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Description
Technical Field

[0001] The invention relates to packaging technology.
More particularly, itis related to a knife for cutting through
packaging material, a filing machine comprising such
knife and a method for filling and sealing a package.

Background Art

[0002] Roll-fed packaging machines are well known
within the field of packaging, in particular in the field of
liquid food packaging. A well-known example in the field
of liquid food packaging is the filling machines, also re-
ferred to as packaging machines, introduced on the mar-
ket in the 1940’s by Tetra Pak®. In short, in these ma-
chines, today sold under the name Tetra Pak® A3, a reel
of carton-based packaging material is received. Once
docked to the filling machine, a web of packaging material
is unwound from the reel. After being sterilized, e.g. by
using hydrogen peroxide, the web is formed into a tube.
While holding the tube vertical it is filled with food product,
e.g. milk, via a product filling pipe extending into an inte-
rior of the tube from above. By continuously and trans-
versally seal and cut off pieces from a lower end of the
tube, packages filled with food product can be formed at
an impressive speed.

[0003] During the years the roll-fed packaging ma-
chines have been used, various knives for cutting off the
packages have been applied. Today it is known to use a
knife with a serrated edge. It is also known to have an
edge with a raised mid-portion of the edge. By having
this raised mid-portion, the tube of packaging material is
first cut in a mid-section of the tube and thereafter the
two peripheral ends of the tube are cut. Using the serrated
edge in combination with having the mid-portion raised
is known to provide for reliable cutting.

[0004] All knives used for cutting have not been made
for completely cutting off the packages. Knives for pro-
viding perforated pattern are also known. By using such
knife, a number of packages connected to each other is
provided, i.e. a string of packages can be formed. Con-
sumers can thereafter tear off package by package from
the string along the perforated patterns between the
packages formed by the knife.

[0005] Even though different knives for cutting a tube
of packaging material to create individual packages is
known, there is a need to provide improved knives that
offer even better or added functionality during the pack-
aging or for the package itself.

Summary

[0006] It is an object of the invention to at least partly
overcome one or more of the above-identified limitations
of the prior art. In particular, it is an object to provide a
knife that assists in providing a package that is easy to
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open for a consumer, but still can be produced cost-effi-
ciently and in a food safe manner in a roll-fed packaging
machine. Still an object is to present a knife that provides
for that such package can be produced and that can be
installed in existing filling machines.

[0007] According to a first aspect it is provided a knife
for cutting through a body of packaging material at a
transversal sealing area of the body. The knife comprises
a serrated edge having a number of cutting teeth for cut-
ting through the packaging material such that a first cut
surface and a second cut surface of the packaging ma-
terial are formed, a first and a second blade surface ex-
tending from a respective side of the serrated edge, and
at least one attachment portion for fixing the knife to a
cutting apparatus. The serrated cutting edge comprises
a notch-cutting tooth arranged to cut out a notch in the
first cut surface.

[0008] An advantage with having the notch-cutting
tooth such that the notch in the first cut surface can be
provided is that the notch facilitates the opening of the
package for aconsumer. More particularly, the notch pro-
vides a starting point for tearing the package open. Hav-
ing the possibility to form this notch at the same time as
two subsequent packages are separated, and not in a
separate device, provides for costefficiency. From an en-
vironmental standpoint, since the notch can form part of
an opening arrangement of a package not involving any
plastic material, an advantage with the knife is that this
provides for that opening arrangements with low carbon
footprints can be achieved.

[0009] The notch-cutting tooth may be, as seen in a
cutting direction of the knife, be longer than the cutting
teeth. The notch-cutting tooth may be at least 25% longer
than the than the cutting teeth. The notch-cutting tooth
may be at least 1 mm longer than the cutting teeth.
[0010] The notch-cutting tooth may comprise a first
tooth surface that is flush with the first blade surface and
extends, in the cutting direction of the knife, beyond the
tip of an adjacent cutting teeth.

[0011] By having the notch-cutting tooth arranged in
this way provides for that a distinct notch can be formed
in the first cut surface. Further, by having the knife ar-
ranged in this way less difference in length between the
notch-cutting tooth and the cutting teeth, thatis, the other
teeth of the serrated edge, is needed to form the notch.
[0012] The notch-cutting tooth may comprise a second
tooth surface that is flush with the second blade surface
and extends, in the cutting direction of the knife, beyond
the tip of an adjacent cutting teeth.

[0013] The first tooth surface that is flush with the first
blade surface may extend, in the cutting direction of the
knife, at least 1 mm beyond the tip of an adjacent cutting
teeth.

[0014] The first tooth surface that is flush with the first
blade surface may have a width D3, in a direction that is
transverse to the cutting direction of the knife, that is at
least 0,4 mm.

[0015] The notch-cutting tooth may comprise a front
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edge that is slanted relative the cutting direction of the
knife by an angle o within the range of 80°-100°.
[0016] The cutting teeth may be single-beveled, with
the bevel located on the same side as the first blade
surface.

[0017] The cutting teeth may comprise a respective
front edge that is slanted relative the cutting direction of
the knife by an angle that is within the range of 25°-65°.
[0018] All cutting teeth may have the same length, or
have a respective length that deviates at most 10% from
a mean value of the lengths of the cutting teeth.

[0019] The attachment portion may be arranged for fix-
ing the knife to a cutting apparatus with the first blade
surface upwards, such that it faces the uppermost cut
surface of the first cut surface and a second cut surface
of the packaging material.

[0020] According to a second aspect it is provided a
filing machine for filling and sealing packages. The filling
machine comprises a longitudinal sealing unit arranged
to form a tube from a web of packaging material, a product
filling pipe arranged to fill food product into the tube, and
acuttingand sealing unit, comprising a cutting apparatus,
arranged totransversally seal and cutthe tube for forming
individual packages filled with the food product. The cut-
ting and sealing unit comprises a knife according to the
first aspect.

[0021] The filling machine may further comprise a tube
guiding unit arranged to guide the tube with respect to
the knife such that a guiding line of the packaging material
is aligned with the notch-cutting tooth of the knife.
[0022] An advantage with having the tube guiding unit
is that the tube may be directed such that the notch, pro-
vided during cutting, is aligned with the guiding line pro-
vided in the packaging material before cutting, e.g. in a
converting factory producing packaging material.
[0023] Accordingto athird aspectitis provided a meth-
od for filling and sealing a package. The method com-
prises forming the tube from a web of packaging material,
filling food productinto the tube, and transversally sealing
and cutting the tube for forming individual packages filled
with the food product. The cutting comprises cutting the
tube with a knife according to the first aspect.

[0024] The method may further comprise guiding the
tube with respect to the knife such that a guiding line of
the packaging material is aligned with the notch-cutting
tooth of the knife.

[0025] As above, an advantage with having the tube
guided with respect to the knife is that the tube may be
directed such that the notch, provided during cutting, is
aligned with the guiding line provided in the packaging
material before cutting, e.g. in a converting factory pro-
ducing packaging material.

[0026] Still other objectives, features, aspects and ad-
vantages of the invention will appear from the following
detailed description as well as from the drawings.
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Brief Description of the Drawings

[0027] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the accom-
panying schematic drawings, in which

Fig. 1 is a perspective view of an upper part of a
package.

Fig. 2 is a cross-sectional view of a transversal seal-
ing unit.

Fig. 3 is a perspective view of a knife and a tube
before cutting.

Fig. 4 is a perspective view of the knife and the tube
of Fig. 3 after cutting.

Fig. 5 is a perspective view of a knife.

Fig. 6 is a top view of the knife of Fig. 5.

Fig. 7 is a bottom view of the knife of Fig. 5.

Fig. 8 is an enlarged view of a notch-cutting tooth of
the knife of Fig. 5.

Fig. 9 is a cross-sectional view along line A-A in Fig.
6, showing the notch-cutting tooth.

Fig. 10 is a cross-sectional view along line B-B in
Fig. 6, showing a cutting teeth.

Fig. 11 is a schematic view of a filling machine.
Fig. 12 is a flowchart illustrating a method for filling
and sealing the package.

Detailed Description

[0028] Fig. 1illustrates an upper part of a package 100
by way of example. The package 100 can be a carton
package, that is, a package made of a carton-based
packaging material 101.

[0029] Asillustrated, the package 100 comprises a top
fin 102 and a main body 104 in which food product is
held. Even though not illustrated, a bottom fin may be
provided in a similar way in an opposite end of the pack-
age 100. In the top fin 102 there is a transversal sealing
106. The transversal sealing 106 may be achieved in
different ways. For instance, by using so-called induction
heating, a current may be induced in the packaging ma-
terial 101 such that plastic layers of the packaging ma-
terial are melted. By pressing the tube together horizon-
tally, the melted plastic layers of the packaging material
101 can be formed into the transversal sealing 106.
[0030] Unlike known food packages, the package 100
illustrated in Fig. 1 is provided with a notch 108. A benefit
with having the notch 108 is that this can facilitate the
opening of the package 100. Put differently, the notch
108 provides for that a top edge of the top fin 102, also
referred to as first cut surface 112, is split in two parts.
This is advantageous in that when a consumer is grab-
bing one part of the top fin 102 with one hand and another
part of top fin 102 with the other hand and the two parts
are pulled apart, the notch 108 facilitates that the top fin
102 is torn where the notch 108 is located. By providing
anotch 108 more controlled opening of the package 100
is achieved. In addition, by providing the notch 108, eld-
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erly people or other persons with muscle constraint may
be able to open the package 100 without the need for a
pair of scissors or other tool.

[0031] Inaddition, to facilitate for the consumer, a guid-
ing line 110 may be provided as a guide when tearing
open the package 100, i.e. tearing the top fin 102 and
part of the main body 104. The guiding line may be a line
that has been printed on the package material, or may
be a perforated line, a crease line or a line formed by a
plastic material. When the guiding line 110 is a crease
line or semi-perforated line it also acts as a weakening
line. The weakening line may be provided by a number
of perforations placed after one another in a carton layer
of the packaging material 101. In addition to a carton
layer, the packaging material 101 may comprise at least
an inner plastic layer and an outer plastic layer between
which the carton layer is laminated.

[0032] When producing the package 100 illustrated in
Fig. 1, a transversal sealing unit, that is, a cutting and
sealing unit 809, as illustrated in Fig. 2 and also in Fig.
11, may be used. As illustrated in Fig. 11, the transversal
sealing unit 809 may be placed downstream a longitudi-
nal sealing unit 804 in which a web of packaging material
101 is folded into a tube and provided with a longitudinal
sealing such that the tube is formed.

[0033] By using the transversal sealing unit 809, the
top fin 102 and the bottom fin may be formed at the same
time. Inthe example illustrated, this is achieved by having
a heat sealing unit 502, e.g. an inductor, placed on one
side of a tube 201 of packaging material 101, also re-
ferred to as body of packaging material, and an anvil 504
placed on opposite side. The anvil 504 may be provided
with two dollies 506a,b placed vertically apart. Between
the two dollies 506a,b, room is provided for a cutting ap-
paratus 500 comprising a knife 200. This knife 200 can
be fed through a horizontal channel 510 of the anvil 504
in a cutting direction C through the tube 201 and into a
groove 508 provided in the heat sealing unit 502. The
cutting direction C is the direction that is transverse to
the direction L along which an edge of the knife 200 ex-
tends. When the knife 200 has a serrated edge, then the
cutting direction C is the direction that is transverse to
the direction L along which the serrated edge extends.
The cutting direction may then also be the direction along
which the cutting teeth 211, 214 of the serrated edge
extend. By using the knife 200, when the tube 201 has
been sealed together in a transversal sealing area 207,
the transversal sealing area 207 can be cutinto two parts,
thereby forming the top fin 102 of one package and the
bottom fin of another package.

[0034] Even though exemplified herein as the trans-
versal sealing unit, other types of cutting and sealing units
809 may also be used. In addition, even though explained
above with respect to induction heat sealing, other types
of sealing technology may also be used, e.g. ultrasonic
sealing.

[0035] Itis also possible to have separate devices for
providing transversal sealings and for cutting. In case
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such approach is chosen, the cutting apparatus 500 com-
prising the knife 200 and a motor for moving this back
and forth can be provided as a separate device down-
stream a transversal sealing device comprising the heat
sealing unit 502, the anvil 504 and a motor for moving
the two between a closed and an open state.

[0036] Fig. 3illustrates a perspective view of the knife
200 and the tube 201 in isolation before cutting, that is,
before the knife 200 divides the tube 201 in the transver-
sal sealing area 207. The knife 200 may be seen as a
cutting blade provided with a spine 203, facing away from
the tube 201 during cutting, and a serrated edge 210
facing the tube 201 during cutting and extending in a
longitudinal extension L perpendicular to the cutting di-
rection C. During operation, i.e. when installed in the
transversal sealing unit or other cutting apparatus 500,
a first blade surface 204 may be facing upwards and a
second blade surface 206 may be facing downwards. To
assure that the knife 200 is securely fastened, attach-
ment portions 208a,b, herein exemplified as holes, may
be provided.

[0037] The serrated edge 210 has cutting teeth 211
and to provide for that the notch 108 can formed during
the cutting, a notch-cutting tooth 212 is provided. As il-
lustrated in Fig. 3 and more in detail in Fig. 8, the notch-
cutting tooth 212 may be longer, as seen in the cutting
direction C, than the cutting teeth 211.

[0038] Fig. 4illustrates another perspective view of the
knife 200 and the tube 201 inisolation, but after the cutting
has been made. As illustrated, due to the notch-cutting
tooth 212, the notch 108 can be formed in the package
100. In addition, a second cut surface 218, i.e. a bottom
edge, is also formed. Even though the packages 100 are
formed upside down in the example illustrated, it is also
possible to form the packages upright.

[0039] By having the attachment portions 208a,b ar-
ranged to interact with the cutting apparatus 500, the
knife 200 can be mounted securely such that a placement
of the notch 108 in the first cut surface 112 can be con-
trolled in detail. The attachment portions 208a,b, possibly
in combination with a contour of the knife, may be ar-
ranged such that the knife 200 can only be mounted with
the first blade surface 204 facing upwards, thereby re-
ducing the risk that the notch 108 is incorrectly provided
in the second cut surface 218, i.e. in the bottom fin of the
package 100.

[0040] Fig. 5 illustrates the knife 200 in further detail.
As illustrated, the notch-cutting tooth 212 can be longer
than the cutting teeth 211, 214 of the serrated edge 210.
The notch-cutting tooth 212 may be at least 25% longer
that the cutting teeth 211, 214. In absolute numbers, a
difference in length between the notch-cutting tooth 212
and the cutting teeth 211, 214 may be at least 1 mm.
[0041] As illustrated, the knife 200 may be single-bev-
eled. Put differently, the cutting teeth 211, 214 may be
single-beveled with a bevel placed on the first blade sur-
face 204.

[0042] The cutting teeth 2111, 214 may be of equal
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length, that is, all teeth but the notch-cutting tooth 212 of
the serrated edge 210 may be of equal length. In case
the cutting teeth 211 are not of equal length, they may
all differ less than =5% in length from a mean length of
the cutting teeth 211, 214.

[0043] Fig. 6 illustrates the knife 200 seen from above
with the first blade surface 204 facing upwards, that is,
in accordance with how the knife is arranged in the trans-
versal sealing unit 500 illustrated in Fig. 2. Fig. 7 on the
other hand illustrates the knife 200 seen from below,
showing the second blade surface 206.

[0044] Fig. 8illustrates the notch-cutting tooth 212 and
adjacent cutting teeth 211, 214 in further detail. The
notch-cutting tooth 212 can comprise as first tooth sur-
face 2121, which forms part of the first blade surface 204,
or put differently is flush with the first blade surface 204.
Further, the first tooth surface 2121 can be arranged to
extend, in the cutting direction C, beyond a tip 2111 of
an adjacent cutting tooth 211. The first tooth surface 2121
may extend at least 1 mm beyond the tip 2111 of the
adjacent cutting tooth 211.

[0045] The notch-cutting tooth 212 can further com-
prise a second tooth surface 2122 (see Fig. 7 and Fig.
9) that forms part of the second blade surface 206, or put
differently is flush the second blade surface 206. As il-
lustrated, the cutting tooth 212 may have a length D1,
measured from base line BL of the serrated edge 210 to
a notch-cutting tooth tip line NL, and the adjacent cutting
teeth 211, 214 may have a length D2, measured from
the base line BL to an end line EL, i.e. a cutting teeth tip
line. The length D1 of the cutting tooth 212 may, as illus-
trated, be greater than the length D2 of the cutting teeth
211, 214. Further, as illustrated, all cutting teeth 211, 214
may have the same length D2.

[0046] Further, the first tooth surface 2121 may have
awidth D3, in adirection L that is transverse to the cutting
direction C, that is at least 0,4 mm.

[0047] Fig. 9 illustrates a cross-sectional view along
the line A-A illustrated in Fig. 6. As illustrated, a front
edge 2123 of the notch-cutting tooth 212 may be without
bevel. The front edge 2123 may also be provided with a
bevel, but less slanted than a bevel of the cutting teeth
211, 214 or a bevel on the second blade surface 206.
The front edge 2123 may be slanted relative the cutting
direction C by an angle o within the range 80° to 100°.
[0048] Fig. 10 illustrates a cross-sectional view of a
cutting tooth that is similar to the cutting teeth 211, 214,
seen along the line B-B illustrated in Fig. 6.

[0049] As illustrated, the cutting tooth may comprise a
respective front edge 2113 that is slanted relative the
cutting direction C by and angle B that is within the range
of 25°-65°. The cutting teeth 211, 214 adjacent the notch-
cutting tooth 212 may be slanted in the same way.
[0050] In Fig. 11 a filling machine 800 is illustrated. A
web 802 of packaging material 101 can be provided, e.
g. the web can be provided from a reel of packaging ma-
terial. In a longitudinal sealing unit 804, the web 802 can
be formed into the tube 201 by directing the web 802 and
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also continuously provide a longitudinal sealing, i.e. at-
taching the two longitudinal edges of the web together.
By holding the tube 201 vertical it is made possible to fill
it with food product 807 via a product filling pipe 806.
From the longitudinal sealing unit 804, the tube 201 can
be directed by a tube guiding unit 808 into the cutting and
sealing apparatus 809, illustrated more in detail in Fig. 2.
[0051] Inadditionto the cutting apparatus 500, the heat
sealing unit 502 and the anvil 504 illustrated in Fig. 2, the
cutting and sealing apparatus 809, which also may be
referred to as transversal sealing unit, may comprise one
or several motors 810 arranged for moving the heat seal-
ing unit 502 and the anvil 504 towards each other and
away from each other during production of the packages
100. Before the sealing, the anvil 504 is moved in an anvil
direction D-A, and the heat sealing unit 502 is moved in
a sealing unit direction D-S, opposite to the anvil direction
D-A. In line with the other examples presented herein,
the packages 100 are produced upside down with the
first cut surface 112, in which the notch 108 is proved,
facing downwards and the second cut surface 218 facing
upwards.

[0052] Fig. 12 is a flowchart illustrating a method 900
for filling and sealing the package 100. In a first step 902,
the tube 201 can be formed from the web of packaging
material 101. In a second step 904, the food product 807
can be filled into the tube 201. In a third step 906 and
fourth step 908, the packages 100 can be formed by
transversally sealing the tube 201 and thereafter cutting
the tube 201 into the packages 100. For cutting, the knife
200 described above can be used.

[0053] Optionally, in a fifth step 910, the tube 201 can
be guided with respect to the knife 200 such that the
guiding line 110 of the packaging material 101 is aligned
with the notch-cutting tooth 112 of the knife 200, thereby
providing for that the notch 108 of the first cut surface
112 is aligned with the guiding line 110.

[0054] From the description above follows that, al-
though various embodiments of the invention have been
described and shown, the invention is not restricted
thereto, but may also be embodied in other ways within
the scope of the subject-matter defined in the following
claims.

Claims

1. Aknife (200) for cutting through a body (201) of pack-
aging material (101) at a transversal sealing area
(207) of the body (201), the knife (100) comprising

a serrated edge (210) having anumber of cutting
teeth (211, 214) for cutting through the packag-
ing material (101) such that a first cut surface
(112)and asecond cut surface (218) of the pack-
aging material (101) are formed,

a first and a second blade surface (204, 206)
extending from a respective side of the serrated
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edge (210), and

at least one attachment portion (208a, 208b) for
fixing the knife (200) to a cutting apparatus
(500), wherein

the serrated cutting edge (210) comprises a
notch-cutting tooth (212) arranged to cut out a
notch (108) in the first cut surface (112).

The knife (200) according to claim 1, wherein the
notch-cutting tooth (212) is longer than the cutting
teeth (211).

The knife (200) according to any preceding claim,
wherein the notch-cutting tooth (212) is at least 25%
longer than the than the cutting teeth (211).

The knife (200) according to any preceding claim,
wherein the notch-cutting tooth (212) is at least 1
mm longer than the cutting teeth (211).

The knife (200) according to any preceding claim,
wherein the notch-cutting tooth (212) comprises a
first tooth surface (2121) that is flush with the first
blade surface (204) and extends, in the cutting di-
rection (C) of the knife (200), beyond the tip (2111)
of an adjacent cutting teeth (211)

The knife (200) according to claim 5, wherein the
notch-cutting tooth (212) comprises a second tooth
surface (2122) that is flush with the second blade
surface (206) and extends, in the cutting direction
(C) of the knife (200), beyond the tip (2111) of an
adjacent cutting teeth (211).

The knife (200) according to claim 5 or 6, wherein
the first tooth surface (2121) thatis flush with the first
blade surface (204) extends, in the cutting direction
(C) of the knife (200), at least 1 mm beyond the tip
(2111) of an adjacent cutting teeth (211).

The knife (200) according to any of claim 5-7, where-
in the first tooth surface (2121) that is flush with the
first blade surface (204) has a width (D3), in a direc-
tion (L) that is transverse to the cutting direction (C)
of the knife (200), that is at least 0,4 mm.

The knife (200) according to any preceding claim,
wherein the cutting teeth (211) are single-beveled,
with the bevel located on the same side as the first
blade surface (204).

The knife (200) according to any preceding claim,
wherein all cutting teeth (211) have the same length
(D2), or have a respective length (D2) that deviates
at most 10% from a mean value of the lengths of the
cutting teeth (211).

The knife (200) according to any preceding claim,
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12.

13.

14.

15.

wherein the attachment portion (208a, 208b) is ar-
ranged for fixing the knife (200) to a cutting apparatus
(500) with the first blade surface (204) upwards, such
that it faces the uppermost cut surface (112) of the
first cut surface (112) and a second cut surface (218)
of the packaging material (101).

A filling machine (800) for filling and sealing pack-
ages (100), the filling machine (800) comprising

alongitudinal sealing unit (804) arranged to form
a tube (201) from a web of packaging material
(101),

a product filling pipe (806) arranged to fill food
product (807) into the tube (201), and

a cutting and sealing unit (809), comprising a
cutting apparatus (500), arranged to transver-
sally seal and cut the tube (201) for forming in-
dividual packages (100)filled with the food prod-
uct (807), wherein the cutting and sealing unit
(809) comprises

a knife (200) according to any preceding claim.

The filling machine according to claim 12, comprising
a tube guiding unit (808) arranged to guide the tube
(101) with respect to the knife (200) such that a guid-
ing line (110) of the packaging material (201) is
aligned with the notch-cutting tooth (212) of the knife
(200).

A method (900) for filling and sealing a package
(100), said method comprising

forming (902) a tube (201) from a web of pack-
aging material (101),

filling (904) food product (807) into the tube
(201), and

transversally sealing (906) and cutting (908) the
tube (201) for forming individual packages (100)
filled with the food product (807), wherein the
cutting (908) comprises cutting the tube (201)
with

aknife (200) according to any one of claims 1-13.

The method according to claim 14, comprising
guiding (910) the tube (201) with respect to the knife
(200) such that a guiding line (110) of the packaging
material (101) is aligned with the notch-cutting tooth
(212) of the knife (200).
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