
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
10

6 
51

4
A

1
*EP001106514A1*
(11) EP 1 106 514 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
13.06.2001 Bulletin 2001/24

(21) Application number: 00125956.3

(22) Date of filing: 28.11.2000

(51) Int Cl.7: B65B 61/18, B65B 61/06,
B26D 1/38, B26D 1/62

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE TR
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 03.12.1999 IT MI992532

(71) Applicant: Irplastnastri Industria Nastri Adesivi
S.p.A.
Limite Sull’Arno, Firenze (IT)

(72) Inventors:
• Francalanci, Gianni

50050 Capraia e Limite (Firenze) (IT)

• Magazzini, Roberto
50056 Montelupo Fiorentino (Firenze) (IT)

• Borsini, Andrea
50053 Empoli (Firenze) (IT)

• Loia, Cesare
50024 Mercatale Val di Pesa (Firenze) (IT)

(74) Representative: Sama, Daniele, Dr. et al
Sama Patents
Via Morgagni, 2
20129 Milano (IT)

(54) Machine and process for cutting easy-open seals from an adhesive tape

(57) A machine for applying reclosable, reposition-
able easy open closing devices as from fig. 2, wherein
(1) is the unwinding system with the roll of the tape from
which the closing device is obtained, (3) is optional and
represents a folding system; a cutting device (2) is
formed by a mobile blade (2a) having a cutting edge
placed at an angle of 2 to 30 degrees with respect to the
tape section, said cutting edge having a radius of cur-
vature comprised between 500 and 3000 mm, and by a
counterblade (2b).
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Description

[0001] The present invention relates to a machine that
applies reclosable easy-open closing devices. These
devices can be applied on packs and pouches, in par-
ticular to those used in food packaging.
[0002] Machines for application of reclosable easy
open closing devices are known. A layout of a commer-
cially available application machine is reported in Fig. 1,
wherein (1) indicates the unwinding system of the ad-
hesive tape roll from which the closing device is ob-
tained, (2) indicates the tape cutting system, (3) is the
tape centerfolding system. The tape cutting system de-
picted in (2) is constituted by:

- a pneumatically actuated blade (2a), positioned
perpendicularly to the direction of unwinding of the
tape roll. Tape cutting generates the formats (indi-
vidual adhesive labels or closing devices) that con-
stitute the reclosable closing device;

- a fixed counterblade (2b), installed onto an oscillat-
ing plate; the counterblade is kept in tight contact
with the cutting blade by the action of a spring that
pulls the counterblade against the cutting blade dur-
ing machine operation.

[0003] The cutting blade (2a), as mentioned before,
is positioned perpendicularly to the direction of unwind-
ing of the tape. The cutting edge of the blade is posi-
tioned horizontally and is parallel to the counterblade.
Fig. 1.1 depicts the layout of the blade from a different
perspective, together with the pneumatic actuator and
the counterblade.
[0004] The tape is transversally cut along its width.
The movement of the blade is vertical with reference to
the surface of the tape.
[0005] Since the tapes used to generate these closing
devices are adhesive tapes, it is necessary to avoid ma-
chine jamming generated by the buildup of residues of
adhesive material onto the blade and counterblade dur-
ing continuous operation of the machine.
[0006] In order to avoid this, during the operation of
the machine, lubricant oils are applied onto the part of
the blade coming in contact with the adhesive material.
The application of said oils can be carried out by several
techniques, e.g. by spraying. The use of lubricant oils
has the disadvantage that they can contaminate both
the label (closing device) and the pack onto which the
label is applied. Moreover the use of lubricant oils is not
acceptable for food packaging since these oils repre-
sent a critical source of contamination in the Hazard As-
sessment Critical Control Point Procedures (HACCP).
In details, the HACCP procedures require that no oils
should come in contact, directly or indirectly, with food
or food packaging. Further, if the oil contaminates the
adhesive coating of the closing device, the performance
of the latter is greatly reduced. Said reduced perform-
ance of the closing device yields to the generation of

further scraps, in addition to those generated by oil con-
tamination during the application of said closing device,
to packs or other objects.
The machine speed does not exceed 50 - 60 packs/min.
Tests carried out by the Applicant have shown that the
above described machine setup cannot operate without
applying oil to the blade. During the normal operation of
the machine, at a speed of 50 packs/min, frequent shut-
downs are necessary, generally at intervals of about 2 -
4 hours, for the cleaning of the blade and counterblade
from the adhesive and oil residues. The machine cannot
be operated at higher speeds without jamming.
[0007] There was felt the need of an application ma-
chine that could overcome the disadvantages of the pri-
or art, in particular there was a need of a machine that
could operate at a speed higher that 60 packs/min, pref-
erably at speeds equal or higher than 100 packs/min,
and besides could operate continuously for extended
periods of time, at least 10 days, and preferably 2 - 3
months, without the need of lubrication or shutdowns for
cleaning of the blade and counterblade.
[0008] It has been surprisingly and unexpectedly
found by the Applicant an application machine that al-
lows to solve the technical problems mentioned above,
and that operates consistently without the need of lubri-
cation or shutdowns for blade cleaning during operation.
[0009] From the production viewpoint the application
machine of the present invention, as herewith de-
scribed, guarantees a productivity much higher than that
of the commercially available machines.
[0010] An object of the present invention is a machine
for applying reclosable easy-open self-adhesive closing
devices, to be applied onto packs and pouches, espe-
cially food packs and pouches, said machine represent-
ed in Fig. 2, wherein the essential components are:

- (1) represents the unwinding system of the tape
from which the closing device is obtained;

- (3) represents the centerfolding system, that in the
machine according to the present invention is an
optional part,

- (2) represents the cutting system, comprising:

- a mobile cutting blade (2a), preferably pneu-
matically actuated by an actuator represented
in the figure, said blade cutting the tape moving
through the machine with its adhesive coated
surface facing downwards, being the blade po-
sitioned perpendicularly to the direction of un-
winding of the tape from which the formats (la-
bels) constituting the reclosable closing device
are then obtained,

- a fixed counterblade (2b), installed onto an os-
cillating plate; the counterblade is kept in tight
contact with the cutting blade during machine
operation, preferably by a spring pulling the
counterblade against the cutting blade,
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the cutting blade (2a), shown in the figure in its open
position, has a cutting edge placed at an angle of 2
to 30 °, see Fig 2.1, with reference to the horizontal
plane of the tape; during the cutting operation the
blade moves vertically with a constant angle with
respect to the tape surface, the contact point be-
tween the blade and the counterblade moves con-
tinuously across the tape to be cut; the blade and
counterblade edges being coated with solid release
coatings.

[0011] Besides the above indicated angle, the blade
(2a) has a cutting edge that preferably shows in its ver-
tical section a curvature having a radius comprised be-
tween 500 and 3000 mm, and preferably between 1500
and 2000 mm. See Fig. 2.2, where (2a) represents a
front view of the blade and under the front view (2a)
there is a plant sectional view of the blade.
[0012] The solid release coatings applied onto the
blade and counterblade surfaces prevent the sticking
onto said surfaces of the adhesive tape moving through
the machine, thus avoiding machine jamming.
[0013] Said solid release coatings make thus the
blade surfaces non-receptive to the tape adhesive, and
minimize the tape sticking to the blade edges. To obtain
said solid release coatings, materials based on silicones
and fluoropolymers can for instance be used. As an ex-
ample, and without limitation to the types herewith spec-
ified, it is possible to use commercially available coat-
ings known as Plasma Coating® PC 918 F, PC 936, PC
915, PC 915S, PC 934, PC 934S, PC 932, PC 918-C,
PC 434, PC 432.
[0014] A further object of the present invention is a
cutting process using the machine described above for
obtaining labels or individual formats for reclosable self-
adhesive closing devices.
[0015] The tape is unwound by the system (1) of fig.
2 and conveyed through a system of rotating rollers,
then passes horizontally and parallel to the counterb-
lade (2b), then the cutting blade (2a), having an angle
with respect to the tape surface comprised between 2°
and 30°, cuts the tape with a definite length correspond-
ing to the width of the individual closing devices. The
definite length can be determined a priori by the required
size of the individual format (closing device). When the
tape is printed the size of the closing device is deter-
mined by the pitch or cut length of the printed artwork.
For the exact positioning of the cutting position an opti-
cal reading system (photocell) is preferably used.
[0016] The tape from which the above mentioned for-
mats are obtained has a thickness of 40 - 80 µm, pref-
erably 50 - 60 µm.
[0017] The amount of adhesive coating applied onto
the tape, calculated on a dry weight basis, ranges from
10 to 30 g/m2, preferably from 15 to 18 g/m2.
[0018] The preferred tape base used for the reclosa-
ble self-adhesive easy-open device is made of a plastic
material; on one of its sides the adhesive is applied with

a longitudinal patter parallel to the unwinding direction
of the tape, thus creating coated stripes or sections al-
ternated with uncoated stripes or sections, said tape be-
ing wound in a mill-roll that is subsequently slit into
smaller rolls, where an uncoated stripe or section is lo-
cated on one of the edges of the adhesive tape side.
[0019] In particular, on the adhesive side of the tape
there is one adhesive longitudinal section and an un-
coated longitudinal area located on one of the tape edg-
es, said uncoated area having a width that allows an
easy manual handling of the closing device when this is
applied onto the pack surface.
[0020] When one side of the tape has a full coverage
of adhesive, the optional folding system (3) of figure 2
is used.
[0021] The reclosable self-adhesive easy-open de-
vice has a length preferably comprised between 25 and
50 mm, and it is obtained by cutting transversally the
tape unwound from the tape roll according to a pitch cor-
responding to the width of the closing device.
[0022] Optionally, the tape or plastic film of the closing
device can be printed. In this case, the dimensions of
the printed artwork determine those of the closing sys-
tem or closing device.
[0023] The plastic film tape base can be preferably
made of a bioriented polypropylene, bioriented polyes-
ter, polyethylene, or a film laminate.
[0024] The adhesive material used for the tape is
commercially available, and it is chosen among those
that allow a removable reclosable closure to be ob-
tained.
[0025] In particular, the adhesive material is prefera-
bly an acrylic based aqueous emulsion, preferably
based on a C3 - C5 ester of the acrylic acid, for instance
butyl acrylate, or a hot melt adhesive, generally consist-
ing of conventional thermoplastic rubbers admixed with
hydrocarbon resins, well known to those skilled in the
art.
[0026] The process used for manufacturing the tape
preferably used for the reclosable self-adhesive easy-
open closing device, and the tape as such, are de-
scribed in the European Patent Application filing number
00109288.1 in the Applicant's name.
[0027] The Applicant has found that when the closing
system described in the aforementioned Patent Appli-
cation is used, the application machine of the present
invention is further simplified, since the folding unit (3)
of Fig.2 is not necessary any more.
[0028] Optionally, when a printed tape is used for the
closing system, the pitch of the printed artwork deter-
mines the size of the label, through an optical reading
system (photocell) that determines the cutting position.
The optical reading system is represented as (4) in Fig.
2.
[0029] The Applicant has found that the particular ge-
ometry and structure of the cutting blade of the present
invention as above described avoids any buildup of ad-
hesive residues both on the blade and on the counter-
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blade, allowing a high speed of application of the closing
device on the packs and avoiding machine shutdowns
for cleaning.
[0030] The following examples illustrate the invention
and are not limitative of the scope.

EXAMPLE 1

Preparation of the tape used for the closing system

[0031] A bioriented polypropylene film having a web
width of 620 mm and a thickness of 50 µm, printed by
rotogravure with a pitch of 45 mm, has been coated on
one side with an aqueous acrylic adhesive Primal® PS
83D (butyl acrylate) manufactured by Rohm and Haas
(concentration 53% by weight).
[0032] The dry weight of the adhesive coating, deter-
mined by weighing formats of known area, is of 28 g/m2.
[0033] A doctor blade array removed the adhesive
from the coated tape (before the drying of the acrylic
emulsion), thus creating 12 uncoated longitudinal
stripes, each one having a width of 10 mm, alternated
with 12 longitudinal coated stripes, each one having a
width of 40 mm, in addition to two uncoated edge trims
on the outside of the web, each one having a width of
10 mm.
[0034] After the selective removal of the adhesive as
above described, the adhesive emulsion on the tape
was dried by passing the pattern coated web in a drying
oven, at temperatures comprised between 80 and
120°C, then the tape was wound up in a mill roll.
[0035] Subsequently, the pattern coated mill roll was
slit into smaller rolls having a width of 50 mm, in such a
way that in correspondence of one of the two roll edges
there was located the uncoated stripe.
[0036] The tape rolls thus obtained, having the above
said longitudinal pattern adhesive coating on one side,
were used to manufacture a reclosable self-adhesive
easy-open device which was applied onto 500-g square
bottomed packs of pasta, made from a 2-ply laminate
composed of a reverse printed 20 µm bioriented poly-
propylene and a 25 µm cast polypropylene film.
[0037] The packs were obtained by heat sealing ; the
upper flap was then triple folded, and the application of
the reclosable self-adhesive easy-open device de-
scribed above was made on the folded upper flap of the
pack as described in ex. 2.

EXAMPLE 2

[0038] The application machine of Fig. 2 was used to
apply the reclosable self-adhesive easy-open device
obtained from the tape prepared as described in ex. 1.
The application machine cut transversally the adhesive
tape, as shown in Fig. 3 (3), obtaining tape strips or for-
mats having the size of 30x75 mm (Fig. 3b), that were
applied transversally onto the triple folding on the upper
flap of the pack as described in ex. 1, leaving free the

uncoated part of the strip or format, as shown in Fig. 3a,
so that the self-adhesive closure could be easily opened
by using the uncoated tape edge. The same self-adhe-
sive closure could be repositioned on the pack even af-
ter repeated opeen/closing of the pack.
[0039] The application machine was continuously
used for 30 consecutive working days in a food packag-
ing line.
[0040] The release coating used was Plasma Coat-
ing® PC 918F; the blade formed an angle of 10 degrees
with respect to the horizontal plane of the tape, and the
cutting edge of the blade had a curvature radius of 1800
mm. The application machine worked at a speed of 90
packs/min during the 30 days of the test. The only ma-
chine downtime was that necessary for the installation
of new tape rolls. No machine downtime occurred for
the cleaning of the blade and counterblade, since they
did not show any buildup of adhesive residues.
[0041] At the end of the test, the machine uptime (ratio
between the net line production, excluding machine
downtime for substituting the rolls, and the theoretical
line production at the actual line speed) was of 98%.

EXAMPLE 3 (comparative)

[0042] Example 2 was repeated but using a commer-
cially available application machine, as from Fig. 1
above described, Mod. PA 0963, manufactured by ARI
di Villa Aurelio & Co. Snc, working at a speed of 60
packs/minute.
[0043] Without using lubricant oils, the machine jam-
ming occurs soon after the starting of the machine op-
eration.
[0044] By applying a lubricant oil to the blades, the
machine worked for about 2 hours, than jammed due to
the buildup of adhesive residues onto the cutting blade.
This adhesive residues prevented the movement of the
tape across the machine, so a shutdown was necessary
to remove said residues.
[0045] Machine uptime in this case resulted much
lower than that of the machine according to the present
invention (ex. 2).
[0046] From the results of ex. 2 and of ex. 3 (compar-
ative), it was concluded that the application machine of
the present invention was superior in terms both of high-
er uptime, higher speed, and longer service life, since
there was no need of machine shutdown for mainte-
nance.

Claims

1. Machine for applying reclosable easy-open self-ad-
hesive closing devices, to be applied onto packs
and pouches, especially food packs and pouches,
said machine represented in Fig. 2, wherein the es-
sential components are:
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- (1) represents the unwinding system of the tape
from which the closing device is obtained;

- (3) represents the centerfolding system, that in
the machine according to the present invention
is an optional part,

- (2) represents the cutting system, comprising:

- a mobile cutting blade (2a), preferably
pneumatically actuated by an actuator,
said blade cutting the tape moving through
the machine with its adhesive coated sur-
face facing downwards, being the blade
positioned perpendicularly to the direction
of unwinding of the tape from which the for-
mats (labels) constituting the reclosable
closing device are then obtained,

- a fixed counterblade (2b), installed onto an
oscillating plate; the counterblade is kept
in tight contact with the cutting blade during
machine operation, preferably by a spring
pulling the counterblade against the cutting
blade,

the cutting blade (2a), shown in the figure in its
open position, has a cutting edge placed at an
angle of 2 to 30 ° (Fig 2.1) with reference to the
horizontal plane of the tape; during the cutting
operation the blade moves vertically with a con-
stant angle with respect to the tape surface, the
contact point between the blade and the coun-
terblade moves continuously across the tape to
be cut; the blade and counterblade edges being
coated with solid release coatings.

2. Application machine according to claim 1, wherein
the blade (2a) has a cutting edge that shows in its
vertical section a curvature.

3. Application machine according to claim 2 wherein
said curvature has a radius comprised between 500
and 3000 mm, preferably between 1500 and 2000
mm.

4. Application machine according to claims 1-3 where-
in materials based on silicones and fluoropolymers
are used as the solid release coatings applied onto
the blade and counterblade surfaces.

5. Cutting process for obtaining labels or individual for-
mats for reclosable self-adhesive closing devices
using the machine of claims 1-4.

6. Cutting process according to claim 5 wherein the
tape from which the formats are obtained has a
thickness of 40 - 80 µm, preferably 50 - 60 µm.

7. Cutting process according to claims 5-6 wherein the
amount of adhesive coating applied onto the tape,

calculated on a dry weight basis, ranges from 10 to
30 g/m2, preferably from 15 to 18 g/m2.

8. Cutting process according to claims 5-7 wherein it
is used a tape base made of a plastic material on
one side of which the adhesive is applied with a lon-
gitudinal pattern parallel to the unwinding direction
of the tape, thus creating coated stripes or sections
alternated with uncoated stripes or sections, said
tape being wound in a mill-roll that is subsequently
slit into smaller rolls wherein an uncoated stripe or
section is located onto one of the edges of the tape.

9. Cutting process according to claims 5-8 for obtain-
ing reclosable easy open self-adhesive closing de-
vices for the application onto packs and pouches,
preferably food packs and pouches.
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