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(67)  There is disclosed herein a production line for
plastic bags (4), comprising:

- means (2) for feeding a film material (21);

- means (3, 33) for converting said film material (21) into

a plurality of bags (4, 4, ... 4), with walls formed of said
film material (21);

- atagging machine (8) for self-adhesive radio frequency
tags (91), which is adapted to be fed with a web (9) with

self-adhesive radiofrequency tags (91) glued thereto,
said tagging machine (8) being adapted to attach radiof-
requency tags (91) to one side (211) of said film material
(21);

- means (18) located upstream from said tagging ma-
chine (8) for eliminating static electricity from the side
(211) of said film material (21) upon which the tags (91)
are attached.
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Description

[0001] There is disclosed herein a production line for
plastic bags, particularly for rolled plastic bags, where
each bag produced has a radio-frequency tag.

[0002] The needis currently feltin the art, of monitoring
the origin and amount of plastic bags designed for gar-
bage collection, and particularly plastic bags designed
for separate garbage collection.

[0003] This will allow users more committed to sepa-
rate garbage collection to be rewarded, e.g. with incen-
tives.

[0004] For this purpose, plastic bags are known to re-
ceive a radio-frequency tag (known as RFID tag) at-
tached thereto, which may contain information, such as:
bag’s weight, bag’s origin, user’s personal details, user’s
health insurance card data, etc.

[0005] The information stored in the RFID tag may be
used to monitor the amount and quality of the garbage
collected by each user.

[0006] In former times, radio-frequency tags were at-
tached to plastic bags manually, which considerably in-
creased the overall bag production times and costs.
[0007] CN 101 462 603 discloses a production line for
plastic bags manufactured from a flat moving film, which
is fed beneath a tagging machine, which intermittently
attaches tags.

[0008] Then, the film is folded into a one-ply film.
[0009] Sealing and cutting mans are further provided
for converting the one-ply film into bags, with a radio-fre-
quency tag attached to the inner side of the bags.
[0010] One of the drawbacks of the prior art is the
non-negligible amount of waste caused by defective ra-
dio-frequency tags being applied to plastic bags.
[0011] Therefore, an operation check is required on
the radio-frequency tags attached to the bags, to elimi-
nate waste; this involves an increase of production times
and costs for bags with RFID tags.

[0012] The object of this invention is to obviate at least
some of prior art problems and particularly to reduce the
waste caused by faulty radio-frequency tags.

[0013] This object is fulfilled by a production line for
plastic bags as defined in claim 1.

[0014] Further advantages may be achieved by the ad-
ditional features of the dependent claims.

[0015] A possible embodiment of the invention will be
now described with reference to the accompanying draw-
ings in which:

- Figure 1is a perspective view of a tagging machine,
installed on a plastic bag production line;

- Figure 2 shows the same tagging machine as Figure
1, with the addition of a roll of self-adhesive radio-fre-
quency tags;

- Figure 3 is an enlarged view of a particular embod-
iment of a tagging machine, which shows how a
self-adhesive radio-frequency tag is attached during
bag production; and
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- Figures 4a and 4b are two diagrammatic views of a
production line for plastic open-mouth bags;

- Figure 5 shows a tagging machine, installed on a
plastic bag production line, and an anti-static bar
mounted upstream from the tagging machine; and

- Figure 6 shows a detail of the anti-static bar of Figure
5.

[0016] Referring to the accompanying drawings, nu-
meral 1 generally designates a plastic bag production
line, particularly for polyethylene open-mouth bags with
string closure.

[0017] The production line 1 comprises means 2 for
feeding a film material 21 and means 3, 33 for converting
the film material 21 into a plurality of bags 4, 4, ... 4, with
walls formed of the film material 21.

[0018] A tagging machine 8 is also provided, for at-
taching self-adhesive radio-frequency tags 91 to one side
of the film material 21 that is used to form the bags 4,
4, ... 4 (see Figures 1, 2 and 3).

[0019] In one possible embodiment, the tagging ma-
chine 8 comprises an unwinder 82 for a web roll 9 which
acts as a backing material for the self-adhesive tags 91.

[0020] The web 9is fed by a drive shaft 83 with a step-
per motor.
[0021] In order to peel the self-adhesive tags, the tag-

ging machine 8 comprises a plate 84 that forces the back-
ing web 9 to make a U-turn.

[0022] The tagging machine 8 is adapted to attach the
radio-frequency tags 91 to one side 211 of the film ma-
terial 21.

[0023] One feature of the bag production line is that it
has means 18 located upstream from the tagging ma-
chine 8, for eliminating static electricity from the side 211
ofthe film material 21 upon which the tags 91 are attached
(Figure 5).

[0024] Due to this feature, the waste caused by defec-
tive radio-frequency tags is reduced to negligible levels.
[0025] While the presentinventors do notintend to pro-
vide a scientific explanation for this result, they neverthe-
less believe that the elimination of the electrostatic
charge from the surface 211 of the film 21, upon which
the tags 91 are later attached, avoids the risk of electro-
static charges that might destroy the microchip in the
radio-frequency tags.

[0026] Usually, the electrostatic charge to be eliminat-
ed is already on the roll of the film material 21 that is used
forbag production (e.g. due to the mechanical processing
required to form the reel itself, such as: stretching, com-
pression and rubbing).

[0027] Furthermore, the film material 21 may also be-
come electrostatically charged during processing in the
various workstations of the bag production line.

[0028] Inthe illustrated embodiment, the means 18 for
eliminating the electrostatic charge include an anti-static
bar 18 extending transverse to the direction of movement
of the film 21 and substantially parallel to the surface 211
upon which the tags 91 are attached.
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[0029] Intheillustrated embodiment, the anti-static bar
18 is located in an intermediate position between two
successive rollers 11, 12.

[0030] Thedistance between the anti-static bar 18 and
the surface 211 of the film 21 preferably ranges from 10
to 30 mm and the supply voltage for the anti-static bar
18 is preferably at least 5000 Volt.

[0031] The power supply polarity of the anti-static bar
depends on the film material being used.

[0032] The anti-static bar creates an ionized air zone
between the bar and the surface 211 of the film 21; the
generated ions neutralize excess charges on the surface
211 of the film 21, thereby reducing the electrostatic volt-
age on the surface 211 of the film to a value close to zero
Volt, or anyway to a voltage value low enough to avoid
damages to the radio-frequency tags.

[0033] AsshowninFigure 6,the anti-static bar 18 com-
prises an outer tubular member 181, electrically connect-
ed to ground, which has transverse holes 182 with dis-
charge points 183 held therein, and capacitively coupled
to the power source.

[0034] The anti-static bar 18 may be of traditional type,
and will not be further described herein.

[0035] In an alternative embodiment (not shown), the
means 18 for eliminating the electrostatic charge are of
passive type, i.e. of the type comprising grounded carbon
fiber brushes.

[0036] In the illustrated embodiment, the means 2 for
feeding the films 21 include an unwinder 2 for a roll of
one-ply film 21, particularly a powered unwinder.
[0037] With this solution the work speed of the produc-
tion line 1 can be maximized.

[0038] Alternatively, the machine is fed with a flat film
from a roll, which is used to obtain a one-ply film.
[0039] In the illustrated example, the means 3, 33 for
converting the film material 21 into a plurality of bags 4,
4, ... 4 include a sealing unit 3, which divides the one-ply
film 21 into a succession of bags 4, 4, ... 4. joined by
transverse sealing lines.

[0040] A pre-cutting unit 33 is provided downstream
from the sealing unit 3, and pierces a series of aligned
holes defining a tear-off line 41 transverse to the direction
of movement of the one-ply film 21, proximate to each
sealing line.

[0041] The sealing and pre-cutting unit 3 comprises
actuator means (not shown), e.g. brushless motors, for
moving the sealing and pre-cutting unit 3, 33 up and
down.

[0042] The sealing and pre-cutting unit 3, 33 may be
of traditional type, and will not be furtherdescribed herein.
[0043] In the illustrated embodiment, the tagging ma-
chine 8 is located downstream from the antistatic bar 18
which is in turn located downstream from the sealing 3
and precutting 33 unit.

[0044] In this embodiment, the radio-frequency tags
91 are attached to the side 211 of the film 21 after the
formation of the bags 4, 4, ..., 4.

[0045] The position of the tagging machine 8 down-
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stream from the sealing 3 and precutting 33 unit has cer-
tain advantages: particularly, it minimizes the mechanical
stresses acting on radio-frequency tags during bag pro-
duction.

[0046] In an alternative embodiment, the tagging ma-
chine 8 and the antistatic bar 18 may be located upstream
from the sealing 3 and pre-cutting 33 unit, i.e. prior to
conversion of the film 21 into joined bags 4, 4, 4..., 4.
[0047] The plastic bag production line may include a
dandy roll unit 6, which is located downstream from the
sealing 3 and pre-cutting 33 unit, as well as a winder 7
which is in turn located downstream from the dandy roll
unit 6, to create rolls of successive bags, joined by pre-
cut lines.

[0048] The dandy rolls 6 hold the bags 4 under tension
during the time from the end of the formation of a roll of
bags to the start of the formation of the next roll.

[0049] In an alternative embodiment, not shown, the
bags may be manufactured in loose form.

[0050] The speed at which the one-ply film 21 is fed
and the rate at which the sealing and pre-cutting unit is
lowered may be adjusted as needed, by console control.

[0051] This will allow adjustment of both bag size and
bag throughput.
[0052] In the illustrated embodiment, the tagging ma-

chine 8 is located downstream from the sealing unit 3
and the pre-cutting unit 33 and upstream from the dandy
roll unit 6, and the radio-frequency tags 91 are attached
to an outer side 211 of the bags 4, 4, ... 4 while they are
being fed.

[0053] The tagging machine 8is synchronized with the
sealing 3 and pre-cutting 33 unit, thereby ensuring the
proper pitch of the tags 9 on the bags 4.

[0054] In a possible embodiment, the synchronization
of the tagging machine 8 with the sealing unit 3 (and
pre-cutting unit 33) is controlled by a relay (not shown),
which is in turn controlled by an electric signal which is
synchronized (in phase) with the signal that controls the
descent of the sealing unit 3 (and precutting unit 33).

[0055] Inthe preferred embodiment, the pulse that con-
trols the tagging machine 8 comes from a PLC (not
shown).

[0056] The tagging machine 8 is equipped with an op-

tical sensor which is adapted to read the pitch and
number of self-adhesive radio-frequency tags 9, which
are attached to the surface 211 of the film 21.

[0057] This further enhances reliability of the operation
of the tagging machine.

[0058] In order to ensure perfect adhesion and posi-
tioning of radio-frequency tags in the same location on
each bag being manufactured, an idle roller 81 having
an axis of rotation substantially parallel to the surface
211 is added, where the radio-frequency tags 91 are
peeled off the backing web 9.

[0059] The idle roller 81 is adapted to apply pressure
to the radio-frequency tags 91, as they are peeled off the
backing web 9, thereby ensuring proper positioning of
the tags 91 on each bag 4, 4, ... 4 and preventing the
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tags 91 from being blown off during peeling.

[0060] Therefore, the idle roller 81 affords a further in-
crease of the throughput of the equipment, by maximizing
production without the risk that the radio-frequency tags
(RFID tags) 91 might be blown off or be inaccurately at-
tached.

[0061] The above arrangements allow operation with
a throughput of about 4 bags/second, corresponding to
a linear speed of about 2.4 meters/second.

[0062] In the illustrated embodiment, the idle roller 81
applies pressure to the tags 91 with its own weight; for
this purpose, the idle roller 81 is fixed to an arm 811 which
is hinged to the tagging machine 8.

[0063] In the illustrated embodiment, the idle roller 81
is a roller made of synthetic sponge or foam rubber.
[0064] In the above example, the bag production line
produces bag rolls.

[0065] Of course, the invention may be also used in
production lines for loose bags.

[0066] In the illustrated embodiment, the radio-fre-
quency tag is placed on the exterior of the bag.

[0067] The material that forms the bags and the con-
formation of the bags being produced may change as
needed, and no limitation is imposed thereto.

[0068] Therefore, the invention may be also used in
production lines for handled bags, shoppers, die-cuthan-
dle bags, bags made of biodegradable materials, etc.

Claims
1. A production line for plastic bags (4), comprising:

a) means (2) for feeding a film material (21);

b) means (3, 33) for converting said film material
(21) into a plurality of bags (4, 4, ... 4), with walls
formed of said film material (21);

c) a tagging machine (8) which is adapted to be
fed with a web (9) with self-adhesive radio-fre-
quency tags (91) glued thereto, said tagging ma-
chine (8) being adapted to attach radio-frequen-
cy tags (91) to one side (211) of said film material
(21), as it is being fed;

characterized in that it has

d) means (18) located upstream from said tag-
ging machine (8) for eliminating static electricity
from said side (211) of said film material (21)
upon which said tags (91) are attached.

2. A production line for plastic bags (4), wherein

a1) said film material (21) is fed in the form of a
one-ply film (21); and wherein

said means (3, 33) for converting said film ma-
terial (21) into a plurality of bags (4, 4, ... 4), com-
prise

b1) a sealing unit (3) for transversely sealing
said one-ply film (21) with a predetermined pitch
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along a sealing line, thereby forming a plurality
of bags (4, 4, ... 4) joined at the sealing lines
created by said sealing line (3) and

b2) a pre-cutting unit (33), for forming a trans-
verse tear-offline (41) close to each sealing line,
said sealing (3) and pre-cutting (33) unit com-
prising actuator means (31) adapted to cause
the descent of said sealing and pre-cut unit (3);
and wherein

d1) said means (18) for eliminating static elec-
tricity are located downstream from said pre-cut-
ting unit (33).

A production line for plastic bags (4) as claimed in
claim 2, further comprising

e) a dandy roll unit (6) located downstream from
said tagging machine (8);

f) a winder (7), located downstream from said
dandy roll unit (6) for forming a plurality of bag
rolls.

A production line for plastic bags (4, 4, ... 4) as
claimedin claim 1 or 2 or 33, wherein an optical sen-
sor is provided, which is adapted to read the pitch of
the self-adhesive radio-frequency tags (9) to be
peeled off.

A production line for plastic bags (4, 4, ... 4) as
claimed in any preceding claim, wherein an idle roller
(81) is provided, which is located where the radio-
frequency tags (91) are peeled off the backing web
(9), said idle roller (81) being adapted to apply pres-
sure to the radio-frequency tags (91) as they are be-
ing peeled off said backing web (9).

A production line for plastic bags (4, 4, ... 4), as
claimed in any preceding claims, wherein said
means (18) for eliminating static electricity include a
DC powered anti-static bar.
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