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(54) Title: PAPER BAG AND PRODUCTION METHOD FOR A PAPER BAG
(54) Bezeichnung : PAPIERSACK UND HERSTELLUNGSVERFAHREN FUR EINEN PAPIERSACK

(57) Abstract: The invention relates to a paper bag (10) for bulk goods such as cement, gypsum, granular material, animal feed, or
the like, comprising a bottom (2) and an upper part (3) opposite the bottom, wherein, by adding the side parts (5), the bottom and/or
the upper part is folded around side folding lines (4) and glued, in particular in the form of a rose bottom or block bottom, wherein at
least one glue or adhesive (11) that can be activated after the application is provided for gluing the side parts, which at least one glue
or adhesive is applied continuously at least from one side folding line (4) to at least the opposite side folding line (4) of the side

parts.
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Paper Bag and Manufacturing Method for a Paper Bag

This invention relates to a paper bag for in particular fine-grained bulk material such
as cement, gypsum, granular material, animal feed or the like, with a bottom and
with an upper part opposite the bottom, wherein bottom and/or upper part are fold-
ed and glued by closing up the side parts around side fold lines, in particular in the
form of a cross or block bottom. Another aspect of the invention relates to a special
manufacturing method for such paper bag.

Generic paper bags are known, for example from EP 1 858 769 B1. Widespread in
the trade in particular are the usual sizes of 5 kg, 10 kg or 25 kg. They have one or
more paper layers which are formed of paper or a paper compound and/or coated
paper. Layers of other materials also can be present, for example a plastic film like
in the case of EP 1 858 769 B1.

Such paper bags generally are manufactured from endless paper webs whose lon-
gitudinal edges are glued together to form a tube. To form the bags, the tube is cut
into portions of suitable length and at the open ends of the tube portions bottom and
upper part are folded and glued, in order to close the paper bag at the bottom
and/or at the top. Usually, there is chosen a cross or block bottom folding, wherein
in general a creasing or the like is made to facilitate folding in the region of the fold
lines. The folded parts are glued together by means of a glue, usually a starch-
water mixture. For manufacturing reasons, however, the used glue must be left out
in the region of the fold lines. This restriction is due to the fact that in the region of
the fold lines and in the edge region the glue would lead to soiling of the production
machine for the manufacture of paper bags and a continuous production of the pa-
per bags would thus not be possible. In particular, when applying a creasing in the
region of the fold lines, a glue application present in this region would lead to strong
soiling of the tools used in the machine for creasing. In addition, when applying the
starch-glue pattern a certain minimum distance from the edges or lateral edges of
the bottom/upper part also must be maintained, as otherwise soiling and gluing to-
gether of certain machine parts likewise is likely to occur.
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Due to the omission of glue, however, a non-glued region remains along the fold lines and
edges/lateral edges in the bottom and/or upper part of the paper bag. This may produce channels
which provide for the exit of the dust-like filling material also after closing of the bag.

Furthermore, closing up the bottom/upper part effects a certain compression of the paper,
whereby undulations of the paper as well as folds and displacements are obtained in the region
of the abutting edges of the center of the bottom, also referred to as bottom center line. These
undulations, folds and edges also cannot be glued completely with the starch glue, as the same
does not enter completely and does not reach up to the folded edge. This leads to an additional
channeling beside the channels of the fold lines, which increase the exit quantity of the filling

material.

The present invention therefore deals with the object to provide more dust-tight paper bags.

In a first aspect of the invention there is provided a paper bag for bulk material such as cement,
gypsum, granular material, animal feed or the like, with a bottom and with an upper part
opposite the bottom, wherein at least one of the bottom and the upper part is folded and glued
by closing up side parts around side fold lines, wherein for gluing the side parts, several strip-
like patches of gluing or bonding agent extend parallel to each other and activatable after the
application are provided per corner tuck, which patches are applied continuously at least from
one side fold line to at least the opposite side fold line of the side parts and connected with each
other via an adhesive surface at ends thereof; and wherein at least one non-continuous patch of
gluing or bonding agent or strip of gluing or bonding agent is provided, whose sections fall at

least onto the side fold lines and/or the center fold line.

Advantageous aspects of the paper bag and of the method are subject-matter of the dependent
claims following the respective independent claims.

The invention proceeds from a generic paper bag with the features of the preamble of the first
aspect. According to the invention at least one gluing or bonding agent activatable after the
application is provided for gluing the side parts, wherein its application surface continuously
extends at least from one side fold line to at least the opposite side fold line of the side parts.
What is essential for the invention is the application of a continuous bead of gluing or bonding
agent from one side fold line to the opposite side fold line, and the shape and thickness of the

patch can be chosen as desired, with a strip shape being preferred.
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It furthermore is decisive that the application starts directly within the side fold lines and

extends at least to the opposite side fold line. This results in a continuous ad-
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hesive bond on folding of the paper bag, and the aforementioned disadvantageous
channeling can be prevented effectively. The subsequent activation allows the ap-
plication at the beginning of the manufacturing process. In the deactivated condition
there is thus no risk that individual machines are soiled during the subsequent
manufacturing process. An activation preferably is effected only directly before the
final folding of the paper bag. Individual fold lines as well as edge regions accord-
ingly need not be left out - like when using a starch glue -, but can completely be
provided with the gluing or bonding agent.

Side fold lines are understood to be those fold lines around which the side flaps are
closed up. In the case of cross and block bottom folding, folding is effected at the
end along the two side flap fold lines, so that these fold lines lead to the exterior of
the bag. At the outer regions of the side flap fold lines the end tucks are located,
which in the cross bottom are formed as outwardly pointed corner tucks and in the
block bottom are formed as trapezoidal tucks. The side parts are folded inwards
around the side fold lines, in order to glue the same to the end tucks and/or to each
other by means of the gluing or bonding agent.

Advantageously, at least one continuous patch of adhesive or bonding agent is pro-
vided in each end region of the side fold lines, i.e. in the region of the two end
tucks. In general, both at the bottom part and at the upper part at least two, prefer-
ably four continuous application surfaces of the gluing or bonding agent can each
be provided. As far as an integration of a valve for filling the paper bag is provided,
the application of gluing or bonding agent in the region of the valve tube can be
omitted.

Preferably, at least one patch of gluing or bonding agent extends between the end
regions of the respective side fold lines, in particular transversely to the bottom cen-
ter line, which lies between the respective side fold lines and is to be closed by fold-
ing the side parts together.
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It likewise is conceivable that the applied patch of adhesive or bonding agent ex-
tends beyond at least one of the side fold lines, preferably directly up to the edge of
the end tucks or beyond onto their back.

What also is preferred is an application of several strip-like patches of gluing and/or
bonding agent extending parallel to each other, preferably at least two strips ex-
tending in parallel are provided in the region of each end tuck of the upper part
and/or bottom.

In addition, there can also be provided a non-continuous patch or strip of gluing or
bonding agent, whose sections at least fall onto the side fold lines and/or the center
fold line. The application of such adhesive pattern of at least two strips of gluing or
bonding agent extending in parallel, ideally in combination with a non-continuous
strip of gluing or bonding agent, is advantageous in particular when for gluing the
side parts another type of adhesive is used in addition. The gluing patches with dif-
ferent types of adhesive can overlap each other or separately be arranged side by
side.

Preferably, for a firm and stable adhesive bond the bottom and/or upper part or their
fold parts additionally are glued with a separately applied glue, possibly with anoth-
er type of glue, in particular on the basis of a starch-water mixture, wherein this glue
is not applied in the region of the fold lines and not in the edge region of the side
parts or tucks, i.e. the application of glue spares these regions. What is particularly
advantageous is the application of the gluing agent and/or bonding agent according
to the invention in regions adjacent to the glue application. What is ideal is an alter-
nating application of the glue and the used gluing and/or bonding agent in folding
direction. For example, regions of the side parts lying one beside the other in direc-
tion of the fold lines alternately are glued to the tucks with the starch glue or the
gluing or bonding agent. Due to this procedure, the advantages of both types of
gluing can be exploited in each relevant region of the adhesive bond. Gluing with
starch glue on paper provides a particularly good and mechanically firm adhesive
bond, as a good fiberization of the glued paper layers is achieved and the adhesive
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bond penetrates into the paper particularly deeply. The adhesive bond with the
used gluing or bonding agent on the other hand is not so firm, but due to the con-
tinuous application transversely to the bottom center line provides a full-surface ad-
hesive bond, whereby the disadvantageous channeling is avoided and the resulting
channels of the starch glue adhesive bond are closed.

As gluing agent there is preferably used a wet gum or so-called envelope glue,
which can be activated by liquid or steam addition, in particular water or steam. This
property has the advantage that the adhesive, i.e. the wet gum or the envelope
glue, can be deactivated after application on the paper bag, for example by drying,
in order to avoid soiling of the production machines during the manufacture. Directly
before or after folding, the adhesive can then be activated.

As bonding agent for example a sealing composition, preferably a cold sealing
composition can be used, which is activated on compression of surfaces provided
with the sealing composition and then acts as adhesive. An application of liquid or
steam in this case is not necessary. What likewise is imaginable is the use of a hot
melt adhesive which is deactivated by cooling and can be reactivated with subse-

quent supply of heat.

In a preferred aspect of the invention at least one film for closing the paper bag can
be glued to the side parts and/or the end tucks by means of the gluing and/or bond-
ing agent and/or the applied glue. The incorporation of such film, also referred to as
inner lining, in particular a water- and dust-tight film, serves to realize a particularly
preferred closure of the paper bag. The actual dust-tight bag closure accordingly no
longer is effected by folding the side parts, but merely by applying the film. Prefera-
bly, however, the side parts also are folded and glued as known for transport pur-
poses.

The film forming the inner lining preferably can be formed of paper and/or coated
paper and/or plastic material and/or a metal foil. The inner lining can cover the ap-
plied patch of gluing and/or bonding agent either partly or also completely. In the
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case of the partial coverage, the excess region of gluing or bonding agent can

serve for gluing the side parts.

Beside the paper bag according to the invention, the invention relates to a method
for manufacturing the paper bag according to the invention with a folded bottom
and/or upper part. Before folding the bottom and/or the upper part, a gluing and/or
bonding agent according to the invention is applied and/or printed onto a paper roll
or paper web for manufacturing the paper bags. The application of the gluing and/or
bonding agent is effected such that a paper bag of the invention is obtained accord-
ing to the present invention or an advantageous aspect of the invention. The paper
bag subsequently is folded and glued in the bottom laying machine only after apply-
ing the patch of gluing and/or bonding agent onto the paper roll or paper web,
wherein the activation of the used gluing and/or bonding agent is effected only di-
rectly before or during folding or gluing of the side parts.

Furthermore, a water-starch mixture preferably is applied in the bottom laying ma-
chine, so that a gluing region with alternating patches of gluing/bonding agent and
starch glue is obtained, in particular alternating in direction of the side fold or bottom

center lines.

According to a preferred embodiment of the method the activation of the previously
applied gluing agent in the bottom laying machine can be effected by addition of
water and/or steam. When using a water-starch mixture for gluing the side parts, it
is expedient to at the same time activate the applied gluing agent in the bottom lay-
ing machine by this addition of water. Additionally or alternatively an addition of
steam through a pressure nozzle likewise can be effected.

In an optional method step at least one inner lining for the air-tight closure of the
bag can be glued onto the folded, but still open bottom and/or upper part region by
means of the applied gluing and/or bonding agent and/or the starch-water mixture.
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The application of the gluing and/or bonding agent onto the paper web or paper roll
preferably is effected via an impression cylinder which intermittently prints the de-
sired patch shape, so that the gluing or bonding agent pattern according to the in-
vention is obtained. The application of this gluing and/or bonding agent advanta-
geously is effected by means of a flexographic printing machine.

The size and shape of the application patch and the application thickness of the
gluing or bonding agent can be designed variable, for example in dependence on
the used materials and/or the production plant and/or the intended application of the
manufactured paper bag, i.e. in dependence on the desired filling material.

In a preferred aspect of the invention the chosen gluing and/or bonding agent is
deactivated during the method after being applied for subsequent creasing or some
other treatment of the fold lines, for example by active or passive drying of the ap-
plied gluing agent, so that machine parts or tools subsequently used for creasing or
some other treatment are not soiled by the adhesive present in this region. After
this creasing or treatment, i.e. when no more machine parts or tools get in contact
with the fold lines, the adhesive can be activated. In another preferred aspect of the
invention a hot melt adhesive also can be used as gluing agent, which can be acti-
vated by supplying heat. Particularly preferably the hot melt adhesive is applied on-
to the paper bag in the warm or hot condition and initially deactivated after the ap-
plication by means of cooling. Later on, the activation of the hot melt adhesive is
effected by supplying heat for closing up or shutting the bottom or upper part.

When a sealing composition, in particular a cold sealing composition preferably is
used, the adhesive effect can be activated in that patches which are covered with
the cold sealing composition are compressed. For this purpose, the cold sealing
composition not only must be applied between the side fold lines, but also on the
regions of the side parts which are pressed onto the corresponding patch between

the fold lines.

Further advantages and properties of the invention will be explained in detail below
with reference to an exemplary embodiment illustrated in the drawings.



In the drawings:

Figure 1:

Figure 2:

Figure 3:

Figure 4:

Figure 5:

Figure 6:

shows a schematic top view of a paper bag according to the invention
with bottom and upper part,

shows a top view of the open bottom of a paper bag according to the
prior art,

shows a top view of the open bottom of the paper bag according to the

invention,

shows a schematic representation of a section of a paper web for manu-
facturing a paper bag according to the invention,

shows another top view of the paper bag according to the invention with
open bottom, and

shows a top view of the closed bottom of the paper bag according to the

invention.

Figure 1 shows the paper bag 10 according to the invention with a cross bottom 2

and an upper part 3, wherein the bottom 2 and the upper part 3 are folded on the

front side 9 of the paper bag 10. What is not visible is the rear side of the bag 10,

which lies below the front side 9. In the upper part 3 a valve tube 50 is inserted for

filling the paper bag 10.

The paper bag can comprise two or more paper or material layers. The concrete

design of the paper bag 10, i.e. the used number of paper or material layers is irrel-

evant for the execution of the invention, which is why this will not be discussed in

more detail. In the upper part a valve 50 known per se can be provided for filling the

bag.



To demonstrate the advantages of the present invention an initially open, partly
folded bottom part 2 of a conventional paper bag 1 is shown, which is illustrated in
Figure 2. There can be seen a detailed view of the bag bottom 2 of the conventional
paper bag 1 with cross bottom. In Figure 2, however, the cross bottom 2 is not
closed, but the side flaps 5 are open and the corner tucks 6 can be seen. For fold-
ing the cross bottom, both side flaps 5 are folded to the inside in direction of arrow
7, namely along the respective side flap fold lines 4 which are provided with a bot-

tom creasing.

For gluing the cross bottom, i.e. the two side flaps 5, a glue 8 of a starch-water mix-
ture flatly is applied in certain regions on the corresponding surfaces, in order to
glue the upper side flap 5 to the corner tucks 6 and the lower side flap 5 to the sur-
face of the side flap 5 already folded in. It can furthermore be seen in Figure 2 that
in the region of the creased upper and lower side flap fold lines 5 the glue 8 is left
out and this region hence remains free of glue. The same applies for the edge re-
gions of the corner tucks 6 and of the side flaps 5, the outer edge remains free of
glue throughout.

Such omission has the technical background that during the production, in particu-
lar when making the bottom creasing along the fold lines 4, no glue must get onto
the necessary production tools or when applying the glue in the edge region soiling
of underlying machine parts would occur. Due to the omission of glue 8 along the
fold lines 4 and in the edge region, however, an air-permeable and dust-permeable
channel disadvantageously is obtained, from which filling material from the interior
of the bag can get to the outside via the bag edges 20 marked in Figure 6 as well
as the exit 21 of the bottom center line 4”. Channeling is increased by the fact that
on closing of the bottom a compression of the paper occurs, whereby in addition an
undulation of the paper and a wrinkling and displacement in the region of the abut-
ting edges of the bottom center line 4” occurs. These undulations, folds and edges
also cannot be glued completely with the starch glue 8, as the same does not enter
completely and does not reach up to the folded edge.
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The solution approach according to the invention is illustrated in Figure 3. The rep-
resentation likewise shows a detailed view of an open, partly folded cross bottom 2
of the paper bag 10 according to the invention. The features of the cross bottom 2
identical with respect to the prior art are provided with identical reference numerals.
The wet gum 11 according to the invention continuously is applied between the two
side fold lines 4 of the side parts 5. In particular, the distinctive points in the region
of the side fold lines 4, the indentations 4’ and possible paper folds especially in the
region of the bottom center 4” are closed air-tight, so that an exit of the filling mate-
rial with closed paper bag 10 is prevented.

In the representation according to Figure 3 it can furthermore be seen that the wet
gum 11 is applied onto the corner tucks 6 of the bottom 2 in a special adhesive pat-
tern. In particular, two parallel continuous adhesive strips 11’ and an interrupted
adhesive strip 11”7 extend from one side fold line 4 to the opposite side fold line 4. At
their ends, the adhesive strips 11’, 11” are connected with each other via an all-over

adhesive surface 11".

This advantageous arrangement of the adhesive surface 11 serves to achieve an
application of activatable adhesive 11 and conventional starch glue 8 alternating in
direction of the center fold line 4", whereby advantageous use can be made of the
positive properties of both gluing agents 8, 11. The starch glue 8 is applied as usual
with the pattern according to Figure 2.

As adhesive a wet gum 11 is proposed in the exemplary embodiment, but as alter-
natives the use of a sealing composition, in particular cold sealing composition, or

of a hot melt adhesive also is conceivable.

The manufacturing method for the production of the paper bag 10 according to the
invention with the fold lines 4, 4” closed in a dust-tight manner will be explained be-
low. The adhesive 11 in the form of the wet gum or the cold sealing composition is
intermittently applied in a flexographic printing machine via an impression cylinder
onto a paper roll or paper web 100, as it is shown in Figure 4. The adhesive 11 is
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applied in the region of the paper web 100, so that in the following process of bot-
tom folding the same will then provide the adhesive pattern 11 as shown in Figure
3.

The size and shape of the application patch and the application thickness of the
activatable adhesive 11 or the cold sealing composition can be designed variable,
for example in dependence on the material used for the manufacture of the paper
bag 10 or the used manufacturing process or in dependence on the selected filling

material for the produced paper bag 10.

In the next step the paper web 100 is folded together overlappingly in longitudinal
direction and glued in the so-called tuber and thus formed into a tube and then cut
to a suitable length. The tube portions pre-printed with the adhesive 11 or cold seal-
ing composition subsequently are conveyed to the bottom laying machine of the
manufacturing process. On the bottom laying machine the bag bottoms 2, as shown
in Figure 3, are folded and the known glue mixture 8 for gluing the cross bottom 2,
as shown in Figure 5, is applied onto the side parts 5 as well as the corner tucks 6.
The used glue 8 is based on a starch-water mixture, wherein during the application
care should be taken that the same is left out in the region of the side flap fold lines
4 and in the edge regions of the side flaps 5 and the corner tucks 6. Likewise on the
bottom laying machine a bottom creasing is produced along the side flap fold lines
4,

The moistening necessary for activation of the adhesive 11 is effected by the ap-
plied starch-water mixture 8. This is achieved in that the adhesive 11 is activated by
the capillary effect of the paper. The water contained in the starch glue 8 spreads in
the paper and diffuses to the adhesive points 11, whereby the same are partially
dissolved and made sticky in the manner of an envelope glue.

Optionally, the moistening of the adhesive 11 can be supported by a suitable nozzle

by means of steam.
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The folded cross bottom 2 of the paper bag 10 according to the invention now is
closed well in the region of the side flap fold lines 4, of the bottom center channel 4”
and of the edge regions 4’, so that in particular in the region of the marked bag
edges 20 of Figure 6 no more filling material can escape. The bag 10 thereby be-
comes distinctly more dust-tight and thus prevents soiling of the filling plant of the

customer as well as soiling of the filled bags 10 on the pallet.

The upper part 3 can be designed in a way analogous to the bottom 2.

Preferably, before folding the side parts 5 a so-called inner lining can be applied in
addition, which air-tightly closes the bottom part 2 of the paper bag 10. Such inner
lining for example consists of a plastic film which either completely covers the ad-
hesive surfaces of the adhesive 11 or alternatively is only partly glued onto certain
surfaces of the adhesive 11. Gluing in any case is effected such that the opening of
the bottom part 2 is glued completely air-tight and also dust-tight by means of the
film. The side parts 5 do not contribute to the dust-tight closure of the paper bag,
but folding merely serves the optical design of the paper bag 10 for transport pur-
poses.

When an inner lining is used, the gum 11 also might be omitted in principle. When
using an inner lining the procedure in particular can be such that a starch glue
frame is applied on the inner lining, which then is glued onto the open bottom 2.
The starch glue then is fully applied directly onto the bottom 2, so that no gum is
necessary. Another variant can be designed such that the gum 11 for gluing the
bottom is only partly covered by an inner lining. The non-covered part then is glued
when closing up the bottom 2.
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Claims

A paper bag for bulk material such as cement, gypsum, granular material, animal feed or
the like, with a bottom and with an upper part opposite the bottom, wherein at least one
of the bottom and the upper part is folded and glued by closing up side parts around side
fold lines, and for gluing the side parts, several strip-like patches of gluing or bonding
agent extend parallel to each other and activatable after the application are provided per
corner tuck, which patches are applied continuously at least from one side fold line to at
least the opposite side fold line of the side parts and connected with each other via an
adhesive surface at ends thereof; and

wherein at least one non-continuous patch of gluing or bonding agent or strip of gluing
or bonding agent is provided, whose sections fall at least onto the side fold lines and/or

the center fold line.

The paper bag according to claim 1, characterized in that the at least one applied patch

of gluing or bonding agent extends beyond at least one of the side fold lines.

The paper bag according to claim 1 or 2, wherein at least two strips extending in parallel

are provided per corner tuck.

The paper bag according to any one of the preceding claims, characterized in that the
gluing agent is a wet gum which can be activated by addition of liquid or steam, ideally

water or steam, and the bonding agent is a sealing composition.

The paper bag according to any one of the preceding claims, characterized in that the
folding of the bottom and/or upper part additionally is glued by means of a separately

applied glue, wherein this glue application spares the fold lines.

The paper bag according to claim 5, characterized in that the glue and the patches of

gluing or bonding agent are alternatingly applied in folding direction.

The paper bag according to any one of the preceding claims, characterized in that at least
one film for closing the paper bag is glued to the side parts and/or the end tucks by means

of the gluing or bonding agent and/or the glue.
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10.

11.

12.

13.

14.

15.

14

The paper bag according to claim 7, characterized in that the film completely or partly

covers the applied patch of gluing or bonding agent.

A method for manufacturing a paper bag with a folded bottom and/or upper part
according to any one of the preceding claims, characterized in that the activatable gluing
and/or bonding agent is applied and/or printed onto a paper roll or paper web for
manufacturing the paper bags and subsequently the bottom and/or the upper part is folded

in the bottom laying machine.

The method according to claim 9, characterized in that in the bottom laying machine a
starch-water mixture is applied, so that an alternating gluing/bonding agent and starch

region is obtained.

The method according to any of claims 9 or 10, characterized in that an activation of the
previously applied gluing agent is effected in the bottom laying machine by addition of

water and/or steam.

The method according to any one of the preceding claims 9 to 11, characterized in that
on the folded and still open bottom and/or upper part region a film for the air-tight closure
of the bag is glued by means of the applied gluing and/or bonding agent and/or the starch-

water mixture.

The method according to any one of the preceding claims 9 to 12, characterized in that
the gluing and/or bonding agent is intermittently applied onto the paper web or paper roll
via an impression cylinder, and the application in particular is effected in a flexographic

printing machine.

The method according to claim 12 or 13, characterized in that the adhered film

completely or only partly covers the applied patch of gluing and/or bonding agent.

The paper bag of claim 2, wherein the gluing or bonding agent extends directly to the
edge of the end tucks or beyond.
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17.

18.

19.

20.

15

The paper bag of claim 4, wherein the bonding agent is a cold sealing composition.

The paper bag of claim 5, wherein the separately applied glue is a starch-water mixture.

The method of claim 10, wherein the alternating gluing/bonding agent and starch region

alternates in direction of the side fold and center fold lines.

The method of claim 11, wherein the activation of the previously applied gluing agent is

effected in the bottom laying machine by applying a starch-water mixture.

The method of claim 13, wherein the application is effected in a flexographic printing

machine.
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