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Description

[0001] The present disclosure relates to a method, ap-
paratus and system for attaching a shrinkable label on a
product wherein the shrinkable label comprises a multi-
layered film comprising heat shrinkable material and pho-
tothermic material.
[0002] Sleeving systems have been developed for ef-
ficiently attaching sleeve-like labels on products, such as
containers (for instance food containers, bottles, jars,
bowls, holders, etc.). Examples of such sleeving systems
are described in WO 2011031160 A1, WO 2013/073938
A1 and WO 2014/006033 A1. These sleeving systems
are aimed at arranging sleeves (labels) around products
by feeding a continuous strip of flattened tubular heat-
shrinkable label material towards a spreading element,
transporting the tubular label material along the outer sur-
face of the spreading element so as to open the label
material, cutting the label material to form sleeve-shaped
labels and discharging the labels from the spreading el-
ement towards a row of products passing on a conveyor
below or above the spreading element. In other examples
the tubular label material is cut to form sleeves before
the tubular label material is opened. The labels are ar-
ranged more or less loosely around each of the products
and subsequently attached to the product by guiding the
products through an oven. The labels are made of heat-
shrinkable material and carrying the product through the
hot air and/or steam generated in the oven causes the
label to shrink and to thereby get firmly attached to the
product.
[0003] A drawback of using hot steam and/or hot air to
activate the shrinkable label material in order to shrink
the label onto the products is that the hot air and/or steam
may undesirably heat or even damage the substance
contained within the product. Furthermore, labels shrunk
using hot steam and/or air often do not conform com-
pletely to all of the contours of the product, especially if
the product has a complex shape.
[0004] It is known as such to use UV light to activate
the shrinking of the shrinkable label material. In this case
the shrinkable label is still made of heat shrinkable ma-
terial, but the heat is generated inside of the label instead
of being applied from the outside because the label ma-
terial is able to absorb the UV light and convert the ab-
sorbed UV light into thermal energy. Consequently, the
label material absorbing the UV light is heated up which
causes the label to contract. For example,
US2006/0275564 A1 describes a method (and appara-
tus) of attaching a shrinkable label on a product wherein
the shrinkable label comprises a multi-layered film com-
prising heat shrinkable material and photothermic mate-
rial, the method comprising: arranging the at least one
product with a shrinkable label in an irradiation volume,
the irradiation volume being defined by a plurality of UV
light emitters arranged to emit UV-light in the direction of
at least a shrinkable label arranged around the at least
one product and controlling the UV-light emitters to irra-

diate the at least one shrinkable label arranged around
the one or more products in the irradiation volume in order
for the photothermic material to heat up causing the heat
shrinkable material to shrink around the at least one prod-
uct.
[0005] However, the UV light sources typically used
are pulsed, gas-filled flash lamps or spark-gap discharge
devices. These UV light sources are expensive, bulky,
generate a lot of heat and tend to have a limited lifetime.
Additionally, the shrink quality that can be achieved with
these types of light sources may be relatively poor and/or
it has been proven difficult to attach the labels on products
on an industrial scale and/or in a sufficiently fast and re-
liable manner.
[0006] It is clear that there is a need to obtain an im-
proved method and system for activating the shrink char-
acteristics of a label and/or for properly attaching labels
to a plurality of products.
[0007] It may be an object to provide a method and
system of attaching labels to products wherein the above-
mentioned and/or other drawbacks of existing methods
and systems have been reduced.
[0008] According to a first aspect a method of attaching
a shrinkable label on a product is provided wherein the
shrinkable label comprises a multi-layered film compris-
ing heat shrinkable material and photothermic material,
the method comprising:

- transporting the at least one product on a conveyor;
- arranging the at least one product with a shrinkable

label in an irradiation volume, the irradiation volume
being defined by a plurality of UV light emitters ar-
ranged to emit UV-light in the direction of at least a
shrinkable label arranged around the at least one
product;

- controlling the UV-light emitters to irradiate the at
least one shrinkable label arranged around the one
or more products in the irradiation volume in order
for the photothermic material to heat up causing the
heat shrinkable material to shrink around the at least
one product;

wherein the UV light has a peak wavelength between
200 and 399 nm and at least 90% of the UV light is within
a bandwidth of +/- 30 nm of the peak wavelength.
[0009] Good attachment results may be achieved
when the method and system involve the use of ultraviolet
(UV) light having a peak wavelength between 200 and
399 nm, for instance between 300 nm and 395 nm or
between 350 nm and 390 nm, while at least 90% of the
UV light is within a bandwidth of +/- 30 nm of the peak
wavelength. For example, the peak wavelength may be
365 nm, 385 nm or 395 nm.
[0010] The claimed range(s) enable(s) good shrink re-
sults, for instance a label that has been evenly shrunk
around the product. Furthermore the range provides a
reduced color influence of the printed label material. In
other words, the claimed wavelength range avoids or at
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least reduces the influence on the shrink result of label
material that provides the label with the required (visual)
color effect. Therefore a more even shrink result may be
achieved.
[0011] Another disadvantage of the above-mentioned
typical UV light sources is that these source may be det-
rimental to the safety of the environment. For instance,
the light emitted by these typical UV light sources may
contain short-wavelength ultraviolet light (UVC) which
may be harmful to the content with which the products
are filled and/or to the human operator. The harmful part
of the radiation may be filtered out by a separate filtering
unit, but the filtering unit makes the device more complex.
Furthermore, harmful gasses such as ozone may be gen-
erated which gasses need to be discharged. The means
for discharging these gasses make the device more com-
plex and expensive. Therefore, according to a further as-
pect, the UV light emitters are LED UV light emitters.
[0012] By making use of a plurality of LED UV light
emitters arranged to define an irradiation volume wherein
the products may be transported, a relatively low cost
and/or compact arrangement can be realized for a fast
and reliable attachment of the labels to the products. The
products and irradiation volume may be arranged to (con-
tinuously or intermittently) move relative to each other.
This relative movement may be achieved by moving the
products relative to a stationary irradiation volume, by
moving the irradiation volume relative to a stationary
product and/or by moving both the irradiation volume and
the product, as will be explained hereafter. Furthermore,
while the irradiation volume and hence the UV light emit-
ters may be kept stationary during the irradiation of a
product, the radiation beam (s) generated by the UV light
emitters may be caused to move during irradiation, for
instance by means of movable reflectors and/or lenses.
In specific embodiments the method comprises trans-
porting the at least one product on a conveyor and irra-
diating the at least one product while the product is being
transported by the conveyor.
[0013] Furthermore, in embodiments of the present
disclosure, the conveyor may be configured to rotate the
product inside the irradiation volume during the irradia-
tion by the UV light emitters and/or the UV emitter support
may be configured to rotate the support and thereby the
irradiation volume. During the rotation the products may
continue to be transported in the direction of transport of
the conveyor or may be temporarily halted. The rotation
of the UV emitter support and/or the products may be
assist in irradiating essentially the entire outer surface of
the label to the UV light from the UV light emitters or even
to provide a substantially uniform distribution of UV light
across the label and thereby to increase the attachment
result.
[0014] As mentioned above the products and irradia-
tion volume formed by the UV light emitters may be ar-
ranged to continuously or intermittently move relative to
each other. For instance, the conveyor may transport the
products intermittently and the irradiation may be per-

formed in the time intervals in which the products are
stopped. In other embodiments the products are trans-
ported continuously and the irradiation is performed dur-
ing movement of the products.
[0015] In specific embodiments the supports may be
embodied as two half-cup-shaped supports arranged at
either side of the trajectory of the products on the con-
veyor. The UV emitters arranged over the curved inner
surface of each of the half-cup-shaped supports. The
method may involve:

moving one or more UV light emitter supports com-
prising a plurality of UV light emitters in a direction
perpendicular to the trajectory of the products on the
conveyor so as to position the UV light emitters in a
predetermined range from the products being trans-
ported;
irradiating the one or more sleeve- shaped labels
arranged around the one or more products so as to
shrink the labels around the one or more products;
moving the one or more UV light emitter supports
away from the trajectory.

[0016] When the products are transported intermittent-
ly, the movement of the UV light emitter supports is per-
formed in a time interval when the transport of the product
has been interrupted. When the products are transmitted
continuously, the method may involve:

continuously transporting products on a conveyor in
a transport direction;
transporting one or more a UV light emitter supports
from a start position in a direction parallel to the trans-
port direction and synchronously with the products
being transported;
moving the one or more UV light emitter supports
towards the one or more products in a direction per-
pendicular to the transport direction so as to position
the UV light emitters in a predetermined range from
the products being transported;
irradiating the one or more sleeve-shaped labels ar-
ranged around the one or more products so as to
shrink the labels around the one or more products;
moving the one or more UV light emitter supports
away from each other; and
transporting the UV light emitter supports back to the
start position.

[0017] The above operations are repeated for succes-
sive further batches of one or more products. In this man-
ner a plurality of labels may be synchronously attached
to a plurality of products and therefore the speed and/or
quality of the attachment operation can be increased.
[0018] In some specific embodiments the irradiation
volume may be pocket formed by one or more walls at
least partially surrounding the one or more product. The
pocket may be a cylindrical pocket when the UV emitters
are mounted in a (at least partially) cylindrical wall
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(wherein the cylinder may have a circular or oval cross-
section). The pocket may also take the shape of a rec-
tangular block when the UV emitters are mounted in two
straight walls extending parallel to the direction of trans-
port of the products. The UV emitters may also be mount-
ed to one or more curved or arched walls, as will be ex-
plained hereafter.
[0019] The labels may be fully attached to the products
or only partially, depending on the application. For in-
stance, when the label is used for tamper evidence pur-
poses, the attachment may be partial only (partial in the
sense that the label is only locally shrunk. This local at-
tachment may be sufficient for the purpose of a tamper
evidence) and/or may be a low-quality attachment. Fur-
thermore, the label may be a full label or a partial label.
[0020] A suitable irradiation may be achieved when the
UV light emitters are arranged to direct UV light substan-
tially transversely of the label surface so that an even
distribution of the light intensity over the label may be
easily achieved.
[0021] In order to illuminate the label on a product from
essentially all directions the UV light emitters may be
arranged in a substantially cylindrical pattern at least
partly surrounding the irradiation volume. A further ben-
efit of the use of a cylindrical pattern is that the pattern
can be the same for products and/or labels of different
sizes. The required illumination power of the emitters
may be kept relatively low.
[0022] In other embodiments the UV light emitters may
be arranged in a pattern essentially parallel to the trans-
port direction of the at least one product on the conveyor.
The pattern may form a flat or curved wall that is located
alongside the conveyor on which the products are con-
veyed. In embodiments wherein the UV lights are posi-
tioned at one side of the conveyor only, the products may
need to be rotated during the illumination in order to at-
tach the label. In other embodiments wherein the UV
lights are positioned at both sides of the conveyor, the
products may be illuminated without the need to rotate
the products during the illumination (although also in this
case the products may be mounted to the conveyor so
as to rotate the products at the same time as they are
transported along the UV emitters).
[0023] The UV light emitters may have been arranged
to focus UV light on a focus area. The conveyor may be
arranged to move consecutive products to and from the
focus area to expose the products to a suitable dose of
UV light (i.e. a suitable light intensity during a suitable
time interval). The focusing of the UV light may involve
directing UV light in a direction transversely of the trans-
port direction of the at least one product, for instance in
embodiments wherein the UV light emitters are arranged
in a cylindrical arrangement and the products are trans-
ported in axial direction through the cylindrical arrange-
ment or embodiments wherein the products are trans-
ported between two opposing flat walls of UV light emit-
ters. In other embodiments the UV light may also be di-
rected in oblique directions and/or parallel directions rel-

ative to the transport direction.
[0024] In embodiments the method may further com-
prise:

arranging the at least one product in the irradiation
volume;
arranging at least one label on the at least one prod-
uct arranged inside the irradiation volume;
irradiating the label with UV light from the UV light
emitters to attach the label to the at least one product.

[0025] In these embodiments a product is arranged in-
side the irradiation volume before a label is arranged
around the product. Only when the product has arrived
in the irradiation volume, the label is arranged around
the product, for instance by sliding a sleeve-like label
over the product. The UV emitters may then be activated
to start irradiating the label.
[0026] In other embodiments the method comprises
arranging a product in the irradiation volume that already
has been provided by a label. The product is, in other
words, pre-sleeved before it enters the irradiation vol-
ume. The irradiation in the irradiation volume then may
actually attach the label to the product.
[0027] In still other embodiments at least one label, for
instance a sleeve-like label in its opened state, is ar-
ranged in the irradiation volume. Once the label has been
arranged in the irradiation volume, at least one product
is arranged in the irradiation volume in such a manner
that the label gets arranged on the at least one product.
For example, this may be achieved by sliding the product
inside the above-mentioned sleeve-like label in its
opened position. Additionally or alternatively, this can be
achieved with a dummy element. The sleeve is arranged
on the dummy element provided in the irradiation volume.
The dummy element may be a tube, for instance a cylin-
drical tube, having a relatively stiff wall. The diameter of
the tube is slightly larger than the diameter of the product
so that the product can be easily slid inside the tube.
Once the product has been moved into the dummy ele-
ment, the dummy element may be removed, leaving the
label to be (loosely) arranged around the product, ready
for being attached to the product by irradiating the label
with UV light.
[0028] The label and/or the product may be preheated
before and/or after the label is being applied around the
product (but before the label is attached to the product)
so as to support the subsequent heat-shrinking opera-
tion. For instance, if the label arranged around the prod-
uct is warmed up, a lower radiation dose (i.e. lower light
intensity and/or shorter irradiation time interval) may be
sufficient to firmly attach the label to the product. The
preheating may involve heating the label to attain a tem-
perature of at least 10 degrees Celsius below the shrink-
ing temperature of the label material. For instance, the
labels may be heated to a temperature of 50-70 degrees
Celsius, before the labels are irradiated with UV light. In
other embodiments also the wall of the product may be
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heated to some extent in order to achieve the same effect.
[0029] According to a second aspect of the present
disclosure an apparatus for attaching a shrinkable label
on a product is provided wherein the shrinkable label
comprises a multi-layered film comprising heat shrinka-
ble material and photothermic material, the apparatus
comprising:

a plurality of UV light emitters;
at least one UV light emitter configured to support
the UV light emitters, the UV light emitter support
being shaped to form an irradiation volume in which
one or more products can be arranged;
a controller configured to control the UV-light emit-
ters to irradiate the one or more shrinkable labels
arranged on the one or more products in the irradi-
ation volume in order for the photothermic material
to heat up causing the heat shrinkable material to
shrink around the one or more products.

[0030] The UV light emitters may be configured to emit
UV light having a peak wavelength between 200 and 399
nm, wherein at least 90% of the UV light is within a band-
width of +/- 30 nm of the peak wavelength. As mentioned
earlier, this range of wavelengths helps obtaining good
shrink results.
[0031] In case of the use of LED’s as UV light emitters
it would be possible to realize a compact design of the
apparatus wherein a relatively low amount of heat is gen-
erated during the irradiation. Furthermore, the light emit-
ted by the LED UV light emitter may provide light in a
frequency range without the above-mentioned harmful
UVC radiation and therefore the use of LED UV lights
may be less harmful to the environment.
[0032] The at least one UV light emitter support may
comprise a substantially cylindrical frame at least partly
surrounding the irradiation volume. The UV light emitters
may be arranged in a cylindrical pattern, for instance by
mounting the emitters in the cylindrical frame. The UV
light emitter support may also be configured to support
the UV light emitters in a substantially flat or slightly
curved frame or wall. More specifically, the UV light emit-
ters may be mounted in one or more frames forming two
straight walls extending parallel to a conveyor. The UV
emitters may also be mounted to one or more curved or
arched walls.
[0033] According to a third aspect a system for attach-
ment of a label to a product is provided. The system com-
prises one or more of the apparatus as described herein
and one or more conveyors for transporting the products.
The conveyor may be any type of conveyor that is able
to convey (transport) one or more products, preferably
one or more rows of products, into the irradiation volume
and out of the irradiation volume. For instance, the con-
veyor may comprise an endless transport belt driven by
one or more electric motors. The conveyor may be em-
bodied to carry the products in a fixed or variable orien-
tation.

[0034] The apparatus may further comprise a rotation
unit configured to rotate a product when the product is
arranged in the irradiation volume. For instance, the ro-
tation unit may be integrated with the conveyor so that
the products may both be transported into and out of the
irradiation volume while being rotated. The rotation unit
may even be configured to rotate the product during ir-
radiation. In this manner essentially the entire outer sur-
face of the label to the UV light from the UV light emitters
may be illuminated.
[0035] The plurality of UV emitters may be positioned
in a pattern comprising a number of (straight) rows and
columns, the columns extending generally parallel to the
axial direction of the product. The UV emitters of a row
or a column may be mounted on an elongated strip. In
further embodiments the UV light emitter support com-
prises a plurality of strips, each strip comprising one or
more columns of UV light emitters. The strips of UV light
emitters may be arranged in an abutting manner. In other
embodiments the strips are arranged a distance relative
to each other. The distance between neighboring strips
(also referred to as the clearance between the strips)
may be between two times and eight times the width of
the strips. In this manner a reduction may be realized of
the amount of heat generated during the irradiation (rel-
ative to the amount of heat generated when all rows of
UV emitters are arranged in an abutting manner across
the surface of the emitter support facing the focus area)
and in the amount of UV light emitters used to irradiate
the labels, while still a relatively even distribution of the
irradiated light may be achieved.
[0036] In an embodiment the conveyor, UV light emitter
and controller are configured to:

a) move the products past a plurality of stationary
UV light emitters;
b) move UV light emitters past a plurality of stationary
products; or
c) move the UV light emitters and the products.

[0037] In embodiments of the present disclosure the
UV light emitter support is configured to support the UV
light emitters in an arrangement that causes the UV light
emitters to emit UV light in a direction transversely of the
transport direction of the at least one product and/or to
support the UV light emitters in an arrangement that
cause the UV light emitters to focus UV light on a focus
area.
[0038] The apparatus may comprise a sleeving device
for applying sleeve-like labels on the products. For in-
stance, a sleeving device may be a device as described
in any of the previous applications WO 2011031160 A1,
WO 2013/073938 A1 and WO 2014/006033 A1. Other
methods and devices for applying sleeves to the products
may be employed as well.
[0039] According to an exemplifying example the one
or more UV light emitter supports may be mounted to be
movable in a direction perpendicular to the trajectory of
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the products on the conveyor, the apparatus further com-
prising a drive unit for driving the movement of the UV
light emitter support. The apparatus may further be con-
figured to:

- move the one or more UV light emitter supports to-
wards the trajectory so as to position the UV light
emitters in a predetermined range from products be-
ing transported;

- irradiate the one or more sleeve- shaped labels ar-
ranged around the one or more products so as to
shrink the labels around the one or more products;

- move the one or more UV light emitter supports away
from the trajectory.

[0040] In another embodiment the one or more UV light
emitter supports are mounted to be movable in a first
direction parallel to the trajectory of the products on the
conveyor and a second direction perpendicular to the
trajectory of the products on the conveyor, the apparatus
further comprising a drive unit for driving the movement
of the UV light emitter support, the apparatus further be-
ing configured to:

transport the one or more a UV light emitter supports
from a start position in the first direction, synchro-
nously with the products being transported;
move the one or more UV light emitter supports in
the second direction towards the one or more prod-
ucts so as to position the UV light emitters in a pre-
determined range from the products being transport-
ed;
irradiate the one or more sleeve- shaped labels ar-
ranged around the one or more products so as to
shrink the labels around the one or more products;
move the one or more UV light emitter supports away
from the trajectory; and
transport the one or more UV light emitter supports
back to the start position.

[0041] In a further embodiment the apparatus compris-
es two UV light emitter supports arranged at either side
of the trajectory of the products on the conveyor, wherein
each of the UV light emitter supports comprises one or
more half-cup-shaped elements, wherein each half-cup-
shaped element comprises a curved inner surface pro-
vided with UV light emitters.
[0042] In a further embodiment the apparatus compris-
es a preheating unit configured to preheat the products
before the irradiation with UV light. Preheating the label
may reduce the amount of light needed to shrink the la-
bels around the products. Therefore preheating may be
helpful to reduce irradiation dosage. This reduction of the
amount of light may reduce the attachment time and
thereby the "takt" time of the apparatus. The light dose
reduction decreases the amount of heat that is generated
by the illumination process. Preferably the preheating
unit is arranged outside of the irradiation volume. The

preheating unit may be configured to heat the label ma-
terial to a temperature of at least 10 degrees Celsius
below the shrinking temperature and/or to a temperature
of 50-70 degrees Celsius.
[0043] Further characteristics of the present invention
will be elucidated in the accompanying description of var-
ious preferred embodiments thereof. In the description
reference is made to the annexed figures.

Figure 1A is a schematic view of a cross-section
through a first embodiment of a multi-layered film;
Figure 1B is a schematic view of a cross-section
through a second embodiment of a multi-layered
film;
Figure 1C is a schematic view of a cross-section
through a third embodiment of a multi-layered film;
Figure 1D is a schematic view of a cross-section
through a fourth embodiment of a multi-layered film;
Figure 1E is a schematic view of a cross-section
through a fifth embodiment of a multi-layered film;
Figure 1F is a schematic view of a cross-section
through a sixth embodiment of a multi-layered film;
Figure 1G is a schematic view of a cross-section
through a seventh embodiment of a multi-layered
film;
Figures 2A-2C are a front view and two cross-sec-
tional views of an eighth embodiment of a multi-lay-
ered film of the present invention;
Figure 3 is a schematic side view of an attachment
system according to an embodiment of the present
invention;
Figure 4 is a schematic view of a cross-section of an
embodiment of an attachment apparatus according
to the present invention;
Figures 5A-5D are side views of various embodi-
ments of an array of UV-LED light emitters of an at-
tachment apparatus for attaching a label on a prod-
uct;
Figure 6-9 are schematic top views of respective fur-
ther embodiments of an attachment apparatus;
Figures 10A-10E show a conveyor and a part of a
further embodiment of an attachment apparatus,
wherein figures 10A-10E show the conveyor with at-
tachment apparatus in various stages of the attach-
ment operation;
Figure 11A and 11B are a schematic side view and
top view of a further embodiment of an attachment
system;
Figures 12A-12B are a schematic side view and top
view of a (part of) an attachment system according
to a further embodiment;
Figure 13 is a schematic side view of still further em-
bodiment of an attachment system;
Figure 14 is a schematic view of a further embodi-
ment of an attachment apparatus wherein a carou-
sel-type of conveyor is used to transport the products
along a plurality of irradiation volumes;
Figure 15 is a schematic view of a further embodi-
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ment of an attachment apparatus wherein a carou-
sel-type of transport mechanism is used to transport
the irradiation volumes relative to products transport-
ed on a linear conveyor; and
Figure 16 is a schematic view of a further embodi-
ment of an attachment apparatus wherein a plurality
of irradiation volumes are positioned on number of
rotating disks.

[0044] Unless defined otherwise, all technical terms
used herein have the same meaning as commonly un-
derstood by one of ordinary skill in the art to which this
invention belongs. Still, certain elements are defined be-
low for the sake of clarity and ease of reference. Further-
more it is noted that, as used herein and in the appended
claims, the singular forms "a", "an", and "the" include plu-
ral referents unless the context clearly dictates otherwise.
It is further noted that the claims may be drafted to ex-
clude any optional element. As such, this statement is
intended to serve as antecedent basis for use of such
exclusive terminology as "solely," "only" and the like in
connection with the recitation of claim elements, or use
of a "negative" limitation.
[0045] As will be apparent to those of skill in the art
upon reading this disclosure, each of the individual em-
bodiments described and illustrated herein has discrete
components and features which may be readily separat-
ed from or combined with the features of any of the other
several embodiments without departing from the scope
of the present invention as defined by the appended
claims. Any recited method can be carried out in the order
of events recited or in any other order which is logically
possible.
[0046] Referring to figures 1A-1G several embodi-
ments of heat shrinkable multi-layered films to be at-
tached to a product, such as - but not limited to - contain-
ers, bottles, receptacles, holders for holding a variety
types of foodstuff or non-foodstuff materials, etc. are pre-
sented. In the embodiments of figures 1A and 1B, the
multi-layered film 1 comprises a base layer film 2 and a
photothermic layer 3. The photothermic layer 3 is made
of material that causes the generation of thermal energy
(heat) when the material is irradiated with electromag-
netic radiation, such as light, for instance ultraviolet light
(UV light). More specifically, the electromagnetic radia-
tion produces the photoexcitation of the material, result-
ing in the production of thermal energy (heat).
[0047] The layer 3 may also be a combined photother-
mic and design layer. Figure 1A shows a combined pho-
tothermic and design layer 3 that has been printed on
top of the base layer film 2, whereas in figure 1B the
combined photothermic and design layer 3 has been
printed below the base layer film 2. In figures 1A-1G, a
bottom or lower side of the film 1 is defined as a side of
the film that faces or touches the outer surface of the
product when applied onto said product, whereas a top
or upper side of the film relates to a side of the film that
faces the source of electromagnetic radiation when the

layer is irradiated.
[0048] In figure 1A, the combined photothermic and
design layer 3 may be formed from a transparent lacquer.
As well as having good UV absorption properties, this
transparent lacquer may provide a protective layer. This
is because when the film 1 of figure 1A is fitted around a
product, it is the base layer film 2 that will be in contact
with the product, and the combined photothermic and
design layer 3 will form the top layer of the film 1. The
combined photothermic and design layer 3 of the film 1
of Figure 1B may also be formed from a transparent lac-
quer. However, in contrast to the first embodiment, it is
the combined photothermic and design layer 3 of this
second embodiment that will come into contact with a
product. Therefore, in addition to providing good UV ab-
sorption, this embodiment protects the combined photo-
thermic and design layer against scratching. Alternative-
ly, the combined photothermic and design layer 3 of the
embodiments of figures 1A and 1B may be comprise
colored inks, for example, black and white inks, where
these inks also have good UV absorption properties.
[0049] In figures 1C-1F, the multi-layered film 1 com-
prises separate photothermic and design layers 4, 5. In
the embodiment of figure 1C, the film 1 comprises a pho-
tothermic layer 4 arranged directly on the base layer film
2, and a separate design layer 5 arranged on the photo-
thermic layer 4. In this embodiment, the photothermic
layer 4 may comprise a transparent lacquer that has good
UV absorption properties. The photothermic layer 4 may
act as a binder between the base layer film 2 and the
design layer 5. In the embodiment of figure ID, the film 1
comprises a photothermic layer 4 arranged on the upper
surface of the base layer film 2 and a design layer 5 ar-
ranged on the lower surface of the base layer film 2. In
this embodiment, the photothermic layer 4 may once
again be formed from a transparent lacquer that has good
UV absorption properties. As the lacquer is provided on
top of the base layer film 2, the photothermic layer 4 will
form the outer layer of the film 1 and the lacquer may
provide an additional protective coating for the film 1.
[0050] In the embodiments of figures 1C and ID, the
design layer 5 forms the lowermost layer of the film 1.
This means that both the photothermic layer 4 and the
base layer film 2 should be transparent so that the design
can be seen when it is viewed through both the photo-
thermic and base layer film (4, 2).
[0051] In all of the embodiments of Figures 1A to ID,
the layer comprising the photothermic material (either
the photothermic layer 4 or the combined photothermic
and design layer 3) is provided directly on the base layer
film 2. In contrast, in the embodiments of Figures IE and
IF, the photothermic material is provided in a photother-
mic layer 4 that is in indirect contact with the base layer
film 2. In other words, in the embodiments of Figures IE
and IF, the design layer 5 lies between the base layer
film 2 and the photothermic layer 4. In Figure IE, the film
1 is provided with a base layer film 2 as the outmost layer.
A design layer 5 is then provided on the lower surface of
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this base layer film 2, and a photothermic layer 4 is pro-
vided below the design layer 5. In this embodiment, the
photothermic layer 4 could comprise a transparent lac-
quer or colored inks (such as black and white ink). Both
the lacquer and the colored inks would have good UV
absorption properties.
[0052] In the embodiment of figure IF, the photothermic
layer 4 and the design layer 5 are both provided on the
upper surface of the base layer film 2. In particular, in
this embodiment, the design layer 5 is sandwiched be-
tween the photothermic layer 4 and the base layer film
2. As the design layer 5 is positioned below the photo-
thermic layer 4, the photothermic layer 4 must be trans-
parent (for example, a transparent lacquer) or the design
would not be visible.
[0053] As the photothermic layer 4 is provided on an
exposed surface of the film 1 in figure IF, this photother-
mic layer 4 can once again act as a protective layer. In
the embodiments of figures IE and IF, the photothermic
layer 4 is protecting the design layer 5.
[0054] The embodiment of figure 1G comprises a film
1 comprising a combined photothermic and design layer
3 and a base layer film 2 comprising a multi-layered lam-
inated film formed from five separate layers 2a, 2b, 2c,
2d, 2e. The multi-layered laminated film may have any
number of layers, preferably three or five. The base layer
film 2 comprising a multi-layered laminated film in the
present embodiment comprises a core layer 2c of poly-
styrene (PS), two middle layers (2b, 2d) of a blend of
polyethylene terephthalate (PET) and polystyrene
(PET/PS), and two surface layers (2a, 2e) of polyethylene
terephthalate (PET).
[0055] Figure 2A shows a front view of a multi-layered
film 10 provided with a design. As shown in figures 2B
and 2C, which respectively show a cross-section accord-
ing to lines B-B’ and A-A’, the film 10 comprises a base
layer film 12, a photothermic layer 14 and a design layer
15. The horizontal direction (B-B’ direction) is the direc-
tion of main orientation. The photothermic layer 14 in this
embodiment comprises a (white) ink composition 14a
and a transparent lacquer composition 14b that includes
a photothermic material, while the design layer 15 com-
prises a plurality of colored ink compositions comprising
a pigment. The printed colored ink compositions (15a,
15b, 15c, ...) together define the design as best shown
in figure 2A. The UV absorption and shrinkage of each
of the printed colored ink compositions (15a, 15b, 15c,...)
are different depending on the used pigment in the printed
colored ink compositions (15a, 15b, 15c,...). Even if the
multi-layered film 10 is comprised of partial design layers
(15a, b, c) including different pigments, the complete area
covered and not covered by design layers 15 can be
shrunk and will not show a substantial difference of
shrinkage ratio, because the multi-layered film 10 has a
photothermic layer 14 that covers the complete area of
the base layer film 12. As shown in figure 2C, a top and
bottom end of the film 10 has a transparent area com-
prising a photothermic layer formed by a transparent lac-

quer composition.
[0056] As shown in figure 2B, this photothermic layer
14 and the design layer 15 do not extend over the com-
plete width 16 of the film 10 but leave some free area in
which a seaming area 17a is applied for seaming in a
next step. Seaming is performed by wrapping the film 10
around a product such that one end section (seaming
area 17a) of the film 10 that is, for the purpose, provided
with solvent or adhesive is brought in contact with another
seaming area 17b at another end of the film 10, in ac-
cordance with arrow 11 and both seaming areas (17a,
17b) pressed against each other to provide the seam. It
is noted that the seaming area 17 (17a, 17b) and the
arrow 11 are shown to explain the relationship to the next
step, but are not part of the cross-section of figure 2B.
The arrangement shown makes it clear that shrinkage of
the seaming area 17a can occur since a photothermic
layer 14 is present in area 17b, even though the seaming
area 17a is substantially free of photothermic material.
[0057] Figure 3 shows schematically an attachment
system 19 configured to attach sleeve-shaped labels 22
on a number of products 23. The attachment system 19
comprises a conveyor 30, for instance an endless belt
conveyor wherein the product 23 may be carried on a
belt. Tubular foil material 21, for instance a multi-layer
material as described herein, is supplied and passed
through a sleeving device 20. The sleeving device 20 is
configured to open the tubular foil 21, cut the tubular foil
21 at a right length to generate the sleeve-shaped label
22 and to eject the sleeve-shaped label 22 in the direction
of PS towards a container or product 23 that is being
transported in transport direction PT on the conveyor 30.
Once the sleeve-shaped label 22 has been arranged
around the product 23, the label 22 is loosely wrapped
around the product (see product 23’ in figure 3) and the
product 23’ is transported further towards an attachment
apparatus 25. The attachment apparatus 25 comprises
an irradiation volume into which one or more consecutive
products may be placed and in which the labels may be
attached to the products by a suitable illumination of the
label. The attachment apparatus 25 is configured to allow
the sleeve to be firmly attached at the right position to
the product 23’ in order to provide a sleeved product
23" (figure 3).
[0058] Examples of a sleeving device 20 for applying
a sleeve-shaped label 22 on a moving product 23 are
given in WO 2013/073938 A1 in case of a downsleeving
machine and WO 2014/006033 A1 in case of an upsleev-
ing machine. In the sleeving systems of WO
2013/073938 A1 and WO 2014/006033 A1 the sleeve
that has been arranged around the moving product, is
shrunk in an oven wherein the shrinkable material of the
label is heated up, for instance by guiding the product
along a number of vapor nozzles. In the attachment sys-
tem 19 of figure 3, however, the oven is replaced by the
attachment apparatus 25. This attachment apparatus 25
is configured to generate electromagnetic radiation, es-
pecially ultraviolet (UV) light, which UV light is irradiated
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onto the label on the product inside the attachment ap-
paratus 25 so that the photothermic material in the label
is heated up and the shrinkable material of the label is
caused to shrink the label around the product.
[0059] The attachment system 19 may optionally com-
prise a preheating unit 27, for instance integrated with
the sleeving device 20 or embodied as a separate device
placed between the sleeving device 20 and the attach-
ment apparatus 25. The preheating unit 27 is configured
to heat up the label material before the irradiation with
UV light, wherein the preheating unit 27 is preferably con-
figured to heat the label material to a temperature of
40-90 degrees Celsius, preferably 50-70 degrees Celsi-
us.
[0060] The attachment apparatus 25, preferably also
the sleeving device 20, the conveyor 30 and/or the pre-
heating unit 27, are connected to a controller 26. The
controller 26 may be configured to control the UV-light
emitters to irradiate the one or more shrinkable labels 22
arranged on the one or more products 23 in the above-
mentioned irradiation volume in order for the photother-
mic material to heat up causing the heat shrinkable ma-
terial to shrink around the one or more products.
[0061] In figure 4 an embodiment of an attachment ap-
paratus 25 for irradiating a product 23 with UV light is
displayed. The figure shows an embodiment of an at-
tachment apparatus 25 comprising an emitter support
formed by a tubular frame 31 at the curved inner surface
33 of which a number of elongated strips 32 of UV light
emitters have been positioned. Inside the tubular frame
32 an irradiation volume 37 is defined and the product
23 is moved into (and out of) this irradiation volume 37
by a suitable conveyor (not shown). When the product
23 has an elongated shape, for instance a bottle, the
product 23 may be placed inside the radiation volume 37
in such a way that the product 23 is placed coaxially with
respect to the tubular frame 31. In this situation any light
emitters in the frame 31 can illuminate the outer surface
of the product 23 substantially transversely of the label
surface. In case the product 23 is arranged to be coaxial
with the axial direction of the tubular frame 31, the dis-
tance between each of the light emitters in the tubular
frame 32 and the outer surface 35 of the product 23 may
be maintained generally constant.
[0062] Each of the strips 32 of UV light emitters may
be formed by a carrier on which a plurality of LED emitters
have been mounted. In a particular embodiment the strip
32 is a LED strip (also known as an LED tape or ribbon
light) comprising a flexible circuit board populated by sur-
face mounted light-emitting diodes (SMD LEDs). The
LED light emitters are connected to a common driver that
drives the LED emitters at a suitable voltage.
[0063] In the embodiment of figure 4 the strips 32 are
positioned at evenly distributed positions around the pe-
rimeter of the tubular frame 31 so that the light emitters
of the strips 32 can illuminate the product 23 in an es-
sentially uniform manner. Arranged around the outer sur-
face 35 of the product 23 is a multi-layered sleeve-shaped

label 22. In the schematic drawing the space between
the inner surface of the label 22 and the outer surface 35
of the product 23 is exaggerated for a clear understanding
of the drawings, but in practical situations this space will
be much smaller. This means that the distance (d2) be-
tween the emitters and the outer surface 35 of the product
23 is slightly larger than the distance (d1) between the
emitters and the label 22.
[0064] Figures 5A-5D show several possible arrange-
ments of the strips 32 of UV lights arranged at the inner
curved surface 33 of the tubular frame 31. In figure 5A
each strip 32 (herein also referred to as each column) is
composed of a large number of areas each comprising
one UV-LED emitter 36. The UV-LED emitters 36 are
arranged on a common substrate. The height (a) of each
of the UV-LED emitter 36 is about 5 mm, while the width
(b) has about the same size. The mutual distance (c)
between the strips 32 of UV-light emitters 36 varies be-
tween the patterns shown in figures 5A-5D. Whereas the
embodiment of figure 5A has a number of strips 32 of
UV-LED emitters 36 wherein the strips 32 are arranged
side by side with little mutual space (small distance c)
between them, in other embodiments the strips 32 are
only distributed at certain discrete areas around the inner
surface 33 of the tubular frame 31 (larger distance c).
Table 1 shows an overview of the distances in the em-
bodiments of figures 5A-5D, wherein the embodiment of
figure 5A has the most UV emitters while the embodiment
of figure 5D has the fewest emitters.

[0065] Depending on several parameters, such as the
distance d1 between the label 22 and the UV emitters,
the light capacity of each of the emitters, the photothermic
material properties of the label etc., the number of emit-
ters for properly attaching a label 22 to a product 23 can
vary.
[0066] In embodiments the distribution of the light emit-
ters is such that there is no area wherein the provided
light distribution has an intensity of less than 550mW. If,
for instance, light emitters are of the type NVSU233A
385nm (LED produced by NICHIA) providing a specified
light intensity, then it can be determined that the clear-
ance between neighboring columns of UV light emitters
should be less than eight times the width of the strip.
[0067] In the embodiment of figure 5A the clearance
between neighboring columns of light emitters is small
(for instance, close to zero) so that a very high and uni-
form light distribution may be achieved. However, the

Table 1

Embodiment of fig: a [mm] b [mm] c [mm]

5A 5 5 0

5B 5 5 15

5C 5 5 35

5D 5 5 45
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amount of heat generated by the UV emitters in this ar-
rangement might cause problems inside the irradiation
volume 37, which may cause reduction of the lifetime of
the UV emitters (for instance, the LED UV emitters). The
embodiment of figure 5D has a considerably lower light
intensity on the label 22 and the light is slightly less evenly
distributed, but the amount of heat generated by illumi-
nating the product is reduced.
[0068] The emitter support, more specifically the frame
31, on which the light emitters 36 are mounted, may be
in the shape of a tubular arrangement, such as the ar-
rangement of figure 4. However, in other embodiments
the emitter support is such that a (straight or arched) wall-
like structure can be obtained. In this embodiment the
wall of UV emitters 36 can be placed parallel to and close
to either side of the trajectory of the products 23 on the
conveyor 30. Similarly, a second wall of UV emitters 36
may be arranged at the opposite side of the trajectory,
also in a direction generally parallel to the transport di-
rection of the product 23. In this manner the product 23
may be illuminated from both sides (seen in transport
direction from the left and right side) so that the label 22
on the products 23 moving pass the UV emitters 36 are
illuminated during transportation.
[0069] Figures 6-9 show further embodiments of the
attachment apparatus 25 according to the present dis-
closure, wherein the light emitters have been positioned
in wall-type arrangements. Referring to figure 6, the LED
type UV light emitters 42 may be mounted to a wall-like
frame or emitter support 41 (herein also referred to as a
wall support). The emitters 42 have been mounted such
that their light exit surfaces extend more or less in a flat
plane, in this case parallel to the transport direction PT
of the products 23,23’. In the shown embodiment, one
product 23 is arranged in the irradiation volume on the
belt of the conveyor 30 in order to transport the product
23 along a trajectory 43 that extends exactly in the middle
between the wall support 41 at the first side of the con-
veyor 30 and the second wall support 41’ at the opposite
side. In the figure the product 30 at two different moments
in time have been shown. Reference number 23 refers
to the product when in the center of the irradiation volume
(and therefore in the right irradiation area) and when the
product is being irradiated, while reference number 23’
refers to the product in a later stage when it has been
transported in downstream direction. The irradiation of
the product 23’ at the downstream transported position
may already have been completed and the label may
already been shrunk on the product. However, other cas-
es the product 23’ in the downstream transported position
may still be irradiated to finish the attachment operation.
[0070] While in the figure the presence of only one
product 23 has been shown, in other embodiments the
number of products inside the irradiation volume may be
two, three or more. More than one product inside the
irradiation volume can then be illuminated at the same
time. The product(s) 23 can be illuminated when the con-
veyor 30 is stopped (for instance in case of an intermittent

movement of the conveyor belt) or when the conveyor
30 moves the product(s) 23 along.
[0071] In order to improve the uniformity of the illumi-
nation of the product 23, the light emitters 42 may be
oriented so as to focus the emitted light at the position
of the product 23 at the center of the apparatus (i.e. the
position of the container 23 in figure 6). In other words,
the angle α1 between a line 47 perpendicular to the wall
support 41 and a line 48 parallel to the light emitting di-
rection of a light emitter 42 to the product 23 is small, so
that the light impinges essentially perpendicularly on the
outer surface of label 22. The angle α2 between the line
47 perpendicular to the wall and line 49 parallel to the
light emitting direction of the light emitter 42 at the prox-
imal (or distal) end of the wall support 41 is substantially
larger. Typically, α1 ranges between 0 and 5° while α2 is
in the range of 45 to 80°.
[0072] Furthermore, in embodiments of the present
disclosure, the intensity of the light emitted by the emitters
42 is essentially constant over the part of the wall support
41 facing the product 23. However, in other embodi-
ments, the light intensity close to the proximal and distal
ends of the wall support 41 are higher than at positions
near the center of the wall support 41 as to further in-
crease the uniformity of the light illumination across the
label 22 and thereby the surface of the product. 23.
[0073] Once the label 22 has been properly attached
to the surface of the product 23 by illuminating the label
22 with a sufficient dose of light, the illumination may be
stopped until the next product 23 arrives at the irradiation
area.
[0074] In figure 7 a similar wall arrangement of the light
emitters is shown (wherein the angles α1 and α2 are
(close to) zero). The figure shows an attachment appa-
ratus 50 comprised of two straight wall supports 51, 51’
arranged sideways of the center line 53 of the conveyor
30. The illumination area 57 is located midway between
the wall supports 51, 51’. The light supports 51,51’ are
provided with a number of strips of LED-UV emitter de-
vices 52 that are configured to emit a number of parallel
UV light beams 54 towards the products 23 on the con-
veyor 30 (the light beams 54 generally being perpendic-
ular to the transport direction). The light distribution
across the surface of the label 22 is usually less uniform
than the light distribution in the embodiment of figure 6,
but for many applications uniform enough to attain ac-
ceptable attachment results.
[0075] The embodiment of the attachment apparatus
56 of figure 8 corresponds to the embodiment of figure
7 with the exception of the total length of the emitter sup-
ports 51 and the fact that the products 23 can be rotated
during the illumination period. Whereas the attachment
apparatus 50 (figure 7) has a length that is suitable for
irradiation only one product 23 at a time, the length of
the attachment apparatus 56 (figure 8) is large enough
to irradiate a plurality of products 23 at the same time.
This may increase the throughput of the attachment ap-
paratus 56. Furthermore, to increase the uniformity of
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the illumination, the products 23 may be placed on a ro-
tation unit (not specifically shown) that enables the prod-
ucts 23 to rotate (for instance in direction 59, see figure
8) during their movement on the conveyor 30. In this man-
ner, the light distribution across the entire surface of the
label 23 may be made more uniform, so that the illumi-
nation interval and/or the light intensity provided by the
light emitters (and thereby the amount of heat generated
by the light illumination) can be reduced.
[0076] In the embodiments of figures 6-8, the emitter
support may be stable positioned on a bearing surface
and may remain stationary during operation of the at-
tachment apparatus. Also, the emitters are fixedly mount-
ed to the emitter support so that the emitters are station-
ary (static) as well. In other embodiments, however, the
emitter support may be made to move, for instance to
move along with the movement of the product of the con-
veyor. Alternatively or additionally, the emitter support
and the emitters may be stationary, but the light (beam)
emitted by the emitters may be made movable. In a spe-
cific example the light may be caused to follow the move-
ment of the product of the conveyor, by making use of a
moveable lens or reflector (not shown). Whether the sup-
port, the emitters themselves or the lenses or reflectors
of the emitters are movable (non-stationary) depends on
the situation. Important here is that because of the move-
ment of the support, lenses and/or reflectors, the light
may be made to follow the movement of the product on
the conveyor, for instance with a view to provide an even
more uniform light distribution over the label. The move-
ment is generally parallel with the movement of the prod-
uct.
[0077] The embodiment of the attachment apparatus
45 shown in figure 9 corresponds to the embodiment ear-
lier described in connection with figure 6 and the same
reference numbers of attachment apparatus 40 of figure
6 have been used to refer to similar elements of the at-
tachment apparatus 45 of figure 9. However, in the em-
bodiment of figure 9, the emitter support 46,46’ is mount-
ed so as to be movable in the transport direction (Tp)
during an illumination period of the product 23 and in the
opposite direction between two illumination periods.
[0078] Figures 10A-10E show a further embodiment
of an attachment apparatus 60 wherein the emitter sup-
port is made to move along with the movement of the
product 23. Figure 10A shows an attachment system 60
for attaching labels 22 that have been previously ar-
ranged around the outer surface of a row of products 23.
The product 23 is transported on a conveyor 65. The
conveyor 65 comprises an endless conveyor belt 28 that
is driven to move the products 23 stably placed thereon
in the transport direction (Pt). The attachment apparatus
60 comprises a first light emitter support 66 arranged at
the right hand side of the conveyor 65 (seen in direction
of transport Pt) and a second light emitter support 67
arranged at the left hand side of the conveyor 65. The
first light emitter support 66 comprises three half-cup
shaped elements (61), wherein the curved surface inside

each of the elements and facing the products 23 is pro-
vided with a number of LED emitters 63. The first light
emitter support 66 is mounted to a frame (not shown) in
such a manner that the light emitter support may be
moved by a drive mechanism (not shown) in a first direc-
tion 68 parallel to the trajectory of the products 23 (that
is parallel to the transport direction Pt) and a second di-
rection 69 (figure 10C) perpendicular to the trajectory of
the products 23 on the conveyor 65 (that is perpendicular
to the transport direction Pt).
[0079] Similarly, the second light emitter support 67
arranged on the opposite side of the conveyor 65 and
essentially being identical to the first light emitter support
66 is arranged to illuminate the product 23 from the op-
posite side. Similar to the first light emitter support 66,
the second light emitter support 67 comprises a number
of half-cup shaped elements 61 that comprise a curved
inner surface at which a number of rows and columns of
light emitters 63 facing the illumination areas of the prod-
ucts 23 have been arranged.
[0080] In the shown embodiments, each of the light
emitter supports 66, 67 comprises three half cup shaped
elements 61. In other embodiments, the number of half
cup shaped elements may differ, for instance from 1, 2,
4, 5 or more elements. The larger the number of cup
shaped elements 61, the more products 23 can be illu-
minated at the same time so that the throughput of the
attachment system 60 may be increased. The product
23 on the conveyor 65 can be transported in a continuous
manner, i.e. without interruptions, or in an intermittent
manner. In either case the light emitter supports 66, 67
are made to follow the movement (i.e. a continuous or
intermittent movement) of the product 23 on the conveyor
65, as will be explained hereafter.
[0081] Figure 10A shows the start position in which the
first and second light emitter supports 66, 67 have been
arranged such that an essentially cylindrical irradiation
volume 64 defined by the curved surfaces of both the
first and second light emitter supports 66, 67 is created.
In a first step (step S100) the emitter supports 66,67 are
moved along with the movement of the products 23on
the conveyor 65in direction 68. In a second step (step
S200) the light emitters 63 are switched on in order to
illuminate the product 23 from essentially all radial direc-
tions. During the illumination, the first and second light
emitter supports 66, 67 keep being moved in the first
direction 68 along with the products 23 and preferably in
a manner in which the movement of the products 23 on
the conveyor 65 is not impeded or influenced. The move-
ment in axial direction 68 of the first and second light
emitter supports 66,67 may be fully synchronous with the
movement of the products 23 carried by the conveyor 65.
[0082] Once the label has been sufficiently illuminated
causing the label 22 to be properly attached to the prod-
ucts 23 (in the shown embodiments the three products,
but in other embodiments a larger or smaller number of
products) and the light emitter supports 66, 67 have been
arrived at the position shown in figure 10B, the light emit-
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ters are switched off (step S300) and the light emitter
supports 66, 67 are moved in the second direction 69
(step S400). In other words, the light emitter supports
66,67 are moved away from each other in a direction
perpendicular to the transport direction Pt of the products
23. In this manner, the irradiation volume 64 created by
the light emitter supports 66, 67 is opened (figure 10C)
such that a gap 62 between the outer ends of each of
the half-cup shaped elements 61 is created enabling the
products 23 to be move further and discharged from the
conveyor 65. In a further step (step S500) the light emitter
supports 66, 67 are moved backwards (direction 68’ in
figure 10D), back to the original start position. In a further
step (step S600) the first and second light emitter sup-
ports 66, 67 are moved again in the first direction 69’ (that
is towards each other) once a new batch of products 23
has arrived (figure 10E) in order to close the irradiation
volumes 64. The steps S100-S600 can now be repeated
for a new batch of products 23.
[0083] Figures 11A and 11B show a further embodi-
ment of an attachment system 70 for attaching labels 22
to a number of products 23. The figures show an attach-
ment system 70 comprising an attachment apparatus 73,
a conveyor 78 for transporting the products 23 through
the attachment apparatus 73 and a couple of further con-
veyors 77, 79. The supply conveyor 77 is configured to
transport a number of products 23 that have previously
been provided with sleeve-like labels 22 (in direction P1).
The sleeve-like labels 22 are arranged around the outer
surface of the product 23 without actually attaching them.
While the supply conveyor 77 is arranged to transport
the product 23 in the generally horizontal direction, the
second (attachment) conveyor 78 is configured to trans-
port the product 23 in a generally vertical or at least a
downward direction (P2). Each product 23 is transferred
from the first conveyor 77 by means not shown in the
figure (for instance a robot) onto a support plate 71 at-
tached to the (vertical) conveyor 78. Each of the support
plates 71 is able to carry one (or more) products 23 and
to move the products 23 through the irradiation volume
of the attachment apparatus 73.
[0084] The attachment apparatus 73 may be of any
type earlier described herein, for instance the embodi-
ment discussed in connection with figure 4. The attach-
ment apparatus 73 may for instance comprise a generally
tubular irradiation volume in which the labelled product
23 can be positioned and then illuminated, so that the
label 22 is properly attached to the product 23. In the top
view of figure 11B is indicated that each of the support
plates 71 is attached through means of a rod 75 to the
conveyor 78. This cylindrical emitter support 72 of the
attachment apparatus 73 is provided with a slit 74 that
allows the passage of the rod 75 when the support plate
71 is moved through the irradiation volume of the attach-
ment apparatus 73. Once the label 22 has been attached
to the product 23 and the product 23 has left the attach-
ment apparatus 73, the sleeved product 23 is caused to
drop down from the conveyor 78 into a receptacle 76, for

instance a chute, that transfers the received sleeved
product 23 onto a discharge conveyor 79. The discharge
conveyor 79 discharges the sleeved products 23 for fur-
ther handling (in direction P3).
[0085] In the shown embodiment, the emitter support
72 forming the irradiation volume is a stationary support.
Attachment conveyor 78 is used to move the products
23 along this stationary support12. In other embodiments
(not shown) the emitter support 12 may be caused to
move in upward and downward direction so as to tem-
porarily follow the movement of each of the support plates
71. In this manner the irradiation time can be increased.
[0086] Figures 12A and 12B show a further embodi-
ment of an attachment system 80. The figures show at-
tachment system 80 comprised of an attachment appa-
ratus 81, a supply conveyor 82 for supplying a number
of products 23 (in a transport direction PT), a discharge
conveyor 83 for discharging the products 23 and a robot
(only partly shown) arranged between the first and sec-
ond conveyors 82,83 and configured to place a batch of
products 23 in a light emitter support 84. More specifi-
cally, the robot comprises a support plate 85 on which a
number of products 23 can be stably positioned. Products
23 have been previously provided with a sleeve-like label
arranged loosely around the outer surface thereof. The
robot then moves the products 23 on the support plate
85 in upward direction (direction 87) in order to move
each of the products 23 in an irradiation volume 88 of the
attachment apparatus 81.
[0087] The attachment apparatus 81 comprises an
emitter support 84 in which a number of (i.e. three) cy-
lindrical irradiation volumes 88 have been formed. The
cylindrical irradiation volumes 88 are configured such as
to allow a co-axial arrangement of the products 23 inside
the volumes 88. In order to properly position the products
23 inside the volumes 88, the support plate 85 is com-
prised of three support parts 89 that are connected
through respective rods 90 to a common plate element
91. The common plate element 91 is connected to the
robot, so that the support plate parts89 can be properly
moved up or down (in a direction 87) to move the product
23 in and out the respective irradiation volumes 88. The
curved surfaces inside each of the light emitter support
84 and facing the products are provided with a number
of light emitters 92, for instance in a manner as described
earlier.
[0088] Figure 13 shows a further embodiment of an
attachment system 100 for attaching a shrinkable label
22 on a product 23. The attachments system 100 com-
prises first (supply) conveyor 101, a second (attachment)
conveyor 102 of the "paternoster" type, an attachment
apparatus 103, and a third (discharge) conveyor 104.
The second, Paternoster type conveyor 102 comprises
a chain 107 that is arranged to move along a number of
rolls 108 (wherein at least one of the rolls 108 is connect-
ed to a driving mechanism (not shown), for example an
electric motor. The chain 107 is provided with a number
of connection points 106 having a predefined pitch. The
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chain 107 forms a loop that enables the connection points
106 to be moved continuously without stopping, so that
the connection points 106 can be transported along an
attachment apparatus 103.
[0089] Placed on the first conveyor 101 is a number of
products 23 on which sleeve-like labels 22 have been
(loosely) arranged. For the products 23 to be transferred
from the first conveyor 101 to the second conveyor 102,
a screw structure 105 is provided that puts the products
23 on a pitch of the second conveyor 102. In other words,
the screw 105 pushes each of the products 23 on one of
the connection points 106 of the chain 107. The labels
22 can be applied not only on the first conveyor 101 but
also on the second conveyor 102. It is preferable that the
position where the labels 22 are applied is closer to the
corner of the attachment apparatus 103 because the bot-
tle carrying speed is smaller at the last minutes to change
vertical movement.
[0090] The attachment apparatus 103 may be of the
type, for instance of the type as described in connection
with figure 4. In this case the products 23 can be trans-
ported inside a generally tubular irradiation volume 109
formed by the emitter support 112 of the attachment ap-
paratus 103. The products 23 can be illuminated from
almost all radial directions by the light emitters 110 pro-
vided on the inner surface of the emitter support 112.
This means an even more evenly distributed light illumi-
nation of the labels 22 of the products 23 passing the
attachment apparatus 103 may be achieved. Once the
labels 22 have been properly attached to the products
23, the products 23 are transferred to the third conveyor
104, for instance, a conveyor of the earlier described end-
less belt type, and discharged for further handling. In or-
der to help with the smooth transfer of the product 23
from the second conveyor 102 to the third conveyor 104,
a number of upright transport belts 113, arranged side-
ways of the trajectory of the products 23, may be provid-
ed. The products 23 are pinched between two transport
belts 113 until they have reached the third conveyor 104.
[0091] Referring to figure 14 several further example
embodiments of an attachment apparatus 120 are dis-
cussed. The figure shows a conveyor 121 comprising a
generally linearly-shaped supply portion 122, a generally
linearly-shaped discharge portion 123 and a generally
ring shaped attachment portion 124. The conveyor 121
may be of any type capable of moving at least one row
of products 126 along a number of UV light emitter sup-
ports 125 mounted at a stationary frame and arranged
above and/or below the ring-shaped portion 124 of the
conveyor 121. The conveyor 121 may be driven intermit-
tently. In the time intervals wherein the conveyor 121 is
stopped, the UV light emitter supports 125 may be moved
upward and/or downward relative to the frame to place
the UV light emitter supports 125 over a number of prod-
ucts 126. Alternatively or additionally, the products may
be moved upward and/or downward relative to the UV
light emitter supports (wherein the UV light emitter sup-
ports may be stationary during the upward or downward

movement of the products or may move as well). Then
the products 126 inside the UV light emitter supports 125
may be irradiated and the UV light emitter supports 125
may be moved (in the same or opposite directions) to
remove the UV light emitter supports 125 from the prod-
ucts and/or the products may be moved relative to the
UV light emitter supports to position the products outside
the irradiation space of the UV light emitter supports..
Then the conveyor 121 may start again to move the prod-
ucts to the discharge portion 123 of the conveyor. After
irradiation of the products the UV light emitter supports
125 may be moved down-and/or upward again so that a
further batch of products 121 may be irradiated.
[0092] In the above-described embodiments the UV
light emitter supports 125 and products are movable rel-
ative to each other in upward and/or downward direction
only, in the other directions they generally remain sta-
tionary. However, the UV light emitter supports 125 may
also be mounted on a transporter 127 for transporting
the UV light emitter supports 125 in lateral direction syn-
chronously with the movement of the products 126 on
the conveyor 121. The transporter 127 may be a carou-
sel-type transporter as shown in figure 14. The carousel-
type transporter 127 is capable of displacing the UV light
emitter supports 125 in lateral direction and synchro-
nously with the transport of the products 126 (which trans-
port may be intermittently or continuous) on the conveyor
121. During the synchronous displacement the UV light
emitter supports 125 and/or the products themselves
may be moved up- and./or downward to position the UV
light emitters supports around the products 126, the prod-
ucts 126 may then be irradiated and the UV light emitter
supports 125 may be removed again so that the products
126 can be discharged. In this example embodiment the
products 126 may be handled in a continuous manner
(instead of the batchwise handling mentioned above).
[0093] Referring to figure 15 a further example embod-
iment is discussed. In this embodiment the attachment
apparatus 130 comprises a linear conveyor 131 (for in-
stance, an endless transport belt) for transporting the
products in a linear (straight) direction. The attachment
apparatus 130 also comprises a number of UV light emit-
ter supports 132 that are mounted on an endless trans-
port mechanism 133. In the shown embodiment the end-
less transport mechanism 133 is a generally oval-shaped
carousel-type of transporter. The same carousel-type
transporter 135 as the transporter 127 described in figure
14 can be used in this embodiment and it is capable of
displacing the UV light emitter supports 132 synchro-
nously with the transport of the products 136 which trans-
port intermittently or continuous on the conveyor131. In
an example embodiment the transporter 135 is embodied
to have the UV light emitter supports 132 which go around
in a slot shaped curve. During the synchronous displace-
ment the UV light emitter supports 132 may be moved
up- and/or downward to place them over the products
136. After irradiation of a products 136 an UV light emitter
supports 132 may be moved down- and/or upward again
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and transported back to the position wherein the next
product 136 may be irradiated.
[0094] Referring to figure 16 a further example embod-
iment of the attachment apparatus 140 is described. The
attachment apparatus 140 comprises rotatable UV light
emitters supports 145,146 in the shape of two rotating
disks positioned on opposite sides of a linear conveyor
141. The conveyor 141 may be of any type and is able
to transport the products 143 (with the labels 144 loosely
arranged the products 143) in transport direction 142 past
the rotating disks. The UV light emitters supports 145,
146 are arranged to be rotatable relative to respective
rotation axes 147, 148 extending perpendicularly to the
transport direction 142. The rotating disks are driven by
one or more drive units (not explicitly shown) to rotate
synchronously with the movement of the products 143
on the conveyor 141. For instance, rotating disks may be
driven in such a manner that the tangential speeds of the
radial outer ends 152 of the rotating disks correspond to
the speed of the products 143 on the conveyor 141.
[0095] As mentioned above each of the rotating disks
comprises a number of radial outer ends 152 (in the
shown embodiment the number is three, in other example
embodiments the number may be one, two, four or more).
Each of the outer ends 152 has a curved inner surface
153 at which a number of strips of UV light emitters 156
have been mounted (for an easy understanding of figure
16 these UV light emitters 156 have been shown on only
one curved outer end 152). A pair of opposing curved
inner surfaces 153’, 153" may form one irradiation vol-
ume 158 when they are moved to face each other. This
situation is shown in figure 16. In this situation the UV
light emitters of the opposing surfaces may irradiate the
product 143 and label 144 essentially from all radial di-
rections. The preceding merely illustrates the principles
of the present invention. It will be appreciated that those
skilled in the art will be able to device various arrange-
ments, which, although not explicitly described or shown
herein, embody the principles of the invention and are
included within the scope of the appended claims.

Claims

1. Method of attaching a shrinkable label (22) on a prod-
uct (23, 23’) wherein the shrinkable label comprises
a multi-layered film (1) comprising heat shrinkable
material and photothermic material, the method
comprising:

- transporting the at least one product on a con-
veyor (30);
- arranging the at least one product in an irradi-
ation volume (37, 64, 88, 158), the irradiation
volume being defined by a plurality of UV light
emitters (36, 42, 52, 63, 92, 119, 156) arranged
to emit UV-light in the direction of at least a
shrinkable label (22) arranged around the at

least one product;
- controlling the UV-light emitters (36, 42, 52,
63, 92, 119, 156) to irradiate the at least one
shrinkable label (22) arranged around the one
or more products in the irradiation volume in or-
der for the photothermic material to heat up
causing the heat shrinkable material to shrink
around the at least one product, wherein the UV
light has a peak wavelength between 200 and
399 nm and at least 90% of the UV light is within
a bandwidth of +/- 30 nm of the peak wavelength.

2. Method as claimed in claim 1, wherein the UV light
emitters (36, 42, 52, 63, 92, 119, 156) are LED UV
light emitters and/or wherein the UV light emitters
are arranged to direct UV light substantially trans-
versely of the label surface and/or comprising trans-
porting the at least one product on a conveyor (30)
and irradiating the at least one product while the
product is being transported by the conveyor (30).

3. Method as claimed in any of the preceding claims,
wherein the UV light emitters have been arranged in
at least one pattern essentially parallel to the trans-
port direction of the at least one product (23, 23’) on
the conveyor (30)and/or wherein the UV light emit-
ters are positioned at one side or at both sides of the
conveyor (30).

4. Method as claimed in any of the preceding claims,
wherein the UV light emitters have been arranged
to direct UV light in a direction transversely of the
transport direction of the at least one product (23,
23’).

5. Method as claimed in any of the preceding claims,
wherein the UV light emitters (36, 42, 52, 63, 92,
119, 156) have been arranged to focus UV light on
a focus area; and/or arranging the at least one prod-
uct (23, 23’) in the irradiation volume (37, 64, 88,
158) comprises;

- arranging the at least one product including at
least one label arranged on the at least one prod-
uct inside the irradiation volume;
- irradiating the label (22) with UV light emitters
to attach the label to the at least one product.

6. Method as claimed in any of the preceding claims,
wherein the plurality of UV emitters are positioned
in a pattern comprising a number of rows and col-
umns, the columns extending generally parallel to
the axial direction of the product (23, 23’) and/or
wherein arranging the at least one product in the
irradiation volume (37, 64, 88, 158) comprises mov-
ing the product and the UV light emitters relative to
each other, preferably comprising transporting the
at least one product relative to a plurality of stationary
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UV light emitters.

7. Method as claimed in any of the preceding claims,
comprising preheating the products (23, 23’), pref-
erably to a temperature of at least 10 degrees Celsius
below the shrinking temperature and/or to a temper-
ature of 50-70 degrees Celsius, before irradiating
the labels (22) with UV light.

8. Method as claimed in any of the preceding claims,
wherein the products (23, 23’) are transported inter-
mittently and the irradiating is performed when the
products are stopped; and/or wherein the products
are transported continuously and the irradiating is
performed when the products are moving.

9. Method as claimed in any of the preceding claims,
comprising rotating the product inside the irradiation
volume (37, 64, 88, 158) during the irradiation by the
UV light emitters (36, 42, 52, 63, 92, 119, 156), pref-
erably comprising rotating the product to expose es-
sentially the entire outer surface of the label (22) to
the UV light from the UV light emitters, more prefer-
ably to provide a substantially uniform distribution of
UV light across the label (22).

10. Method as claimed in any of the preceding claims,
wherein the light is caused to follow the movement
of the product (23, 23’) on the conveyor (30) by mak-
ing use of a movable lens or reflector.

11. Apparatus (25, 45, 50, 56, 73, 81, 103, 120, 130,
140) for attaching a shrinkable label (22) on a product
(23, 23’) wherein the shrinkable label (22) comprises
a multi-layered film (1) comprising heat shrinkable
material and photothermic material, the apparatus
comprising:

- a plurality of UV light emitters (36, 42, 52, 63,
92, 119, 156);
- at least one UV light emitter support (36, 36’,
51, 66, 67, 72, 4, 112, 125, 132, 145, 146) con-
figured to support the UV light emitters, the UV
light emitter support being shaped to form an
irradiation volume (37, 64, 88, 158) in which one
or more products can be arranged;
- a controller (26) configured to control the UV-
light emitters to irradiate the one or more shrink-
able labels (22) arranged on the one or more
products in the irradiation volume in order for
the photothermic material to heat up causing the
heat shrinkable material to shrink around the
one or more products, wherein the UV light emit-
ters are configured to emit UV light having a peak
wavelength between 200 and 399 nm and at
least 90% of the UV light is within a bandwidth
of +/- 30 nm of the peak wavelength.

12. Apparatus (25, 45, 50, 56, 73, 81, 103, 120, 130,
140) as claimed in claim 11, wherein the UV light
emitter (36, 42, 52, 63, 92, 119, 156) is an LED UV
light emitter.

13. Apparatus (25, 45, 50, 56, 73, 81, 103, 120, 130,
140) as claimed in any of claims 11-12, wherein the
plurality of UV emitters (36, 42, 52, 63, 92, 119, 156)
are positioned in a pattern comprising a number of
rows and columns, the columns extending generally
parallel to the axial direction of the product and/or
wherein the UV light emitter support comprises a plu-
rality of strips (32), each strip comprising one or more
columns of UV light emitters, and/or wherein the UV
light emitter support is configured to support the UV
light emitters in an arrangement that causes the UV
light emitters to emit UV light in a direction trans-
versely of the transport direction of the at least one
product and/or wherein the UV light emitter support
(36, 36’, 51, 66, 67, 72, 4, 112, 125, 132, 145, 146)
is configured to support the UV light emitters in an
arrangement that cause the UV light emitters to focus
UV light on a focus area

14. System (19, 60, 70, 80, 100) for attaching a shrink-
able label (22) on a product (23, 23’), the system
comprising an apparatus (25, 45, 50, 56, 60, 73, 81,
103, 120, 130, 140) as claimed in any the claims
11-13, further comprising a conveyor (30) configured
to transport a plurality of products to be labelled,
wherein the controller (26) is preferably configured
to control the UV light emitters (36, 42, 52, 63, 92,
119, 156) to irradiate the at least one product when
the at least one product is transported by the con-
veyor (30) through the irradiation volume (37, 64, 88,
158), and/or wherein the UV light emitter support is
configured to support the UV light emitters in a pat-
tern essentially parallel to the transport direction.

15. System (19, 60, 70, 80, 100) as claimed in claim 14,
the system comprising a sleeving device configured
to apply a sleeve-shaped label (22) around a product
and/or comprising a preheating unit (27) configured
to preheat the labels (22) and/or products before the
irradiation with UV light, wherein the preheating unit
(27) is preferably configured to heat the label mate-
rial to a temperature of at least 10 degrees Celsius
below the shrinking temperature and/or to a temper-
ature of 50-70 degrees Celsius and/or comprising a
rotation unit configured to rotate a product when the
product is arranged in the irradiation volume (37, 64,
88, 158), wherein the rotation unit is preferably con-
figured to rotate the product during irradiation to ex-
pose essentially the entire outer surface of the label
(22) to the UV light from the UV light emitters (36,
42, 52, 63, 92, 119, 156).
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Patentansprüche

1. Verfahren zum Anbringen eines schrumpfbaren Eti-
ketts (22) auf einem Produkt (23, 23’), wobei das
schrumpfbare Etikett eine mehrschichtige Folie (1)
aufweist, die wärmeschrumpfbares und photother-
misches Material aufweist, wobei das Verfahren auf-
weist:

- Transportieren des wenigstens einen Produkts
auf einem Förderer (30);
- Anordnen des wenigstens einen Produkts in
einem Bestrahlungsvorlumen (37, 64, 88, 158),
wobei das Bestrahlungsvolumen durch mehrere
UV-Lichtsender (36, 42, 52, 63, 92, 119, 156)
definiert ist, die angeordnet sind, um UV-Licht
in die Richtung wenigstens eines schrumpfba-
ren Etiketts (22) zu emittieren, das um das we-
nigstens eine Produkt herum angeordnet ist;
- Steuern der UV-Lichtsender (36, 42, 52, 63,
92, 119, 156), um das wenigstens eine
schrumpfbare Etikett (22), das um das eine oder
mehrere Produkte in dem Bestrahlungsvolumen
angeordnet ist, zu bestrahlen, damit sich das
photothermische Material erhitzt, was bewirkt,
dass das wärmeschrumpfbare Material um das
wenigstens eine Produkt herum schrumpft, wo-
bei das UV-Licht eine Spitzenwellenlänge zwi-
schen 200 und 399 nm hat und wenigstens 90%
des UV-Lichts innerhalb einer Bandbreite von
+/- 30 nm der Spitzenwellenlänge liegt.

2. Verfahren nach Anspruch 1, wobei die UV-Lichtsen-
der (36, 42, 52, 63, 92, 119, 156) LED-UV-Lichtsen-
der sind und/oder wobei die UV-Lichtsender ange-
ordnet sind, um UV-Licht im Wesentlichen querlau-
fend zu der Etikettenoberfläche zu richten und/oder
welches das Transportieren des wenigstens einen
Produkts (30) auf einem Förderer (30) und das Be-
strahlen des wenigstens einen Produkts, während
das Produkt (30) von dem Förderer transportiert
wird, aufweist.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die UV-Lichtsender wenigstens in einem
Muster angeordnet wurden, das im Wesentlichen
parallel zu der Transportrichtung des wenigstens ei-
nen Produkts (23, 23’) auf dem Förderer (30) ist,
und/oder wobei die UV-Lichtsender auf einer oder
auf beiden Seiten des Förderers (30) positioniert
sind.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die UV-Lichtsender angeordnet wurden,
um UV-Licht in eine Richtung quer zu der Transpor-
trichtung des wenigstens einen Produkts (23, 23’)
zu richten.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die UV-Lichtsender (36, 42, 52, 63, 92,
119, 156) angeordnet wurden, um UV-Licht auf ei-
nen Fokussierungsbereich zu fokussieren; und/oder
wobei das Anordnen des wenigstens einen Produkts
(23, 23’) in dem Bestrahlungsvolumen (37, 64, 88,
158) aufweist:

- Anordnen des wenigstens einen Produkts, wel-
ches das wenigstens eine Etikett umfasst, das
auf dem wenigstens einen Produkt angeordnet
ist, innerhalb des Bestrahlungsvolumens;
- Bestrahlen des Etiketts (22) mit UV-Lichtsen-
dern, um das Etikett an dem wenigstens einen
Produkt anzubringen.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die mehreren UV-Sender in einem Mus-
ter positioniert sind, das eine Anzahl von Reihen und
Spalten aufweist, wobei die Spalten sich im Allge-
meinen parallel zu der Axialrichtung des Produkts
(23, 23’) erstrecken, und/oder wobei das Anordnen
des wenigstens einen Produkts in dem Bestrah-
lungsvorlumen (37, 64, 88, 158) das Bewegen des
Produkts und der UV-Lichtsender relativ zueinander
aufweist, vorzugsweise das Transportieren des we-
nigstens einen Produkts relativ zu mehreren ortsfes-
ten UV-Lichtsendern aufweist.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, welches das Vorheizen der Produkte (23, 23’)
vorzugsweise auf eine Temperatur von wenigstens
10 Grad Celsius unter der Schrumpfungstemperatur
und/oder eine Temperatur von 50 - 70 Grad Celsius
vor dem Bestrahlen der Etiketten (22) mit UV-Licht
aufweist.

8. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die Produkte (23, 23’) intermittierend
transportiert werden und die Bestrahlung durchge-
führt wird, wenn die Produkte angehalten werden;
und/oder wobei die Produkte kontinuierlich transpor-
tiert werden und die Bestrahlung durchgeführt wird,
während sich die Produkte bewegen.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, welches das Drehen des Produkts innerhalb
des Bestrahlungsvolumens (37, 64, 88, 158) wäh-
rend der Bestrahlung durch die UV-Lichtsender (36,
42, 52, 63, 92, 119, 156) aufweist, wobei es vorzugs-
weise das Drehen des Produkts aufweist, um im We-
sentlichen die gesamte äußere Oberfläche des Eti-
ketts (22) dem UV-Licht von den UV-Lichtsendern
auszusetzen, um bevorzugter eine im Wesentlichen
einheitliche Verteilung von UV-Licht über das Etikett
(22) bereitzustellen.

10. Verfahren nach einem der vorhergehenden Ansprü-
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che, wobei bewirkt wird, dass das Licht der Bewe-
gung des Produkts (23, 23’) auf dem Förderer (30)
folgt, indem eine bewegliche Linse oder ein Reflektor
genutzt wird.

11. Vorrichtung (25, 45, 50, 56, 73, 81, 103, 120, 130,
140) zum Anbringen eines schrumpfbaren Etiketts
(22) auf einem Produkt (23, 23’), wobei das
schrumpfbare Etikett (22) eine mehrschichtige Folie
(1) aufweist, die wärmeschrumpfbares und photo-
thermisches Material aufweist, wobei die Vorrich-
tung aufweist:

- mehrere UV-Lichtsender (36, 42, 52, 63, 92,
119, 156);
- wenigstens eine UV-Lichtsenderhalterung (36,
36’, 51, 66, 67, 72, 4, 112, 125, 132, 145, 146),
die konfiguriert ist, um die UV-Lichtsender zu
halten, wobei die UV-Lichtsenderhalterung der-
art geformt ist, dass ein Bestrahlungsvolumen
(37, 68, 88, 158) ausgebildet wird, in dem ein
oder mehrere Produkte angeordnet werden
können;
- eine Steuerung (26), die konfiguriert ist, um die
UV-Lichtsender zu steuern, um das eine oder
die mehreren schrumpfbaren Etiketten (22), die
auf dem einen oder den mehreren Produkten in
dem Bestrahlungsvolumen angeordnet sind, zu
bestrahlen, damit sich das photothermische Ma-
terial erhitzt, was bewirkt, dass das wärme-
schrumpfbare Material um das wenigstens eine
oder die mehreren Produkte herum schrumpft,
wobei die UV-Lichtsender konfiguriert sind, um
eine Spitzenwellenlänge zwischen 200 und 399
nm zu emittieren, und wobei wenigstens 90%
des UV-Lichts innerhalb einer Bandbreite von
+/- 30 nm der Spitzenwellenlänge liegt.

12. Vorrichtung (25, 45, 50, 56, 73, 81, 103, 120, 130,
140) nach Anspruch 11, wobei der UV-Lichtsender
(36, 42, 52, 63, 92, 119, 156) ein LED-UV-Lichtsen-
der ist.

13. Vorrichtung (25, 45, 50, 56, 73, 81, 103, 120, 130,
140) nach einem der Ansprüche 11 - 12, wobei die
mehreren UV-Sender (36, 42, 52, 63, 92, 119, 156)
in einem Muster positioniert sind, das eine Anzahl
von Reihen und Spalten aufweist, wobei die Spalten
sich im Allgemeinen parallel zu der Axialrichtung der
Produkte erstrecken, und/oder wobei die UV-Licht-
senderhalterung mehrere Streifen (32) aufweist, wo-
bei jeder Streifen eine oder mehrere Spalten von UV-
Lichtsendern aufweist, und/oder wobei die UV-Licht-
senderhalterung konfiguriert ist, um die UV-Licht-
sender in einer Anordnung zu halten, die bewirkt,
dass die UV-Lichtsender UV-Licht in einer Richtung
quer zu der Transportrichtung des wenigstens einen
Produkts emittieren, und/oder wobei die UV-Licht-

senderhalterung (36, 36’, 51, 66, 67, 72, 4, 112, 125,
132, 145, 146) konfiguriert ist, um die UV-Lichtsen-
der in einer Anordnung zu halten, die bewirkt, dass
die UV-Lichtsender das UV-Licht auf einen Fokus-
sierungsbereich fokussieren.

14. System (19, 60, 70, 80, 100) zum Anbringen eines
schrumpfbaren Etiketts (22) auf einem Produkt (23,
23’), wobei das System eine Vorrichtung (25, 45, 50,
56, 73, 81, 103, 120, 130, 140) nach einem der An-
sprüche 11 - 13 aufweist, das ferner einen Förderer
(30) aufweist, der konfiguriert ist, um mehrere Pro-
dukte, die etikettiert werden sollen, zu transportie-
ren, wobei die Steuerung (26) vorzugsweise konfi-
guriert ist, um die UV-Lichtsender (36, 42, 52, 63,
92, 119, 156) zu steuern, um das wenigstens eine
Produkt zu bestrahlen, wenn das wenigstens eine
Produkt von dem Förderer (30) durch das Bestrah-
lungsvolumen (37, 64, 88, 158) transportiert wird,
und/oder wobei die UV-Lichtsenderhalterung konfi-
guriert ist, um die UV-Lichtsender in einem Muster
im Wesentlichen parallel zu der Transportrichtung
zu halten.

15. System (19, 60, 70, 80, 100) nach Anspruch 14, wo-
bei das System eine Umhüllungsvorrichtung auf-
weist, die konfiguriert ist, um ein schlauchförmiges
Etikett (22) um ein Produkt herum aufzubringen,
und/oder das eine Vorheizeinheit (27) aufweist, die
konfiguriert ist, um die Etiketten (22) und/oder die
Produkte vor der Bestrahlung mit UV-Licht vorzuhei-
zen, wobei die Vorheizeinheit (27) vorzugsweise
konfiguriert ist, um das Etikettenmaterial auf eine
Temperatur von wenigstens 10 Grad Celsius unter
der Schrumpfungstemperatur und/oder eine Tem-
peratur von 50 - 70 Grad Celsius zu erhitzen,
und/oder das eine Dreheinheit aufweist, die konfigu-
riert ist, um ein Produkt, wenn das Produkt in dem
Bestrahlungsvolumen (37, 64, 88, 158) angeordnet
ist, zu drehen, wobei die Dreheinheit vorzugsweise
konfiguriert ist, um das Produkt während der Be-
strahlung zu drehen, um im Wesentlichen eine ge-
samte Außenoberfläche des Etiketts (22) dem UV-
Licht von den UV-Lichtsendern (36, 42, 52, 63, 92,
119, 156) auszusetzen.

Revendications

1. Procédé d’attachement d’une étiquette rétractable
(22) sur un produit (23, 23’), dans lequel l’étiquette
rétractable comprend un film multicouche (1) com-
prenant un matériau thermorétractable et un maté-
riau photothermique, le procédé comprenant :

- le transport de l’au moins un produit sur un
convoyeur (30) ;
- l’agencement de l’au moins un produit dans un
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volume d’irradiation (37, 64, 88, 158), le volume
d’irradiation étant défini par une pluralité d’émet-
teurs de lumière UV (36, 42, 52, 63, 92, 119,
156) agencés pour émettre une lumière UV dans
le sens d’au moins une étiquette rétractable (22)
agencée autour de l’au moins un produit ;
- la commande aux émetteurs de lumière UV
(36, 42, 52, 63, 92, 119, 156) d’irradier l’au moins
une étiquette rétractable (22) agencée autour
des un ou plusieurs produits dans le volume d’ir-
radiation pour chauffer le matériau photothermi-
que en amenant le matériau thermorétractable
à se rétracter autour de l’au moins un produit,
dans lequel la lumière UV a une longueur d’onde
de pointe entre 200 et 399 nm et au moins 90
% de la lumière UV est à l’intérieur d’une largeur
de bande de +/- 30 nm de la longueur d’onde
de pointe.

2. Procédé selon la revendication 1, dans lequel les
émetteurs de lumière UV (36, 42, 52, 63, 92, 119,
156) sont des émetteurs de lumière UV à DEL et/ou
dans lequel les émetteurs de lumière UV sont agen-
cés pour diriger une lumière UV sensiblement trans-
versalement à la surface d’étiquette et/ou compre-
nant le transport de l’au moins un produit sur un con-
voyeur (30) et l’irradiation de l’au moins un produit
pendant que le produit est transporté par le con-
voyeur (30).

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel les émetteurs de lumière
UV ont été agencés dans au moins un motif sensi-
blement parallèle au sens de transport de l’au moins
un produit (23, 23’) sur le convoyeur (30) et/ou dans
lequel les émetteurs de lumière UV sont positionnés
d’un côté ou des deux côtés du convoyeur (30).

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel les émetteurs de lumière
UV ont été agencés pour diriger une lumière UV dans
un sens transversal au sens de transport de l’au
moins un produit (23, 23’).

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel les émetteurs de lumière
UV (36, 42, 52, 63, 92, 119, 156) ont été agencés
pour focaliser une lumière UV sur une zone de
focalisation ; et/ou l’agencement de l’au moins un
produit (23, 23’) dans le volume d’irradiation (32, 64,
88, 158) comprend :

- l’agencement de l’au moins un produit incluant
au moins une étiquette agencée sur l’au moins
un produit à l’intérieur du volume d’irradiation ;
- l’irradiation de l’étiquette (22) avec des émet-
teurs de lumière UV pour attacher l’étiquette sur
l’au moins un produit.

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la pluralité d’émetteurs de
lumière UV sont positionnés dans un motif compre-
nant un nombre de rangées et de colonnes, les co-
lonnes s’étendant généralement parallèlement au
sens axial du produit (23, 23’), et/ou dans lequel
l’agencement de l’au moins un produit dans le volu-
me d’irradiation (37, 64, 88, 158) comprend le dé-
placement du produit et des émetteurs de lumière
UV l’un par rapport à l’autre, comprenant de préfé-
rence le transport de l’au moins un produit par rap-
port à une pluralité d’émetteurs de lumière UV im-
mobiles.

7. Procédé selon l’une quelconque des revendications
précédentes, comprenant le préchauffage des pro-
duits (23, 23’), de préférence à une température d’au
moins 10 degrés Celsius au-dessous de la tempé-
rature de rétraction et/ou à une température de 50
à 70 degrés Celsius, avant l’irradiation des étiquettes
(22) avec une lumière UV.

8. Procédé selon l’une quelconque des revendications
précédentes, dans lequel les produits (23, 23’) sont
transportés par intermittence et l’irradiation est ef-
fectuée lorsque les produits sont arrêtés ; et/ou dans
lequel les produits sont transportés continuellement
et l’irradiation est effectuée lorsque les produits sont
en mouvement.

9. Procédé selon l’une quelconque des revendications
précédentes, comprenant la rotation du produit à l’in-
térieur du volume d’irradiation (37, 64, 88, 158) au
cours de l’irradiation par les émetteurs de lumière
UV (36, 42, 52, 63, 92, 119, 156), comprenant de
préférence la rotation du produit pour exposer sen-
siblement toute la surface extérieure de l’étiquette
(22) à la lumière UV des émetteurs de lumière UV,
avec plus de préférence la fourniture d’une réparti-
tion sensiblement uniforme de la lumière UV à tra-
vers l’étiquette (22).

10. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la lumière est amenée à
suivre le mouvement du produit (23, 23’) sur le con-
voyeur (30) en utilisant une lentille ou un réflecteur
mobile.

11. Appareil (25, 45, 50, 56, 73, 81, 103, 120, 130, 140)
permettant l’attachement d’une étiquette rétractable
(22) sur un produit (23, 23’), dans lequel l’étiquette
rétractable (22) comprend un film multicouche (1)
comprenant un matériau thermorétractable et un
matériau photothermique, l’appareil comprenant :

- une pluralité d’émetteurs de lumière UV (36,
42, 52, 63, 92, 119, 156) ;
- au moins un support d’émetteurs de lumière
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UV (36, 36’, 51, 66, 67, 72, 4, 112, 125, 132,
145, 146) configuré pour supporter les émet-
teurs de lumière UV, le support d’émetteurs de
lumière UV étant façonné pour former un volume
d’irradiation (37, 64, 88, 158) dans lequel un ou
plusieurs produits peuvent être agencés ;
- un organe de commande (26) configuré pour
commander aux émetteurs de lumière UV d’ir-
radier les une ou plusieurs étiquettes rétracta-
bles (22) agencées autour des un ou plusieurs
produits dans le volume d’irradiation pour chauf-
fer le matériau photothermique en amenant le
matériau thermorétractable à se rétracter autour
des un ou plusieurs produits,
dans lequel les émetteurs de lumière UV sont
configurés pour l’émission de lumière UV ayant
une longueur d’onde de pointe entre 200 et 399
nm et au moins 90 % de la lumière UV est à
l’intérieur d’une largeur de bande de +/- 30 nm
de la longueur d’onde de pointe.

12. Appareil (25, 45, 50, 56, 73, 81, 103, 120, 130, 140)
selon la revendication 11, dans lequel l’émetteur de
lumière UV (36, 42, 52, 63, 92, 119, 156) est un émet-
teur de lumière UV à DEL.

13. Appareil (25, 45, 50, 56, 73, 81, 103, 120, 130, 140)
selon l’une quelconque des revendications 11 et 12,
dans lequel la pluralité d’émetteurs de lumière UV
(36, 42, 52, 63, 92, 119, 156) sont positionnés dans
un motif comprenant un nombre de rangées et de
colonnes, les colonnes s’étendant généralement pa-
rallèlement au sens axial du produit, et/ou dans le-
quel le support d’émetteurs de lumière UV comprend
une pluralité de bandes (32), chaque bande com-
prenant une ou plusieurs colonnes d’émetteurs de
lumière UV, et/ou dans lequel le support d’émetteurs
de lumière UV est configuré pour supporter les émet-
teurs de lumière UV dans un agencement amenant
les émetteurs de lumière UV à émettre une lumière
UV dans un sens transversal au sens de transport
de l’au moins un produit et/ou dans lequel le support
d’émetteurs de lumière UV (36, 36’, 51, 66, 67, 72,
4, 112, 125, 132, 145, 146) est configuré pour sup-
porter les émetteurs de lumière UV dans un agen-
cement amenant les émetteurs de lumière UV à fo-
caliser une lumière UV sur une zone de focalisation.

14. Système (19, 60, 70, 80, 100) permettant l’attache-
ment d’une étiquette rétractable (22) sur un produit
(23, 23’), le système comprenant un appareil (25,
45, 50, 56, 73, 81, 103, 120, 130, 140) selon l’une
quelconque des revendications 11 à 13, comprenant
en outre un convoyeur (30) configuré pour transpor-
ter une pluralité de produits à étiqueter, dans lequel
l’organe de commande (26) est de préférence con-
figuré pour commander aux émetteurs de lumière
UV (36, 42, 52, 63, 92, 119, 156) d’irradier l’au moins

un produit lorsque l’au moins un produit est trans-
porté par le convoyeur (30) à travers le volume d’ir-
radiation (37, 64, 88, 158), et/ou dans lequel le sup-
port d’émetteurs de lumière UV est configuré pour
supporter les émetteurs de lumière UV dans un motif
sensiblement parallèle au sens de transport.

15. Système (19, 60, 70, 80, 100) selon la revendication
14, le système comprenant un dispositif de man-
chonnage configuré pour appliquer une étiquette en
forme de manchon (22) autour d’un produit et/ou
comprenant une unité de préchauffage (27) configu-
rée pour préchauffer les étiquettes (22) et/ou des
produits avant l’irradiation avec une lumière UV,
dans lequel l’unité de préchauffage (27) est de pré-
férence configurée pour chauffer le matériau d’éti-
quette à une température d’au moins 10 degrés Cel-
sius au-dessous de la température de rétraction
et/ou à une température de 50 à 70 degrés Celsius
et/ou comprenant une unité de rotation configurée
pour faire tourner un produit lorsque le produit est
agencé dans le volume d’irradiation (37, 64, 88, 158),
dans lequel l’unité de rotation est de préférence con-
figurée pour faire tourner le produit au cours de l’ir-
radiation pour exposer sensiblement toute la surface
extérieure de l’étiquette (22) à la lumière UV des
émetteurs de lumière UV (36, 42, 52, 63, 92, 119,
156).
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