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Method of forming a mouth roll to a cup of plastic coated board and a cup
made by the method

The invention relates to a method of forming a mouth roll to a cup made of plastic-
coated board. The invention also relates to a cup that is provided by implementing
this method and is made of plastic-coated board and provided with a mouth roll for
stiffening the cup. The invention relates primarily to disposable drinking cups
suitable for piling in automatic dispensers.

A drinking cup made of board requires a mouth roll to provide rigidity on the one
hand and to give the user drinking from the cup the desired sensation in the mouth
on the other hand. A mouth roll is formed at the final production stage of the cup
by means of moulding tools for bending and/or compressing the board. A moulding
tool typically makes the board bend outwardly at the cup mouth and further winds
it in the form of a roll, in which the board is wound in about 1 — 1.5 laps. In order to
achieve a permanent mouth roll, the board has been heated by using a heated
moulding tool while moistening the board for improved mouldability. In addition,
the mouldability has been improved by using friction-reducing sliding agents, such
as silicone oll.

In the applicant’s view, successful mouth rolling is of paramount importance in
terms of the stiffness and manipulability of a board cup. The invention has the
purpose of providing a solution allowing the stiffness of a drinking cup to be further
increased by means of the mouth roll. A mouth roll modified in accordance with the
invention enhances the properties of the cup used in automatic dispensers, and
depending on the application, allows for the use of a thinner board than before as
the material of the cups.

The method of the invention, which provides a solution for achieving the objectives
mentioned above, is characterised by forming a mouth roll at the mouth of the cup
by bending the board and by stabilising the mouth roll by melting the plastic
coating of the board under heat so that the opposite surfaces of the board are
heat-sealed to each other in the area of the roll.

A waterproof insulating plastic coating is especially required on the inner surface
of drinking cups made of board in order to prevent wetting of the board. Since cold
drinks additionally cause condensation of the moisture contained in indoor air on
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the outer surface of the cup, the cup board is in most cases provided with a plastic
coating protecting the board against moisture on both sides. In accordance with
the invention, this plastic coating is now used for stiffening the mouth roll and thus
the entire cup structure.

The coating plastic of drinking cups made of board is typically low-density
polyethylene (LDPE), which provides the board with an adequate moisture barrier
and also is easily heat-sealable. In fact, the skirt and the bottom of the cup are
sealed by means of the sealable plastic coating of the board. In accordance with
the invention, similar heat-sealing conditions can be arranged also in the area of
the mouth roll, and then the plastic coatings of opposite board surfaces that have
been wound by more than one single lap will melt, adhering subsequently to each
other while cooling. For stabilisation of the mouth roll and to ensure adequate
adhesion, the board is preferably wound by at least 1.2 laps in the roll, most
advantageously by at least 1.3 laps.

When using moulding tools for rolling the mouth of the cup, one has sought to
improve the mouldability of the cup board by means of heating, which usually is
associated with moistening. In rapid moulding carried out as serial production for
melting the plastic coating of board, the heating effect of current tools is
Inadequate, and as far as the applicant knows, mouth rolling has not aimed at
melting the plastic until now. In fact, it is possible to wind out the mouth rolls of
current cups made of plastic-coated board without damage to the material, this
being an indication of the absence of any heat-seal. The invention thus requires
either an enhanced heating effect on the coating plastic during the actual rolling
step, or more commendably, heating of the mouth roll after the rolling step so that
the coating plastic melts. The latter operation avoids the risk of melted plastic
adhering to the moulding tools, which means that the sealing process will be less
critical and thus easler to control.

Heat-sealing of the mouth roll based on melting of the coating plastic may be
performed e.g. by hot air blasting, ultrasonic means, laser radiation or a flame
sealer.

Owing to the more rigid mouth roll, a thinner cup board can be used, thus
achieving saving in material, especially for drinking cups intended for cold drinks,
In which the decreased thermal insulation capacity of the cup skirt does not cause
any problems for the user. The same benefit can be gained also in the case of hot
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drinks if the cup Is provided with a lug or else has a design such that the hot drink
does not burn the user’s fingers.

The cup of the invention, which has been produced of plastic-coated board as
described above, is characterised by the opposite surfaces of the board having
been adhered to each other by heat-sealing in the area of the cup mouth roll by
means of the coating plastic. The heat-seal formed in the mouth roll may encircle
the mouth of the cup continuously, or it may also be discontinuous so as to cover
only a part of the circumference of the mouth.

The invention is described in greater detail below by means of examples and with
reference to the accompanying drawings, in which

Figure 1 illustrates the moulding of the mouth roll of the board drinking cup of
the invention using a striking tool at a moulding station provided with

hot air nozzles for heat-sealing of the mouth roll,

Figures 2-4 illustrate successive work steps of the moulding of the mouth roll, and

Figure 5  illustrates a drinking cup of the invention provided with a mouth roill,
the figure comprising a partial enlargement of a heat-sealed mouth
roll.

In figure 1, a disposable drinking cup 1 made of board is supported on a stationary
substrate 3 for the moulding of the mouth roll 2 in the last step. The mouth roll 2 is
moulded by means of a vertically reciprocating striking tool 4, which is provided
with an annular groove 5 dimensioned so as to match the mouth of the cup 1.
During the moulding, the board is bent outwardly at the mouth of the cup 1 so as
to be wound as a roll 2, in which the board is wound by at least about 1.2 laps,
preferably 1.2 — 1.5 laps, in other words, the roll comprises two successive board
layers over a distance of at least 0.2 laps. The mouth roll can be formed with the

aid of steam damping of the board, a sliding agent such as silicone oil and also
heating of the striking tool.

The mouth roll 2 is usually formed stepwise by a plurality of successive moulding
movements made by the striking tool 4. Figures 2-4 give an example of such a
procedure, in which the mouth roll 2 is moulded in three steps. When the cups 1
are made In mass production, the cups may be supported by a disc acting as the
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substrate 3, on which the cups move one by one to consecutive moulding stations
stationary relative to the disc, where the vertically moving striking tools 4 perform
the moulding of the mouth roll. An apparatus of this type for working a mouth roll is
disclosed by US patent specification 5,992,4809.

Figure 2 shows the first step of the moulding of the mouth roll, where the striking
ool 4’ at the first moulding station has bent the edge 6 of the board fitting into the
groove 5 of the tool outwardly by about 0.3 laps. In figure 3, the cup has moved to
the following moulding station, where, as a result of the impact of the striking tool
4", the edge 6 of the board is wound outwardly by about 0.7 laps. In figure 4, the
cup Is located at the third moulding station, where the striking tool 4’ has
completed the moulding of the mouth roll so that the edge 6 of the board has been
wound by about 1.2 laps in the roll 2.

The board 7 used for the drinking cup 1 Is provided with a plastic coating 8 on both
sides, as can be seen in the cross-sectional partial enlargement of the finished cup
pertaining to figure 5. The bottom board 7 may consist e.g. of three-layered cup
board having a weight of approx. 200 — 300 g/m?, and the inner and outer coating
layers 8 of the cup may be made e.g. of iow-density polyethylene (LDPE) with a
layer weight of e.g. 20-40 g/m* In accordance with the invention, the plastic
coating 8 has been utilised for reinforcing the mouth roll 2 by adhering the
opposite coating layers 8 to each other by heat-sealing during the rolling. To this
end, the third moulding station corresponding to figure 4 has been provided with
preferably movable hot-air blowers 9 shown In figure 1, from where a hot air flow
can be directed to the base of the previously completed mouth roll 2, where the
coated board Is wound on itself. The hot air flow causes local melting of the
coating plastic so that opposite coating layers 8 are welded to each other, forming
a continuous heat-seal 10 encircling the mouth of the cup.

Instead of hot air blowing, the coating plastic can be melted for sealing of the
mouth roll 2 e.g. by ultrasonic means or a laser beam directed to the base of the
roll. A laser sealer may comprise a CO; laser head, which performs sealing during
the mutual rotating movement of the cup and the laser head, or the cup may be
surrounded by a plurality of stationary laser heads, which seam the mouth roll only
at selected locations over the length of its circumference. A laser beam obtained
from a point laser head can also be directed during sealing by appropriately
moving mirrors.
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It is obvious to those skilled in the art that the applications of the invention are not

restricted to the examples above, but may vary within the scope of the following
claims. Thus, for instance, in addition to heat-sealing combined with moulding of
the roll as described above, the mouth roll can be heat-sealed in a separate

operation performed on a previously bent mouth roll.
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Claims

1. A method for forming a mouth roll (2) to a cup made of plastic-coated cupboard,
characterised in that the roll (2) is generated at the mouth of the cup (1) by
bending the board (6) and stabilised by melting the plastic coating (8) of the board
under heat so that the opposite surfaces of the board are heat-sealed {0 each
other in the area of the roll.

2. A method as defined in claim 1, characterised in that the heating melting the
coating plastic (8) is directed to the board during the rolling step.

3. A method as defined in claim 1, characterised In that the heating melting the
coating plastic (8) is directed to the board after the rolling step.

4. A method as defined in any of the preceding claims, characterised in that the
coating (8) of the board is low-density polyethylene (LDPE).

5. A method as defined in any of the preceding claims, characterised in that the
heating melting the coating plastic (8) is performed by means of hot-air blasiing.

6. A method as defined in any of claims 1-4, characterised in that the heating
melting the coating plastic (8) is performed by ultrasonic means.

7. A method as defined in any of claims 1-4, characterised in that the heating
melting the coating plastic is performed by laser radiation.

8. A cup (1) formed by a method defined in any of the preceding claims, the cup
being made of plastic coated (8) board (7) and provided with a mouth roll (2) for
stiffening the cup, characterised in that the opposite surfaces of the board are
adhered to each other in the area of the mouth roll (2) under heat-sealing by
means of the coating plastic (8).

9. A cup as defined in claim 8, characterised in that the edge (6) of the board is
wound by at least 1.2 laps in the mouth roll (2).

10. A cup as defined in claim 8 or 9, characterised in that the mouth roll (2) is
provided with a continuous heat-seal (10) encircling the mouth of the cup (1). -
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