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(54) Apparatus and method for producing packaging blanks

(57)  There is provided an apparatus and method for
producing packaging blanks for consumer goods from a
continuous web of material. The packaging blanks (100)
may be blanks for inner liners for smoking article pack-
aging. The apparatus comprises a cutting roller (201), a
counter roller (202) and an impressing element (206).
The cutting roller is for cutting the continuous web of ma-
terial along a plurality of cut lines to form blanks. The
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counter roller is adjacent the cutting roller. The impress-
ing element is on either the cutting roller or the counter
roller, and is arranged to cooperate with the other of the
cutting roller and the counter roller as the continuous web
of material is transported between the cutting roller and
the counter roller, to produce at least one fold line
(110-113) in each of the blanks.
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Description

[0001] The present invention relates to an apparatus
and method for producing packaging blanks. Particularly,
but not exclusively, the present invention relates to an
apparatus and method for producing blanks for inner lin-
ers for smoking article packaging.

[0002] Itis known to package consumergoods in packs
formed from folded laminar blanks. For example, smok-
ing articles such as cigarettes and cigars, are commonly
sold in hinge lid containers, which comprise a box for
housing the smoking articles and a lid connected to the
box about a hinge line extending across the back wall of
the container. A bundle of smoking articles is typically
enclosed by an inner liner of thin packaging material, for
example paper, aluminium foil or metallized paper.
[0003] Inner liners are typically constructed from lam-
inar blanks, that are cut from a continuous web of material
provided from a bobbin. The inner liner is then folded
around a consumer good, or a plurality of consumer
goods, to form a bundle. During that process, dedicated
areas of the inner liner become walls of the bundle. Typ-
ically, the inner liner is wrapped around the consumer
goods in a U-shaped manner.

[0004] US patent US-6523682-B1 describes a blank
for an inner liner for cigarette packaging. The blank in-
cludes impressed lines between the bottom wall and the
front and back walls, thereby defining the fold lines when
the blank is wrapped in a U-shaped manner around the
cigarettes. US-6523682-B1 also describes an apparatus
for producing the blank. However, the apparatus dis-
closed in US-6523682-B1 requires complex synchroni-
zation between an impressing roller and a cutting roller,
arranged downstream of the impressingroller, to produce
the desired fold lines.

[0005] It would be desirable to provide an improved
method and apparatus for producing packaging blanks,
in whichfold lines may be applied to the packaging blanks
in a simplified manner.

[0006] Accordingtoafirstaspectoftheinvention,there
is provided apparatus for producing packaging blanks
from a continuous web of material, the apparatus com-
prising: a cutting roller for cutting the continuous web of
material along a plurality of cut lines to form blanks and
a counter roller adjacent the cutting roller. Further, an
impressing element is provided on either the cutting roller
or the counterroller. The impressing element is arranged
to cooperate with the other of the cutting roller and the
counter roller as the continuous web of material is trans-
ported between the cutting roller and the counter roller,
to produce at least one fold line in each of the blanks.
[0007] The application of fold lines to the blanks cre-
ates a pre-defined crease and ensures that the blanks
fold at the proper locations along the fold lines, and not
in other areas where folding is notdesired. Ensuring prop-
er folding positions reduces the risk of damage during
the folding process to consumer goods contained within
the finished packaging, in particular, reducing the risk of
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damage to the ends of smoking articles. The apparatus
requires a cutting roller and a cooperating counter roller,
so cutting the continuous web into blanks and producing
the fold lines in the blanks may be performed using only
two cooperating rollers. This significantly simplifies the
apparatus compared with prior art arrangements, in
which the cutting is performed at a different stage from
the application of the fold or crease lines. In particular,
the apparatus of the invention requires fewer rollers than
prior art arrangements. Because the cutting of the con-
tinuous web of material and the impressing of the fold
lines is performed at the same stage in the manufacturing
process, the cut lines and fold lines may be well aligned.
There is very little chance for misalignment, as there may
be in prior art arrangements in which the cutting and the
application of fold or crease lines take place at different
stages. In some embodiments in which the impressing
element is removable, the apparatus is particularly flex-
ible and can be easily adjusted to account for different
desired fold line patterns, by simply replacing the im-
pressing element.

[0008] The term "blank" used throughout this specifi-
cation refers to a piece of material ready to be folded into
a finished object. Preferably, the blank is a piece of lam-
inar material in the form of a sheet. The blanks produced
by the apparatus of the invention are preferably used in
packaging for consumer goods. The consumer goods
may be smoking articles. The blanks produced by the
apparatus of the invention are preferably used as blanks
for inner liners for bundles of smoking articles within a
pack. The term "web" is used to refer to a continuous
sheet-like material out of which blanks may be formed,
for example by cutting pieces of the web. Typically, the
web of material is stored on bobbins and unwound from
the bobbins during manufacture of the blanks.

[0009] The term "smoking articles" used throughout
this specification should be inferred to mean, not only
conventional cigarettes, in which the tobacco substrate
is combusted, but also smoking articles, for example
heated smoking articles, in which the substrate is heated
and which rely on aerosol formation from the heated sub-
strate, and distillation-based smoking articles, including
those having a combustible heat source.

[0010] The term "longitudinal direction" in respect of
the continuous web of material is used throughout this
specification to refer to the direction of transport of the
continuous web of material between the rollers. That is,
the longitudinal direction is along the length of the con-
tinuous web of material. The term "longitudinal direction"
in respect of a blank for a bundle or finished container is
used throughout this specification to refer to a direction
from bottom to top of the assembled bundle or container.
The longitudinal direction of the continuous web is pref-
erably the same as the longitudinal direction of each
blank, although this need not be the case. The term
"transverse direction", referring to both the continuous
web of material and the blanks, refers to a direction per-
pendicular to the longitudinal direction.
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[0011] The term "fold line" used throughout this spec-
ification refers to any weakened line in the blank corre-
sponding to a line about which the blank will be folded
into the finished object. The stiffness of the material is
reduced along the fold line. For example, each fold line
may be an indentation line, a scoring line, a creasing line,
an embossed or debossed line, or a perforation line. The
fold line need not be a very thin line, that is, having a
width which is negligible compared with its length. The
fold line may, for example, comprise aridge or indentation
with a width in a direction perpendicular to the length of
the fold line.

[0012] The impressing element cooperates with the
other of the cutting roller and the counter roller, that is,
the roller which does notinclude the impressing element,
to produce the at least one fold line in each of the plurality
of blanks. When the impressing element is provided on
the cutting roller, the impressing element is arranged to
cooperate with the counter roller, to produce the at least
one fold line in each of the blanks. Alternatively, when
the impressing element is provided on the counter roller,
the impressing element is arranged to cooperate with the
cutting roller, to produce the at least one fold line in each
of the blanks.

[0013] Preferably, in use, the impressing element co-
operates with the other of the cutting roller and the coun-
ter roller to impress the at least one fold line, when an
upstream cut line has been cut for a blank, but before a
downstream cut line has been cut for the blank. That is,
the upstream end of the blank in which the fold line is
being produced is separate from the continuous web of
material, but the downstream end of the blank is still
joined to the continuous web of material. That is, the up-
stream cut line is cut, then the fold line is impressed, and
then the downstream cut line is cut.

[0014] Preferably, the impressing element and the op-
posing roller, that is, the roller which does not include the
impressing element, exert pressure against one another
as the rollers rotate. The force between the two rollers
results in a compressive force being applied to the con-
tinuous web of material between the impressing element
and the opposing roller, so as to produce the at least one
fold line.

[0015] Preferably, the impressing element is remova-
bly mounted on either the cutting roller or the counter
roller. This allows the impressing element to be mounted
on existing machinery. This also allows the impressing
element to be easily replaced in order to adjust the de-
sired fold line pattern in the finished blanks. The remov-
able impressing element allows for a flexible apparatus
that can be easily adjusted to account for different desired
fold line patterns, by simply replacing the impressing el-
ement.

[0016] In a preferred embodiment, the impressing el-
ement is on the cutting roller. In that embodiment, the
impressing element cooperates with the counter roller as
the continuous web of material is transported between
the cutting roller and the counter roller, to produce the at
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least one fold line in each of the blanks. Because the
cutting and the impressing are performed by the same
roller, the risk of misalignment between the cut lines and
the fold lines in a finished blank is reduced.

[0017] Alternatively, however, the impressing element
may be on the counter roller. In that case, the impressing
element cooperates with the cutting roller as the contin-
uous web of material is transported between the cutting
roller and the counter roller, to produce the at least one
fold line in each of the blanks.

[0018] The fold line may be any line along which the
material is deformed or weakened so as to promote fold-
ing. The form of the fold line will depend on the structure
of the impressing element and the cooperation between
the impressing element and the opposing roller. For ex-
ample, the fold line may depend on the force applied to
the continuous web of material as it is transported be-
tween the cutting roller and the counter roller. This will
depend on, for example, the relative positions of the cut-
ting roller and the counter roller, and the size of the im-
pressing element. The fold line may comprise aridge, an
indentation line, a score line, a line of perforations or any
other suitable weakening line.

[0019] Preferably, the impressing element comprises
at least one impressing protrusion for producing the at
least one fold line when the impressing element cooper-
ates with the other of the cutting roller and the counter
roller.

[0020] Each impressing protrusion may comprise an
elongate protrusion suitable for pressing a fold line or a
portion of a fold line into the continuous web of material
or a cut blank. Each impressing protrusion may impress
a respective corresponding fold line. In that case, the
impressing protrusion is preferably an elongate protru-
sion having a length corresponding to the desired length
of the respective fold line. The impressing protrusion may
have any suitable length corresponding to the desired
length of the fold line. Alternatively, each impressing pro-
trusion may impress only a portion of a fold line, such
that several impressing protrusions together impress a
whole fold line. In that case, each impressing protrusion
may be an elongate protrusion and have a length corre-
sponding to the desired length of the respective portion
of the fold line. For example, a dashed fold line may be
formed by a plurality of aligned elongate protrusions.
[0021] Each impressing protrusion may have any suit-
able cross sectional shape for impressing the corre-
sponding fold line or fold line portion when the impressing
element cooperates with the other of the cutting roller
and the counter roller. The cross sectional shape is the
shape in a direction perpendicular to the length of the
protrusion and the correspondingfold line. The cross sec-
tional shape of the protrusion will depend on the desired
form of the corresponding fold line. For example, if the
fold line is aline of perforations, the impressing protrusion
may comprise one or more blades. For example, if the
fold line is an indentation line, the impressing protrusion
may comprise one or more elongate ridges for forming
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the indentation when a force is applied. The cross sec-
tional shape of the impressing protrusion may be, for ex-
ample, but not limited to, triangular, semielliptical or sem-
icircular. If the impressing protrusion has a triangular
cross section, the distal vertex of the triangle may form
a precise fold line when the impressing element cooper-
ates with the other of the cutting roller and the counter
roller.

[0022] Each impressing protrusion may have any suit-
able cross sectional height corresponding to the desired
form of the corresponding fold line or fold line portion.
The suitable cross sectional height may depend on the
type of material in the continuous web. For example, stiff-
er materials may require a larger protrusion or protru-
sions so that, when the impressing element cooperates
with the opposing roller, a fold line is properly formed. A
less stiff material may only require a small protrusion or
protrusions in order to properly form a corresponding fold
line. The suitable cross sectional height may also depend
on other factors, for example, but not limited to, the rel-
ative positions of the cutting roller and the counter roller
and the force applied between the two rollers when they
cooperate.

[0023] If more than one impressing protrusion is pro-
vided, the impressing protrusions may have the same or
different properties, depending on the desired properties
of the corresponding fold line or lines. The impressing
protrusion or protrusions may be located at any suitable
position corresponding to the desired position of the cor-
responding fold line or lines on the finished blank.
[0024] In one embodiment, the impressing element is
arranged to impress the atleast one fold line substantially
parallel to the transverse direction of the continuous web
of material.

[0025] For this purpose, preferably the impressing el-
ement comprises at least one elongate impressing pro-
trusion substantially parallel to the transverse direction
of the continuous web of material. Preferably, the at least
one elongate impressing protrusion is substantially par-
allel to the axis of the roller which includes the impressing
element. The impressing protrusion may have any suit-
able length, depending on the desired length of the cor-
responding fold line. For example, if the desired fold line
extends across the entire width of the continuous web of
material, the impressing protrusion or protrusions may
extend across the entire width of the roller. Preferably,
the transverse direction of the continuous web is the
transverse direction of the blanks, such that the at least
onefoldlineis also substantially parallel to the transverse
direction of the finished blanks. If the blanks produced
by the apparatus are used as blanks for inner liners for
bundles of smoking articles, preferably the fold line that
is substantially parallel to the transverse direction of the
inner liner blank, is a fold line at the bottom of the finished
folded inner liner. For example, the fold line may be be-
tween a panel of the inner liner that forms the bottom wall
and panels of the inner liner that form front or back walls
of the bundle of consumer goods.
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[0026] In another embodiment, the impressing ele-
ment is arranged to impress the at least one fold line
substantially parallel to the longitudinal direction of the
continuous web of material.

[0027] For this purpose, preferably the impressing el-
ement comprises at least one elongate impressing pro-
trusion substantially parallel to the longitudinal direction
of the continuous web of material. Preferably, the at least
one elongate impressing protrusion extends along the
circumference of the roller which includes the impressing
element. The impressing protrusion may have any suit-
able length, depending on the desired length of the cor-
responding fold line. For example, if the desired fold line
extends continuously along the longitudinal direction of
the continuous web of material, the impressing protrusion
or protrusions may extend around the entire circumfer-
ence of the roller. Such an impressing protrusion or pro-
trusions may create a continuous fold line in the contin-
uous web. Preferably, the longitudinal direction of the
continuous web is the longitudinal direction of the blanks,
such that the at least one fold line is also substantially
parallel to the longitudinal direction of the finished blanks.
If the blanks produced by the apparatus are used as
blanks for inner liners for bundles of smoking articles,
preferably the fold line that is substantially parallel to the
longitudinal direction of the inner liner blank, is a fold line
at a side of the finished folded inner liner. For example,
the fold line may be between a panel of the inner liner
that forms the side wall of the bundle and panels of the
inner liner that form front or back walls of the bundle of
consumer goods.

[0028] The impressing element may be arranged to
produce any desired number of fold lines in each of the
blanks. For example, the impressing element may be ar-
ranged to impress one, two, three, four, five, six, seven,
eight or more fold lines in each blank. If the impressing
element comprises one or more impressing protrusions,
the number of impressing protrusions may be the same
as the number of desired fold lines. Alternatively, if one
or more of the fold lines are formed by more than one
impressing protrusion, the number of impressing protru-
sions may be greater than the number of desired fold
lines. The impressing element may be arranged to im-
press all the fold lines in the finished blank, or some fold
lines may be impressed at another stage in the manu-
facturing process.

[0029] In a preferred embodiment, the impressing el-
ement is arranged to produce at least two substantially
parallel fold lines in each of the blanks. In that embodi-
ment, preferably, the impressing element comprises two
substantially parallel impressing protrusions for produc-
ing two substantially parallel fold lines in each of the
blanks.

[0030] The at least two substantially parallel fold lines
may be substantially parallel to the longitudinal direction
or substantially parallel to the transverse direction. If the
blanks produced by the apparatus are used as blanks
forinner liners for bundles of smoking articles, preferably
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the two substantially parallel fold lines are fold lines at
the bottom of the finished folded wrapper. For example,
one of the two substantially parallel fold lines may be a
fold line between the panel of the inner liner that forms
the bottom wall and a panel of the inner liner that forms
the front wall, and the other of the two substantially par-
allel fold lines may be a fold line between the panel of
the inner liner that forms the bottom wall and a panel of
the inner liner that forms the back wall. Alternatively, the
two substantially parallel fold lines may be fold lines at
the sides of the finished folded wrapper. For example,
one of the two substantially parallel fold lines may be a
fold line between the panel of the inner liner that forms
a first side wall and the panels of the inner liner that form
the front and back walls, and the other of the two sub-
stantially parallel fold lines may be a fold line between
the panel of the inner liner that forms a second side wall
and panels of the inner liner that form the front and back
walls.

[0031] The impressing element, and impressing pro-
trusions if provided, may comprise any suitable material
which can produce the at least one fold line when the
impressing element cooperates with the opposing roller.
Suitable materials include, but are not limited to, steel,
plastics and ceramics.

[0032] Preferably, the apparatus further comprises a
mating element on the other of the cutting roller and the
counter roller, that is, the roller which does not include
the impressing element, wherein the impressing element
and the mating element are arranged to cooperate with
one another as the continuous web of material is trans-
ported between the cutting roller and the counter roller,
to produce the at least one fold line in each of the blanks.
[0033] Iftheimpressing elementis on the cutting roller,
the mating element is on the counter roller, and if the
impressing element is on the counter roller, the mating
elementis onthe cuttingroller. This allows the impressing
element and the mating element to cooperate with one
another to produce at least one fold line in each of the
blanks. The mating element may be removably or fixedly
mounted on the roller.

[0034] The mating element may comprise a deforma-
ble material or combination of materials, capable of de-
formation when compressive force is applied by the im-
pressing element. Preferably, the deformation is elastic,
such that the mating element returns to its original shape
once the compressive force is no longer applied. Suitable
materials include, but are not limited to, rubber, cork,
plastic material, for example polyurethane, and combi-
nations thereof.

[0035] Alternatively, the mating element may comprise
an indent or depression having the same or a similar
cross sectional shape as a portion of the impressing el-
ement. Forexample, iftheimpressing element comprises
at least one impressing protrusion, the mating element
may comprise at least one corresponding depression,
which is arranged to cooperate with the impressing pro-
trusion. In that case, the mating element need not com-
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prise deformable material, although this is possible. The
mating element may comprise steel or any other relative-
ly hard material.

[0036] Preferably, the cutting roller comprises a cutting
blade. The cutting blade may be positioned appropriately
so as to cut the continuous web of material along the
plurality of cut lines to form the blanks. Preferably, the
cut lines are generally in the transverse direction of the
continuous web of material. The cut lines may be any
shape according to the desired shape of the cutlines and
the finished blanks.

[0037] Preferably, the cutting roller is arranged to cut
the continuous web of material to form the blanks without
the creation of waste. That is, preferably, each of the
plurality of cut lines corresponds to a first edge of the
blank on one side of the cut line and a second edge,
opposite the first edge, of the blank on the other side of
the cut line. The first edge may be a trailing edge of a
first blank. The second edge may be a leading edge of
a subsequent blank when viewed in the longitudinal di-
rection of the web. In other words, along the cut line, the
shape of the first edge of one blank corresponds to the
shape of the second edge of the adjacent blank. In this
embodiment, the two adjacent blanks mate with each
other along the cutline. Alternatively, each of the plurality
of cut lines may correspond to an edge of only a single
blank. In that case, there is a band of unused material
between each blank.

[0038] In a preferred embodiment, the cutting roller is
arranged to rotate at a first speed during cutting of the
continuous web of material and at a second speed during
formation of the at least one fold line, wherein the first
speed is higher than the second speed. This allows high
precision cut lines to be formed in the continuous web,
thereby ensuring a clean cut for the edges of each blank.
Alternatively, the cutting roller may be arranged to rotate
at a constant speed.

[0039] The apparatus may be arranged to produce per-
forations in each of the blanks. For example, the appa-
ratus may be arranged to produce one or more lines of
perforations in each of the blanks. In one embodiment,
the cutting roller comprises perforating means for pro-
ducing perforations in each of the blanks. Alternatively,
the perforating means may be provided on the counter
roller.

[0040] Theimpressing and the perforating may be per-
formed in any order and this will depend on the relative
positions of the impressing element and the perforating
means on the cutting roller. The perforating means may
be arranged to perforate the continuous web of material
before or after the fold lines are formed. Preferably, the
perforating means is arranged to form the perforations
when an upstream cut line has been cut for a blank, but
before a downstream cut line has been cut for the blank.
This may be before or after the fold lines are formed.
[0041] The counter roller may have any desired con-
figuration and position which allows the impressing ele-
ment to cooperate with the opposing roller as the contin-
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uous web of material is transported between the cutting
roller and the counter roller, to impress the at least one
fold line in each of the plurality of blanks. The counter
roller may comprise a deformable material or combina-
tion of materials, capable of deformation when compres-
sive force is applied by the impressing element. Prefer-
ably, the deformation is elastic, such that the counter
roller returns to its original shape once the compressive
force is no longer applied. Suitable materials include, but
are not limited to, rubber, cork, plastic material, for ex-
ample polyurethane, and combinations thereof.

[0042] The continuousweb may comprise any material
suitable for producing the blanks. The continuous web
may comprise any suitable packaging material for the
consumer goods. Suitable materials include, but are not
limited to, cardboard, paper, metalized paper, plastic,
metal, or combinations thereof. Preferably, the continu-
ous web of material is laminar material in the form of a
sheet. Preferably, each blank formed from the continuous
web is a piece of laminar material in the form of a sheet.
[0043] The continuous web of material may be provid-
ed from a bobbin. The continuous web of material may
have any suitable length, width and thickness. Prefera-
bly, the length, width and thickness of the continuous
web of material are suitable for use in conventional cut-
ting machinery. Preferably, the length, width and thick-
ness of the continuous web of material are suitable to
produce blanks having the desired properties. Prefera-
bly, the width of the continuous web of material corre-
sponds to the width of each blank. Alternatively, a strip
of material may be cut off one or both sides of the con-
tinuous web of material during the production of the
blanks. Alternatively, the width of the continuous web of
material may correspond to the length of each blank.
Preferably, the consumer goods are smoking articles and
the packaging blanks are blanks for inner liners for smok-
ing article packaging.

[0044] It is known to package consumer goods such
as, for example, elongate smoking articles in containers
formed from folded laminar blanks. For example, elon-
gate smoking articles, such as cigarettes and cigars, are
commonly sold in hinge lid packs having a box for housing
the smoking articles and a lid connected to the box about
a hinge line extending across the back wall of the con-
tainer. An inner frame is often provided within the con-
tainer. The box may comprise a box front wall, a box left
side wall, a box right side wall, a box back wall and a box
bottom wall. The lid may comprise a lid front wall, a lid
left side wall, a lid right side wall, a lid back wall and a lid
top wall. The inner frame may comprise an inner frame
front wall, an inner frame right side wall and an inner
frame left side wall. The front wall of the inner frame may
extend above the top of the front wall of the box. The
smoking articles within the container may be wrapped in
an inner liner. The inner liner and smoking articles to-
gether form an inner bundle. Preferably, the inner frame
is mounted between the box and the inner liner. Prior to
first opening, the filled container may be wrapped in an
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outer wrapper.

[0045] The terms “front", "back", "upper", "lower",
"side", "top", "bottom" and other terms used to describe
relative positions of the components of containers refer
to the container in an upright position with the lid at the
top end and the consumer goods accessible from the
upper end at the front. The terms "left" and "right" are
used with reference to side walls of the container when
the container is viewed from the front in its upright posi-
tion. Where relative positions of the components of the
inner liner and a bundle of consumer goods are de-
scribed, these terms are made with reference to the po-
sition that the inner liner would have within a container.
For example, where the consumer goods are smoking
articles, "top" will typically be the side of the bundle where
the filters of the smoking articles are located, where a
filter is present.

[0046] Where the blanks produced by the apparatus
of the invention are used in packaging for smoking arti-
cles, the blanks may be used as blanks for the container,
for the inner frame, for the inner liner or for the outer
wrapper. Preferably, however, the blanks are used as
blanks for the inner liner. Preferably, the longitudinal di-
rection of the inner liner corresponds to the longitudinal
direction of the continuous web of material. Preferably,
the fold lines comprise one or more of the line between
the bottom wall and the front wall, the line between the
bottom wall and the back wall, and the line between a
side wall and the front and back walls of the bundle or
container.

[0047] According to the first aspect of the invention,
there is also provided apparatus for producing blanks for
inner liners for smoking article packaging from a contin-
uous web of packaging material, the apparatus compris-
ing: a cutting roller for cutting the continuous web of pack-
aging material along a plurality of cut lines to form inner
liner blanks; a counter roller adjacent the cutting roller;
and an impressing element on either the cutting roller or
the counter roller; wherein the impressing element is ar-
ranged to cooperate with the other of the cutting roller
and the counterroller as the continuous web of packaging
material is transported between the cutting roller and the
counter roller, to produce at least one fold line in each of
the inner liner blanks.

[0048] According to a second aspect of the invention,
there is provided a method for producing packaging
blanks from a continuous web of material, the method
comprising: transporting the continuous web of material
between a cutting roller, for cutting the continuous web
of material along a plurality of cut lines to form blanks,
and a counter roller, wherein an impressing element is
provided on either the cutting roller or the counter roller;
the impressing element cooperating with the other of the
cutting roller and the counter roller, as the continuous
web of material is transported between the cutting roller
and the counter roller, to produce at least one fold line in
each of the blanks; and the cutting roller cutting the con-
tinuous web of material along the plurality of cut lines.
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[0049] Preferably, the at least one fold line is formed
when an upstream cut line has been cut for a blank, but
before a downstream cut line has been cut for the blank.
[0050] In a preferred embodiment of the method ac-
cording to the invention, the impressing element is on
the cutting roller. In that embodiment, the impressing el-
ement cooperates with the counter roller, as the contin-
uous web of material is transported between the cutting
roller and the counter roller, to produce at least one fold
line in each of the blanks. Alternatively, however, the im-
pressing element may be on the counter roller.

[0051] The step of cooperating may comprise the im-
pressing element cooperating with the other of the cutting
roller and the counter roller, to produce the at least one
fold line substantially parallel to the transverse direction
of the continuous web of material. Alternatively or addi-
tionally, the step of cooperating may comprise the im-
pressing element cooperating with the other of the cutting
roller and the counter roller, to produce the at least one
fold line substantially parallel to the longitudinal direction
of the continuous web of material.

[0052] The impressing element may be arranged to
produce any desired number and form of fold lines in
each of the blanks.

[0053] Preferably, a mating elementis provided on the
other of the cutting roller and the counter roller, and the
step of cooperating comprises the impressing element
and the mating element cooperating with one another,
as the continuous web of material is transported between
the cutting roller and the counter roller, to produce the at
least one fold line in each of the blanks.

[0054] In a preferred embodiment, the method com-
prises the step of the cutting roller rotating at a first speed
during cutting of the continuous web of material and at a
second speed during formation of the at least one fold
line, wherein the first speed is higher than the second
speed.

[0055] The method may further comprise the step of
producing perforations in each of the blanks. This step
may be performed by the cutting roller or by the counter
roller or by a further, independent roller that is positioned
either upstream or downstream of the cutting roller. The
steps of cooperating and perforating may be performed
in any order. Preferably, the step of producing perfora-
tions is performed when an upstream cut line has been
cut for a blank, but before a downstream cut line has
been cut for the blank.

[0056] The method may furthercomprise, afterthe step
of cutting the continuous web of material, the step of sep-
arating the blanks in the longitudinal direction of the con-
tinuous web.

[0057] The method may further comprise the step of
using the blanks in packaging for consumer goods.
[0058] The method may further comprise the step of
folding each of the blanks along the at least one fold line.
Each blank may be folded around the consumer goods.
Alternatively, each blank may be folded and then filled
with the consumer goods.
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[0059] Ina preferred embodiment, the blanks are used
for consumer goods. Preferably, the consumer goods are
smoking articles and the packaging blanks are blanks for
inner liners for smoking article packaging. If the blanks
are blanks for inner liners for smoking article packaging,
the method may comprise the step of folding each of the
blanks along the at least one fold line, around a collation
of smoking articles.

[0060] According tothe second aspect of the invention,
there is also provided a method for producing blanks for
inner liners for smoking article packaging from a contin-
uous web of packaging material, the method comprising:
transporting the continuous web of packaging material
between a cutting roller, for cutting the continuous web
of packaging material along a plurality of cut lines to form
inner liner blanks, and a counter roller, wherein an im-
pressing element is provided on either the cutting roller
or the counter roller; the impressing element cooperating
with the other of the cutting roller and the counter roller,
as the continuous web of packaging material is transport-
ed between the cutting roller and the counter roller, to
produce at least one fold line in each of the inner liner
blanks; and the cutting roller cutting the continuous web
of packaging material along the plurality of cut lines.
[0061] According to a third aspect of the invention,
there is provided a blank, for example, an inner liner
blank, formed according to the apparatus of the first as-
pect of the invention or the method of the second aspect
of the invention.

[0062] According to the third aspect of the invention,
there is also provided an inner liner blank for smoking
article packaging formed according to the apparatus of
the first aspect of the invention or the method of the sec-
ond aspect of the invention.

[0063] According to a fourth aspect of the invention,
there is provided a container, for example, for consumer
goods such as smoking articles, the container comprising
an inner liner formed from a blank formed according to
the apparatus of the first aspect of the invention or the
method of the second aspect of the invention.

[0064] According to the fourth aspect of the invention,
there is also provided a container for smoking articles,
the container comprising an inner liner formed from an
inner liner blank formed according to the apparatus of
the first aspect of the invention or the method of the sec-
ond aspect of the invention.

[0065] According to afifth aspectoftheinvention, there
is provided an impressing element for apparatus for pro-
ducing packaging blanks from a continuous web of ma-
terial, the apparatus comprising a cutting roller for cutting
the continuous web of material along a plurality of cut
lines to form blanks and a counter roller adjacent the
cutting roller, wherein the impressing element, when
mounted on either the cutting roller or the counter roller,
is arranged to cooperate with the other of the cutting roller
and the counter roller, to produce at least one fold line in
each of the blanks as the continuous web of material is
transported between the cutting roller and the counter
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roller.

[0066] According to the fifth aspect of the invention,
there is also provided an impressing element for appa-
ratus for producing blanks for inner liners for smoking
article packaging from a continuous web of packaging
material, the apparatus comprising a cutting roller for cut-
ting the continuous web of packaging material along a
plurality of cut lines to form inner liner blanks and a coun-
ter roller adjacent the cutting roller, wherein the impress-
ing element, when mounted on either the cutting roller or
the counter roller, is arranged to cooperate with the other
of the cutting roller and the counter roller, to produce at
least one fold line in each of the inner liner blanks as the
continuous web of packaging material is transported be-
tween the cutting roller and the counter roller.

[0067] Features described in relation to one aspect of
the invention may also be applicable to another aspect
of the invention.

[0068] The invention will be further described, by way
of example only, with reference to the accompanying
drawings in which:

Figure 1 shows an embodiment of a blank for an
inner liner for smoking article packaging;

Figure 2 shows apparatus according to an embodi-
ment of the invention;

Figure 3 shows the cutting roller of Figure 2 in more
detail; and

Figure 4 is a velocity-time graph for the cutting roller
of Figures 2 and 3.

[0069] As already discussed, the invention provides a
method and apparatus for producing packaging blanks
for consumer goods. In particular, the invention relates
to an apparatus and method for producing blanks for in-
ner liners for smoking article packaging. Figure 1 shows
an embodiment of a blank 100 for such an inner liner
suitable for smoking article packaging.

[0070] The blank 100 comprises bottom panel 101
joined to front panel 102 on one side and back panel 103
on the other side. A top end panel, opposite the bottom
panel 101, comprises end folding tabs 104, 105. Similar-
ly, narrow side panels, between front panel 102 and back
panel 103, comprise side folding tabs 106, 107. In the
region of the bottom panel 101, the side folding tabs 106,
107 merge into base folding tabs 108 and 109 respec-
tively, which adjoin the bottom panel 101. Fold lines are
shown as thin dotted lines in Figure 1.

[0071] The blank 100 also includes impressed lines
which, in this embodiment, comprise a groove-like defor-
mation of the packaging material of the blank. The im-
pressed lines are shown as thick dotted lines in Figure
1. The blank 100 comprises two parallel, transversely
directed impressed lines 110, 111. The transverse im-
pressed lines 110, 111 separate the bottom panel 101
from the front panel 102 and the back panel 103 respec-
tively. The transverse impressed lines 110, 111 form fold-
ing edges with a right-angled cross section, when the
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blank is folded around a collation of smoking articles. The
blank 100 further comprises two parallel, longitudinally
directed impressed lines 112, 113. The longitudinal im-
pressed lines 112, 113 separate the side folding tabs
106, 107 and base folding tabs 108, 109 respectively
from the remainder of the blank 100. The longitudinal
impressed lines 112, 113 form folding edges with a right-
angled cross section, when the blank is folded around a
collation of smoking articles.

[0072] Inthe embodiment shown in Figure 1, the blank
100 further comprises a perforation line 114. Perforation
line 114 provides a removable portion of the inner liner
which may be removed by a user when the inner liner is
opened for the first time.

[0073] The blank 100 comprises thin, packaging ma-
terial suitable for wrapping smoking articles, for example
paper or foil. The impressed lines 110,111,112 and 113
clearly define fold lines along which the inner liner should
fold when the inner liner is wrapped around a collation
of smoking articles. This ensures that the inner liner folds
at the proper locations along the impressed lines, and
not in other areas where folding is not desired. This re-
duces damage to smoking articles contained within the
inner liner. For example, ensuring that the inner liners
fold only where desired reduces the chance of the smok-
ing articles becoming compressed or deformed, particu-
larly at the tobacco rod end.

[0074] Figure 2 schematically shows apparatus ac-
cording to an embodiment of the invention, for producing
blanks for inner liners for smoking article packaging from
a continuous web of packaging material. The blanks pro-
duced may be of the form illustrated in Figure 1. The
apparatus 200 comprises cutting roller 201 and counter
roller 202, adjacent the cutting roller. The cutting roller
201 includes a cutting blade 203 and a perforation blade
204. An impressing element 205 is mounted on the cut-
ting roller 201. The impressing element 205 includes two
substantially parallel elongate impressing protrusions
206 which extend along a direction parallel to the axis of
the cutting roller 201. The cutting roller 201 and impress-
ing element 205 will be described further with reference
to Figure 3. The counter roller 202 includes a mating el-
ement 207 designed to cooperate with the impressing
element 205 during operation of the apparatus.

[0075] As shown in Figure 2, in this embodiment, the
cutting roller 201 rotates in a clockwise direction and the
counter roller 202 rotates in an anticlockwise direction.
During operation, a continuous web of suitable packaging
material (not shown in Figure 2) is drawn between the
cutting roller 201 and the counter roller 202 in a down-
wards direction. As the continuous web is fed between
the cutting roller 201 and the counter roller 202, the cut-
ting blade 203 cuts the web along a plurality of cut lines.
Each cutline forms the trailing end of oneinner liner blank
and the leading end of the subsequent inner liner blank.
In this embodiment, this corresponds to the right and left
ends of the blank shown in Figure 1. As the web is fed
between the cutting roller 201 and the counter roller 202,
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the perforation blade 204 perforates the packaging ma-
terial to form the perforation line 114 shown in Figure 1.
As the web is fed between the cutting roller 201 and the
counter roller 202, the impressing element 205 on the
cutting roller 201 aligns with the mating element 207 on
the counter roller 202. The impressing protrusions 206
preferably comprise hard material, for example steel, and
the mating element 207 preferably comprises deforma-
ble material, forexample rubber. The separation between
the cutting roller 201 and counter roller 202 is set as de-
sired so that the impressing protrusions 206 and the mat-
ing element 207 together apply a compressive force to
the intervening material to produce fold lines in each of
the blanks. In this embodiment, the impressing protru-
sions 206 and mating element 207 cooperate to form
impressed lines 110, 111 in the blank shown in Figure 1.
[0076] Figure 3 shows the cutting roller 201 of Figure
2 in more detail. As already discussed, impressing ele-
ment 205 is mounted on the cutting roller 201. The im-
pressing element 205 includes two substantially parallel
elongate impressing protrusions 206. Each impressing
protrusion 206 extends in a direction substantially parallel
to the axis of the roller 201. The length of each protrusion
206 corresponds to the length of the corresponding fold
lines 110, 111. In this embodiment, because fold lines
110, 111 do not extend across the entire width of the
blank, the impressing protrusions 206 also do not extend
across the entire width of the cutting roller 201.

[0077] In the embodiment shown in Figures 2 and 3,
the impressing element 205 is removably mounted on
the cutting roller 201. This is advantageous because it
allows the impressing element to be easily replaced in
order to adjust the desired fold line pattern in the finished
blanks or to exchange tools that are subject to regular
wear. However, it is possible for the impressing element
to be permanently fixed to the cutting roller. In addition,
the impressing element 205 may alternatively be mount-
ed (fixedly or removably) to the counter roller 205. In that
case, the mating element may be mounted (fixedly or
removably) to the cutting roller 202. Or, for example if
the roller opposing the roller on which the impressing
element 205 is mounted comprises deformable material,
no separate mating element may be provided.

[0078] In the embodiment shown in Figures 2 and 3,
the impressing protrusions 206 extend substantially par-
allel to the transverse direction of the continuous web of
material and the finished blanks. Therefore, the impress-
ing protrusions 206 produce fold lines 110, 111 which
are also substantially parallel to the transverse direction
of the blanks. In this case, in order to create the blank
shown in Figure 1, the impressed lines 112, 113 (which
extend in the longitudinal direction) must be produced
separately, either downstream or upstream of the appa-
ratus 200.

[0079] In addition, it is possible for impressing protru-
sions to be provided which extend substantially parallel
to the longitudinal web of material and the finished blanks.
In that case, the impressing protrusions would partially
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or fully extend around the circumference of the roller,
ratherthan parallel to the roller axis. Forexample, in order
forimpressed lines 112, 113 to be applied, two impress-
ing protrusions may be provided, substantially parallel to
each other and to the circumference of the roller. Since
impressed lines 112, 113 extend along the entire length
of each blank, the impressing protrusions would extend
substantially around the entire circumference of the roller
(with the exception of the blade area). Such longitudinally
directed impressing protrusions may be provided on the
same roller or on a different roller from the transversely
directed impressing protrusions.

[0080] The positions of the cutting blade 203, perfora-
tion blade 204 and impressing element 205 on the cutting
roller are set as desired according to the desired position
of the perforation line and the impressed lines on each
blank. In this embodiment, the cutting roller 201 does not
rotate at a constant speed but, in fact, rotates at a first,
higher speed during cutting and a second, lower speed
during formation of the fold lines. This is shown in Figure
4, which is a velocity-time graph for the cutting roller 201.
In this embodiment, the cutting roller 201 rotates once
(360 degrees rotation) as a length of the continuous web
corresponding to the length of a blank is transported be-
tween the cutting roller 201 and counter roller 202. The
time taken for one 360 degrees rotation is shown by time
401 in Figure 4. The roller 201 alternates between higher
rotation speed 403 and lower rotation speed 405. During
rotation at higher speed 403, the cutting blade 203 cuts
a cut line in the web. This is shown at time 407 in Figure
4. During rotation at lower speed 405, the impressing
protrusions 206 and mating element 207 form the im-
pressed lines in the web. This is shown in Figure 4 at
time 411 for the first impressing protrusion and time 413
for the second impressing protrusion.

[0081] The higher rotation speed 403 during cutting of
the continuous web of material allows the cut lines to be
formed more accurately, due to the relative movement
of the cutting blade with respect to the advancing web of
material that the speed difference between cutting blade
and the continuous web creates. When a downstream
cut line is made, the high rotation speed allows the cut
blank to be quickly released from the web in a downwards
direction. On the other hand, the lower rotation speed
during the formation of the impressed lines is adequate
for crease line formation. Preferably, tangential speed of
the impressing protrusions 206 at the lower speed 405
is substantially equal to the movement speed of the web,
such thatthe relative movementin alongitudinal direction
between impressing protrusions 206 and web is substan-
tially zero.

[0082] As discussed, in this embodiment, the cutting
roller 201 rotates once (360 degrees rotation) as a length
of the continuous web corresponding to the length of a
blank is transported between the cutting roller 201 and
counter roller 202. However, any suitable amount of ro-
tation is possible. For example, the cutting roller may
rotate only half a rotation (about 180 degrees rotation)
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as a length of the continuous web corresponding to the
length of a blank is transported between the rollers. In
that case, there are preferably provided two cutting
blades, two perforation blades and two impressing ele-
ments. The blades and elements are positioned and the
rotation speeds are set appropriately according to the
desired configuration of the blank.

Claims

1. Apparatus for producing packaging blanks from a
continuous web of material, the apparatus compris-

ing:

a cutting roller for cutting the continuous web of
material along a plurality of cut lines to form
blanks;

a counter roller adjacent the cutting roller; and

animpressing elementon eitherthe cutting roller
or the counter roller;

wherein the impressing element is arranged to
cooperate with the other of the cutting roller and
the counter roller as the continuous web of ma-
terial is transported between the cutting roller
and the counter roller, to produce at least one
fold line in each of the blanks.

2. Apparatus according to claim 1, wherein the im-
pressing element is removably mounted on either
the cutting roller or the counter roller.

3. Apparatus according to claim 1 or claim 2, wherein
the impressing element is on the cutting roller.

4. Apparatus according to any preceding claim, where-
in the impressing element comprises at least one
impressing protrusion for producing the at least one
fold line when the impressing element cooperates
with the other of the cutting roller and the counter
roller.

5. Apparatus according to any preceding claim, where-
in the impressing elementis arranged to impress the
atleastone fold line substantially parallel to the trans-
verse direction of the continuous web of material.

6. Apparatus according to any preceding claim, further
comprising a mating element on the other of the cut-
ting roller and the counter roller, wherein the im-
pressing element and the mating element are ar-
ranged to cooperate with one another as the contin-
uous web of material is transported between the cut-
ting roller and the counter roller, to produce the at
least one fold line in each of the blanks.

7. Apparatus according to any preceding claim, where-
in the cutting roller is arranged to rotate at a first
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10

10.

1.

12.

13.

14.

15.

speed during cutting of the continuous web of mate-
rial and at a second speed during formation of the
atleast one fold line, wherein the first speed is higher
than the second speed.

Apparatus according to any preceding claim, where-
in the cutting roller or the counter roller comprises
perforating means for producing perforations in each
of the blanks.

Apparatus according to any preceding claim, where-
in the consumer goods are smoking articles and the
packaging blanks are blanks for inner liners for
smoking article packaging.

A method for producing packaging blanks from a
continuous web of material, the method comprising:

transporting the continuous web of material be-
tween a cutting roller, for cutting the continuous
web of material along a plurality of cut lines to
form blanks, and a counter roller, wherein an
impressing elementis provided on either the cut-
ting roller or the counter roller;

the impressing element cooperating with the
other of the cutting roller and the counter roller,
as the continuous web of material is transported
between the cutting roller and the counter roller,
to produce at least one fold line in each of the
blanks; and

the cutting roller cutting the continuous web of
material along the plurality of cut lines.

A method according to claim 10, comprising the step
of the cutting roller rotating at a first speed during
cutting of the continuous web of material and at a
second speed during formation of the at least one
fold line, wherein the first speed is higher than the
second speed.

A method according to claim 10 or claim 11, wherein
the consumer goods are smoking articles and the
packaging blanks are blanks for inner liners for
smoking article packaging.

A blank formed according to the apparatus of claims
1 to 9 or the method of claims 10 to 12.

A container, the container comprising an inner liner
formed from a blank formed according to the appa-
ratus of claims 1 to 9 orthe method of claims 10to 12.

An impressing element for apparatus for producing
packaging blanks from a continuous web of material,
the apparatus comprising a cutting roller for cutting
the continuous web of material along a plurality of
cut lines to form blanks and a counter roller adjacent
the cutting roller,
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wherein the impressing element, when mounted on
either the cutting roller or the counter roller, is ar-
ranged to cooperate with the other of the cutting roller
and the counter roller, to produce at least one fold
line in each of the blanks as the continuous web of
material is transported between the cutting roller and
the counter roller.
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