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Description

The present invention relates to a packaging machine having a
forming station which forms cavities in a film web, a heating

element heating the film web before the deformation.

The packaging machines of the generic type are known from the
prior art, for example JP 55095519 A. In said packaging
machines, a cavity is formed in a planar film web by deep
drawing. For this purpose, the film web has to be heated with
a heating element before the deep drawing. During the deep
drawing, the film web is loaded variably. In particular in the
region of corners and in the edge region, the film web is
expanded to a substantially more pronounced extent than, for
example, on the base of the cavity or in the region of the
sealing seam. In order to avoid the film becoming too thin in
these regions, thicker film webs are wused, which has a
disadvantageous effect on the costs, the transport and the

disposal of the packaging which is to be produced.

It was therefore the object of the present invention to
provide a packaging machine which does not have the

disadvantages of the prior art.

The object 1is achieved by a packaging machine according to
Claim 1.

According to a further preferred subject of the abovementioned
invention, the packaging machine has a sealing mold, by way of
which an upper film is sealed to the packaging cavity, the
sealing mold having a heating element to heat it, the heating
element having a multiplicity of discrete heating means which

can be actuated individually or in groups.

According to the invention, the heating element has a
multiplicity of discrete heating means which can be actuated
individually or in groups. As a result, it 1s possible to

produce a very defined temperature profile in the film web,
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which temperature profile corresponds to the respective deep
drawing requirements. For example, the temperature should be
lower in the corner regions of the packaging, with the result
that no weak points are produced in the packaging cavities
which are to be manufactured. In the other regions of the film
web, from which the packaging is manufactured, the temperature
is higher, for example. Desired temperature profiles can also
be achieved in the sealing mold by the discrete heating means.
Sealing seams of different strengths can be achieved by the
level of the temperature in the region of the sealing frame
which is in contact with the film web and which produces the
actual sealing seam, wherein a higher temperature as a rule
results 1in a stronger sealing seam. The remainder of the
sealing mold is preferably heated to a less pronounced extent
than the region of the sealing frame. This not only saves
energy but is also advantageous, for example, in the
processing of shrinkable films which are not to shrink, or are

to shrink only a little, in the sealing mold.

The heating means can preferably be operated with a different
voltage, with the result that the individual heating means can
not only be switched on and off, but can also be operated in

each case with a different heat output.

The heating means very particularly preferably has temperature
sensors, for example thermocouples, by way of which the
temperature of the heating means can be measured locally. In
one particularly preferred embodiment of the packaging machine
according to the invention, the signal of said temperature
sensors 1s used to regulate the electrical voltage at one or

more heating means.

Furthermore, the packaging machine according to the invention
preferably has means for improving the thermal exchange
between the film web and the heating means. These means can
be, for example, vacuum channels, by way of which the film is
sucked onto the heating element. A further ©possibility

comprises pressing the film against the heating means by way
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of pressure.

In a further preferred embodiment, the heating element has
means for local cooling. This embodiment of the packaging
machines according to the invention 1s advantageous, in
particular, when the heating plate is to have regions which
are not to be heated or are to be heated only very slightly,
but which are nevertheless heated by the thermal conduction in

the heating plate.

The heating means is preferably controlled by a computer. This
computer can be used to determine which heating element is
loaded with wvoltage and how high this wvoltage 1is. The
distribution of the heat output can therefore be programmed
freely and stored. An optimum temperature distribution can
therefore be stored and called up as required for each
packaging format which 1is manufactured on the packaging
machine according to the invention. This temperature
distribution can also be a function of the film type to be
processed in each case. The deep drawing mold and/or the
sealing mold particularly preferably have/has an
identification, for example a barcode or a transponder. As
soon as said identification has been input or automatically
read into the computer, the desired temperature profile 1is
called automatically and the heating means are actuated

correspondingly in each case.

The invention will be explained in the following text using
figures 1 to 5. These explanations are merely by way of
example and do not restrict the general concept of the
invention.

In the drawing:

figure 1 diagrammatically shows the packaging machine

according to the invention;

figure 2 shows the heating element of the packaging
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-4 -
machine;

figure 3 shows an operating form of the heating element
of the packaging machine;

figure 4 shows a further operating form of the heating

element of the packaging machine; and

figure 5 shows an operating form of the sealing mold of

the packaging machine.

Figure 1 shows a diagrammatic illustration of one possible
embodiment of the ©packaging machine according to the
invention. An underfilm 42 is unrolled from a reel and 1is
first of all heated by way of a heating element 1.
Subsequently, the underfilm is deep drawn in a forming station
43. Said forming station 43 has a top mold 44 and a lower mold
45 which is arranged on a support 46. As shown by the double
arrow, the support 46 and therefore the lower mold 45 can be
displaced vertically. As soon as the packaging cavities 3 are
formed into the underfilm web 42, they are filled with the
material to be packaged 54. Subsequently, before the packaging
cavities pass into the sealing station 48, holes which are
required for the gas exchange in the packaging within the
sealing station are punched into the underfilm by means of a
punch 56. In the sealing station 48, an upper film 55 1is
sealed onto the underfilm 42 and the packagings are therefore
closed. In the present case, the upper film is also heated by
means of a heating element 1 and is then deep drawn by means
of the deep drawing mold 44. This deep drawing can serve to
provide an arched 1lid for the packagings. However, the deep
drawing can also serve to make the upper film shrinkable. The
sealing station also has a top mold 49 and a lower mold 50,
which are pressed against one another during sealing. A
sealing frame which is likewise heated by means of a heating
element 1s situated in the top mold 49. Finally, the
packagings which are then closed are separated in a cutting

station 51. The cross cutting means of the cutting station
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likewise has a top mold 52 and a lower mold 53, 1t being
possible for the lower mold 53 to be displaced vertically in

turn.

Figure 2 shows a heating element 1 which can be used to heat
the underfilm and upper film and which can also be situated in
the sealing molds 49, 50 of the sealing station 48. Said
heating element has a multiplicity of heating means 2 which
are arranged 1in a very defined uniform or nonuniform,
preferably uniform, pattern. The heating means 2 can be
actuated individually or in groups, preferably individually,
by a control element. The heating means can be switched on or
off and their heat output can be regulated by way of the
controller. A very defined temperature profile can therefore
be achieved in the respective film or in the sealing
operation. In the case of a format change, that is to say when
other packagings are to be manufactured, a different desired
temperature distribution can be set by means of the controller
of the packaging machine. In this case, other or additional
heating means are then actuated or operated with a different
heat output. This embodiment of the present invention has the
advantage that the heating means can be adapted simply to the
format which 1is to be manufactured in each case. In one
advantageous embodiment of the present invention, the
respective deep drawing or sealing mold has a transponder
which transmits a defined signal to the control unit. As soon
as the control unit receives this signal, it actuates the
respective heating means automatically in such a way that the
optimum temperature distribution for the respective mold is
achieved in the film web 42, 45 or during sealing. This
temperature profile can also be a function of the film which
is used, with the result that the operator of the packaging
machine according to the invention optionally still has to
communicate the film type to the controller of the packaging

machine.

Figure 3 uses dashed lines to show the outlines of a packaging

cavity which is to be manufactured. In the present case, for
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example, the heating means 2' which are emphasized in gray are
operated on account of the shape of said packaging cavity,
while the other heating means 2 have a lower temperature. The
intensity of the respective heating means is a function of the

desired temperature profile in the film.

Figure 4 shows another operating state of the heating plate of
the packaging apparatus according to the invention. In the
present case, the heating plate also has heating means 2''
which are emphasized in black and are intended to signal a
higher temperature than the heating means which are emphasized
in gray. In the present case, it is advantageous, in
particular, to heat the film sections which form the corner of
a packaging only to a very weak extent, in order to prevent
excegsive flow. Once it has been found, the optimum
temperature distribution in the heating plate and the
associated actuation of the heating means 2 are stored and can
be called wup manually or automatically. As a result,

changeover times are reduced considerably.

Figure 5 shows the heating means of a sealing mold. The
sealing frame has the designation 5 and is not a constituent
part of the heating plate 1, but rather is arranged in front
of the latter. The sealing frame represents a mold which is
adapted to the packaging format which is to be produced in
each case. Here, the sealing frame can also have a transponder
or another identification medium which meets the above
described function. It can be seen in this case that only the
heating cartridges 2' which are emphasized in gray and are
situated in the region of the sealing frame are heated, while
the other heating cartridges are switched off. This embodiment
saves energy and 1is advantageous, in particular, when
shrinkable films which are not intended to shrink during

sealing are used as underfilm or upper film.
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List of Designations

1 Heating element

2, 2', 2"! Heating means, heating cartridge

3 Packaging cavity

4 Packaging machine

5 Sealing frame

42 Underfilm web

43 Forming station

44 Top mold of the forming station

45 Lower mold of the forming station

46 Support of the lower mold of the forming
station

48 Sealing station

49 Top mold of the sealing station

50 Lower mold of the sealing station

51 Cutting station

52 Top mold of the cutting station

53 Lower mold of the cutting station

54 Material to be packaged

55 Upper film

56 Punches
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Patentkrav

1. Emballeringsmaskine (4) med en formestation (43), der
indformer fordybninger (3) i en foliebane (42, 55), hvor et
varmeelement (1) opvarmer foliebanen (42) fgr deformeringen,
hvor varmeelementet har et stort antal diskrete varmemidler
(2, 2', 2"), der kan aktiveres enkeltvist eller gruppevist,
kendetegnet wved, at varmemidlerne (2, 2', 2") er aktiveret
sadan, at de frembringer en ganske bestemt temperaturprofil i
foliebanen, hvilken temperaturprofil svarer til de respektive

dybtrekningskrav.

2. Emballeringsmaskine ifglge krav 1, kendetegnet ved, at
den har et forseglingsverktegj (49, 50), hvormed en gvre folie
(55) kan forsegles til emballeringsfordybningen, hvor
forseglingsverktgjet (49, 50) har et varmeelement (1) til
dette forseglingsvaerktgjs opvarmning, hvor varmeelementet (1)
har et stort antal diskrete varmemidler (2, 2', 2"), som kan

aktiveres enkeltvist eller gruppevist.

3. Emballeringsmaskine ifglge et af de foregaende krav,
kendetegnet ved, at varmemidlerne (2, 2', 2") kan drives med

forskellig spaending.

4. Emballeringsmaskine ifglge et af de foregaende krav,
kendetegnet ved, at varmeelementet (1) har i det mindste en
temperatursensor, hvis signal tjener til styring af et eller

flere varmemidler (2, 2', 2").

5. Emballeringsmaskine ifwglge et af de foregaende krav,
kendetegnet ved, at den har midler til at forbedre

varmeoverfgrslen mellem foliebanen (42) og varmeelementet (1).

6. Emballeringsmaskine ifglge et af de foregaende krav,
kendetegnet ved, at varmeelementet (1) har midler til 1lokal

kzling.
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Fig. 2
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Fig. 3
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Fig. 4
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