. 9 is a schematic perspective view of a coating
module comprising a roller assembly according to
one embodiment of the invention wherein the stop-
pers with one lateral ridge are represented in dot
lines to indicate they are underneath the outer elastic
layer.

Fig. 10 is a cross-sectional view of a roller assembly
according to one embodiment and a graph showing
the pressure profile applied to the ink coating com-
position along the outer surface of the roller assem-
bly on a plane which is perpendicular to the long-
itudinal axis of the main roller and passing through
the axis of the complementary roller (or the nip).
Fig. 11 is a schematic view of a stopper on one side of
a roller assembly according to another embodiment
of the present invention wherein the outer elastic
layer is not represented and wherein the lateral ridge
shapes like a thread.

10

15

20

25

30

35

40

45

50

55

Fig. 12 is a schematic cross-sectional view of aroller
assembly according to another embodiment of the
present invention the top outer surface of ridges
protrudes above the surface of the outer elastic layer
at rest.

Fig. 13 is a schematic cross-sectional view of aroller
assembly according to another embodiment of the
present invention wherein the top outer surface of
ridges flushes with the surface of the outer elastic
layer at rest.

DETAILED DESCRIPTION

[0035] Theinventionrelates to arollerassembly 1fora
coating module 10. Said roller assembly 1 comprises a
main roller 11. The main roller 11 comprises a central
portion 111. The mainroller 11 is free in rotation around its
longitudinal axis B.

[0036] In a first embodiment, the main roller is an
application roller and is intended to apply a coating
composition over the substrate 5 supported by a support
roller 2 of the coating module 10. In a second embodi-
ment, the main roller is the support roller of the coating
module and is intended to transport the substrate and is
arranged to press said substrate over the application
roller. The following description and the figures illustrate
the first embodiment wherein the main roller of the roller
assembly is the application roller. However, the skilled
person would easily understand that all features de-
scribed in reference to the first embodiment also apply
to the second embodiment wherein the main roller is a
support roller and the complementary roller is the appli-
cation roller.

[0037] The roller assembly 1 further comprises at least
one stopper 8 to contain a coating composition within a
central portion 111. Stoppers aim at preventing coating
spillage from the rollers upstream the nip or around the
roller’s circumference (coating meniscus). The stoppers
are preferably free in rotation around the longitudinal axis
B of the main roller and will be described hereafter.
[0038] In one embodiment, the roller assembly com-
prises at least one stopper 8 on each lateral side of the
main roller. In this embodiment, the central portion 111 is
defined between said two stoppers. The stoppers are
preferably arranged adjacent to the central portion.
[0039] By "lateral side", it should be understood the
limits of the central portion according to a direction par-
allel or sensibly parallel to the longitudinal axis B of the
main roller. In one embodiment, the lateral side com-
prises the junction between the central portion and one
stopper.

[0040] By "adjacent to a lateral side of the central
portion", it should be understood that the stopper is in
direct contact with the central portion of the roller or with
the lateral side of the central portion (i.e., according to the
longitudinal axis B).

[0041] The support roller 2 may be a drive roller. For
this purpose, the coating module 10 comprises a motor to
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control the rotation of the support roller 2. The motor may
be connected to a speed controller. In this embodiment,
the support roller controls the speed and the transport of
the substrate 5.

[0042] The roller assembly is arranged in such a way
that the central portion 111 of the application roller 11 is in
contact with a portion of the substrate supported by the
support roller. In one embodiment, the rotation of the
application roller 11 around the longitudinal axis B is
driven by the rotation of the support roller 2. In another
embodiment, a motor is provided to control the rotation of
the application roller 11.

[0043] In one embodiment, the coating module 10
further comprises a device 19 to feed the roller assembly
1. Such, device may apply the coating composition di-
rectly onto the outer surface of the central portion 111 of
the application roller 11 or directly to the ribbon 5 on the
side where the ribbon enters the coating system.
[0044] In the present description, the term "outer" is
used with respect to the rotation axis of a roller to refer to
an element or a surface facing away the rotation axis. For
example, the outer surface of a roller can be understood
as the circumferential surface of said roller.

[0045] In the present description, the "width" of an
element should be understood as its dimension accord-
ing to a direction parallel to the rotation axis of the main
roller or the application roller.

[0046] In one embodiment, the nip between the appli-
cation roller 11 and the substrate 5 supported by the
support roller 2 is fed by a dynamic coating pool 7 of
coating composition. The dynamic coating pool 7 may be
an excess of coating composition at the nip between the
application roller 11 and the substrate 5 supported by the
support roller 2.

[0047] Creating such dynamic coating pool 7 to feed
the nip advantageously improves the quality of coating.
Indeed, it creates a buffer volume of coating composition,
allowing the compensation of height fluctuation and vo-
lume variations of the coating composition feeding the
coating zone A. When the level of the dynamic coating
pool is low, the coater is said to be 'ultra-starved’. The
control of starvation in roll coating system is advanta-
geously improved by the coating module according to the
invention. Reducing the supply of liquid leads to the
disappearance of the upstream bank giving rise instead
to a second inlet meniscus. As a consequence, the level
of the dynamic coating pool may rise and lower upon the
delivery of the coating composition and determines the
appearance of a secondary inlet meniscus onto the ap-
plication roll.

[0048] The thickness of the coated layer on the sub-
strate preferably ranges from 3 to 100 wm and more
preferably between 3 um and 20 pm. The control of
the thickness of the coated layer obtained this way
may be advantageously homogeneous due to the control
of the level of coating composition within the dynamic
coating pool 7.

[0049] At high speeds, the application roll is coated

10

15

20

25

30

35

40

45

50

55

with the coating composition. The coating composition is
limited laterally by the stoppers 8 of the roller assembly to
advantageously cope with spillage or splattering and to
control nip starvation.

[0050] Preferably, as illustrated in figure 3B, the width
of the substrate 5 is superior to the width of the central
portion 111 (i.e., the distance between the two stoppers).
The substrate 5 and the support roller 2 are arranged in
such a way that the substrate 5 covers the entire width of
the central portion 111 and extends over both sides of the
stoppers.

[0051] One advantage is to maintain the substrate with
the stoppers to create a tension on the width of the
substrate, allowing the stretch of the substrate and avoid-
ing the fold of the substrate on the coating zone. A second
advantage is to form uncoated edges of width to delineate
the coated layer of the substrate. These advantages
participate in the performance of the coating process.
[0052] In another alternative embodiment, the width of
the substrate is equal or lower than the distance between
the two stoppers. In this embodiment, the whole width of
the substrate is in contact with the central portion of the
main roller and is coated with coating composition.
[0053] In one embodiment, the coating module 10
comprises a pressure controller comprising an active
element to squeeze the coating composition applied to
the substrate 5 between the central portion 111 of the
application roller 11 and the support roller 2 along the
coating zone.

[0054] The active element may modify the pressure
applied between the application roller 11 and the sub-
strate 5 or the along the coating zone A.

[0055] For this purpose, the application roller 11 may
be mounted in translation along a linear slide and the
pressure controller is configured to control the position of
the application roller 11 along said linear slide. The posi-
tion of the application roller 11 directly drives the pressure
applied to the coating composition between the two roll-
ers 11, 2.

[0056] The position of the application roller 11 may be
controlled with a motor or with a spring-loaded element,
or other means known by the skilled person to perform
this function. The control of the position of the application
roller 11 allows the adjustment of the force applied to the
application roller 11 against the support roller 2. In one
example, reducing the distance between the axis of
rotation of the application roller 11 and the axis of rotation
of the supportroller 2 increases the force applied against
the application roller 11.

[0057] In another embodiment, the active element
comprises magnetic means to apply a force to the appli-
cationroller 11 in the direction of the supportroller 2. Inan
alternative embodiment, the pressure controller and the
active element control a force applied to the supportroller
2 in the direction of the application roller 11.

[0058] Inone embodimentthe application roller 11 and
the supportroller 2 have their respective axis of symmetry
and rotate around this axis. Both the application roller 11,
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and the supportroller 2 are intended to be mounted onto a
frame and to rotate on themselves around their axis of
symmetry. Preferably, the rollers 11, 2 have a shape of a
cylinder and more preferably a shape of a circular right
cylinder. In another embodiment, at least one roller has a
shape of an elliptic cylinder or any shape allowing the
transport of a substrate by the rotation of said roller.
Stoppers, in particular side rollers, may as well exhibit
the shape of a circular right cylinder, an elliptic cylinder or
any shape adapted to cooperate with the main or com-
plementary roller. One advantage is to control the coating
width as to coat a selected portion of the substrate 5.
Another advantage is to confine the coating composition
within the substrate width and therefore, the risk that the
coating composition spills over or underneath the sub-
strate 5 is reduced.

[0059] Another advantage is to control the actual coat-
ing area, in particular its width. As a matter of fact, the
stoppers may roll over the substrate: the substrate width
is therefore larger than the coating area and the stoppers
act as a barrier to coat strips, narrow bands or any width-
delimited area over the substrate, for instance. A larger
substrate than the coating area is also promoting the
action of protection provided by the roller’'s assembly,
limiting the risk of spilling, soiling, grime, clogging and
dirtying the back side of the substrate. The actual coated
width is controlled and optimized as to cover the max-
imum substrate width to coat or defined regions. This
enhances the overall process yield as well as limiting
waste. The raw material resources such as the coating
composition and the substrate are optimally used there-
on.

[0060] For thermal transfer printing, this advantage is
particularly interesting at high coating speed and/or when
the coating composition is to be rejuvenated and/or when
the substrate has to be coated several times over an
endless ribbon, especially at high coating or printing
speeds.

Side rollers

[0061] Arollerassembly and a coating module accord-
ing to a first aspect of the invention is now described in
reference to figures 2 to 4D.

[0062] In one embodiment, the main roller 11 com-
prises a core 114 made of a rigid material and an elastic
outer layer 12 preferably elastically deformable. The out-
er surface of one or the other roller may be a smooth
surface, preferably without depressions. In one embodi-
ment, the central portion 111 comprises an outer layer 12
covering a rigid core of the main roller.

[0063] The outer layer 12 may comprise an elastomer
or rubber covering, with a thickness preferably ranging
from 1 mm and 8 mm, more preferably between 2 and 5
mm.

[0064] The outer layer 12 may comprise or may be
made of elastomers. The outer layer is preferably made
of or comprises a rubber (natural rubber or synthetic
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rubber) such as EPDM rubber (for ethylene propylene
diene monomer rubber). In one embodiment, the outer
layer is made of or comprises HNBR (for hydrogenated
nitrile butadiene rubber). One advantage of HNBR is that
they have higher thermal and chemical inertia or stability
than other synthetic rubbers, which improves the dur-
ability of the outer layer.

[0065] The hardness of the outer layer 12 preferably
ranges from 30 to 90 shore A.

[0066] The coating module may comprise at least a
pair of rollers and the hardness of the outer surface of one
roller is preferably superior to the hardness of the outer
surface of the other.

[0067] The outer surface of one roller could be textured
or engraved. A textured surface may comprise regularly
arranged depressions designed to transport a coating
composition thereon. For example, depressions are
made in the form of cups made by etching, for example
by laser etching. The depth of this depression is a few
microns, ranging from about 8 to 25 pm.

[0068] Therollerassembly 1 may comprise an axle 15.
In one embodiment, the application roller 11 is mounted
around said axle. In said embodiment, the application
roller 11 and the axle 15 are mechanically connected by
fixing means. Fixing means may comprise a through hole
17 within the application roller to connect the application
roller 11 to the axle with a screw, a pin or any other fixing
element.

[0069] In another embodiment, the axle 15 and the
application roller 11 are one unique monobloc element.
[0070] In one embodiment, as illustrated in figure 3B,
the width of the substrate 5 is superior to the width of the
central portion 111 (i.e., the distance between the two
stoppers). The substrate 5 and the support roller 2 are
arranged in such away that the substrate 5 extends along
the entire width of the central portion 111 and beyond the
stoppers. The uncoated coating composition remains
within the coating area and does not leak over the rollers’
edges because of the stoppers. This advantageously
allows coating a selected portion of the substrate 5 on
a predefined width while ensuring cleanliness of the roller
assembly.

[0071] By "nip", it should be understood the virtual line
wherein the coating composition is pressed between the
main roller and the complementary roller, i.e., the contact
line of the rollers on the planed defined by the two rollers
longitudinal axes. By "coating area", it should be under-
stood the surface wherein the coating composition is
pressed between the application roller and the support
roller.

[0072] In one preferred embodiment, each stopper 8
comprises a side roller. The central portion 111 is ar-
ranged between two sides rollers. In this purpose, the
side rollers define the boundaries of the central portion
111 of the application roller 11. The side rollers are pre-
ferably adjacent to the central portion 111 of the main
roller 11 and protruding above the outer surface of the
central portion 111.
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[0073] The siderollers may comprise a plain cylinder or
a hollow cylinder.

[0074] The side rollers may comprise two disks
mounted in rotation around the longitudinal axis of the
main roller. In other words, the axis of rotation of the side
rollers may be the same as the axis of rotation B of the
main roller. The side rollers may rotate independently
from the main roller 11. The rotation of the complemen-
tary roller 2 will drag the side rollers and will determine the
rotation speed of the side rollers, as well as the speed of
the substrate.

[0075] The side rollers are designed to radially pro-
trude above the outer surface of the central portion 111 of
the main roller 11. One advantage is to provide a lateral
wall to prevent the coating composition from spreading
outside the central portion 111 and to avoid scattering
coating droplets over the whole roller assembly. The wall
may be considered as a dike, i.e. a raised rib-like ele-
ment.

[0076] Preferably, the side rollers are made of elastic
material. As illustrated in figures 4A, 4B, 4C and 4D, each
roller comprises an outer elastic band 82 (also called "the
elastic band" in the present specification) made of elastic
material at the radial extremity of the side roller. The
elastic band 82 preferably extends from below the outer
surface of the central portion and protrudes above the
central portion.

[0077] In other words, the inner diameter of the outer
elastic band 82 at rest of the side roller is inferior to the
outer diameter of the central portion 111 of the main roller
11 and the outer diameter of the elastic band 82 at rest of
the side roller is superior to the outer diameter of said
central portion 111 of the main roller 11.

[0078] The elastic band 82 of the side roller is further
designed to flush, or to level with the outer surface 112 of
the central portion 111 during coating when compressed.
In other words, the circumferential surface of the elastic
band 82 of the side roller 8 is designed to be squashed
and flatten by pressure against the outer surface of the
complementary roller or the substrate during coating. As
illustrated in figure 4C, when the substrate 5 and the
coating composition 71 are squeezed between the main
roller 11 and the complementary roller 2, the elastic
bands 82 of the side rollers 8 are compressed in such
a way that they are constrained to reduce in volume. The
outer surface of the elastic band aligns with the outer
surface of the central portion 111 or with the coating
composition layer on said outer surface.

[0079] By "flush with" or "level with" it should be under-
stood that the top outer surface of the stopper (e.g., the
elastic band 82 of the side roller or the top outer surface of
the side roller) is arranged on the same level as the outer
surface of the central portion of the main roller. In other
words, the junction of the top outer surface of the stopper
and the outer surface of the central portion is regular and
does not comprise a step nor a gap. In other words, the
outer elastic band locally merges or blends in with the
surface of the complementary roller or with the substrate
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supported by the complementary roller or with the inter-
face between the ink and the substrate.

[0080] In one embodiment, the side roller is said to be
flush, it means it acts as a sealing wall to contain the
coating composition within the coating area. In one em-
bodiment, when the outer elastic band levels with the
outer surface 112 of the central portion, the distance
between the outer surface of the stopper and the long-
itudinal axis B is equal or sensibly equal to the distance
between the outer surface 112 of the central portion and
the longitudinal axis B, for example on each part of the
junction between the central portion and the stopper.
During coating, the distance between the outer surface
of the side roller and the longitudinal axis B is equal or
sensibly equal to the distance between the outer surface
112 of the central portion plus the coating layer thickness
and the longitudinal axis B.

[0081] In one embodiment, the main roller is the appli-
cation roller, and the complementary roller is a support
roller. The application roller comprises an elastomeric
cover or sleeve prone to apply a coating composition to
the coating zone A with a predefined pressure. The
pressure controller of the coating module may be con-
figured to compensate the pressure needed to press the
outer elastic bands 82 until it flattens against the sub-
strate.

[0082] In one embodiment, the elastic band 82 is de-
signed in such a way that the stress to be applied to
compress the elastic band 82 from the position at rest to
the compressed position wherein the elastic bands 82 is
flush with the outer surface of the application roller 11 is
constant, linear or sensibly linear along the width of the
elastic band 82 (i.e., according to the direction of the axis
of rotation B.

[0083] The stress to compress should be understood
as a stress to be applied to provide a unitary elastic
deformation of the elastic band and/ or the elastic defor-
mation of the outer layer of the central portion of the
application roller. The compression should be under-
stood as the compression provided between the applica-
tion roller and the support roller, i.e., according to a
direction along the axis passing through the center of
each roller or parallel to the radial direction Z of the main
roller 11.

[0084] Preferably, the force to be applied to deform an
elastic band 82 until it levels (or is flush) with the outer
surface of the application roller 11 is recorded in a mem-
ory of the controller. In one embodiment, the pressure
controlleris configured to receive the data comprising the
force value to be applied to deform an elastic band 82 until
it levels (or is flush) with the outer surface of the applica-
tion roller 11. Data may be transmitted from the memory
to the controller.

[0085] In one embodiment, the elastic material of the
outer elastic bands 82 comprises afoam. One advantage
ofthe foamis to allow its elastic compression according to
a first direction with a limited elastic deformation in a
second direction perpendicular to the first direction.
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One advantage is that the friction between the elastic
bands 82 and the holding elements 13 and the friction
between the elastic band 82 and the application roller 11
are limited during the compression of the side roller 8,
improving the sealing between the lateral side of the
central portion 111 and the coating zone A. Preferably,
the foam encompasses a semi-solid structure. The foam
may also be replaced by a resilient structure or any
material deformable acting as a sealant such as a gel
or a fibrous structure.

[0086] The side rollers, coupled with the rotation speed
ofthe rollers, advantageously provide the formation with-
in the dynamic coating pool 7 of a dynamic coating bead
that narrows on the edges of the central portion 111. Such
dynamic coating bead advantageously exhibits a re-
duced volume of coating composition at its edges and
further reduces the risk of overflow over the edge of the
coater.

[0087] As illustrated in figure 4C, the coating composi-
tion 71 is pressed between the substrate 5 and the outer
elastic layer 12 of the application roller 11. Said coating
composition within the coating zone A is laterally blocked
by the side rollers 8. The pressure applied between the
substrate 5 and the central portion 111 of the main roller
causes the coating to be applied to the substrate in a thin
layer. As illustrated, the elastic band 82 is designed in
such a way that, when squeezed by the support roller 2,
its outer surface flushes with the outer surface of the
central portion or with the coating composition pressed
between the substrate 5 and the central portion 111.
[0088] One advantage of such side rollers 8 is to pre-
vent the coating composition from escaping out of the
lateral sides of the central portion 111 and to bring back
the coating composition along the coating zone.

[0089] In one embodiment, illustrated in figure 4B, the
outer elastic band 82 comprises a first slant profile or
have a conical section with a smaller outer diameter on
the side of the central portion. In other words, the top
outer surface of the outer elastic band 82 is not flat but
comprises a first slope 81 going down toward the central
portion 111 of the main roller 11. One advantage is to
create a pressure profile when the side roller 8 flattens
against the outer surface of the other roller or the sub-
strate. Said pressure profile increases as the distance
from the central portion increases. Therefore, a coating
composition is blocked between the stopper 8 and the
substrate supported by the complementary roller 2. The
coating composition will naturally move back towards the
direction of the central portion 111.

[0090] In one preferred embodiment, at least one por-
tion of the first slope 81 of the top outer surface of the
outer elastic band 82 forms an angle comprised between
20° and 40° with the outer surface of the central portion
111. This first slope advantageously provides a better
migration of the coating composition to the central portion
111.

[0091] In one embodiment illustrated in figure 4D, the
side rollers comprise an arrow or triangular profile to
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stretch the ribbon and avoid wrinkles in the ribbon. In
other words, the outer surface of the outer elastic band 82
exhibits a second slope 83 going up toward the central
portion 111. Preferably, the first slope 81 is arranged
between the second slope 83 and the central portion 111.
[0092] In one preferred embodiment, at least one por-
tion of the second slope 83 of the top outer surface of the
stopper 8 forms an angle comprised between 20° and 40°
with the longitudinal axis B of the main roller. This second
slope advantageously reduces the formation of wrinkles
in the substrate 5.

[0093] In one embodiment, the first slope 81 and the
second slope 83 define an angled profile such as an
arrow pointing outwards its axis of rotation. The angled
profile may be symmetrical or preferably asymmetrical.
An asymmetrical angle advantageously allows to avoid
the appearance of wrinkles on the substrate.

[0094] Preferably, the outer elastic band 82 comprises
an asymmetric angled profile to stretch the ribbon. One
advantage is to avoid wrinkles in the substrate 5.
[0095] In one embodiment, the elastic band 82 has a
shape of an annular ring. Different shapes of the elastic
band can be implemented. Preferably, the shape of the
elastic band advantageously allows a homogeneous
pressure or a pressure higher on the outside than on
the inside (adjacent to the central portion) to guide the
liquid composition to the central portion 111.

Holding elements

[0096] In one embodiment illustrated in figure 4A and
4B and 4C, the roller assembly comprises at least one
holding elements 13. The holding elements 13 are ar-
ranged to shift each side roller 8 out of the rollers’ edges.
The holding element 13 may comprise a plate mechani-
cally connected to the axle 15 and/or mechanically con-
nected to a lateral portion of the main roller 11. The side
roller 8 may be fixed along the axial direction between the
plate and the central portion 111 of the application roller
11. In one embodiment, the holding elements 13 com-
prise an aperture 16 to be fixed with the lateral portion of
the application roller 11.

Pivot link

[0097] Inone embodiment, the rotation of the side roller
around the longitudinal axis B of the application roller is
independent from the rotation of the application roller. In
other words, both side rollers are mechanically con-
nected to the application roller 11 with a pivot link accord-
ing to the longitudinal axis B of the application roller 11.
[0098] Theouterdiameterofthe siderolleratrestbeing
superior to the outer diameter of the application roller 11,
this pivot link allows the side roller to rotate at an angular
speed different than the angular speed of the application
roller 11 and the rotation of the support roller drives the
rotation of the side rollers. This link advantageously re-
duces friction between the top outer surface of the side
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rollers and the substrate 5 driven by the support roller 2,
as they rotate with the same angular speed.

[0099] Preferably, the roller assembly 1 comprises
bearing 18 to provide such pivot link.

[0100] By pivotlink, it should preferably be understood
a mechanical link comprising one unique degree of free-
dom in rotation and 0 degree of freedom in translation.

[0101] Preferably, the side rollers and the mainroller 11
are mechanically connected by the bearing 18. Prefer-
ably, the bearings 18 comprise a rolling-element bearing.
The rolling-element bearing advantageously comprises
rolling elements such as balls or rollers between two
concentric grooves rings. The relative motion of said
grooves rings causes the rolling elements to roll with
limited resistance. In an alternative embodiment, the
bearings comprise at least one solid self-lubricating cy-
lindrical bearing.

[0102] In one preferred embodiment, the holding ele-
ments 13 is arranged in such a way that the elastic band
82 is squeezed between the central portion of the main
roller and the holding element to advantageously provide
ahermetic junction between the side roller 8 and the main
roller 11. This advantageously prevent the coating com-
position from penetrating the bearings 18 between the
side roller and the main roller 11.

[0103] In one embodiment, the longitudinal axis B of
the mainroller 11 is parallel or sensibly parallel to the axis
of rotation of the side roller.

[0104] Other examples of a roller assembly according
to the invention are now described in reference to figure 6
and figure 7. In this embodiment, the rotation axis C, C1,
C2, of the side rollers 80 is not coaxial with the long-
itudinal axis B of the main roller 11.

[0105] In one embodiment illustrated in figure 6, the
rotation axis C of each side roller 80 is parallel or sensibly
parallel to the rotation B of the main roller 11. Preferably,
the rotation axis C is closer to the outer surface of the
main roller than the longitudinal axis B of said main roller.
[0106] The side roller 80 is arranged adjacent to the
lateral side 113 of the main roller 11. One advantage is to
reduce the size of the side roller 80. Another advantage is
to increase the pressure between the elastic band and
the complementary roller. This pressure advantageously
improves the blocking of coating composition between
the two side rollers 80.

[0107] The side rollers may be mechanically con-
nected to an arm support 83 design to maintain the side
roller 80 adjacent to the main roller 11. The hermetic
sealing between the side roller 80 and the main roller
is therefore improved.

[0108] In another embodiment illustrated in figure 7,
the side roller 80 is tilted with respect to the longitudinal
axis B of the main roller.

[0109] In this embodiment, the rotation axis C1, C2 of
the side roller is not parallel nor sensibly parallel to the
longitudinal axis B of the main roller 11.

[0110] Preferably, the angle o between the rotation
axis C1, C2 of the side roller 80 and the longitudinal axis
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B of the main roller 11 ranges from 0° to 45°. This range
advantageously provides a hermetic sealing between the
side roller and the main roller. It also provides the ad-
vantage of pressing the elastic band against the sub-
strate or the complementary roller until it is flush with the
level of the outer surface of the main roller or with the nip
or with the layer of liquid coating composition.

[0111] In the same way as explained before, the side
roller is arranged in such a way that the elastic band is
adjacent and in contact with the lateral side of the main
roller to form a hermetic junction. The side roller 80 is also
arranged in such away that the elastic band 82 of the side
roller 80 protrudes radially from the outer surface 112 of
the central portion 111 atrest and is configured to be flush
with said outer surface 112 of the central portion when
compressed.

[0112] Said tilted side roller advantageously allows
creating pressure gradients between the elastic band
and the complementary roller. Furthermore, the tilted
side rollers advantageously reduce the friction with the
main roller. Finally, the speed of the side roller is not
affected by the motion of the main roller. Rather, the side
rollers are driven in speed by the substrate and the
complementary roller, reducing the friction between the
side roller and the substrate.

Lateral ridges

[0113] A roller assembly 30 and a coating module
according to a second aspect of the invention is now
described in reference to figures 8 to 13.

[0114] According to this second aspect, the roller as-
sembly 30 comprises at least one stopper arranged on
the main roller adjacent to the central portion 311 of the
main roller 31.

[0115] The main roller 31 comprises a rigid core 312
and an outer elastic layer 32. The stopper comprises at
least one ridge 38 on the outer surface of the core 312 of
the main roller 31. The roller assembly further comprises
an outer elastic layer 32. The outer elastic layer 32
comprises at least a portion 321 arranged on the outer
surface of the rigid core 312. In sake of clarity, the elastic
outer layer 32 is not illustrated in figure 8 and 11. The
elastic outer layer 32 may be the same as the outer layer
12 described in the first aspect of the present specifica-
tion.

[0116] In one embodiment, the main roller 31 com-
prises at least two ridges 38 and said ridges define the
lateral side of the central portion 311 of the main roller 31.
[0117] In one embodiment, the ridge 38 comprises a
step protruding from the core 312 of the main roller. The
ridge may also comprise an elongated region protruding
from the core of the main roller. Preferably, the ridge
extends along the surface of the core in such a way it
completely radially surrounds the core of the main roller.
In one embodiment, the ridge 38 wraps around the roller
for at least one turn.

[0118] As illustrated in figure 10, the outer surface of
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the elastic outer layer 32 of the main roller 31 is flat.
Indeed, the outer diameter of the main roller 31 covered
withits elastic outer layeris the same in the central portion
311 as above the ridges. In other words, the thickness of
the elastic outer layer 32 in the central portion 311 is equal
or sensibly equal to the sum of the thickness of the ridges
plus the thickness of the elastic outer layer in the vicinity
of the ridges 38.

[0119] Inone embodiment, the lateral ridge 38 and the
core 312 of the main roller 31 are a unique monobloc
piece.

[0120] Inone alternative embodiment, the lateral ridge
38 is made of a different material from the material of the
core of the main roller 31. Preferably, the hardness of the
core 312 is superior to the hardness of the material of the
lateral ridge 38. More preferably, the hardness of the
lateral ridge 38 is inferior to the hardness of the core
312 and superior to the hardness of the outer elastic layer
32.

[0121] Oneadvantage is to reduce the thickness of the
outer elastic layer 32 covering the lateral ridge 38. In one
other embodimentillustrated in figure 13, the lateral ridge
68 flushes with the outer surface of the outer elastic layer
at rest. In this embodiment, the material of the lateral
ridge 68 is chosen in such a way that it provides a
pressure high enough to stop the spread of the coating
composition out from the central portion 311 but soft
enough to avoid damaging the substrate 5. In one ex-
ample, the lateral ridge 68 is made of an elastomer such
as silicone rubber.

[0122] Preferably, the outer diameter of the roller as-
sembly on both sides of the junction between a lateral
ridge and the central portion 311 is constant. In other
words, the circumferential surface of the roller assembly
does not comprise a step between the lateral ridges and
the central portion. In other words, the outer diameter of
the roller assembly is constant or sensibly constantin the
vicinity of the lateral ridges. In another alternative embo-
diment illustrated in figure 12, the radial height of the
lateral ridge 58 is superior to the radial height of the elastic
outer layer 32. In this embodiment, the lateral ridge 58
protrudes from the outer surface of the outer elastic layer
32. In said embodiment, the hardness of the lateral ridge
58 is inferior to the hardness of the outer elastic layer.
[0123] In one embodiment, the elastic material of the
lateral ridge 58 comprises a foam. One advantage of the
foam is to allow its compression according to a first
direction with a limited elastic deformation in a second
direction perpendicular to the first direction. Preferably,
the foam encompasses a semi-solid structure. The foam
may also be replaced by a resilient structure or any
material elastically deformable acting as a sealant such
as a gel. The foam further advantageously allows to
damp overall vibrations during coating resulting in a more
stabilized process. The quality of coating is therefore
improved.

[0124] In one embodiment, the height of the ridge is
comprised between 10% and 95% of the height of the
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outer elastic layer within the central portion. This range of
thickness advantageously allows to contain the coating
composition within the central portion.

[0125] Preferably, the height of the lateral ridge and the
hardness of the outer layer are designed to contain the
coating composition within the central portion.

[0126] When the main roller is squeezed against the
substrate 5 supported by the support roller 2, the ridges
provide a pressurized area nearby the ridges, resulting in
a higher-pressure profile than in the area of the central
portion 311.

[0127] One advantage is to provide a surface of the
main roller wherein the stress to compress the outer
surface of the central portion 311 is inferior to the stress
to compress the main roller above the lateral ridges. In
such a way, the coating composition and the substrate 5
squeezed between the main roller and the complemen-
tary roller are more compressed on the lateral ridges than
on the central portion. This stopper straightforwardly
prevents the migration of said coating composition out
from the central portion.

[0128] Indeed, when the mainroller 31 and the support
roller 2 are pressed together, there should be a higher
pressure above the ridge than elsewhere of the main
roller 31. Because of this gradientin pressure, the coating
composition is gathered back to the central portion and
avoided to spread further towards the lateral side of the
main roller. Leaking over the edge of the main roller is
therefore advantageously reduced.

[0129] Such pressure profile Sisillustrated in figure 10.
Because the elastic outer layer is thicker, the pressure S
applied to the coating composition in the central portion
311 is lower than above the ridge. Therefore, the coating
composition is restricted from entering the area outside
the ridges 38 and converge towards the central portion
311 delimiting the coating zone A. The ridges hinder the
coating composition from spreading further aside.
[0130] In one embodiment illustrated in figure 8 and in
figure 10, a stopper comprises one ridge shaped like a
ring. Each stopper may comprise tworidges shaped like a
ring.

[0131] One advantage of the two ridges shaped like a
ring in both lateral ends of the central portion 311 is to
prevent the spread of coating composition out of the
coating zone away from the stoppers.

[0132] Inanotherembodimentillustrated in figure 11, a
stopper comprises at least one ridge 48 extending heli-
coidally along the main roller 31. In this embodiment, the
ridge 48 shapes like a thread. A thread shape advanta-
geously allows moving back the coating composition
towards the central portion 311 more efficiently. Indeed,
the coating composition between the two ends of the
thread portion will follow the thread profile and come back
within the central portion 311. This set-up advanta-
geously limits spillage, reduce waste, control the nip
starvation, and allows the optimization of the quantity
of the coating composition. In said embodiment, because
the limit of the central portion depends on the position of
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the lateral ridges, the width of said central portion within
the coating zone A varies slightly during the rotation of the
main roller.

[0133] Preferably, the direction of the thread of a first
stopper is the opposite of the direction of a second
stopper at the other side of the application roller. This
advantageously provides a guide to the coating compo-
sition to be drawn back to the dynamic coating pool
located in the central portion between the onsets first
and the second stopper.

[0134] Preferably, the direction of rotation of the main
roller is selected in such a way that the thread-shape
profile guides the coating composition to the center por-
tion 311 when rotating against the support roller 2.
[0135] The lateral ridge 48 shaped like a thread,
coupled with the rotation speed of the roller assembly,
advantageously provide the formation within the dynamic
coating pool 7 of a coating bead that narrows on the
edges of the central portion 311. Such a coating bead
advantageously reduces the risk of overflow and further
increase a lower coating thickness on the edge of the
coater layer on the substrate.

[0136] Another advantage of the thread shape of the
lateral ridges 48 is to improve web handling of the sub-
strate 5 with the stoppers to create a tension on the width
of the substrate, allowing the stretch and wrinkle-free
continuity of the substrate within the coating zone.
[0137] The invention further relates to a coating mod-
ule 10 comprising the roller assembly 30 according to the
present description.

[0138] In one alternative embodiment, the roller as-
sembly 30 comprises only one lateral ridge. In said
embodiment, the coating module is arranged in such a
way that the width of the coating zone is arranged verti-
cally. The coating composition within the dynamic coating
pool 7 moving down is stopped by the single lateral ridge.

Heating

[0139] Inone preferred embodiment, the roller assem-
bly comprises a heater designed to heat the coating
composition. Preferably, the main roller comprises a
heater designed to heat its outer surface such as a
heating resistor. In one embodiment, each or at least
one stopper further comprises a heater. Preferably, the
heater is designed to heat the outer surface of the stop-
per.

[0140] One advantage is to ensure that the tempera-
ture of the coating composition remains steady at the
edges of the outer surface, even at its extremities in
contact with the stopper. When using thermoplastic com-
positions, the heater provides a regulation of temperature
to coating composition to the dynamic coating pool and
allows keeping the coating composition in a molten state
during the coating operation. This also may apply to
printing operations, whereby the printing zone should
be precisely delimited at the edges.

[0141] Inthe embodimentsillustrated and described in
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the present description, the main roller of the roller as-
sembly which comprises the at least one stopper is the
application roller of the coating module. As described in
the present specification, the at least one stopper may
comprise a side roller or at least one ridge protruding out
of the inner rigid core of the roller. In one alternative or
cumulative non-illustrated embodiment, the complemen-
tary roller 2 may be a roller assembly as described in the
present specification. In this embodiment, the substrate
may be in contact with the top outer surface of the stopper
(forinstance inthe case of side rollers as stoppers) and/or
the outer elastic layer covering the top outer surface (for
instance in the case of lateral ridges as stoppers). All the
features of the stoppers (lateral ridges or the side rollers)
described for the application roller are also compatible to
be implemented in the support roller and vice versa.
[0142] Inall cases, during coating, the coating compo-
sition within the nip (or arranged between the two rollers)
undergoes a compressive or shear stress which is less
pronounced at the central portion of the roller than under-
neath the stoppers, at the lateral side of this central
portion.

[0143] The creation of such pressure profile advanta-
geously prevents the coating composition from moving
out of the central portion and leads to coating the sub-
strate with a strip of coating composition with clean edges
and further avoids coating composition leaks or spillage
on the uncoated side of the substrate.

[0144] In one embodiment, both the application roller
and the support roller are designed to create such pres-
sure profile (or stress profile) when the coating is per-
formed by pressing the substrate and the coating com-
position between said application roller and support roll-
er.

Additional stopper

[0145] In a preferred embodiment, the roller assembly
comprises two stoppers, each stopper being adjacent to
one lateral side of the central portion.

[0146] In another non-illustrated embodiment, the roll-
er assembly comprises a main roller comprising two
central portions and comprises a first stopper between
these two central portions. Preferably the first stopper is
arranged adjacent to both a first lateral side of a first
central portion and to a first lateral side of a second
central portion.

[0147] Preferably, suchrollerassembly also comprises
a second stopper adjacent to the second lateral side of
the first central portion and / or a third stopper adjacent to
the second lateral side of the second central portion. One
advantage is to allow coating the substrate with two strips
of coating composition in parallel separated by a space
uncoated with clean edges. Several stoppers may be
implemented in a coating unit to allow the neatness
coating of one or several strips.
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Thermal transfer printing apparatus

[0148] According to another aspect, the invention re-
lates to a printing apparatus 200 comprising a coating
module 10 according to the presentinvention wherein the
substrate 5 is an endless ribbon. The printing apparatus
200 further comprises a printhead 204 and a conveyor
system 201 to transport the endless ribbon 5 from the
coating zone A to the printhead 204 and from the print-
head 204 to the coating zone A and so on. In one
embodiment, the printhead comprises a device to alaser
beam directed to the endless ribbon to melt the coating
composition and to print said melted coating composition
on a print support 202.

[0149] One advantage is that the roller assembly 30
advantageously prevents dirtying the interior of the print-
ing apparatus. Stoppers advantageously allow keeping
the printer clean and running a longer time with no
maintenance. Fouling due to the presence of a dynamic
coating pool 7 is therefore significantly reduced as to
advantageously accelerate the print output.

[0150] The printing apparatus 200 may further com-
prise a print support 202 to be printed and a printing
conveyor system 203 arranged to drive the print support
202 in contact with the endless ribbon 5 along a printing
zone to allow the transfer of the coated layer from the
endless ribbon to the print support 202. Preferably, the
conveyor system 201 is designed to transport the end-
less ribbon 5 from the coating zone to the print support
202 to perform printing. The printhead 204 is arranged to
heat the coating composition coated on the endless
ribbon on a zone wherein the endless ribbon 5 is in
contact with the print support.

Method

[0151] According to another aspect, the invention re-
lates to a method for coating a substrate. This method is
preferably implemented using the roller assembly and/or
the coating module according to the invention.

[0152] On a first step, the central portion of the main
roller of the roller assembly is arranged in contact with the
substrate supported by the support roller 2 on its circum-
ferential surface to the ribbon. As a consequence, the top
outer surfaces of both side rollers are also in contact with
the substrate supported by the complementary roller. A
coating composition is also delivered on the outer surface
of the main roller.

[0153] On a second step, the substrate is transported
between the main roller and the complementary roller,
preferably covering both the central portion and the at
least one stopper. On this step, the substrate and/or the
coating composition are squeezed between the main
roller and the complementary roller, preferably on an
area comprising both the central portion and the stopper.
[0154] The atleast one stopper advantageously limits
the lateral spreading of the liquid coating composition on
the dynamic coating pool 7 out from the central portion.
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[0155] Indeed, when the coating composition is
squeezed between the application roller and the support
roller, the stress to compress the outer elastic band of the
stopper is superior to the stress to compress the outer
layer of the central portion, leading to prevent the lateral
migration of the coating composition from the central
portion.

[0156] According to another aspect, the invention re-
lates to a method to print a coating composition on a print
support using a thermal transfer printing apparatus.
[0157] When the coating module 10 is comprised in a
thermal transfer printing apparatus, the portion of the
endless ribbon 5 (i.e., the substrate) exiting the coating
zone A and coated is conveyed by the conveyor system
to the printhead for printing. During printing, a portion of
the coating composition is thermally transferred to the
print support 202 and the remaining coating composition
un-transferred remains on the ribbon 5.

[0158] The remaining coating composition which has
not been printed is then transported by the ribbon 5 to the
coating zone A to be coated again, providing ink-rejuve-
nation. This remaining coating composition is then used
to fill the dynamic coating pool 7 of the coating module.
[0159] Said coating composition to be rejuvenated
(especially a portion at the border of the coating strip),
when melted in contact with the heated application roller,
is centered or moved to back the central portion thanks to
the stoppers arranged adjacent to the lateral side of the
central portion. Therefore, the invention enables a strip of
coating composition to be coated onto the substrate with
clean edges.

[0160] Inone embodiment, the remaining coating com-
position on the ribbon 5 is heated between the printhead
204 and the coating zone A, preferably above its melting
point. The heating of the remaining ink coating composi-
tion advantageously melts the coating composition be-
fore arriving on the dynamic coating pool 7.

[0161] One advantage of the present invention is to
handle the thickness of the layer of ink coated 124 on the
ribbon, independently of the quantity of remaining ink 132
on the ribbon arriving on the coating zone A.

Claims

1. Roller assembly (1, 30) intended to be used in a
coating module (10); said roller assembly compris-

ing:

= A main roller (11, 31) including a central
portion (111, 311) intended to receive a coating
composition on its outer surface, said central
portion (111, 311) being defined by a first lateral
side (113) and a second lateral side;

= At least one stopper (8, 80, 38, 48, 58, 68)
being arranged adjacent to the first lateral side
(113) or adjacent to the second lateral side of the
central portion (111, 311) and said stopper being
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designed to prevent migration of the coating
composition from the central portion (111, 311).

Roller assembly according to claim 1, wherein the at
least one stopper (8, 80, 38,48, 58, 68) is designed in
such a way that the stress to compress said stopper
according to a radial direction (Z) of the main roller
when it levels with the outer surface of the central
portion (111, 311), is superior to the stress to com-
press the central portion (111, 311) according to said
radial direction (Z).

Roller assembly according to claim 1 or claim 2,
further comprising an inner rigid core (114, 312);
and the central portion (111) comprises an outer
elastic layer (12, 32) covering said rigid core (114,
312).

Roller assembly according to any of claims 1 to 3
wherein the stopper comprises an elastic outer band
(82, 321).

Rollerassembly (1) according to claim 4, wherein the
stopper comprises at least one side roller (8) ar-
ranged adjacent to the first lateral side of the central
portion (111) and being free in rotation, and wherein
the outer elastic band (82), at rest, radially protrudes
from the outer surface (112) of the central portion
(111) at rest.

Roller assembly (1) according to claim 4 or 5, where-
in at least a portion of the top outer surface of said
outer elastic band (82) comprises a slope (81) going
towards the central portion (111) ofthe mainroller (1).

Roller assembly (30) according to any of claims 1 to
4, wherein the stopper comprises at least one ridge
(38, 48, 58, 68) protruding out of the circumferential
surface of the rigid core (312).

Roller assembly (30) according to claim 7 and ac-
cording to claim 4, further comprising an outer elastic
layer (32) comprising at least a first portion arranged
to cover the circumferential surface of the rigid core
(312) and a second portion comprising the outer
elastic band (321) arranged to cover the at least
one ridge (38, 48).

Roller assembly (30) according to claim 8, wherein
the hardness of the at least one ridge (38, 48) is
superior to the hardness of the outer elastic band
(321).

Roller assembly (30) according to any of claims 8 to
9, wherein the at least one ridge (38, 48) is em-
bedded between the rigid core (312) and the outer
layer (32) or wherein the atleast one lateral ridge (58,
68) is designed to level with or protrude from the
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outer surface of an elastic layer (32) covering the
central portion (311).

Roller assembly (30) according to any of claims 7 to
10, wherein the lateral ridges (38, 48, 58, 68) shaped
like a ring or like a thread.

Coating module (10) comprising:

= a support roller (2);

= a substrate (5) to be coated wherein the
support roller is arranged to transport the sub-
strate (5);

= an application roller (1) comprising at least a
central portion on its outer surface and two
lateral portions adjacent to the central portion;
= a device to apply a coating composition (19)
on the central portion of the application roller;
the application roller being arranged to coat the
substrate supported by the support roller with a
coating composition.

wherein the outer surfaces of both the support
roller and the application roller are designed to
prevent migration of the coating composition
from the central portion (111, 311).

Coating module (10) according to claim 12, wherein
the outer surfaces of both the application roller (1)
and the support roller (2) are designed in such a way
that, the stress applied to the coating composition
between the application roller and the support roller,
is higher on the lateral portions than on the central
portion to contain the coating composition within the
central portion.

Thermal transfer printing apparatus (200), compris-
ing a coating module (10) according to claim 12 or 13
to coat the substrate on a coating zone (A), wherein
the substrate (5) is an endless ribbon, and wherein
the thermal transfer printing apparatus further com-
prises a printhead (204) and a conveyor system (2,
201) being designed to hold and transport the ribbon
(5) from the coating zone (A) to the printhead (204)
and from the printhead (204) to the coating zone (A).

Method to coat a substrate with a coating composi-
tion comprising:

= delivering a coating composition on the ap-
plication roller (1) of the coating module (10)
according to claim 12 or claim 13;

= providing the transport of the substrate (5);
wherein the substrate covers at least the central
portion and the lateral portions of the application
roller (1);

= coating the substrate (5) between the appli-
cation roller (1) and the support roller (2) by
applying a coating composition on the applica-



tion roller (1).
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