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(54) CASSETTE FOR RECEIVING AN IRREGULARLY SHAPED OBJECT

(57) The present disclosure relates to a cassette (4,
4’, 4") adapted for receiving an irregularly shaped object
(2). The cassette (4, 4’, 4") has a regular outer shape
and comprises a receptacle (6, 6’, 6") having an irregular
shape, which is adapted to receive the irregularly shaped
object (2). The shape of the receptacle (6, 6’, 6") is adapt-
ed to hold the irregularly shaped object (2) in a fixed po-
sition in relation to the cassette (4, 4’, 4").

The disclosure further relates to a kit comprising the
cassette (4, 4’, 4") and the irregularly shaped object (2),
a cassette system comprising a plurality of cassettes (4,
4’, 4"), a process arrangement for manufacturing and/or
assembly of a product and a method for changing from
manufacturing and/or assembly of a first product to a
second product in a process arrangement.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a cassette
adapted for receiving an irregularly shaped object. The
disclosure further relates to a kit comprising the cassette
and the irregularly shaped object, a cassette system
comprising a plurality of cassettes, a process arrange-
ment for manufacturing and/or assembly of a product and
a method for changing from manufacturing and/or as-
sembly of a first product to a second product in a process
arrangement.

BACKGROUND

[0002] Many products are manufactured in a process
arrangement, wherein an object to be comprised in the
product is conveyed through the arrangement compris-
ing at least one work station adapted to perform a man-
ufacturing step or assembly step.
[0003] The object may be a container, which is adapted
to be filled with contents. The contents may form the ac-
tual consumer product. In that case, a composite product
to be sold comprises the container and the consumer
product, which is packed in the container. Purely as ex-
amples, a beverage may be contained in a bottle, a can
or a liquid-package, food stuff may be contained in a can
or box, a medicine may be contained in a bottle, can or
box, and a tobacco product may be contained in a box
or can.
[0004] As an alternative, the object may be a consumer
product, which is to be provided with a protective outer
packaging and/or a label, e.g. a toilet paper roll. In that
case, the composite product to be sold comprises the
consumer product and the packaging and/or label.
[0005] Often the object to be conveyed through the ar-
rangement, e.g. a container, such as a bottle, can or box,
has a regular shape or outline as seen from above. Purely
as examples, a bottle or a can may have a circular cross-
section, while a liquid-package or a box may have a
square or rectangular cross-section. Such objects are in
general easy to grip in a work station of the process ar-
rangement, e.g. holding the container immovable when
filling the contents into the container. If the cross-section
is circular, it usually does not matter, which rotation angle
the object has, since it is rotation-symmetric along its
longitudinal axis. If the cross-section is square or rectan-
gular, the object may be gripped at its lateral sides, e.g.
a milk package.
[0006] However, sometimes the object has an irregular
shape, which in general is more difficult to grip. It may
be important to hold the object in a predefined position,
such that e.g. a filling station in the process arrangement
fills inside the container and not partly outside. There is
hence a desire to be able to handle objects having an
irregular shape.
[0007] When changing from manufacturing and/or as-

sembly of a first product to manufacturing and/or assem-
bly of a second product in a process arrangement, as-
suming the second product has a size and/or shape dif-
fering from the size and/or shape of the first product, there
is usually a considerable time spent in order to make
machine adjustments, such that the process arrange-
ment can handle the second product. During the down-
time, nothing is manufactured. There is hence a desire
to reduce the downtime as much as possible.

SUMMARY

[0008] The object of the present disclosure is to over-
come or ameliorate at least one of the disadvantages of
the prior art, or to provide a useful alternative.
[0009] The object above may be achieved by the sub-
ject-matter of claim 1. Embodiments are set forth in the
appended dependent claims, in the following description
and in the drawings.
[0010] Thus, in a first aspect of the present invention
there is provided a cassette adapted for receiving an ir-
regularly shaped object. The cassette has a regular outer
shape and comprises a receptacle having an irregular
shape, which is adapted to receive the irregularly shaped
object. The shape of the receptacle is adapted to hold
the irregularly shaped object in a fixed position in relation
to the cassette.
[0011] As mentioned above, the irregularly shaped ob-
ject may be a container, such as a bottle, can, liquid-
package or box, for food, beverage, medicine or tobacco
products. In particular, the irregularly shaped object may
be a container for a smokeless tobacco product or a non-
tobacco snuff product.
[0012] The term "irregular shape" as used herein de-
notes a shape having one or no symmetry axis. The ob-
ject is assumed to be seen from above, such that the
"irregular shape" is a cross-sectional shape or an outline
of the object. One example of an irregular shape is a
chiral shape, e.g. a pair of hands. The left hand is a non-
superposable mirror image of the right hand. No matter
how the two hands are oriented, it is impossible for all
the major features of both hands to coincide. A chiral
shape has no symmetry axis. An example of an object
having one symmetry axis, is a moon crescent, a semi-
circle or a pair of spectacles, which may be mirrored along
an axis forming a centre-line. If mirrored along the centre-
line, the crescent has a mirror image which is superpos-
able. The other mirror images are non-superposable.
[0013] The term "regular shape" as used herein de-
notes a shape having two or more symmetry axes. The
object is assumed to be seen from above, such that the
"regular shape" is a cross-sectional shape or an outline.
Examples with two symmetry axes are rectangles or el-
lipses. A square has four symmetry axes. A circle has an
infinite number of symmetry axes, since it is rotation-sym-
metric.
[0014] According to one definition, a regular shape has
all sides equal and/or all angles equal. For example, a
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square has all sides equal and all angles equal, a rec-
tangle has all angles equal but sides only pairwise equal
and a rhombus has all sides equal but angles only pair-
wise equal. The shape forms a two dimensional structure
which lies in a plane. Other shapes than regular may then
be defined as irregular. The irregular shapes may have
unequal sides and unequal angles. Irregular shapes may
be made up of composite two-dimensional figures, i.e.
comprising more than one basic shape, e.g. a semicircle
beside a square.
[0015] The cassette as disclosed herein is utilized to
provide the irregularly shaped object with a temporary
regular outer contour. This makes the irregularly shaped
object easier to handle e.g. in the process arrangement,
since the regular outer contour of the cassette may be
selected to be easy to handle. The cassette may form a
frame around the irregularly shaped object. The cassette
as disclosed herein may be utilized to convey the irreg-
ularly shaped object in a process arrangement and/or to
hold the irregularly shaped object during different man-
ufacturing and/or assembly steps.
[0016] The receptacle may comprise, or be constituted
by, a recess in the cassette or a through-going aperture
in the cassette. As an alternative, the receptacle may be
located on top of the rest of the cassette.
[0017] The receptacle may be large enough to receive
the entire object. Alternatively, the irregularly shaped ob-
ject may protrude from the recess, or the irregularly
shaped object may be recessed in the cassette.
[0018] The shape of the receptacle, and in particular
its contour, is adapted to hold the irregularly shaped ob-
ject in a fixed position in relation to the cassette. The term
"fixed position" as utilized herein implies that both the
position and the orientation of the irregularly shaped ob-
ject are fixed and predefined in relation to the cassette.
A "fixed position" does not allow alternative orientations,
such as holding the irregularly shaped object upside
down, unless both the upper side and lower side are
equal, since that would mean another orientation. It is
neither included to hold the irregularly shaped object ro-
tated away from a predefined position, even if the mean
position of the irregularly shaped object would be the
same. Further the irregularly shaped object is fixedly held
by the receptacle, such that the irregularly shaped object
does not move in relation to the cassette. The fixed po-
sition in relation to the cassette is predetermined, such
that the work stations of the process arrangement may
be set up accordingly.
[0019] The cassette has a first extension along a first
direction, a second extension along a second direction
and a third extension along a third direction. The first,
second and third directions are orthogonal to each other
forming a Cartesian coordinate system. The extensions
are selected to be appropriate for the irregularly shaped
object, as well as for the process arrangement, in which
the cassette is to be used. The first extension may be in
the range of 20 mm to 300 mm, preferably in the range
of 30 mm to 250 mm, more preferably in the range of 40

mm to 160 mm. The second extension may be in the
range of 20 mm to 300 mm, preferably in the range of 30
mm to 250 mm, more preferably in the range of 40 mm
to 160 mm. The third extension may be in the range of 5
mm to 50 mm, preferably in the range of 10 mm to 40
mm, more preferably in the range of 20 mm to 30 mm.
The first direction may coincide with the conveying direc-
tion of the process arrangement. The second direction
may be in a width direction of the process arrangement.
The third direction may be in a height direction.
[0020] As mentioned above, the cassette has a regular
outer shape. The outer shape may be rectangular when
seen from above, i.e. a rectangular cross-sectional shape
or a rectangular outline. This kind of outer shape is easy
to grip, e.g. at its lateral sides. A square is seen as a
special case of a rectangle. It may be advantageous that
the cross-sectional shape is non-square rectangular,
since that decreases the risk of improper orientation of
the cassette, which could be a risk since a square cross-
sectional shape has four equal lateral sides.
[0021] The cassette may have a rectangular cuboid
three-dimensional shape. All angles in the cuboid are
right angles, and opposite faces of the cuboid are equal.
By definition this makes the shape a right rectangular
prism. This shape may also be called a rectangular par-
allelepiped and/or a orthogonal parallelepiped. The outer
shape of the rectangular cuboid is rectangular when seen
from above, i.e. the cuboid has a rectangular cross-sec-
tional shape.
[0022] The cassette may be adapted to receive a sin-
gular irregularly shaped object. As an alternative, the cas-
sette may be adapted to receive a plurality of irregularly
shaped objects, e.g. arranged in rows and/or columns,
such as two, three, four, six, eight or nine objects. In that
case, a corresponding plurality of receptacles is provid-
ed. The irregularly shaped objects to be received in the
same cassette are assumed to have the same, or sub-
stantially the same, irregular shape.
[0023] The cassette may be utilized to determine the
weight of the irregularly shaped object. If the weight of
the cassette when empty is known or determined, the
weight of the irregularly shaped object may be deter-
mined as the difference of the weight of the cassette with
the irregularly shaped object and the weight of the cas-
sette when empty. The weight of the cassette with the
irregularly shaped object may be determined in the proc-
ess arrangement. In this case, it is preferred that the cas-
sette is be adapted to receive a singular irregularly
shaped object.
[0024] The cassette may comprise cassette identity in-
formation, e.g. being labelled with an individual identity.
A database may be used to connect properties, such as
weight when empty, size etc., to a certain cassette iden-
tity information. The label may be an RFID tag or infor-
mation printed on, written on or attached to the cassette,
e.g. a number, letters, and/or an EAN code. The infor-
mation may be sensed by a reading unit comprised in
the process arrangement.
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[0025] The cassette identity may also be used to store
information, e.g. in the database, related to the irregularly
shaped object temporarily being located in the recepta-
cle, such as weight of the irregularly shaped object or if
something has gone wrong with the irregularly shaped
object in the process arrangement, e.g. contents outside
the container or a lid or cap not being closed.
[0026] In a second aspect of the present invention,
there is provided a kit comprising a cassette as described
herein and an irregularly shaped object, the shape of the
receptacle being adapted to hold the irregularly shaped
object in the fixed position in relation to the cassette.
[0027] The receptacle may comprise, or be constituted
by, a recess in the cassette or a through-going aperture
in the cassette. As an alternative, the receptacle may be
located on top of the rest of the cassette.
[0028] The receptacle may be large enough to receive
the entire irregularly shaped object. Alternatively, the ir-
regularly shaped object may protrude from the recess,
or the irregularly shaped object may be recessed in the
cassette. The irregularly shaped object may e.g. com-
prise a flange such that it may rest on the flange, either
on top of the cassette or on an abutment in the recess.
[0029] It may be advantageous that the irregularly
shaped object abuts on a bottom of the recess, such that
a force applied from above to the irregularly shaped ob-
ject is transferred to the cassette via the bottom of the
recess. The bottom of the recess may be planar.
[0030] The shape of the receptacle may comprise at
least one fixation member for holding the irregularly
shaped object in the fixed position in relation to the cas-
sette.
[0031] The minimum number of fixation members de-
pends on the shape of the irregularly shaped object and
the shape of the receptacle. Two fixation members may
be e.g. enough to hold the irregularly shaped object, if
the irregularly shaped object comprises a narrow waist
section and the fixation members are located at either
side of the narrow waist section. Other shapes may need
three, four, five, six or more fixation members. The fixa-
tion members may be resilient, e.g. being made of an
elastic material. The fixation members are adapted to
cooperate with each other, such that the irregularly
shaped object is held in the fixed position in relation to
the cassette.
[0032] At least one of the fixation members may have
a shape, which corresponds to at least a portion of the
shape of the irregularly shaped object, e.g. having the
same curvature.
[0033] The shape of the receptacle may correspond to
the irregular shape of the irregularly shaped object, as
seen in two and/or three dimensions. The shape of the
receptacle may mimic the shape of the irregularly shaped
object, i.e. the receptacle may have the same shape as
the irregularly shaped object, although somewhat larger
such that the irregularly shaped object fits in the recep-
tacle. It is only somewhat larger, such that the receptacle
is able to hold the irregularly shaped object in the fixed

position in relation to the cassette. In that case the re-
ceptacle itself forms a single fixation member.
[0034] At least one additional space may be located in
the receptacle outside the irregularly shaped object. The
receptacle then has a larger cross-sectional area than
the irregularly shaped object, having another shape
and/or a larger size. However, the receptacle is anyway
adapted to hold the irregularly shaped object in the fixed
position in relation to the cassette, e.g. by means of any
of the fixation members described herein. The additional
space/s may e.g. be useful when lifting the irregularly
shaped object out of the receptacle.
[0035] In a third aspect of the present invention, there
is provided a cassette system comprising a first plurality
of cassettes as described herein or a plurality of kits as
described herein. The cassettes may be conveyed one
after each other through the process arrangement. They
may come directly after each other or interspaced. The
cassettes of the first plurality preferably all have similarly
shaped receptacles adapted to receive one, or more, ob-
jects. By utilizing such a cassette system, the irregularly
shaped objects are easily handled in the process ar-
rangement.
[0036] The cassettes may comprise coupling means,
such that they may be connected to each other. Purely
as an example a male coupling means, such as a hook,
may be used at a front side and a female coupling means,
such as a recess for receiving the hook, at the opposite
side, wherein the female coupling means is adapted to
receive the male coupling means of the adjacent cassette
and vice versa. Alternatively, magnetic coupling means
may be used. Preferably the coupling means are releas-
able, such that the cassettes may be released from each
other. A number of such consecutive cassettes may form
a chain of cassettes. The chain of cassettes may form a
portion of a conveying system, e.g. the chain of cassettes
forming a conveyor. As an alternative, the cassettes may
be connectable to the conveying system, e.g. to a con-
veyor.
[0037] If the cassettes comprise information with indi-
vidual identities as described above, it is possible to keep
track of the individual cassettes of the plurality of cas-
settes. Preferably each cassette is provided with its own
individual cassette identity information. The database
used to connect properties, such as weight when empty,
size etc., to a certain cassette identity may form part of
the process arrangement. The cassette identities may
be used to store information related to the irregularly
shaped object temporarily being located in the receptacle
of a certain cassette identified by its identity, such as
weight of the irregularly shaped object or if something
has gone wrong with the irregularly shaped object in the
process arrangement, e.g. contents outside the contain-
er or a lid or cap not being closed.
[0038] The cassette system may further comprise at
least one second plurality of cassettes. The cassettes of
the second plurality preferably all have similarly shaped
receptacles adapted to receive one, or more, objects.
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The shape and/or size of the receptacles of the second
plurality of cassettes is different from the shape and/or
size of the first plurality of cassettes. The outer shape of
the cassettes of the second plurality is the same, or cor-
responding to, the outer shape of the first plurality. The
receptacles of one of the first or second plurality of cas-
settes may have a regular shape. The cassette system
may also comprise a third plurality of cassettes, a fourth
plurality of cassettes etc. At least one of the pluralities of
cassettes has irregularly shaped receptacles adapted to
receive an irregularly shaped object.
[0039] The term "corresponding outer shapes" as used
herein means that a number of cassettes of one of the
first and the second plurality of cassettes may together
have a shape similar to one cassette of the other of the
first and the second plurality of cassettes. Purely as an
example, a rectangular cassette may have an outer
shape corresponding to two square cassettes being lo-
cated side by side.
[0040] Any of the pluralities of cassettes in the cassette
system may be interchangeable with any other pluralities
of cassettes in the process arrangement as disclosed
herein.
[0041] If using cassettes with individual identity as de-
scribed above, the identity may be used to keep track of
which plurality of cassettes a certain cassette belongs
to, if more than one plurality of cassettes is provided.
[0042] A cassette corresponding to the one described
herein, but instead having a regularly shaped receptacle,
may be utilized to receive and hold a regularly shaped
object, i.e. an object with a regularly shaped cross-sec-
tion, such as a circle.
[0043] In a fourth aspect of the present invention there
is provided a process arrangement for manufacturing
and/or assembly of a product. The arrangement compris-
es the cassette system as described herein, a conveying
system and at least one work station. The product com-
prises the irregularly shaped object. The conveying sys-
tem is adapted to cooperate with the cassettes in order
to convey the cassettes through the at least one work
station, the cassettes thereby holding the irregularly
shaped object in a fixed position in relation to the cas-
sette. There may be parallel production lines in the same
process arrangement.
[0044] When changing from a first product to a second
product in a process arrangement, assuming the second
product has a size and/or shape differing from the size
and/or shape of the first product, there is usually a con-
siderable time spent in order to make machine adjust-
ments, such that the process arrangement can handle
the second product. During the downtime, nothing is
manufactured. There is hence a desire to reduce the
downtime as much as possible.
[0045] Therefore, a cassette system comprising a first
and a second plurality of cassettes may be utilized for
the two different products.
[0046] The first product comprises a first object. The
cassettes of the first plurality of cassettes are adapted to

receive and hold the first object. The second product
comprises a second object, which differs from the first
object in at least one of size and shape. The cassettes
of the second plurality of cassettes are adapted to receive
and hold the second object. Since the second object has
a size and/or shape differing from the size and/or shape
of the first object, it is not feasible to use the same kind
of cassette for both the first and the second object. In-
stead the respective receptacles have to be configured
according to the respective object. One of the first or sec-
ond objects may have a regular shape. The receptacles
of one of the first or second plurality of cassettes may
have a regular shape, but at least one of the pluralities
of cassettes has irregularly shaped receptacles adapted
to receive an irregularly shaped object. The outer shape
of the cassettes of the first and the second plurality of
cassettes are the same or corresponding.
[0047] The process arrangement may further comprise
a reading unit and a database. The reading unit is adapt-
ed to sense cassette identity information from the cas-
settes, which comprise cassette identity information, e.g.
being labelled with an individual identity. The database
may be used to connect properties, such as weight when
empty, size etc., to a certain cassette identity information
and hence to a certain cassette.
[0048] In a fifth aspect of the present invention there
is provided a method for changing from manufacturing
and/or assembly of a first product to manufacturing
and/or assembly of a second product in an arrangement
for manufacturing and/or assembly of a product. The first
product comprises a first object and the second product
comprises a second object, differing from the first object
in at least one of size and shape. At least one of the first
and second objects is irregularly shaped. The arrange-
ment comprises a cassette system comprising a first plu-
rality of cassettes for conveying the first objects and a
second plurality of cassettes for conveying the second
objects. The cassettes of the first plurality of cassettes
comprise a receptacle adapted to receive the first object
and to hold it in a fixed position in relation to the cassette.
The cassettes of the second plurality of cassettes com-
prise a receptacle adapted to receive the second object
and to hold it in a fixed position in relation to the cassette,
the receptacle of the second plurality of cassettes being
different from the receptacle of the first plurality of cas-
settes as regards shape and/or size. The cassettes of
both of the first and the second pluralities of cassettes
have a regular outer shape, the outer shape of the cas-
settes of the second plurality of cassettes being the same,
or corresponding to, the outer shape of the cassettes of
the first plurality. The method comprises

- utilizing the cassettes of the first plurality for manu-
facturing and/or assembly of the first product,

- exchanging the cassettes of the first plurality for the
cassettes of the second plurality,

- utilizing the cassettes of the second plurality for man-
ufacturing and/or assembly of the second product.
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[0049] The method as described herein makes chang-
ing from a first product to a second product in the process
arrangement as disclosed herein quick and easy. Fewer
machine adjustments need to be made in order for the
process arrangement to be able to handle the second
product as compared to known technology. Hence down-
time is reduced, thereby improving machine efficiency.
[0050] Purely as an example, if the process arrange-
ment is a line for filling containers with portion pouches
of a smokeless tobacco product or a non-tobacco snuff
product, the first plurality of cassettes may be used to fill
an irregularly shaped container in the form of an irregu-
larly shaped can, while the second plurality of cassettes
may be used to fill a standard-shaped cylindrical can hav-
ing a circular cross-section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The present invention will hereinafter be further
explained by means of non-limiting examples with refer-
ence to the appended drawings wherein:

Fig. 1 a-l illustrate a number of different two-dimen-
sional shapes,

Fig. 2a-b illustrate an example of an irregularly
shaped object,

Fig. 3 illustrates a cassette comprising a recepta-
cle having an irregular shape according to
a first embodiment of the invention,

Fig. 4 illustrates a cassette according to a second
embodiment of the invention,

Fig. 5 illustrates a cassette according to a third em-
bodiment of the invention,

Fig. 6 illustrates a cassette comprising a recepta-
cle having a regular shape.

[0052] It should be noted that the appended drawings
are not necessarily drawn to scale and that the dimen-
sions of some features of the present invention may have
been exaggerated for the sake of clarity.

DETAILED DESCRIPTION

[0053] The invention will, in the following, be exempli-
fied by embodiments. It should however be realized that
the embodiments are included in order to explain princi-
ples of the invention and not to limit the scope of the
invention, defined by the appended claims. Details from
two or more of the embodiments may be combined with
each other.
[0054] Fig. 1 illustrates a number of different two-di-
mensional shapes. The symmetry axes are seen as
dashed lines. Any of the shapes described herein may

have one or more of the corners rounded off.
[0055] A square, Fig. 1a, has four symmetry axes. An
equilateral triangle, Fig. 1d, has three symmetry axes. A
rectangle, Fig. 1b, an ellipse, Fig. 1h, and a parallelo-
gram, Fig. 1j, have two symmetry axes. A circle, Fig. 1g,
has an infinite number of symmetry axes, since it is ro-
tation-symmetric around an axis going out of the plane
of the paper. The shapes having two or more symmetry
axes are regular in the meaning of "regular shape" as
used herein.
[0056] An isosceles triangle, Fig. 1e, a crescent, Fig.
1f, a trapezium, Fig. 1i, a spectacles-shape, Fig. 1k, and
a semi-circle, Fig. 1l, have one symmetry axis. An arbi-
trary triangle with unequal sides, Fig. 1c, has no symme-
try axis. The shapes having one or no symmetry axis are
irregular in the meaning of "irregular shape" as used here-
in.
[0057] Fig. 2 schematically illustrates an example of
an irregularly shaped object, a container 2. Fig. 2a shows
a perspective view of the container 2, while Fig. 2b is a
view from above illustrating the cross-sectional shape,
which is a trapezium with rounded corners. The container
2 has one symmetry axis, see dashed line, i.e. the upper
half in Fig. 2b forms a mirror image of the lower half and
vice versa.
[0058] A suitable material for the container 2 is metal,
plastic, cardboard or combinations thereof. The contain-
er 2 may be used for containing a smokeless tobacco
product or a non-tobacco snuff product, e.g. packed in
portion pouches. As an alternative, the container 2 may
be used for containing food stuff or candies, or a medi-
cine, e.g. pills.
[0059] The container 2 is to be filled with its contents
in a process arrangement, which comprises a conveying
system. The container 2 is to be conveyed through the
process arrangement by the conveying system, e.g. on
one or more conveyors.
[0060] Due to its shape, the container 2 is difficult to
handle in the process arrangement, e.g. difficult to grip
and hold. Therefore the container is instead handled by
means of a cassette 4 having a regular outer shape,
which cassette 4 is illustrated in Fig. 3. The cassette 4
with its regular shape is easier to handle in the process
arrangement than the irregularly shaped container 2. The
cassette 4 temporarily provides the irregularly shaped
object, i.e. the container 2, with a regular outer shape,
which is easy to handle, e.g. to grip and hold.
[0061] In the illustrated embodiment, see Fig. 3, the
cassette 4 forms a rectangular cuboid, having a first ex-
tension x1 along a first direction D1, a second extension
x2 along a second direction D2 and a third extension x3
along a third direction D3. The first, second and third di-
rections D1, D2, D3 are orthogonal to each other forming
a Cartesian coordinate system. The first direction D1 may
coincide with the conveying direction of the process ar-
rangement. The second direction D2 may be in a width
direction of the process arrangement. The third direction
D3 may be in a height direction.
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[0062] The cassette 4 comprises a receptacle 6 having
an irregular shape, which is adapted to receive the irreg-
ularly shaped object 2. The shape of the receptacle 6 is
adapted to hold the irregularly shaped object 2 in a fixed
position in relation to the cassette 4. The receptacle 6
forms a recessin the cassette 4. The depth d of the recess
is selected such that the container 2 will stand on a bottom
7 of the receptacle 6. Hence the bottom 7 is preferably
planar. Since the receptacle 6 forms a recess, the depth
d is less than the third extension x3 of the cassette 4. As
an alternative, the receptacle may form a through-going
aperture in the cassette 4.
[0063] In the illustrated embodiment of Fig. 3, the
shape of the receptacle 6 when seen from above corre-
sponds to the cross-sectional shape of the container 2
forming a trapezium with rounded corners. The container
2 may be held in a fixed, predefined position in the cas-
sette 4 by being received in the receptacle 6. When the
cassette 4 is gripped, e.g. by a gripper of the process
arrangement, the position of the container 2 in relation
to the cassette 4 is known. Further, since the container
2 is fixedly held by the receptacle 6, the container 2 can-
not move within the receptacle 6. In the illustrated em-
bodiment of Fig. 3 the container 2 fits perfectly in the
receptacle 6, implying that the whole contour of the re-
ceptacle 6 forms a single continuous fixation member 8.
[0064] The cassette 4 and the container 2 together
forms a kit, wherein the shape of the receptacle 6 is adapt-
ed to hold the container 2 in the fixed position in relation
to the cassette 4.
[0065] The cassette 4 may be utilized to determine the
weight of the container 2. If the weight of the cassette 4
when empty is known or determined, the weight of the
container 2 may be determined as the difference of the
weight of the cassette 4 with the container 2 and the
weight of the cassette 4 when empty. The weight of the
cassette 4 with the container 2 may be determined in the
process arrangement.
[0066] The cassette 4 may comprise cassette identity
information, e.g. being labelled with an individual identity,
illustrated as an RFID tag 9 in Figure 3. A database may
be used to connect properties, such as weight when emp-
ty, size etc., to a certain cassette identity information.
The information may be sensed by a reading unit com-
prised in the process arrangement.
[0067] The cassette identity may also be used to store
information, e.g. in the database, related to the container
2 temporarily being located in the receptacle 6, such as
weight of the container 2 or if something has gone wrong
in the process arrangement, e.g. contents outside the
container 2 or a lid or cap not being closed.
[0068] Fig. 4 illustrates in a top view an alternative em-
bodiment of the cassette 4’, wherein the container 2 is
held by four separate fixation members 8’, which are dis-
tributed around the circumference of the receptacle 6’.
The fixation members 8’ are located such that they are
able to hold the container 2 in a fixed position in relation
to the cassette 4’, e.g. one fixation member 8’ at each

side of the trapezium of the container 2. The fixation
members 8’ may be resilient, e.g. being made of an elas-
tic material. The fixation members 8’ are adapted to co-
operate with each other, such that the irregularly shaped
object 2 is held in the fixed position in relation to the cas-
sette 4’. The receptacle 6’ has a larger cross-sectional
area than the container 2, such that an additional space
10’ is located in the receptacle 6’ outside the container
2. The additional space 10’ may e.g. be useful when lifting
the container 2 out of the receptacle 6’.
[0069] The minimum number of fixation members de-
pends on the shape of the irregularly shaped object and
the shape of the receptacle. Purely as an example, for a
spectacles-shape as in Fig. 1k two fixation members
would be enough to hold the irregularly shaped object,
since these may be located above and below the narrow
waist section, while e.g. a triangular shape may utilize
three fixation members.
[0070] Fig. 5 illustrates yet another embodiment of the
cassette 4", wherein the container 2 is held by portions
of the contour of the receptacle 6" forming fixation mem-
bers 8", which are shaped to correspond to the shape of
the container 2. However, the receptacle 6" has a larger
cross-sectional area than the container 2, such that at
least one additional space 10", in the illustrated embod-
iment two additional spaces 10", is/are located in the re-
ceptacle 6" outside the container 2. The additional
space/s 10" may e.g. be useful when lifting the container
2 out of the receptacle 6".
[0071] A cassette corresponding to the one described
herein, but instead having a regularly shaped receptacle,
may be utilized to receive and hold a regularly shaped
object, i.e. an object with a regularly shaped cross-sec-
tion, e.g. any one of the regular shapes described above.
See Fig. 1a, 1b, 1d, 1g, 1h and 1j. Fig. 6 illustrates a
cassette 104 comprising a receptacle 106 having a cir-
cular cross-section.
[0072] Normally the cassette is utilized as a part of a
cassette system comprising a first plurality of cassettes,
like the cassettes 4, 4’, 4" described in conjunction with
Figures 3-5. The cassettes may be conveyed one after
each other through the process arrangement. They may
come directly after each other or interspaced. The cas-
settes of the first plurality preferably all have similarly
shaped receptacles adapted to receive a container 2
each. By utilizing such a cassette system, the irregularly
shaped objects 2 are easily handled in the process ar-
rangement, as described above. There may be parallel
production lines in the same process arrangement.
[0073] When changing from a first product to a second
product in a process arrangement, assuming the second
product has a size and/or shape differing from the size
and/or shape of the first product, there is usually a con-
siderable time spent in order to make machine adjust-
ments, such that the process arrangement can handle
the second product. During the downtime, nothing is
manufactured. There is hence a desire to reduce the
downtime as much as possible.
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[0074] In that case, a cassette system comprising a
first and a second plurality of cassettes may be utilized
for the two different products.
[0075] The first product comprises a first object. The
cassettes of the first plurality are adapted to receive and
hold the first object. The second product comprises a
second object, which differs as regards size and/or shape
from the first object. The cassettes of the second plurality
are adapted to receive and hold the second object. Since
the second object has a size and/or shape differing from
the size and/or shape of the first object, it is not feasible
to use the same kind of cassette for both the first and
second object. Instead the respective receptacles have
to be configured according to the respective object. One
of the first or second objects may have a regular shape.
The outer shape of the cassettes of the first and the sec-
ond plurality of cassettes are the same or corresponding.
[0076] Corresponding shapes means that a number of
cassettes of one of the first and the second plurality of
cassettes may together have a shape corresponding sim-
ilar to one cassette of the other of the first and the second
plurality of cassettes. Purely as an example, a rectangu-
lar cassette may have an outer shape corresponding to
two square cassettes being located side by side.
[0077] Purely as an example, if the process arrange-
ment is a line for filling containers with portion pouches
of a smokeless tobacco product or non-tobacco snuff
product, the first plurality of cassettes may be used to fill
an irregularly shaped container in the form of a can, while
the second plurality of cassettes may be used to fill a
standard-shaped cylindrical can having a circular cross-
section. The cassette of the first plurality may look like
any of the cassettes 4, 4’, 4" described in conjunction
with Fig. 3-5, while a cassette 104 of the second plurality
may have a cylindrical receptacle 106. See Fig. 6. The
first plurality hence has a receptacle 6, 6’, 6" adapted to
receive an irregularly shaped object. The second plurality
has a receptacle 106 adapted to receive a regularly
shaped object, illustrated as a circular cross-section.
[0078] Further modifications of the invention within the
scope of the appended claims are feasible. As such, the
present invention should not be considered as limited by
the embodiments and figures described herein. Rather,
the full scope of the invention should be determined by
the appended claims, with reference to the description
and drawings.

Claims

1. A cassette (4, 4’, 4") adapted for receiving an irreg-
ularly shaped object (2),
said cassette (4, 4’, 4") having a regular outer shape,
said cassette (4, 4’, 4") comprising a receptacle (6,
6’, 6") having an irregular shape, which is adapted
to receive said irregularly shaped object (2),
said shape of said receptacle (6, 6’, 6") being adapt-
ed to hold said irregularly shaped object (2) in a fixed

position in relation to said cassette (4, 4’, 4").

2. The cassette (4, 4’, 4") according to claim 1, wherein
said outer shape is rectangular when seen from
above.

3. The cassette (4, 4’, 4") according any one of the pre-
ceding claims, wherein said receptacle (6, 6’, 6")
comprises, or is constituted by, a recess or a through-
going aperture in said cassette (4, 4’, 4").

4. The cassette (4, 4’, 4") according any one of the pre-
ceding claims being adapted to receive a singular
irregularly shaped object (2).

5. The cassette (4, 4’, 4") according any one of the pre-
ceding claims comprising cassette identity informa-
tion (9), e.g. being labelled with an individual identity.

6. A kit comprising a cassette (4, 4’, 4") according to
any one of the preceding claims and an irregularly
shaped object (2), said shape of said receptacle (6,
6’, 6") being adapted to hold said irregularly shaped
object (2) in said fixed position in relation to said cas-
sette (4, 4’, 4").

7. The kit according to claim 6, wherein said receptacle
(6, 6’, 6") comprises at least one fixation member (8’,
8") for holding said irregularly shaped object (2) in
said fixed position in relation to said cassette (4’, 4").

8. The kit according to claim 7, wherein at least one of
said fixation members (8") has a shape, which cor-
responds to a portion of the shape of said irregularly
shaped object (2).

9. The kit according to any one of claims 6-8, wherein
said shape of said receptacle (6) corresponds to said
irregular shape of said irregularly shaped object (2).

10. The kit according to any one of claims 6-8, wherein
at least one additional space (10’, 10") is located in
said receptacle (6’, 6") outside said irregularly
shaped object (2).

11. A cassette system comprising a first plurality of cas-
settes (4, 4’, 4") according to any one of claims 1-5
or a plurality of kits according to any one of claims
6-10.

12. The cassette system according to claim 11 further
comprising at least one second plurality of cassettes
(4, 4’, 4"), the shape and/or size of said receptacles
(6, 6’, 6") of said second plurality of cassettes (4, 4’,
4") being different from the shape and/or size of said
first plurality of cassettes (4, 4’, 4"), said outer shape
of said cassettes (4, 4’, 4") of said second plurality
of cassettes (4, 4’, 4") being the same, or corre-
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sponding to, the outer shape of the first plurality.

13. A process arrangement for manufacturing and/or as-
sembly of a product,
said arrangement comprising said cassette system
according to claim 11 or 12, a conveying system and
at least one work station,
said product comprising said irregularly shaped ob-
ject (2),
said conveying system being adapted to cooperate
with said cassettes (4, 4’, 4") in order to convey said
cassettes (4, 4’, 4") through said at least one work
station,
said cassettes (4, 4’, 4") thereby holding said irreg-
ularly shaped object (2) in a fixed position in relation
to said cassette (4, 4’, 4").

14. The process arrangement according to claim 13 fur-
ther comprising a reading unit and a database, said
cassettes (4, 4’, 4") comprising cassette identity in-
formation (9), e.g. being labelled with an individual
identity,
said reading unit being adapted to sense said cas-
sette identity information from said cassettes (4, 4’,
4"),
said database being used to connect properties,
such as weight when empty, size etc., to a certain
cassette identity information.

15. A method for changing from manufacturing and/or
assembly of a first product to manufacturing and/or
assembly of a second product in a process arrange-
ment, said first product comprising a first object (2)
and said second product comprising a second object
(2), at least one of said first and second objects (2)
being irregularly shaped,
said arrangement comprising a cassette system
comprising a first plurality of cassettes (4, 4’, 4") for
conveying said first objects (2) and a second plurality
of cassettes (4, 4’, 4") for conveying said second
objects (2),
said cassettes (4, 4’, 4") of said first plurality com-
prising a receptacle (6, 6’, 6") adapted to receive said
first object (2) and to hold it in a fixed position in
relation to said cassette (4, 4’, 4") of said first plurality,
said cassettes (4, 4’, 4") of said second plurality com-
prising a receptacle (6, 6’, 6") adapted to receive said
second object (2) and to hold it in a fixed position in
relation to said cassette (4, 4’, 4") of said second
plurality,
said receptacle of said second plurality being differ-
ent from said receptacle of said first plurality as re-
gards shape and/or size,
said cassettes (4, 4’, 4") of both of said first and said
second pluralities having a regular outer shape, said
outer shape of said cassettes (4, 4’, 4") of said sec-
ond plurality of cassettes (4, 4’, 4") being the same,
or corresponding to, said outer shape of said cas-

settes (4, 4’, 4") of said first plurality,
said method comprising

- utilizing said cassettes (4, 4’, 4") of said first
plurality for manufacturing and/or assembly of
said first product,
- exchanging said cassettes (4, 4’, 4") of said
first plurality for said cassettes (4, 4’, 4") of said
second plurality,
- utilizing said cassettes (4, 4’, 4") of said second
plurality for manufacturing and/or assembly of
said second product.

15 16 



EP 3 075 668 A1

10



EP 3 075 668 A1

11



EP 3 075 668 A1

12



EP 3 075 668 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 075 668 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 075 668 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 075 668 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 075 668 A1

17

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

