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A method and an apparatus for the moulding of a part from a gas-pervious raw material compound in a gas-pervious mould (14). The
mould is positioned in flow chamber (10) in such a way that the gas flowing through the flow chamber is also caused to flow through the

mould. A gas-pervious filling material chamber (16, 18) filled with

filling material (26) is positioned in front of and/or behind the mould,

which filling chamber brings about a desired, for instance an equally large, pressure drop over the "package” (12) formed by the mould and
the filling material chamber along the whole cross-sectional area of the flow chamber. The invention also relates to the product produced

by the method.
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METHOD AND APPARATUS FOR HE PRODUCTION OF A GAS-
PERVIOUS PART IN A GAS-PERVIOUS MOULD AND A PRODUCT
MADE BY THIS METHOD

- The present invention relates to a method and an
apparatus for the moulding of a part from a gas-per-
vious raw material compound in a gas-pervious mould,
which at least at one stage of the production is

5 positioned in the gas flow of a flow chamber in such
a way that the gas flows through the mould and the raw
material. The present invention also relates to a
product made by this method.

10 International Application WO 91/18828 discloses an
apparatus for the production of formed parts, such as
seat pads, in gas-pervious moulds. The production of
the seat pads is carried out by positioning the mould
in a flow chamber and filling it with padding material

15 by means of a vacuum pressure, which mould in addition
to the padding material contains binding fibres
melting under the influence of heat. After the mould
has been filled, hot air is passed through the filling
chamber, which then also flows through the mould and

20 the layer of padding material contained in it. When
the temperature of the padding material has risen to
a sufficiently high level, the binding fibres of the
padding material melt and form bonds therein. After
the heating step, the mould and the moulded part

25 contained in it are caused to cool by leading air
through the mould so as to solidify the binding
material. The mould can be pressed together after the
heating step.



WO 94/15768 PCT/FI194/00013

2

It is sometimes difficult, in the heating step, to
heat evenly throughout the part to be moulded, if it
is not rectangular, i.e. if the layer of padding
material is not of uniform thickness in the direction
5 of the gas flow, but there are both thin and thick
portions. When heat energy is led to the mould and the
part to be heated contained therein, the hot air used
for this purpose passes mainly through those points in
which the pressure drop through the mould is smallest,
10 i.e. through those points in which the layer of
padding material is the thinnest. The portions of the
part to be moulded, through which the main part of the
hot gas flows, will then easily overheat, other
portions possibly remaining below the 'moulding

15 temperature.

It is an object of the present invention to provide a
method and an apparatus which enable uniform heating
and cooling of a part to be moulded in a mould.

20
It is another object of the invention to provide a
method and an apparatus which better than before
enable the production of parts of a variety of forms
comprising both thin and thick layers of material.

25

It is a further object of the invention to provide a
product produced by the new method, which comprises
both thin and thick material layers.

30 In order to achieve the above mentioned objects, the
method according to the present invention for the
moulding of a part in a gas-pervious mould positioned
in a flow chamber is characterized in that a gas-
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pervious layer of filling material is disposed in the
flow chamber immediately in front of and/or behind the

gas-pervious mould.

5 The apparatus according to the invention for the
moulding of a part in a gas-pervious mould is
correspondingly characterized in that a gas-pervious
filling material chamber filled with filling material
is positioned in front of and/or behind the mould, in

10 relation to the flow in the flow chamber.

The  product according to the invention is
characterized in that the pressure drop caused by the
raw material compound which is used to produce it

15 and/or the moulded part in the gas flow depends mainly
on the thickness of the layer of raw material
compound, i.e. the shape of the part to be moulded,
and that the wvariation of the pressure drop
attributable to the shape of the moulded part is

20 compensated during the production by positioning a
layer of gas-pervious filling material in front of
and/or behind the mould.

The arrangement according to the invention thus makes
25 it possible to adjust the pressure drop in the gas
flow over the mould filled with raw material compound
and the filling material chamber filled with filling
material to a suitable value along the whole width of
the ‘"package" to be heated. This ensures when
30 desirable, for instance during the heating stage, in
which hot air is passed through the flow chamber, a
constant pressure drop over the whole cross section of

the flow chamber, a uniform gas flow through the mould
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and a uniform heating of the mould and the raw
material compound. An uniform temperature in the mould
and the raw material compound enables uniform

moulding.

The filling material should preferably have the same
gas resistance as the raw material compound in the
mould, i.e. the part to be moulded. For instance, when
producing parts from a mixture of polyester fibres in
10 which the fibre mixture consists of a matrix fibre and
a binding material, i.e. a glueing or binding fibre
melting at a lower temperature than the matrix fibre,
the same polyester fibre, i.e. the matrix fibre which
is used for producing the parts to be moulded, can ad-
15 vantageously be used as filling material. The binding
material can then be entirely omitted. The filling
material is not subjected to compression during the
production and consequently the properties of it do
not substantially change in the heating process.
20
The arrangement according to the invention can also be
used to lead heat energy to a desired portion of the
mould by varying the gas resistance of the filling
material, for instance by filling the outside part of
25 the mould to different densities. Thus various parts
of the filling material chamber can be filled with
filling materials having different gas resistances or
layers of filling material of different thicknesses
can be formed on the outside of various parts of the
30 mould.

In the following, the invention will be described in

greater detail with reference to the accompanying
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drawings, in which
FIGS. 1 - 4 are schematic cross sectional views of the
apparatus according to the invention at different
stages of the production, and

5 FIG. 5 is a schematic enlarged view of the mould and
filling material chamber "package" according to the

invention.

FIG. 1 shows a flow chamber 10 in which a "package" 12

10 consisting of a mould 14 and filling material chambers
16 and 18 are disposed. FIG. 1 shows a two-piece mould
14 in the first step, i.e. filling step, which mould
is formed of an upper part 20 made of a gas-pervious
material, e.g. a porous material, and a corresponding

15 lower part 22. An inlet (not shown) for the supply of
the raw material compound is connected to the mould.
At the production stage shown in FIG. 1, the raw
material from which the part 24 to be moulded is
formed is fed into the mould by arranging a vacuum

20 pressure on the outside of the mould. The mould is not
full at the stage shown in FIG. 1.

The upper part 20 of the mould is covered by the
filling material chamber 16 and the lower filling
25 chamber 18 is disposed by the lower part 22 of the
mould. The filling material chambers cover
substantially the whole cross section of the flow
chamber 10. The filling material chambers can be made
of, for instance, netlike material or other gas-
30 pervious material, which is able to hold the filling

material 26 in the filling material chambers.

In the embodiment shown in FIG. 1, the f£filling
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material chambers are shaped in such a way that sides

28, 30 facing the mould correspond to the shape of the

upper and lower parts of the mould and sides 32, 34

turned away from the mould are flat and at right
5 angles to the gas flowing through the flow chamber.

The "package" formed by the mould 14 and the filling
material chambers 16 and 18 is supported by side walls
36 and 38, which enables moving the "package" from one

10 flow chamber to another, if necessary.

The flow chamber 10 is additionally provided with gas

connection openings 40 and 42, through which gas can

be introduced into or discharged from the flow
15 chamber.

FIG. 2 shows the apparatus according to the invention
in the following step, i.e. the heating step, in which
hot gas, e.g. hot air, is led from the gas opening 40

20 to the flow chamber and further through the "package".
The gas is sucked away through the opening 42.

The hot gas flows evenly through the "package " 12 and
the mould positioned therein heating the raw material
25 compound contained in the mould to a uniform tempera-
ture. A relatively thick layer of filling material in
the central portion of the filling material chamber
prevents the gas from flowing faster through the
central portion of the mould than through the sides of
30 the mould, although the flow resistance due to the
thicker raw material layer is higher at the sides of

the mould than in the central portion of the mould.
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FIG. 3 shows the third production step, i.e. the com-
pression and cooling step, in which cold air is passed
from gas opening 42 to the flow chamber and through
the "package" 12 so as to solidify the molten binding
5 material and bind the raw material into the shape of
the mould. The gas is removed through gas opening 40.

At the same time, the upper part 20 of the mould is

pressed against the lower part 22 of the mould so as
10 to compress the part 24 formed from the raw material

in the mould. The upper part is slidingly mounted in

the side walls 36 and 38 in such a way that it and the

upper filling material chamber 16 can be pressed by

mechanical means (not showed) towards the lower part
15 22 of the mould.

FIG. 4 shows the last step, i.e. that of the mould
emptying. The upper part of the flow chamber and the
upper parts of the mould and the filling material
20 chamber connected to it can be raised so that the
moulded part 24 can be removed from the mould.

FIG. 5 shows in enlarged scale the "package" 12 formed
by the mould 14 and the filling material chambers 16
25 and 18. The side portions of the mould are
considerably higher than the central portion of the
mould and thus the pressure drop through the central
portion of the mould is obviously considerably smaller
than through the sides of the mould. However, the
30 filling material layers 26a and 26b disposed on the
upper and lower sides of the mould equalize the
pressure drops dpl, dp2 and dp3 produced over the
mould and the filling material layers making them
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essentially the same.

As can be seen from FIG. 5, the thickness of the
filling material layers on the upper side and the
5 . lower side of the mould do not necessarily have to be
of the same thickness but can be entirely different.
If desired, the filling material layer can be provided

on one side of the mould only.

10 The filling material layer consists preferably of a
material similar to the raw material contained in the
mould, and it is disposed in the filling material
chamber formed, for instance, of netlike material. On
the other hand, it is conceivable that the filling

15 material layer be formed from some solid porous
material having a suitable flow resistance. A separate
net is then not needed for holding the f£filling
material together. It 1is even conceivable that the
upper and lower parts of the actual mould be made of

20 a porous material replacing the filling material and
that the walls of the mould be shaped in a suitable
manner so that the pressure drop in the gas flow
caused by the "package", taking into consideration the
pressure drop caused by the part to be moulded, be

25 constant over the whole cross section or vary in a

desired manner.

In the embodiments shown in FIGS. 1 - 4, the filling
of the mould as well as the heating and cooling take
30 place in the same flow chamber. It is quite
conceivable that these steps be arranged to take place
in different flow channel using a movable mould and
filling material chamber "package". The various flow
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chambers can be essentially similar, but connected to

different gas and vacuum pressure systems.

When using several flow chambers, the "package" is

5 first brought to a filling chamber, in which the mould

is filled by means of vacuum pressure. The wvacuum

pressure is produced by suction effected on the

outside of the mould. After the f£filling , the

"package" is transferred to a heating chamber, which

10 is connected to a hot gas or air supply or suction

pipe. When the temperature of the mould and the raw

material has reached a suitable value, the "package"

is transferred from the heating chamber to a

compression and cooling chamber provided with means

15 for effecting compression and connected to a cold gas
or air supply pipe.

The invention is not intended to be limited to the
embodiments shown and described above, but can be

20 modified within the scope of the invention defined in
the appended claims.
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Claims

1. A method for the moulding of a part from a gas-per-
vious raw material compound in a gas-pervious mould
5 which at least at one stage of the production is posi-
tioned in the gas flow of a flow chamber in such a way
that the gas flows through the mould and the raw
material,
characterized in that
10 a gas-pervious layer of filling material is positioned
immediately in front of and/or behind the gas-pervious
mould in the gas flow.

2. The method according to claim 1, characterized in
15 that such a layer of £filling material is formed in

front and/or behind the mould that the pressure drop

caused by the mould, the raw material compound and the

filling material layer, all taken together, at various

points of the gas flow is substantially constant over
20 the whole cross section of the gas flow.

3. The method according to claim 2, characterized in
that the gas resistance of the filling material is
substantially the same as the gas resistance of the

25 raw material compound at least at one stage of the
production of the part.

4. The method according to claim 2, characterized in
that the gas resistance of the filling material is
30 substantially the same as the gas resistance of the

raw material compound in the heating step of the part.

5. The method according to claim 1, characterized in
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that the production of the part comprises the
following steps:

- a filling step, in which the mould is filled with
the raw material compound,

5 - a heating step, in which hot gas, such as air, is
passed through the mould, through the raw material
compound contained therein and the filling material
layer on the outside of the mould, and
- a cooling step, in which a cooling gas, such as air,

10 is passed through the mould, through the raw material
compound contained therein and the filling material
layer on the outside of the mould.

6. The method according to claim 5, characterized in
15 that the filling, heating and cooling steps take place
when the mould is in the same flow channel.

7. The method according to claim 5, characterized in
that the filling, heating and cooling steps take place
20 when the mould is in different flow channels.

8. The method according to claim 5, characterized in

that the part to be moulded is compressed in the mould

between the heating step and the cooling step and/ or
25 1in the cooling step.

9. An apparatus for the moulding of a part from a gas-
pervious raw material compound (24), which apparatus
comprises a gas-pervious mould (14) which is
30 positioned in a flow chamber (10) in such a way that
the gas flowing through the flow chamber is caused to
flow also through the mould, characterized in that a
gas-pervious filling material chamber (16, 18) filled
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with filling material (26) is positioned in front of
and/or behind the mould in relation to the flow in the
flow chamber.

5 10. The apparatus according to claim 9, characterized
in that a filling material chamber is positioned in
front of the mould and another behind it,

- the cross sectional area of which is substantially
the same as the cross sectional area of the mould
10 disposed in the flow chamber and/or of the flow
chamber and
- the side (28, 30) facing the mould of which is
shaped to follow the shape of the mould and running in
close contact with it.
15
11. The apparatus according to claim 9, characterized
in that the sides (32, 34) of the filling material
chamber turned away from the mould are flat and at
right angles to the gas flowing through the flow
20 chamber.

12. The apparatus according to claim 9, characterized
in that the mould and the fillig material chamber are
movable from one flow chamber to another for different

25 production steps.

13. A gas-pervious moulded part, which is moulded from

a gas-pervious raw material compound in a gas-pervious

mould which at least at one stage of the pioduction is
30 positioned in the gas flow of a flow chamber in such

a way that the gas flows through the mould and the raw

material,

characterized in that
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the pressure drop in the gas flow caused by the raw
material compound and/or the moulded part depends
mainly on the thickness of the layer of the raw
material compound, i.e. the shape of the part to be
5 moulded, and that
the variation of the pressure drop attributable to the
shape of the moulded part is compensated during the
production by positioning a gas-pervious layer of
filling material in front of and/or behind the mould.
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