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(57) Abstract: A paper bag (1) for receiving and containing goods. The
bag (1) comprises a first wall panel (10) having two longitudinal side
edges (11, 12) and a second wall panel (20) having two longitudinal
side edges (21, 22). A gusset section (31, 33) connects each longitudi-
nal side edge of the first and second panels.. The first (10) and second
wall panels (20) exhibit respective, mutually aligned first cuts (51, 52)
which are arranged in proximity to a first longitudinal end of the first
and second wall panels and configured to form a cut-out handle. At least
one reinforcement patch (60) is arranged between the first (10) and sec-
ond (20) panels, overlapping said first cuts (51, 52) and adhered to the
first and second panels. A method and a bag converting arrangement for
producing a bag (10) is also provided.
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BAG, METHOD AND ARRANGEMENTFOR PRODUCING A BAG

Technical Field

The present disclosure generally relates to paper bags. In particular, a paper
bag for receiving and containing goods comprising a reinforced handle and a
method as well as an a converting arrangement for producing a bag, are

provided.
Background

The market for e-commerce packaging is currently dominated by corrugated
boxes and polybags. One example of a shipping polybag comprises a closable

opening and no handle.

Carrier solutions for the retail segment are dominated by top loadable carrier
bags. A typical retail carrier bag comprises two face panels, side gussets
bridging the face panels and a handle on top of each face panel. The face

panels and the side gussets are typically made of paper.

US 8961012 B2 discloses a bag having a front panel, a back panel and a gusset
panel, all formed of multi-ply plastic sheet material. Either or both of the
front panel and the gusset panel at one side has an extension, and either or
both of the back panel and the gusset panel at the other side has an extension.
The extensions are welded together at outer margins thereof so that the width
of the combined extensions is greater than the width of the gusset panel. The

extensions are formed with carrying apertures.

WO 2017/151756 Al discloses a bag comprising a body exhibiting a first panel
and a second panel which panels are connected by means of two side gussets.
The body exhibits a closed stepped end with a cut opening forming a handle.

The bag may be formed of polymer or paper material.
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Summary

One object of the present disclosure is to provide a paper bag that is simple

and convenient to handle.

A more particular object of the present disclosure is to provide a bag that is
simple and convenient to pick up at, carry from and/or return to a retail store

and/or a pick up point (for click and collect shopping).

Another object is to provide such a bag which may be loaded with
comparatively heavy goods and still easily carried without the risk of

breakage of the bag.

A more particular object of the present disclosure is to provide a bag that is
simple and convenient to handle by a worker in a retail store, pick up point,

e-tailer, distribution center and/or warehouse.

A further object of the present disclosure is to provide a bag that can be
converted or transformed from a shipping bag to a carrier bag and/or from a

carrier bagto a shipping bag.

A still further object of the present disclosure is to provide a bag that can

easily be loaded with goods.

A still further object of the present disclosure is to provide a bag that is
strong, durable, tear resistant, puncture resistant and/ or wet resistant, for

example that can withstand an intercontinental return journey.

A still further object of the present disclosure is to provide a bag that is

environmentally friendly, such as fully recyclable and/or biodegradable.

A still further object of the present disclosure is to provide a bag that is

compact to store.

A still further object of the present disclosure is to provide a bag that has a

large printing area.
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A still further object of the present disclosure is to provide a bag that enables

a simple, cheap and/or efficient production.

Astill further object of the present disclosure is to provide a bag that solves

several or all of the foregoing objects.

A still further object of the present disclosure is to provide a method of

producing a bag solving one, several or all of the foregoing objects.

Yet another object is to provide a paper bag converting arrangement for

producing such a bag.

According to one aspect, there is provided a paper bag for receiving and
containing goods. The bag comprises a first wall panel having two
longitudinal side edges; a second wall panel having two longitudinal side
edges; and a gusset section connecting each longitudinal side edge of the first
and second panels. The first and second panels exhibit respective, mutually
aligned first cuts or lines of weakness which are arranged in proximity to a
first longitudinal end of the first and second wall panels and configured to
form a cut-out handle. At least one reinforcement patch is arranged between
the first and second panels, overlapping said first cuts and adhered to the

first and second wall panels.

In use, goods may be loaded into the bag through an open second end of the
bag which is arranged opposite to the first end. Grace to the gusset sections,
the bag adopts an expanded state when an item is contained in the bag. The
bag may adopt several expanded states, depending on the volume of the

goods received in the bag, i.e. the degree to which the bag is filled.

The reinforced cut-out handle facilitates carrying of the bag, especially when
an end consumer collects the bag from a pick-up store or the like and brings
home the bag. The handle and reinforcement patch are arranged in proximity
to the first end of the bag such that they do not reduce the available space for
loading goods to any significant degree. By arranging the handle I proximity

to an edge of the bag also allows for that the handle may be easily and
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comfortably gripped by introducing the fingers into the cut-out handle and
gripping the paper material arranged between the cut-out handle and the
edge of the bag. The reinforcement patch which is adhered to both wall
panels of the bag greatly enhances the strength of the bag at the area
surrounding the handle. Hereby the weight of the goods loaded into the bag
may be increased without compromising the strength or durability of the bag
and the handle. Additionally, since the reinforcement patch is adhered to
both the first and second panels, it forms a seal around the cut-out handle
such that no communication between the inside and outside of the bag is
formed at the handle. Hereby, the position of the handle may be chosen freely
while still effectively separating the interior of the bag from the surrounding

atmosphere.

Either of the gusset sections of the bag may be configured to support the bag
on a horizontal surface at least in an expanded state of the bag. The gusset
sections of the bag may thus alternatively be referred to as support sections.
When the bag is supported by either gusset section on a horizontal surface,
the bag may be said to stand or be erected. In this position, the upper, non-
supported gusset section may extend horizontally, substantially horizontally,
generally horizontally, may be inclined with respect to horizontal or may
form, for example, a V-shape. Furthermore, in this position of the bag, the
first end and/or the second end of the bag may extend vertically, substantially
vertically, generally vertically or may be inclined with respect to vertical. In
any case, the first end and/the second end may be substantially

perpendicular to, or perpendicular to either o both gusset sections.

However, at loading it may be preferred to keep the bagin a lying position
where the first or second wall panel is supported by a supporting surface, e.g.

on a table, a desk or the like

The bag according to the present disclosure may thus have "functions"” in at
least three of four edges of the bag, i.e. the carrying handle or the handle zone
for the carrying handle at the first end, the gusset sections for supporting the

bag on a horizontal surface at least in an expanded state of the bag, and the
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foldable flap for closing the first end of the bag. The second end of the bag,
being opposite to said first end, may for example be provided with a second
foldable flap or other means for closing the second end. Such a second
foldable flap may exhibit first means for original closing, means for opening
and second means for re-closing the second end. By this means, the end
consumer may easily open the second end of the bag for accessing the goods
transported from an on-line shop or the like. In cases where some of the
goods is to be returned to the shop, the end user may re-load it into the bag,

re-close the second flap and the use the bag for return shipment to the shop.

The bag according to the present disclosure may be loaded with goods or
merchandise (e.g. clothes, shoes, foodstuffs) from the open end while the bag
is standing or lying down. The bag may thus constitute an end-loadable bag.
Loading of the bag while the bag is standing is particularly space saving.

However, the bag may also easily be loaded in a lying position.

After the bag has been loaded with goods, the bag may be closed to transform

into a retail carrier bag or transform into a shipping bag.

The reinforcement patch may be provided with a handle-forming second cut,
which is aligned with the first cuts. By this means the formation of the handle
is facilitated especially when the reinforcement patch is made of a strong and

tear resistant material.

However, at an alternative embodiment, the reinforcement patch is not
provided with any handle forming cut. At such embodiments the handle-
forming cuts in the first and second panel defines a tear-line also for the
reinforcement patch such that a portion of the reinforcement patch
corresponding to the handle is teared out when pressure is applied to the
handle portion from either wall panel. Such an embodiment prevents
unintentional formation of the handle, e.g. during transportation and

handling of the bag before reaching the end consumer.

The first and/or second cuts may comprise a tearable perforation. In this

case, the area of the perforated handle lines constitutes a handle zone for a
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carrying handle. In this manner, the bag may have a smooth exterior profile
(e.g. with no protruding parts or through holes) in a first closed state during

shipping. This reduces the risk of tearing the bag during outbound shipping.

The handle zone may be elongated and extend in a direction between the
longitudinal side edges and/or in parallel with the edge at the first end of the
bag. The handle zone for a carrying handle may be formed by a
circumferential weakened line which defines a carrying handle. By this means
the portions of first and second panel and the reinforcement patch defined
within the circumferential weakened line is removed from the bag when

forming the handle.

Alternatively the weakened line may extend only partially around the handle
zone. By this means the cut-out portion of the handle zone remains
connected to the bag and may form an additional reinforcing material layer
when the handle is used and the remaining portion has been folded about the

non-cut line.

The handle zone may comprise weakened lines other than perforated lines.

When the bag is delivered to a customer (e.g. at a pick up point or retail
store), the carrying handle may be opened, e.g. by breaking the one or more
perforated handle lines and folding up the handle flap such that the carrying
handle is created from the handle zone. In this manner, the bag is also
converted into a retail carrier bag. The bag may comprise one or several

carrying handles according to the present disclosure.

The carrying handle may alternatively be constituted by a through hole.
Regardless of the type of carrying handle, the carrying handle may be
substantially centered along the first end. Alternatively, or in addition, one or

more non-centered carrying handles may be used.

The first and second wall panels may be connected along their first

longitudinal ends for closing the corresponding first end of the bag.
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The first and second wall panels may be connected by means of a first flap
which extends from the first end of the first wall panel and is folded onto and

adhered to the second wall panel.

The first flap may be permanently adhered to the second wall panel. By
permanently adhered is meant that the first flap can not be removed from the
second wall panel without tearing or damaging the first flap or the second

wall panel. By this means a tamper indicating functionality is achieved.

The handle forming cuts may be arranged such that they do not extend into

the first foldable flap. Hereby manufacturing of the bag is facilitated.

Preferably the handle forming cuts and the handle zone may be arranged at a
distance from the first end of the first and second panels which distance is
equal to or somewhat greater than the longitudinal length of the first flap. By
this means the handle will be formed just adjacent the first flap. Herevy the
first flap and the corresponding and overlapping areas of the first and second
wall panels as well as of the reinforcement patch may easily and comfortably

be griped by inserting ones fingers through the cut-out handle.

The carrying handle or the handle zone for the carrying handle, as the case
may be, may have a geometrical center point 3.0 cm to 8.5 cm, such as
approximately 4.5 cm, from a first end of the bag, when the first foldable flap

has been folded over and adhered to the second panel.

The reinforcement patch may be arranged such that I does not extend onto
the first foldable flap. By this means manufacturing of the bag is facilitated
and the material thickness at the region of the first foldable flap is kept

comparatively small.

The reinforcement patch may extend over between 30 and 90 % of the width
of the first and second panel, preferably between 40 and 80 % and more

preferably between 55 and 75 %.
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The reinforcement patch may extend over between 5 and 35 % of the
longitudinal length of the first and second panel, preferably between 10 and
30% and more preferably between 15 and 25 %.

The bag may further comprise a second flap which is foldable and arranged at
the second end of the bag. Hereby the bag may be loaded from the second
end and easily closed when the bag has been loaded, by folding and adhering
the second flap.

The second foldable flap may be arranged as an extension of the first panel.

The bag according to the present disclosure may for example be used to ship
and carry clothes, shoes, foodstuffs and household goods. Throughout the
present disclosure, the first wall panel and the second wall panel may
alternatively be referred to as a first main side and a second main side,

respectively.

The second foldable flap may be re-closable and/ or tamper-proof. For
example, the second flap may comprise at least one tear strip for tearing the
flap and at least one fastening element for fastening the second flap to the
first wall panel or to the second wall panel. The tear strip may be arranged
distal of one of the at least one fastening element in an open state of the re-
closable flap. Throughout the present disclosure, a fastening element may be
constituted by a peel and seal strip. However, alternative types of fastening
elements are conceivable. The fastening element may extend over
substantially the entire length of an associated flap, e.g. of the re-closable

flap.

The second foldable flap may thus comprise a first adhesive portion for
original closing of the bag, a fist tear strip for opening the second foldable

flap and a second adhesive portion for reclosing the second foldable flap.

The major parts of the bag of the present disclosure are preferably made of a
paper material. As an example, the wall panels, the bottom section and the

side sections may be made of a paper material. These parts of the bag are
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preferably formed from a single piece of paper material. Further, where
applicable, the first and the second flap may comprise the same paper

material.

The paper material may for example have a grammage of 50 gsm to 200
gsm, such as 80 gsm to 140 gsm, such as 85 gsm to 120 gsm. “gsm” means

g/m?2. The grammage is measured according to the standard ISO 536:2012.

It has been found that high puncture resistance is particularly advantageous
for e-commerce bags. The puncture resistance of a paper material depends

i.a. on the stretchability, the tensile strength and the tear strength.

The paper material is preferably a kraft paper material. The pulp used for
forming the paper material preferably comprises at least 50% softwood pulp,
more preferably at least 75% softwood pulp and most preferably at least 90 %
softwood pulp.

In one embodiment, the paper material has the following characteristics:

a tensile strength in the machine direction (MD) of at least 5.1 kN/m,

preferably at least 7.6 kN/m;

- atensile strength in the cross direction (CD) of at least 3.0 kN/m,
preferably at least 4.5 kN/m;

- astretchability in the MD of at least 1.9 %, preferably at least 2.1 %;

- astretchability in the CD of at least 6.5 %, preferably at least 7.0 %;

- atear strength in the MD of at least 480 mN, preferably at least 850
nM; and

- atear strength in the CD of at least 510 mN, preferably at least 900

Nm

In another embodiment, the paper material has the following characteristics

- atensile strength in the machine direction (MD) of at least 9.6 kN/m,
preferably at least 12.0 kN/m;

- atensile strength in the cross direction (CD) of at least 5.3 kN/m,
preferably at least 7.2 kN/m;
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a stretchability in the MD of at least 2.3 %, preferably at least 2.6 %;
a stretchability in the CD of at least 6.0 %, preferably at least 6.5%;

a tear strength in the MD of at least 950 mN, preferably at least 1380
nM; and

a tear strength in the CD of at least 1000 mN, preferably at least 1600
Nm

In yet another embodiment, the paper material has the following

characteristics:

a tensile strength in the machine direction (MD) of at least 10.0 kN/m,
preferably at least 10.8 kN/m;

a tensile strength in the cross direction (CD) of at least 5.5 kN/m,
preferably at least 5.9 kN/m;

a stretchability in the MD of at least 2.0 %, preferably at least 2.3 %;

a stretchability in the CD of at least 5.5 %, preferably at least 6.0 %;

a tear strength in the MD of at least 1000 mN, preferably at least 1085
mN; and

a tear strength in the CD of at least 1050 mN, preferably at least 1150
mN.

In another embodiment, the paper material has the following characteristics:

a tensile strength in the MD of at least 6.5 kN/m, preferably at least
7.3 kN/m;

a tensile strength in the CD of at least 4.6 kN/m, preferably at least 5.2
kN/m;

a stretchability in the MD of at least 4.8 %, preferably at least 5.8 %;

a stretchability in the CD of at least 7.0 %, preferably at least 8.0 %;

a tear strength in the MD of at least 1000 mN, preferably at least

1100 mN, more preferably at least 1200 mN; and

a tear strength in the CD of at least 1050 mN, preferably at least 1120
mN, more preferably at least 1280 mN.

In yet another embodiment, the paper material has the following

characteristics:
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- atensile strength in the MD of at least 7.0 kN/m, preferably at least
8.0 kN/m;

- atensile strength in the CD of at least 4.2 kN/m, preferably at least 4.5
kN/m;

- astretchability in the MD of at least 9.0 %, preferably at least 10.0 %;

- astretchability in the CD of at least 7.0 %, preferably at least 8.5 %;

- atear strength in the MD of at least 1300 mN, preferably at least 1400
mN; and

- atear strength in the CD of at least 1500 mN, preferably at least 1700
mN.

Examples of paper materials suitable for the bag according to the present
disclosure include Performance White SE WS-R (a white sack paper), Axello
Kraft (White MF kraft paper), Xpression Fine (White MF kraft paper),
Expression Tough 90 gsm, Xxpression Tough 100 gsm and FibreForm® (all
marketed by BillerudKorsnéds AB (Sweden)).

The paper material of the present disclosure may be coated, e.g. with a

pigment coating.

Each gusset section may for example comprise a pair of subpanels folded
along a gusset fold line. The two subpanels of the gusset may have a generally
flattened "V" shape when the bag is in a collapsed state. Thus, in the
collapsed stated of the bag, the gusset fold line may have an acute angle. In
one expanded state of the bag, the gusset fold line may have an obtuse angle
such that the gusset section is concave. In a further expanded state of the bag,
the gusset fold line may have a more obtuse angle. Alternatively, at least one
gusset section of the bag may be flat or substantially flat when the bag adopts

one or more expanded states.

Since the bag may be substantially flat in a collapsed state, several empty
bags may be stored and/or transported in a stack which is space saving. In

the collapsed state of the bag, the thickness of the bag may substantially
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correspond to the sum of the thicknesses of the first wall panel and the

second wall panel.

According to one example, a user (e.g. a worker at a retail store, e-tailer,
distribution center and/or warehouse ) may pick up a bag according to the
present disclosure in a collapsed state, insert his/her hand into the bag
through the second end opening and spread his/her fingers within the bag to
separate the first wall panel and the second wall panel such that the bag
adopts a slightly expanded state. In this expanded state, the bag may be laid
down or put standing on a horizontal surface, such as a desk, and the bag can
be loaded with goods. This loading procedure is comfortable. In the first
closed state, i.e. when the second re-closable flap closes the second end
opening a first time, the bag may be shipped or may be handed over to a
customer. In case the bag is handed over to a customer, the customer can
carry the bag by means of the carrying handle. The bag in the collapsed state
may thus be transformed either into a shipping bag or into a retail carrier

bag.
The first end may be substantially flat in an expanded state of the bag.

The bag may be formed from a single piece of material. For example, at least
the first wall panel and the second wall panel may be formed from a single
piece of material. An optional first and second flap for closing a second side
opening at the second end may also be formed from the same piece of
material. Areinforcing patch according to the present disclosure may be

formed from a different piece of the same material or of a different material.

Abag according to the present disclosure may have a longitudinal length, in a
direction between the first and second end, and a width (e.g. in a collapsed
state of the bag), in a direction between the longitudinal side edges, and
wherein the length of the bag is greater than the width of the bag. Thus, the
first and second end may constitute short sides of the bag and the side edges
may constitute long sides of the bag. In this case, the bag may have an

appearance similar to a handbag. This type of bag may be used for shipping
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small garments, like underwear. Moreover, this type of narrow bag also helps

centering of the mass in the bag.

Alternatively, the bag may have a length, in a longitudinal direction between
the first end and the second end, and a width (e.g. in a collapsed state of the
bag), in a direction between the longitudinal side edges, and wherein the
length of the bag is smaller than the width of the bag. Thus, the side edges
may then constitute short sides of the bag and the first and second ends may
constitute long sides of the bag. In this case, when carrying the bag by means
of the carrying handle, the bag is oriented horizontally, i.e. the bag has a

vertical extension that is smaller than the horizontal extension. .

The bag may comprise several reinforcing patches. In case of a plurality of
reinforcing patches, the reinforcing patches may be stacked. The outmost
reinforcement patches of such a stack may be adhered to the inside of the
first and second wall panels respectively and the intermediate patches may be
adhered mutually and to the outmost patches. Such a plurality of stacked
reinforcing patches increases the stiffness of the carrying handle. The
reinforcing patches may be adhered to the insides of the first wall panel and

the second wall panel, e.g. by gluing.

The reinforcing patch may be substantially centered, or centered, over a
center of gravity of the bag in an unloaded state. The reinforcing patch may
be substantially centered, or centered, between the first side section and the

second side section.

The second foldable flap may comprise two fastening elements and one tear
strip arranged between the two fastening elements. In this case, first end may
be permanently closed. The closing of the first end may in this case be carried
out during manufacture of the bag. The closing of the second side section may
for example be implemented by means of the first flap which is folded onto

and adhered to the second wall panel by means of gluing.

Afirst fastening element (e.g. the most distal fastening element on the second

flap when the flap is open) may be used to close the bag a first time, e.g. prior
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to shipping the bag or prior to handing over the bag to a customer at a retail
store. The customer may then open the bag by tearing the tear strip such that
the second flap is divided into a first flap section and a second flap section. In
this case, the first flap section remains on first wall panel or the second wall
panel by means of the first fastening element. However, the bag can be
opened by opening the second flap section. Should the customer want to close
the bag again, e.g. for returning merchandise, the second flap section may be
connected to the first wall panel or the second wall panel by means of a
second fastening element (e.g. the most proximal fastening element on the
second flap when the second flap is open) such that the bagis closed by

means of the second flap.

The tear strip may for example be constituted by two parallel rows of
perforations on the second flap between the two fastening elements. The
perforations may for example be produced by means of die cutting or
perforating. The tear strip may extend parallel with the second end of the

bag.

Each of the two fastening element may be constituted by a peel and seal strip.
In this case, the peel and seal strips and the tear strip may be manufactured
by providing two glue lines (e.g. of pressure sensitive glue) on the re-closable
second flap, covering the glue lines with a release liner and perforating the
release liner and the re-closable flap. Thus, in order to close the re-closable
flap a first time, the most distal part of the release liner (most distal when the
re-closable flap is open) may be peeled off and the re-closable flap may be
closed by pressing the most distal glue line onto the first wall panel or the
second wall panel. In order to open the bag, the tear strip of the re-closable
flap formed by the two perforation lines may be torn off such that a first flap
section of the re-closable flap stays glued on the bag and a second flap section
of the re-closable flap is opened. In order to close the re-closable flap a
second time, the most proximal part of the release liner (most proximal when
the re-closable flap is open) may be peeled off and the re-closable flap may be
closed by pressing the most proximal glue line of the second flap section onto

the first wall panel or the second wall panel.
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Each of the first flap and the second re-closable flap may be connected to
either the first wall panel or the second wall panel. Thus, if the first flap and
the second flap are connected to the second wall panel in their closed states,
the first wall panel provides a large surface for printing. The printing area
may be rectangular and may or may not include the area of the carrying

handle (or the handle zone for the carrying handle).

The bag according to the present disclosure may constitute both a shipping
bag and a retail carrier bag. The bag may be converted or transformed from a
shipping bag to a retail carrier bag and from a retail carrier bag to a shipping

bag.

According to a further aspect, there is provided a method of producing a
paper bag. The method comprises the steps of:

- providing a web of paper material;

- feeding the web from an upstream end to a downstream end of a paper bag
converting machine

- converting the web into a tube exhibiting a first panel section and a second
panel section;

- folding the web around edges of a first and a second gusset plate for forming
gusset sections connecting each longitudinal side edge of the first and second
panel sections;

- attaching a reinforcement patch to the first panel section and the second
panel section, wherein

- attaching the reinforcement patch to the first and second panel sections
comprises the step of applying an adhesive to at least one of the panel
sections and/or to at least one side of the reinforcement patch by means of an
adhesive applicator which is arranged at the first and/ or the second gusset

plate.

Attaching the reinforcement patch by means of an adhesive applicator which
is arranged at the first and/or second gusset plate results in that the adhesive
for attaching the reinforcement patch to the inside of the first or second panel

sections is applied in proximity to and shortly upstream of the position where
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the so applied adhesive is to make contact with the first or second panel
section or with the reinforcement patch. By this means it is prevented that
the applied and exposed adhesive makes contact with other parts of the
converting machine or the web. Such unintentional contact of the adhesive
with the machine or the web causes smearing of the adhesive which may
cause jamming and other failures of the converting process and which
requires frequent maintenance operations for removing the smeared

adhesive.

The step of applying an adhesive to at least one of the panel sections and/ or
to at least one side of the reinforcement patch may comprise applying the
adhesive by means of an adhesive applicator which is arranged at or in

proximity to the downstream end of said first and/or second gusset plate.

Alternatively or in combination, the step of applying an adhesive to at least
one of the panel sections and/or to at least one side of the reinforcement
patch may comprise applying the adhesive by means of an adhesive
applicator which is arranged at a recess which is arranged in at least one of
the gusset plates and which extends through said at least one gusset plate
centrally and in the upstream direction from an downstream end of said at

least one gusset plate.

The invention also relates to a paper bag converting arrangement for forming
a paper bag from a web of paper material. The arrangement comprises means
for feeding a web of paper material in a downstream feed direction and
means for adhering a reinforcement patch at different positions along the
web. A fold guide is arranged to convert the web into a tube exhibiting a first
panel section and a second panel section. A first gusset plate and a second
gusset plate are arranged one over the other for forming at least one gusset
section connecting the first and second wall panel. A glue applicator is
arranged to apply a glue filed to each reinforcement patch or to respective
portions of the web, which portions make contact with a respective

reinforcement patch after forming the tube. The glue applicator is arranged a
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at a recess formed in one of said first and second gusset plates; and said

recess extends upstream from a downstream edge of said gusset plate.

The bag according to the present disclosure may be produced in the web
feeding direction of the converting machine. That is, the side edges of the bag
may be parallel with the feed direction. In this case, the fold line of the first
foldable flap may be substantially perpendicular to the feed direction, i.e.
substantially parallel with the cross direction. The bag according to the

present disclosure may be produced at high machine speeds.
Brief Description of the Drawings

Further details, advantages and aspects of the present disclosure will become
apparent from the following embodiments taken in conjunction with the

drawings, wherein:

Fig. 3 is a schematic plan view of a bag according to an embodiment of the
invention in.

Fig. 2 is a cross section along line A-Ain fig. 1.

Fig. 3 is a schematic perspective view of the bag shown in fig. 1.

Fig. 4 is a schematic plan view of a blank for forming the bag shown in fig. 1
Fig. 5 is a schematic perspective view of a paper bag converting machine for
forming a bag according to the invention from a web of paper material;

Fig. 6a is a schematic perspective view of the converting machine shown in
fig. 5 and fig. 6b shows a detail thereof in enlarged scale.

Fig. 7a is a schematic perspective view of the converting machine shown in
fig. 5 and fig. 7b shows a detail thereof in enlarged scale.

Fig. 8a is a schematic perspective view of the converting machine shown in
fig. 5 and fig. 8b shows a detail thereof in enlarged scale.

Fig. 9a is a schematic perspective view of the converting machine shown in
fig. 5 and fig. 9b shows a detail thereof in enlarged scale.

Fig. 10a is a schematic perspective view of the converting machine shown in
fig. 5 and fig. 10b shows a detail thereof in enlarged scale. Fig. 10c is a cross-

section of the detail shown in fig. 10b.
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Fig. 11a is a schematic perspective view an alternative embodiment of the
converting machine according to the invention. Fig. 11b is a cross-section
thereof in enlarged scale and fig. 11c is a perspective view illustrating some
details thereof.

Fig. 12a is a schematic perspective view of the converting machine shown in

fig. 5 and fig. 12b shows a detail thereof in enlarged scale.
Detailed Description

In the following, a paper bag according to the invention for receiving and
containing goods will be described. The same reference numerals will be used

to denote the same or similar structural features.

Fig. 1 schematically represents a blank 62 for forming the bag 10. However,
as will be described further in detail below, when forming the bag in a paper
converting machine, a web of paper material is fed in a feed direction from an
upstream end to a down stream end of the machine. The web is continuously
folded and glued into a tubular configuration which is thereafter cut generally

transversely to the feed direction, thereby to form individual bags.

With reference to figs. 1-4, the bag 10 comprises a first wall panel 10 with
longitudinal side edges 11, 12, a first longitudinal end 13 and a second
longitudinal end 14. A second wall panel 20 comprises longitudinal side

edges 21, 22 a fist longitudinal end 23 and a second longitudinal end 24.

First longitudinal edges 11, 21 of the first 10 and second 20 wall panels are
connected by means of a first gusset section 31, The first gusset section 31
comprises fold lines which extend along the first side edges 11, 21 and an
intermediate fold line which extends centrally between the first side edges.
Correspondingly, second side edges 12, 22 of the first 10 and second 20 wall
panels are connected by means of a second gusset section 33. The second
gusset section 33 is extended sidewise by a longitudinal glue flap 35 which
extends in parallel with the second side edges 12, 22 and is connected to the
second gusset section by a fold line 36. As best seen in fig. 3 the glue flap 35 is
adhered to the inside of an edge portion of the second panel 20, such that the
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glue flap’s fold line 36 coincides with the second wall panel’s second side edge
22. The second gusset section 33 thus comprises a fold line along the second
side edge 12 of the first wall panel 10, the glue flap’s fold line 36 and an

intermediate fold line 34 extending centrally between fold lines 12 and 36.

By this means the first 31 and second 33 gusset sections exhibit a generally V-
shaped configuration allowing these sections and the bag to be expanded and

retracted to a generally flat configuration

Afirst flap 411s connected to the first end 13 of the first wall panel 10 by
means of a fold line 43 extending in parallel with the first end 13. The first
foldable flap 411is provided with an adhesive (not shown) such that it may be
folded over the second wall panel 20 and adhered to the outside of the second
wall panel 20 for closing the first end of the bag 10. Normally, the first flap is
folded and permanently adhered to the second wall panel 20 already during
manufacturing of the bag, in the paper bag converting machine. A second flap
43 is foldably connected to the second end 14 of the first wall panel 10 by
means of a fold line 44. The second foldable flap 43 exhibits a proximal
portion 45 and a distal portion 46 which is connected to the proximal portion
45 by means of a tear strip 47. The proximal 45 and distal 46 portions are
each provided with an adhesive covered by a peel strip 48, 49.

At a first closing of the bag the peel strip 49 covering the adhesive on the
distal portion may be removed, the second foldable flap folded over the
second wall panel 20 and the distal portion 46 adhered to the outside of the
second panel. The bag may thereafter be opened by tearing the tear strip 47
thereby releasing the proximal portion 45 but leaving the distal portion
adhered to the second panel 20. For re-closing the bag, the peel strip 48 on
the proximal portion is removed and this portion is folded over the second

wall panel 20 and adhered to its outside.

The bag 10 is further provided with first handle-forming cuts 51, 52 arranged
in the first 10 and second 20 wall panels. The first cuts 51, 52 are positioned
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centrally in the respective wall panel and in proximity to the first ends 13, 23.

The first cuts 51, 52 are identical and aligned.

In the shown example each first cut 51, 52 comprises a tearable perforation.
The cuts are generally C-shaped such that they define a handle zone 50 but
does not completely surround the handle zone 50 circumferentially. Thus, in
use, the handle is not formed until the perforation is teared by applying
pressure to the handle zone 50, from either side of the bag. By this means the
handle zone 50 remains integral with the wall panels 10, 20 e.g. during
transportation to the goods loading cite, loading and shipping to the end
consumer. This provides for that the handle does not interfere with such

handling of the bag.

When the first cuts 51, 52 have been teared and the handle has been formed
by the creation of a handle opening through the first 10 and second 20 wall
panels, the handle zone remains connected to the bag 10. This is achieved by
the non-perforated portion of the handle zone’s circumference. This non-
perforated portion forms a fold line or a hinge such that the handle zone 50
may be folded to overlap the wall panels, thereby increasing the strength of

the bag in proximity to the handle.

According to a not shown embodiment, the first cuts may completely
surround the handle zone circumferentially such that the material of the
handle zone is completely removed when the cuts are teared. According to a
further not shown embodiment the first cuts are continuous die-cuts instead
of perforations such that the handle is formed when producing the bag. Such
die-cuts may or may not completely surround the handle zone
circumferentially. In a further not shown embodiment, non perforating lines

of weakness are use instead of die-cuts or perforations.

The bag further comprises a reinforcement patch 60 which is arranged to
reinforce the bag 10 at the area surrounding the handle, thereby increasing
the strength of the handle and allowing a greater weight to by carried in the
bag, by means of the handle.
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In the shown example, the reinforcement patch 60 comprises a rectangular
piece of paper. The paper may be of the same sort and quality as the paper
forming the other parts of the bag 10. However, the reinforcement patch may
alternatively be formed of an other sort and quality of paper or of another

material such as of polymer material.

The reinforcement patch 60 is adhered to the inside of both the first 10 and
the second 20 wall panel at a position such that it fully overlaps the first cuts
51, 52 forming the handle. Preferably the reinforcement patch also extends
somewhat beyond the first cuts 51, 52 in both longitudinal and transverse
directions of the bag. Especially, it is advantageous if the reinforcement patch
extends in the longitudinal direction from the first cuts all the way to the first
end 13, 23 of the first and second wall panels 10, 20. The area between the
first cuts and the first end 13, 23 is arranged above the handle in use and is

thus exposed to comparatively great forces and shear stress.

Preferably however, the reinforcement patch 60 does not extend onto the
first foldable flap 41, since this would complicate the manufacturing of the
bag and adversely increase the thickness of the first end of the bag when the

first foldable flap 41 has been folded over for closing the first end of the bag.

At the shown example a handle-forming second cut 53 is arranged in the
reinforcement patch 60. The second cut also comprise a tearable perforation
and has shape and position which fully corresponds to the first cuts 51, 52
such that the second cut 53 is fully aligned with the first cuts 51, 52. By this

means the formation of a uniform handle is facilitated.

At an alternative embodiment, which is not shown the second cut is instead
die-cut and at a further alternative no second cut is arranged in the
reinforcement patch. It this later alternative the first cuts are sufficient for
tearing the material of the wall panels and the intermediate reinforcement
patch. As for the first cuts, the second cut in the reinforcement patch may be

replaced by at least one non-perforating line of weakness.
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However, it is advantageous if the first 51, 52 and second 53 cuts are identical
since they may then be simultaneously formed by a single die-cut or
perforation tool in the paper converting machine, at a position downstream

of the tube forming station.

With reference to figs 5-12c a paper converting machine and a method for

manufacturing the bag according to the invention will now be described.

The paper converting machine 100 exhibits an upstream end 101and a
downstream end 102. A web 104 of paper material is fed from a roll 106 at the
upstream end 102 in a web feed direction FD towards the downstream end
102. A first adhesive or glue applicator 108 intermittently applies separate
rectangular fields 60 of glue to a portion of the web 104 which will form the
inside of the first wall panel 10 of the bag 10. Each field 60’ of glue positioned

and sized for receiving a reinforcement patch 60.

A second glue applicator 110 continuously applies a string of glue to an edge
portion of the web 104, which edge portion will form the side edge 22 of the

second wall panel 20.

Arotating vacuum cylinder 114 receives reinforcement patches 60 from a
reinforcement patch feeding roll (not shown), holds them by vacuum and
releases and presses individual reinforcement patches 60 onto the web 104 at
the positions of the glue fields 60°. By this means the reinforcement patches
are attached to the inside of the first panel at the correct position where he
handle zone 50 will later be formed. At an alternative embodiment (not
shown) the glue for attaching the reinforcement patch to the web may be

applied to the reinforcement patch when it is held by the rotating cylinder.

The web is feed further towards a folding and gusset forming station which
comprises a first, upper 116 and a second, lower 118 gusset plate. The gusset
plates 116, 118 extend in the feed direction FD and are arranged such that the
distance between them decreases in the feed direction FD. At the upstream
end of the gusset plates 116, 118 they are separated by approx. 100-150 mm

and at the downstream end this distance is reduced to approx. 5-20 mm.
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The folding and gusset forming station further comprises a first fold guide
120 which folds the second panel forming portion of the web 104 onto the
first panel forming portion of the web 104. A second fold guide (not shown)
folds an edge portion of the web to form the glue flap 35.

For forming the gusset sections 31, 33 and as best seen in fig. 8b, the folding
and gusset forming station further comprises a first 121 and a second 122
gusset guides which urges a respective portion of the web in between the first
116 and second 118 gusset plates to thereby form the gusset fold lines. In tis
way first gusset guide 121 forms, together with corresponding edges of the
first 116 and second 118 gusset plate, fold lines 12, 34, 36. Second gusset

guide 122 forms, in a corresponding manner, gusset fold lines 11, 32, 21.

In fig. 9b it is illustrated how the portion of the web 104 forming the second
panel, further downstream, has been approached to the first panel forming
portion of the web 104 such that the left hand edge (as seen in fig 9b) of the
second wall panel 20 has made contact with the glue flap 35.

The so formed tubular configuration of the web is fed to and in between a
pair of rolls 124 arranged down stream of the gusset plates 116, 118. The rolls
124 urges the first 10 and second 20 wall panels towards each other such that
the tube is given a flat and thin configuration. The rolls 124 also presses the
left side edge of the second wall panel 20 towards the glue flap, such that the
glue string 112 securely attaches the second wall panel 20 to the glue flap 35.

For attaching the reinforcement patch 60 also to the inside of the second wall

panel 20, the paper converting machine comprises a third glue applicator.

Figs. 10a-cillustrates schematically a first embodiment of the third glue
applicator 126. The third glue applicator comprises a plurality of nozzles 128
which are fed with glue by a feed line 130. The third glue applicator also
comprises an accurately controllable valve for precise application of glue to
the reinforcement patches 60 as they pass the third glue applicator at the
high speed by which the web is feed.
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In the example shown in figs 10a-c the third glue applicator 126 is arranged at
the upstream end of a recess 132 which extends upstream from the
downstream end of the first, upper gusset plate 116. The width of the recess
132 is equal to or somewhat greater than the width of the reinforcement
patch 60. The third glue applicator 126 applies a filed of glue 607 to the inside
of the second wall panel 20 at successive positions such that each filed of glue
60” will contact and coincide with a corresponding reinforcement patch 60

which has earlier been attached to the inside of the first wall panel.

An important advantage of this arrangement of the third glue applicator 126
is that it is arranged at a position comparatively far downstream of the paper
converting machine. By this means the risk of the exposed glue field 60 to

make contact with the web or the gusset plates or other parts of the machine

is reduced.

At the specific embodiment shown in figs. 10a-b the recess formed in the
first, upper gusset plate 116 further reduces this risk. Since the third glue
applicator is arranged at the upstream edge of the recess 132, the glue field
60” can not make contact with the first upper gusset plate 116. Additionally,
since the upper first gusset plate 116 is arranged at a certain distance from the
second gusset plate, the glue field is prevented for making contact with the
upper side of the second lower gusset plate 118. The side portions 134 of the
first gusset plate 116 arranged on both transverse sides of the recess 132 also
contribute to keep the second wall panel 20 and the glue filed 60 out of

contact from the lower gusset plate 118.

The arrangement of the third glue applicator 126 thus allows for a secure
attachment of the reinforcement patch 60 to the inside of both the first 10

and the second 20 wall panel, also at very high web feed rates.

At a not shown alternative of the embodiment shown in figs. 10a-c, a
corresponding recess may also be formed in the second, lower gusset plate
118. Such a recess should preferably have the same width as the recess 132

formed in the first upper gusset plate 116. The length of the recess formed in
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the lower gusset plate 118 may be equal to the length of the recess 132 formed
in in upper gusset plate 116. However, the side portions 134 of the upper
gusset plate will normally prevent the second wall panel 20 to hang down by
the action gravity through the upper recess 132 at least along a certain
distance downstream of the third glue applicator 126. It may thus be
sufficient to arrange a recess in the lower gusset plate 118 such that it extends
only a shorter distances upstream from the downstream end of the lower

gusset plate 118.

At a further not shown embodiment, the side portions 134 of the upper gusset
plate may be supported e.g. by means of supporting studs arranged between
the side portions 134 and the upper side of the second, lower gusset plates. By
such means the risk of the side portions to bend down toward the second
gusset plate 118 is reduced and thereby also the risk that the second wall
panel 20 with the glue field 60” makes contact with the lower gusset plate
118.

Figs. 1la-cillustrates schematically an alternative embodiment of the third
glue applicator 226. At this embodiment the third glue applicator 226 is

299

arranged for applying a glue field 60°” directly to the upper side of the
reinforcement patch 60, which as in the previous embodiment has earlier
been attached to the first wall panel 10. The third glue applicator 226 is
generally arranged upstream of the position where the second wall panel 20
is folded onto the first wall panel 10. This allows for that the third glue
applicator 226 may have greater vertical dimensions and that it may extend
up above the first upper gusset plate 216. The first upper gusset plate is
provided with a through hole 240. The third glue applicator extends through
the through hole 240. The second lower gusset plate 218 is provided with a
recess 232 which extends from the downstream end of the second gusset
plate 218 upstream to the position of the through hole 240 and the third glue
applicator 226. As in the previous embodiments, the width of the recess 232

should be equal to or somewhat greater than the width of the reinforcement

patch 60 and the glue filed 60°”.



10

15

20

25

30

WO 2019/201954 PCT/EP2019/059848

26

299

The third glue applicator 226 applies a glue filed 60 directly to the upper
side of each reinforcement patch passing at high speed. Since the recess 232
extends from the position of the third glue applicator 226 all the way to the
downstream end of the second lower gusset plate 218, the glue field 60 will
not risk to come into contact with the lower gusset plate 218. Additionally, at
this embodiment the gravity acting on the first wall panel 10 strives to bring
the first wall panel 10 further away from the first upper gusset plate 216.
Thereby there is no risk that the glue filed 60°” makes contact with the first
upper gusset plate 216. At a not shown alternative of this embodiment the
side portions 234 arranged on both transverse sides of the recess 232 may be

supported by suspension means arranged between these side portions 243

and the first upper gusset plate.

Figs. 12a and b schematically illustrates how the handle zone 50 is formed at
a cutting station 150 which is arranged downstream of the folding and gusset
forming station and downstream of the gusset plates 116, 118 with the third
glue applicator 126. The cutting station comprises a perforating tool which
simultaneously punches a tearable perforation 51, 52, 53 through the first
wall panel 10, the second wall panel 20 and the intermediate reinforcement
patch 60. In a not shown alternative embodiment the tearable perforations
51,52, 53 may be formed by means a rotational perforating roll. As explained
above the cutting tool may either be a perforation tool or a die-cut and the
handle zone 50 may be partially or completely circumferentially surrounded
by the cut. Alternatively, the tool may be arranged to create a non-
penetrating line of weakness for forming the cut-out handle by tearing or

breaking the line of weaknes

The converting machine may also comprise a station for forming weakening
lines, such as perforations, in the web 104 for separating successive bags from
each other and a station which separates the bags from each other by
breaking the weakening lines. Such stations and means for separating the

bags are well know and not further disclosed here.
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While the present disclosure has been described with reference to exemplary
embodiments, it will be appreciated that the present invention is not limited
to what has been described above. Although the bag 10 may be produced with
the dimension ratios presented in the drawings, it will be appreciated that the
dimensions of the parts may be varied as needed. Accordingly, it is intended
that the present invention may be limited only by the scope of the claims

appended hereto.
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CLAIMS

A paper bag (1) for receiving and containing goods, the bag (1)
comprising:

- a first wall panel (10) having two longitudinal side edges (11, 12);

- a second wall panel (20) having two longitudinal side edges (21, 22);
- two gusset sections (31, 33), each gusset section connecting a
longitudinal side edge of the first wall panel with a corresponding
longitudinal side edge of the second panel; wherein

-the first (10) and second panels (20) exhibit respective, mutually
aligned first cuts (51, 52) or lines of weakness, which are arranged in
proximity to a first longitudinal end (13, 23) of the first and second wall
panels and configured to form a cut-out handle; and wherein

- at least one reinforcement patch (60) is arranged between the first
(10) and second (20) panels, overlapping said first cuts (51, 52) and
adhered to the first (10) and second (20) wall panels.

The bag according to claim 1, wherein the reinforcement patch (60) is
provided with a handle-forming second cut (63), which is aligned with

the first cuts (51, 52).

The bag according to claim 1 or 2, wherein the first (51, 52) and/ or

second (53) cuts comprise a perforation.

The bag according to any of claims 1-3, wherein the first and second
wall panels are connected along their first longitudinal ends (13, 23) for

closing the corresponding first end of the bag.

The bag according to claim 4, wherein the first and second wall panels
are connected by means of a first flap (41) which extends from the first
end of the first wall panel and is folded onto and adhered to the second

wall panel (20).

The bag according to claim 5, wherein the first flap (41) is permanently

adhered to the second wall panel (20).
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13.

14.

15.

16.

29

The bag according to any of claims 5-6-, wherein the cuts (51, 52, 53) do
not extend into the first foldable flap (41).

The bag according to any of claims 5-7, wherein the reinforcement patch

(60) does not extend onto the first foldable flap (41).

The bag according to any of claims 1-8, wherein the reinforcement patch
(60) extends over between 30 and 90 % of the width of the first (10) and
second (20) panel, preferably between 40 and 80 % and more
preferably between 55 and 75 %.

The bag according to any of claims 1-9, wherein the reinforcement patch
(60) extends over between 5 and 35 % of the longitudinal length of the
first (10) and second (20) panel, preferably between 10 and 30% and
more preferably between 15 and 25 %

The bag according to claim 1, wherein a second flap (43) is foldably
arranged at the second end (14) of the bag (1).

The bag according to claim 11, wherein the second flap (43) is arranged

as an extension of the first panel (10).

The bag according to claim 11 or 12, wherein the second flap (43)
comprises a first adhesive portion for original closing of the bag, a fist
tear strip (47) for opening the second foldable flap and a second

adhesive portion for reclosing the second foldable flap.

The bag according to any of claims 1-13, wherein the bag (1) is

substantially flat in a collapsed state.

The bag according to any of claims 4-14, wherein the first end (13) of the
bag (1) is substantially flat in an expanded state of the bag.

The bag (1) according to any of the preceding claims, wherein the first
wall panel (10) and the second wall panel (20) are formed from a single

piece of material.
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Method of producing a bag (1), the method comprising the steps of:

- providing a web (104) of paper material;

- feeding the web from an upstream end (101) to a downstream end
(102) of a paper bag converting machine (100)

- converting the web into a tube exhibiting a first wall panel (10) and a
second wall panel (20);

- folding the web (104) around edges of a first (116,216) and a second
(118, 218) gusset plate for forming gusset sections (31, 33) connecting
each longitudinal side edge of the first (10) and second (20) wall panels;
- attaching a reinforcement patch (60) to the first wall panel (10) and
the second wall panel (20), wherein

- attaching the reinforcement patch (60) to the first (10) and second
(20) wall panels comprises the step of applying an adhesive (607, 607)
to at least one of the wall panels (10, 20) and/or to at least one side of
the reinforcement patch (60) by means of an adhesive applicator (126,
226) which is arranged at the first (116, 216) and /or the second (118,
218) gusset plate.

Method according to claim 15, wherein the step of applying an adhesive
(607,607) to at least one of the wall panels (10, 20) and/or to at least
one side of the reinforcement patch (60) comprises applying the
adhesive (60”) by means of an adhesive applicator which is arranged at
or in proximity to the downstream end of said first and/ or second

gusset plate.

Method according to claim 15 or 16, wherein the step of applying an
adhesive (607, 60°”) to at least one of the wall panela (10, 20) and/or to
at least one side of the reinforcement patch (60) comprises applying the
adhesive (607, 60”") by means of an adhesive applicator (126, 226)
which is arranged at a recess (132, 223) which is arranged in at least one
of said gusset plates (116, 118, 216, 218) and which extends through said
at least one gusset plate centrally and in the upstream direction from an

downstream end of said at least one gusset plate.
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A paper bag converting arrangement for forming a paper bag from a
web (104) of paper material, said arrangement comprising

- means for feeding a web of paper material in a downstream feed
direction,

- means (114) for adhering a reinforcement patch (60) at different
positions along the web (104);

- a fold guide (120) arranged to convert the web (104) into a tube
exhibiting a first wall panel (10) and a second wall panel (20)

- a first a gusset plate (116,216) and a second gusset (118, 218) plate
arranged one over the other for forming at least one gusset section (31,
33) connecting the first (10) and second (20) wall panels; and

- an adhesive applicator (126, 226) which is arranged to apply a glue
filed (607, 60°”) to each reinforcement patch (60)or to respective
portions of the web (104), which portions make contact with a
respective reinforcement patch (60) after forming the tube; wherein

- the adhesive applicator (126, 226) is arranged a at a recess (132, 232)
formed in one of said first (116) and second (218) gusset plates; and
wherein

- said recess (132, 232) extends upstream from a downstream edge of

said gusset plate.
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