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Description

[0001] The invention relates to an apparatus for mak-
ing perforations in a packaging material, according to the
preamble of claim 1 in particular a polymer film, compris-
ing a conveyor for transporting the material along a path
through the apparatus, e.g. from a supply reel to a take-
up reel, a laser device, with adjustable focal point, and
an in-line detectorfor measuring one or more parameters
of the perforations made with the beam, in particular an
optical detector such as a (digital) camera. The invention
further relates to a method of adjusting such an appara-
tus.

[0002] As explained in US 7,083,837, which discloses
an apparatus according to the preamble of claim 1 and
a method of adjusting an apparatus for making perfora-
tions in a packaging material comprising the steps of
making a plurality of perforations in the packaging mate-
rial by means of the laser device,

transporting the perforated material with the perforations,
measuring one parameter relating to the packaging ma-
terial, the quality and shelf life of many food products is
enhanced by enclosing them in packaging that modifies
or controls the atmosphere surrounding the product. In-
creased quality and longer shelf life result in fresher prod-
ucts for the consumer, less waste from spoiled produce,
better inventory control, and appreciable overall savings
for the food industry at both the retail and wholesale lev-
els. The goal in fresh fruit and vegetable packaging is to
use modified and controlled atmosphere packaging
(MAP/CAP) to preserve produce quality by reducing aer-
obic respiration rate yet avoiding anaerobic processes
that lead to adverse changes in texture, flavor, and aro-
ma, as well as an increased public health concern. US
7,083,837 discloses a microperforation system wherein
a stationary laser beam drills the microperforations in a
target area of a film, as the film is moving.

[0003] WO 02/12068relates to a method for packaging
products prone to decay, wherein a synthetic foil is con-
veyed through a (laser) punching device, where perfora-
tions are punched in the synthetic foil, the perforated syn-
thetic foil is formed as packages having the desired di-
mensions and these packages are filled with the products
and closed. The perforation surface is set by controlling
the number and size of the perforations. With the method
according to WO 02/12068 only a limited number of syn-
thetic foils should be available in stock, since the perfo-
rations are only punched at the start of the packaging
process.

[0004] EP 1857 812 relates to a quality control system
for monitoring a parameter of holes formed in a film, es-
pecially a flexible packaging film. The system comprises
a digital camera to form successive images of the holes
in the film while the film is fed past the camera. These
images are captured and parameters of the holes are
analysed in an analyser so as to determine whether or
not the parameters meet predetermined quality stand-
ards, and a warning is triggered by the analyser if the
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quality standards are not met. The warning signal may
also be used to control the perforator so as to on-line
correct for quality variations in hole size and frequency.
[0005] WO 2006/063609 relates to a device for perfo-
rating aflexible film by means of alaser beam, comprising
alaser beam generator, transport means for transporting
the flexible film through the laser beam and focusing
means for focussing the laser beam on the film surface.
A detector is positioned along the path of movement of
the flexible film for detecting whether the perforation has
been made in the correct way.

[0006] WO2009/132663 relates to a process for mak-
ing perforations in a plastic film material to be used in a
package for products prone to decay, inwhich the surface
area of the perforations made in a defined surface area
of the plastic film material must have a predetermined
value. The process involves making one or more perfo-
rations, measuring the surface area of the perforation(s),
calculating the difference between the predetermined
value and the actual surface area and adjusting the
number of perforations based on this difference.

[0007] The above publications relate to quality control
during production. Prior to production, the perforating
beam must be focused on the surface of the film. In prac-
tice, this is done by making perforations in a first part of
the film, removing the film from the apparatus, checking
the perforations under a microscope, adjusting focus,
and repeating these steps until adequate focus is
reached. This procedure may take up e.g. 20% of the
total time needed to produce a batch of perforated film.
[0008] Itisanobjectofthe presentinventiontoimprove
adjusting focus prior to production, in particular to reduce
the time involved and preferably also to obtain more ac-
curate focus.

[0009] To this end, the apparatus according to claim 1
is provided.
[0010] In the apparatus according to the invention, a

controller is provided, which is connected to the laser
device and the detector and arranged to adjust, prefer-
ably prior to production, the focal point of the laser device
based on the parameter(s) measured by the detector.
[0011] Thus, the in-line detector already present in
most cases is employed to focus the laser device and
the time required to adjust focus is significantly reduced.
[0012] In an embodiment, the controller is arranged to
vary the focal point of the laser device in a plurality of
increments, typically discrete and equidistant positions,
and operate the laser device to make at least one perfo-
ration at each increment. In a further embodiment, the
controller is arranged to calculate an average and/or
standard deviation of the values of the parameter(s)
measured at each increment and/or over a range of in-
crements. In particular, theincrementwhere the standard
deviation of the parameter, such as the diameter, surface
area and/or circumference of the perforations, is smallest
was found to provide goodresults during subsequent pro-
duction.

[0013] In arelatively straightforward embodiment, the
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detector and the laser device are coupled such that their
focal points are on a line that extends parallel to the pack-
aging material. l.e., when the packaging material is in
focus of the detector it is also in focus of the laser device.
[0014] In a further embodiment, the apparatus com-
prises a controller connected to the laser device and the
detector and arranged to adjust the power of the laser
device based on the parameter or one or more of the
parameters. This controller and parameter(s) may be the
same controller and parameter(s) as those employed for
adjusting focus, but may as well be a different controller
and/or parameter dedicated to at least this function.
[0015] Adjusting power in this way facilitates finer ad-
justing during production as, for instance, disclosed in
WO 2009/132663.

[0016] In an embodiment, the controller is arranged to
vary the power of the laser device in a plurality of incre-
ments and operate the laser device to make at least one
perforation at each increment.

[0017] The invention also relates to a method of ad-
justing an apparatus as described above comprising the
steps of making a plurality of perforations in the material
by means of the laser device, measuring one or more
parameters of the perforations with the in-line detector,
and adjusting, preferably prior to production, the focal
point of the laser device based on the parameter.
[0018] In an embodiment, the method comprises var-
ying the focal point of the laser device in a plurality of
increments, typically positions relative to the packaging
material, determining at which increment the packaging
material is in focus of the beam, and adjusting the focal
point of the laser device to that increment.

[0019] The invention will now be explained in more de-
tail with reference to the Figures, in which

Fig. 1 shows an apparatus for making perforations
in a packaging material,

Fig. 2 shows an alternative embodiment of an appa-
ratus, comprising a guide;

Fig. 3 is a detail of the embodiment of Fig. 2.

[0020] Inthefollowing, like elements and aspects carry
like reference symbols.

[0021] Fig. 1shows a preferred apparatus 1 for making
perforations in a packaging material, in particular a pol-
ymer film 2, comprising a supply reel 3, a take-up reel 4,
and guides 5, 6 together defining a conveyor for trans-
porting the film 2 along a path through the apparatus 1.
Suitable polymer films are generally known and include
films made of polyethylene, polypropylene, polyester,
polyamide, and cellophane, in monolayers and lami-
nates.

[0022] The apparatus 1 further comprises a laser de-
vice, in this example a laser device 7, with adjustable
focal point, and an in-line detector, in this example a dig-
ital camera 8, for measuring one or more parameters of
the perforations made with the laser. A light source 9 is
positioned opposite the digital camera 8, i.e. on the other
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side of the film, to improve the signal to noise ratio of the
information obtained with the camera. The laser device
7 and the digital camera 8 are connected to a controller
10. In this example, the laser device comprises a lens
and the focal point of the laser device can adjusted by
moving the lens up or down, e.g. by rotating it. In an
alternative embodiment, the entire laser device can be
moved up and down (as indicated by the double arrow).
[0023] When a new roll of packaging film has been
positioned on the supply reel and fed through the appa-
ratus along the conveyor path to the take-roll, a pre-pro-
duction run is started, wherein by means of the controller
the position of the focal point of the laser device is varied
with respect to the packaging material in a plurality of
increments, in this example twenty steps of 10 pm each,
and the laser device is operated to make a plurality of
perforations, e.g. five perforations at each increment.
Within the framework of the present invention, the per-
forations typically have a diameter in a range from 25 to
250 um, which are common sizes for packages contain-
ing average amounts, e.g. two to four portions, of pro-
duce, e.g. lettuce or broccoli.

[0024] A digital image is formed of each of the perfo-
rations and the surface area of each of the perforation is
measured by counting the image pixels defining the per-
foration. Subsequently, the controller calculates the
standard deviation of the surfaces of the perforations at
each increment. If few, e.g. one or two, perforations are
made at each increment or more information is needed
for other reasons, the controller calculates the standard
deviation of the surfaces of the perforations over arange
of increments, e.g. by including at each increment the
surfaces measured at the previous and the next incre-
ment. After that, the controller determines at which incre-
ment the standard deviation of the measured parameter
is smallest and adjusts the focus of the laser device to
the position relative to the film where the standard devi-
ation is smallest. The laser beam is now properly fo-
cussed on the film.

[0025] In a next step, the intensity of the laser beam is
adjusted. If the surface area of the holes is smaller or
larger than a preselected value appropriate for the pack-
aging material concerned, the power of the beam is in-
creased or decreased respectively in one or more incre-
ments until the preselected size is obtained. When the
preselected size is obtained, production commences.
During production, the camera and the controller contin-
uously monitor and adjust the power of the laser to obtain
perforations of the preselected size.

[0026] This example illustrates how focussing of the
beam and adjusting the power of the beam is carried out
by means of the in-line digital camera. The time required
to adjust focus is significantly reduced and uniformity of
the perforations is increased.

[0027] Figs. 2 and 3 show an apparatus 1 comprising
an optional support 12 in the conveyor path (indicated
with open arrows in Fig. 3) having a surface 13. Fig. 3
shows the support 12, a lens 14 of the laser device 7 and
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the camera 8 comprising a lens 15.

[0028] Atleasta portion of the film 2 is guided over and
supported by the surface 13 of the support 12 at or near
the position of the laser 7 and/or the camera 8, preferably
in both positions as shown here. Thus, definition of the
position of the film 2 with respect to the position of the
laser focus and/or the camera focus is improved.
[0029] Preferably, the film 2 is taut over the support
12, for which (part of) the support 12 and/or one or more
guides 5, 6 may be adjustable, e.g. in height and/or par-
allel to the film 2, e.g. for particular films and/or positions
of (the holes in) the film 2.

[0030] The supporting surface 13 of the support 12
may have a predetermined curvature. The (supporting
surface 13 of the) support 12 preferably comprises a
smooth, hard and/or low friction surface, e.g. comprising
polished metal, high-density polyethylene (HDPE) and/or
polytetrafluorethene (PTFE, Teflon®) and may have
rounded edges. This may prevent harming the film 2 (see
Fig. 3).

[0031] Fig. 3 shows a recess or an opening 16 in the
support receiving the beam of the laser 7, preventing
interaction between (the surface 13 of) the support 12,
the laser focus and/or (molten) material of the film 2, also
providing eye safety for an operator of the apparatus 1.
[0032] Afurther opening 17 in (the surface of) the sup-
port 12 is arranged below the camera lens 15 with the
light source 9 arranged below it, possibly within the sup-
port 12 (not shown), so as to provide optical access to
the film 2 from both upper and lower sides. The light
source 9 may be arranged remote from the camera 8 and
an optical beam line may be provided, e.g. one or more
mirrors, light guides and/or optical fibers to deliver the
light to the desired position, e.g. to prevent interaction
between the light source and the film, e.g. heat from a
lamp which might affect the film 2. A light-emitting diode
(LED) may provide strong illumination at little generated
heat and in a small volume and may be arranged in the
support 12.

[0033] Thesupport12 comprisesaslot18inorthrough
the support surface 13, which is arranged along at least
part of the intended path of a perforation and which cross-
es the laser beam, overlapping its position, and which
preferably has dimensions wider than that of the diameter
of the perforations to be made. This prevents deforming
and/or closing perforations by smearing still-molten ma-
terial from the edges of freshly-made perforations im-
proving quality and repeatability. It also assists providing
and maintaining a clean support surface 13 and film 2.
[0034] As an alternative, not shown, instead of a single
support 12 two support portions adjacent each other may
be provided, which may be separated from each other
for forming a slot between them for receiving the laser
beam, providing optical access to the film 2 from opposite
sides and/or preventing deforming and/or closing perfo-
rations. The support portions may be adjustable individ-
ually or together.
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Claims

1. Apparatus (1) for making perforations in a packaging
material, in particular a polymer film (2), comprising
a conveyor for transporting the material (2) along a
path through the apparatus (1), a laser device (7)
with adjustable focal point, an in-line optical detector
(8) being a camera (8) comprising a lens (15), for
measuring one or more parameters of the perfora-
tions made with the beam, and a support (12) for
guiding and supporting the packaging material (2) at
or near the position of the laser (7) and the detector
(8), characterized in that the laser device (7) and
the optical detector (8) are positioned on one side of
the packaging material (2), the support (12) being
positioned on an opposite side of the packaging ma-
terial (2), in that the detector (8) and the laser device
(7) are coupled such that their focal points are on a
line that extends parallel to the packaging material
(2), wherein the parameter(s) is or include(s) the di-
ameter, surface area and/or circumference of the
perforation(s), and in that the support (12) compris-
es a recess or an opening (16, 17) in the support
receiving the beam of the laser (7).

2. Apparatus (1) according to claim 1, wherein the sup-
port (12) comprises a slot (18) in or through the sup-
port surface (13), which is arranged along at least
part of the intended path of a perforation through the
apparatus and crossing the beam.

3. Apparatus (1) according to any one of the preceding
claims, wherein the support (12) comprises two sup-
port portions adjacent each other, which may be sep-
arated from each other for forming a slot between
them for receiving the laser beam.

4. Apparatus (1) according to any one of the preceding
claims, possibly comprising guides (5, 6), wherein
part of the support (12) and/or if present one or more
guides (5, 6), are adjustable in height and/or parallel
to the packaging material (2) for arranging the pack-
aging material (2) taut over the support (12).

5. Apparatus (1) according to any one of the preceding
claims, wherein the support (12) comprises a sup-
porting surface (13) having a predetermined curva-
ture and/or has a smooth, hard and/or low friction
surface and/or rounded edges preventing harming
the packaging material (2).

6. Apparatus (1) according to any one of the preceding
claims, wherein the support (12) comprises an open-
ing (17) arranged below the optical detector provid-
ing optical access to the packaging material (2) from
both upper and lower sides, wherein in particular the
apparatus comprises a light source (9), e.g. a light-
emitting diode (LED), and the light source (9) may
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be arranged below the opening (17), possibly within
the support (12).

Apparatus (1) according to any one of the preceding
claims, comprising a controller (10) connected to the
laser device (7) and the detector (8) and arranged
to adjust the focal point of the laser device (7) based
on the parameter or one or more of the parameters,
wherein in particular the parameter or one or more
of the parametersis orincludes the diameter, surface
area and/or circumference of the perforations.

Apparatus (1) according to any one of the preceding
claims, wherein the controller (10) is arranged to vary
the focal point of the laser device (7) in a plurality of
increments and operate the laser device (7) to make
at least one perforation at each increment, and
wherein in particular the controller (10) is arranged
to calculate an average and/or standard deviation of
the values of the parameter(s) measured at each
increment and/or over a range of increments.

Apparatus (1) according to any one of the preceding
claims, wherein the support (12) comprises arecess
oranopening (16, 17)in the support providing optical
access to the packaging material (2) from opposite
sides.

Apparatus (1) according to any one of the preceding
claims, comprising a controller (11) connected to the
laser device (7) and the detector (8) and arranged
to adjust the power of the laser device (7) based on
the parameter or one or more of the parameters.

Apparatus (1) according claim 10, wherein the con-
troller (11) is arranged to vary the power of the laser
device (7) in a plurality of increments and operate
the laser device (7) to make at least one perforation
at each increment, and wherein in particular the con-
troller is arranged to adjust the power of the laser
device (7) prior to and also during production.

Method of adjusting an apparatus (1) according to
any one of the preceding claims comprising the steps
of

making a plurality of perforations in the packaging
material (2) by means of the laser device (7),
transporting the perforated material (2) with the per-
forations along and over the slot through the appa-
ratus,

measuring one or more parameters of the perfora-
tions with the in-line detector (8), wherein the param-
eter(s) is or include(s) the diameter, surface area
and/or circumference of the perforation(s), and
adjusting the focal point of the laser device (7) based
on the parameter(s).

Method according to claim 12, comprising varying
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14.

15.

the focal point of the laser device (7) in a plurality of
increments

determining at which increment the packaging ma-
terial (2) is in focus of the laser device (7), and
adjusting the focal point of the laser device (7) to that
increment.

Method according to claim 12 or 13, comprising cal-
culating an average and/or the standard deviation of
the values of the parameter(s) measured.

Method according to any one of the claims 12-14,
comprising, preferably after adjusting the focal point
of the laser device (7), adjusting the power of the
laser device (7) based on the parameter or one or
more of the parameters, possibly comprising varying
the power of the laser device (7) in a plurality of in-
crements and determining at which increment the
perforations have a preselected size.

Patentanspriiche

Vorrichtung (1) zur Herstellung von Perforationen in
einem Verpackungsmaterial, insbesondere in einer
dinnen Polymerschicht (2), die einen Forderer zum
Transportieren des Materials (2) entlang eines Wegs
durch die Vorrichtung (1), eine Laservorrichtung (7)
mit einstellbarem Brennpunkt, einen optischen Inli-
ne-Detektor (8), der eine Kamera (8) ist, welche eine
Linse (15) aufweist, zum Messen eines oder meh-
rerer Parameter der mit dem Strahl hergestellten
Perforationen, und eine Halterung (12) zum Fihren
und Halten des Verpackungsmaterials (2) an oder
nahe der Position des Lasers (7) und des Detektors
(8) aufweist,

dadurch gekennzeichnet, dass die Laservorrich-
tung (7) und der optische Detektor (8) auf einer Seite
des Verpackungsmaterials (2) positioniert sind, wo-
bei die Halterung auf einer entgegengesetzten Seite
des Verpackungsmaterials (2) positioniert ist, dass
der Detektor (8) und die Laservorrichtung (7) derart
gekoppelt sind, dass ihre Brennpunkte auf einer Li-
nie sind, die sich parallel zu dem Verpackungsma-
terial (2) erstreckt, wobei der/die Parameter der
Durchmesser, die Oberflache und/oder der Umfang
der Perforation(en) ist/sind oder diesen/diese um-
fasst/umfassen, und dass die Halterung (12) eine
Aussparung oder eine Offnung (16, 17) in der Hal-
terung aufweist, die den Strahl des Lasers (7) auf-
nimmt.

Vorrichtung (1) nach Anspruch 1, wobei die Halte-
rung (12) einen Schlitz (18) in oder durch die Halte-
rungsoberflache (13) aufweist, der entlang wenigs-
tens eines Teils des geplanten Wegs einer Perfora-
tion durch die Vorrichtung angeordnet ist und den
Strahl kreuzt.
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Vorrichtung (1) nach einem der vorhergehenden An-
spriche, wobei die Halterung (12) zwei zueinander
benachbarte Halteabschnitte, die voneinander ge-
trennt sein kdnnen, aufweist, um einen Schlitz zum
Aufnehmen des Laserstrahls zwischen ihnen zu bil-
den.

Vorrichtung (1) nach einem der vorhergehenden An-
spriiche, die moglicherweise Fihrungen (5, 6) auf-
weist, wobei ein Teil der Halterung (12) und/oder ei-
ne oder mehrere Fihrungen, sofern vorhanden, in
der Hohe und/oder parallel zu dem Verpackungsma-
terial (2) einstellbar sind, um das Verpackungsma-
terial (2) Uber die Halterung (12) gespannt anzuord-
nen.

Vorrichtung (1) nach einem der vorhergehenden An-
spriche, wobei die Halterung (12) eine Halteober-
flache (13) aufweist, die eine vorgegebene Kriim-
mung hat und/oder eine glatte, harte und/oder rei-
bungsarme Oberflache und/oder abgerundete Ran-
der hat, die eine Beschadigung des Verpackungs-
materials (2) verhindern.

Vorrichtung (1) nach einem der vorhergehenden An-
spriiche, wobei die Halterung (12) eine Offnung (17)
aufweist, die unterhalb des optischen Detektors an-
geordnet ist, die sowohl von oberen als auch unteren
Seiten den Zugang zu dem Verpackungsmaterial (2)
bereitstellt, wobeidie Vorrichtung insbesondere eine
Lichtquelle (9), z.B. eine Leuchtdiode (LED) auf-
weist, und die Lichtquelle (9) unterhalb der Offnung
(17), moglicherweise innerhalb der Halterung (12)
angeordnet sein kann.

Vorrichtung (1) nach einem der vorhergehenden An-
spriiche, die aufweist; eine Steuerung (10), die mit
der Laservorrichtung (7) und dem Detektor (8) ver-
bunden ist und eingerichtet ist, um den Brennpunkt
der Laservorrichtung (7) basierend auf dem Para-
meter oder einem oder mehreren der Parameter ein-
zustellen, wobei der Parameter oder eineroder meh-
rere der Parameter insbesondere der Durchmesser,
die Oberflache und/oder der Umfang der Perforati-
onen ist/sind oder diesen/diese umfasst/umfassen.

Vorrichtung (1) nach einem der vorhergehenden An-
spriche, wobei die Steuerung (10) eingerichtet ist,
umden Brennpunktder Laservorrichtung (7) in meh-
reren Inkrementen zu andern und die Laservorrich-
tung (7)derartzu betreiben, dassin jedem Inkrement
wenigstens eine Perforation hergestellt wird, und
wobei die Steuerung (10) insbesondere eingerichtet
ist, um eine mittlere und/oder Standardabweichung
der Werte des/der Parameter, die in jedem Inkre-
ment und/oder Uber einen Bereich von Inkrementen
gemessen werden, zu berechnen.
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Vorrichtung (1) nach einem der vorhergehenden An-
spriche, wobei die Halterung (12) eine Aussparung
oder eine Offnung (16, 17) in der Halterung aufweist,
die von entgegengesetzten Seiten den optischen
Zugang zu dem Verpackungsmaterial (2) bereitstellt.

Vorrichtung (1) nach einem der vorhergehenden An-
spriiche, die eine Steuerung (11) aufweist, die mit
der Laservorrichtung (7) und dem Detektor (8) ver-
bunden ist und eingerichtet ist, um die Leistung der
Laservorrichtung (7) basierend auf dem Parameter
oder einem oder mehreren der Parameter einzustel-
len.

Vorrichtung (1) nach Anspruch 10, wobei die Steu-
erung (11) eingerichtet ist, um die Leistung der La-
servorrichtung (7) in mehreren Inkrementen zu an-
dern und die Laservorrichtung (7) derart zu betrei-
ben, dass in jedem Inkrement wenigstens eine Per-
foration hergestellt wird, und wobei die Steuerung
insbesondere eingerichtet ist, um die Leistung der
Laservorrichtung (7) vor und auch wahrend der Her-
stelllung einzustellen.

Verfahren zum Einstellen einer Vorrichtung (1) nach
einem der vorhergehenden Anspriiche, das die fol-
genden Schritte aufweist:

Herstellen mehrerer Perforationen in dem Ver-
packungsmaterial (2) mit Hilfe der Laservorrich-
tung (7),

Transportieren des perforierten Materials (2) mit
den Perforationen entlang und lber den Schlitz
durch die Vorrichtung,

Messen eines oder mehrerer Parameter der
Perforationen mitdem Inline-Detektor (8), wobei
der/die Parameter der Durchmesser, die Ober-
flache und/oder der Umfang der Perforationen
ist/sind oder diesen/diese umfasst/umfassen,
und

Einstellen des Brennpunkts der Laservorrich-
tung (7) basierend auf dem/den Parameter/Pa-
rametern.

Verfahren nach Anspruch 12, das aufweist:

Andern des Brennpunkts der Laservorrichtung
(7) in mehreren Inkrementen, Bestimmen, in
welchem Inkrement das Verpackungsmaterial
(2) im Brennpunkt der Laservorrichtung (7) ist,
und

Einstellen des Brennpunkts der Laservorrich-
tung (7) auf dieses Inkrement.

Verfahren nach Anspruch 12 oder 13, das das Be-
rechnen einer mittleren und/oder Standardabwei-
chung der Werte des/der gemessenen Parameter
aufweist.



11 EP 2 764 948 B1 12

15. Verfahren nach einem der Anspriiche 12-14, das,

vorzugsweise nach dem Einstellen des Brennpunkts
der Laservorrichtung (7), das Einstellen der Leistung
der Laservorrichtung (7) basierend auf dem Para-
meter oder einem oder mehreren der Parameter,
aufweist, was moglicherweise das Andern der Leis-
tung der Laservorrichtung (7) in mehreren Inkremen-
ten und das Bestimmen, in welchem Inkrement die
Perforationen eine vorausgewéahlte GroRe haben,
aufweist.

Revendications

Appareil (1) pour réaliser des perforations dans un
matériau de conditionnement, en particulier un film
polymeére (2), comprenant un convoyeur pour trans-
porter le matériau (2) le long d’'un chemin a travers
lappareil (1), un dispositif laser (7) avec un point
focal ajustable, un détecteur optique enligne (8) con-
sistant en une caméra (8) comprenant une lentille
(15) pour la mesure d’'un ou plusieurs parametres
des perforations effectuées avec le faisceau, et un
support (12) pour le guidage et le portage du maté-
riau de conditionnement (2) sur ou a proximité de la
position du laser (7) et du détecteur (8), caractérisé
en ce que le dispositif laser (7) et le détecteur opti-
que (8) sont positionnés sur un cété du matériau de
conditionnement (2) le support (12) étant positionné
sur un coté opposé du matériau de conditionnement
(2), en ce que le détecteur (8) et le dispositif laser
(7) sont couplés de sorte que leurs points focaux
sont sur une ligne qui s’étend en paralléle du maté-
riau de conditionnement (2), dans lequel le(s) para-
métre(s) est/sontou inclue(nt) le diamétre, la surface
et/ou la circonférence de la/des perforation(s), et en
ce que le support (12) comprend un renfoncement
ou une ouverture (16, 17) dans le support recevant
le faisceau du laser (7).

Appareil (1) selon la revendication 1, dans lequel le
support (12) comprend une fente (18) dans ou a tra-
vers la surface de support (13), qui est disposée le
long, au moins partiellement, du chemin prévu d’'une
perforation a travers 'appareil et croisant le faisceau.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel le support (12) com-
prend deux sections de support contigués, qui peu-
vent étre séparées l'une de l'autre pour former une
fente entre celles-ci afin de réceptionner le faisceau
laser.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, comprenant possiblement des
guides (5, 6), dans lequel une partie du support (12)
et/ou un ou plusieurs guides (5, 6), si ceux-ci sont
présents, sont ajustables en hauteur et/ou paralle-
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10.

lement au matériau de conditionnement (2) afin de
disposer le matériau de conditionnement (2) tendu
par-dessus le support (12).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel le support (12) com-
prend une surface de support (13) possédant une
courbure prédéterminée et/ou posséde une surface
de friction lisse, dure et/ou faible et/ou des bords
arrondis afin de prévenir les dommages au matériau
de conditionnement (2).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel le support (12) com-
prend une ouverture (17) disposée en-dessous du
détecteur optique offrant un accés optique au maté-
riau de conditionnement (2) a partir des deux cotés
supérieur et inférieur, dans lequel en particulier 'ap-
pareil comprend une source lumineuse (9), par
exemple une diode électroluminescente (LED), et la
source lumineuse (9) peut étre disposée en-dessous
de I'ouverture (17), possiblement a I'intérieur du sup-
port (12).

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, comprenant un appareil de con-
trole (10) connecté au dispositif laser (7) et au dé-
tecteur (8) et disposé pour ajuster le point focal du
dispositif laser (7) en fonction du paramétre ou d’un
ou de plusieurs des paramétres, dans lequel en par-
ticulier le parameétre ou un ou plusieurs parametre(s)
est/sont ou inclut(ent) le diamétre, la surface et/ou
la circonférence des perforations.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel 'appareil de controle
(10) est disposé pour faire varier le point focal du
dispositif laser (7) dans une pluralité d’incréments et
faire fonctionner le dispositif laser (7) afin d’effectuer
au moins une perforation a chaque incrément, et
dans lequel en particulier I'appareil de contréle (10)
est congu pour calculer une moyenne et/ou un écart-
type des valeurs du/des parametre(s) mesurés a
chaque incrément et/ou sur une plage d’incréments.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, dans lequel le support (12) com-
prend un renfoncement ou une ouverture (16, 17)
dans le support, offrant un accés optique au matériau
de conditionnement (2) a partir des cotés opposés.

Appareil (1) selon 'une quelconque des revendica-
tions précédentes, comprenant un appareil de con-
trole (11) connecté au dispositif laser (7) et au dé-
tecteur (8) et congu pour ajuster la puissance du dis-
positif laser (7) en fonction du paramétre ou un ou
plusieurs des parametres.
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Appareil (1) selon la revendication 10, dans lequel
appareil de contréle (11) est congu pour faire varier
la puissance du dispositif laser (7) dans une pluralité
d’incréments et faire fonctionner le dispositif laser
(7) afin d’effectuer au moins une perforation a cha-
queincrément, etdanslequel en particulier I'appareil
de contrble est congu pour ajuster la puissance du
dispositif laser (7) avant ainsi qu’au cours de la pro-
duction.

Procédé d’ajustement d’'un appareil (1) selon 'une
quelconque des revendications précédentes com-
prenant les étapes de

réalisation d’une pluralité de perforations dans le ma-
tériau de conditionnement (2) a l'aide du dispositif
laser (7),

transport du matériau de conditionnement (2) perfo-
ré avec les perforations le long et par-dessus lafente
a travers l'appareil,

mesure d’un ou de plusieurs paramétres des perfo-
rations avec le détecteur en ligne (8), dans lequel
le(s) parameétre(s) est/sontou inclut(ent) le diametre,
la surface et/ou la circonférence de la/des perfora-
tion(s), et

ajustement du point focal du dispositif laser (7) en
fonction du/des paramétre(s).

Procédé selon la revendication 12, comprenant la
variation du point focal du dispositif laser (7) dans
une pluralité d’incréments

la détermination de l'incrément avec lequel le maté-
riau de conditionnement (2) est a la mise au point
du dispositif laser (7), et

ajustement du point focal du dispositif laser (7) a
cet incrément.

Procédé selon la revendication 12 ou 13, compre-
nant le calcul d’'une moyenne et/ou de I'écart-type
des valeurs du/des parametre(s) mesuré(s).

Procédé selon 'une quelconque des revendications
12 a 14, comprenant, préférablement aprés 'ajuste-
ment du point focal du dispositif laser (7), I'ajuste-
ment de la puissance du dispositif laser (7) en fonc-
tion du parameétre ou d’'un ou de plusieurs parame-
tres, comprenant possiblement la variation de la
puissance du dispositif laser (7) en une pluralité d’in-
créments et la détermination de I'incrément avec le-
quel les perforations ont une taille présélectionnée.
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