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(57) Abstract: Mixing device 1, dosing container and mix-
ing hopper for mixing a synthetic starting material with an
additive, in particular a granular additive or additive in
powder form, comprising a mixing housing 10 with an inlet
14 for allowing the substances into a mixing chamber 12
bounded by the mixing housing and an outlet 16 for dischar-
ging the substances from the mixing chamber in mixed form,
wherein a rotor body 11 is provided on a rotatable shaft 17
in the mixing chamber and comprises on a side a number of
rotor arms 18 extending parallel to the shaft in the direction
of an opposite wall of the mixing housing 10, and wherein
the opposite wall of the mixing housing is provided with a
number of stator arms 19 extending parallel to the shaft in
the direction of the rotor body, and wherein a mixing hopper
is provided having an infeed side for receiving a flow of the
substances for mixing and an outfeed side which is in open
communication with the inlet of the mixing housing 10, and
wherein a dividing body is provided between the infeed side
and outfeed side in order to divide the flow of the substances
for mixing into a number of at least substantially equal part-
flows.



WO 2015/170986 A2 WAL 00 TN VT AR AR RO A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



10

15

20

25

WO 2015/170986 PCT/NL2015/050325

1-

Mixing device, mixing hopper and dosing container

The present invention relates in a first aspect to a dosing container for application in a
mixing device for mixing a synthetic starting material with an additive, in particular for
instance a granular additive or additive in powder form, which dosing container
comprises a space bounded by a container wall for containing a supply of a substance for
mixing and carrying a dosed quantity of the substance therefrom to a mixing housing of
the mixing device, which space is in air-exchanging communication with an ambient air
via an air filter, and wherein the dosing container is provided with measuring means

which are able and configured to measure a weight change in the container.

A dosing container is often applied in a mixing device in order to contain a supply of one
of a number of substances for mixing and to be able to draw therefrom in dosed manner
a quantity of the substance required for a mixing process. A known dosing container
comprises a space bounded by a container wall for containing a supply of substance. The
container wall comprises a filling opening on an upper side to enable the space to be filled
with a substance. On an opposite underside the container wall comprises a funnel-like
bottom which narrows to a pouring opening at which a dosed quantity of the substance
stored in the space can be released. The dosing container can in practice be in
communication via for instance the pouring opening with a mixing hopper of the mixing

device in order to supply a dosed quantity of the substance to the mixing hopper.

For a correct dosage of a quantity of the substance the known dosing container is
provided with a set of load cells comprising a pressure or strain-sensitive sensor for the
purpose of measuring a mechanical deformation in the load cell. The load cells are
mounted on the container wall such that a pressure decrease in the dosing container due
to a quantity of the substance being drawn off results in a mechanical deformation which

is measured by the sensor and converted into a precise weight determination of the
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quantity of substance drawn off. In order to prevent an underpressure occurring in the
space due to a quantity of substance being drawn off from the dosing container, the
container wall of the known dosing container comprises an opening along which the
space is in air-exchanging communication with an ambient air. The space in the dosing
container is aerated via the opening when a quantity of the substance is drawn from the
dosing container so that no underpressure occurs in the space. An air filter is provided in
order to prevent undesired escape from the dosing container of the substance with which

the dosing container is filled.

A drawback of this known dosing container is that the air filter can become saturated with
dust particles, particularly when a powdery substance is held in the dosing container,
whereby the air-permeability thereof deteriorates. The required aeration of the space in
the dosing container can hereby be disrupted, whereby it is not possible to preclude a
certain underpressure when substance is drawn from the container. Such an
underpressure in the container disrupts the measurement values of the load cells so that

an accurate dosing of a quantity of substance becomes difficult or impossible.

A dosing container according to the present invention obviates this drawback in that the
dosing container comprises further pressure-sensitive aerating means which are able and
configured to allow air into the dosing container. The pressure-sensitive aerating means
can be configured such that they are activated at a relatively low pressure in the space,
for instance lower than atmospheric pressure, and provide for the necessary supply of air
to the space in order to increase the pressure, while the space is closed off from the
outside air at a desired pressure, for instance atmospheric pressure. In a preferred
embodiment hereof, the dosing container according to the present invention is
characterized in that the further aerating means comprise a non-return valve in a wall of
the dosing container, and particularly in a cover of the dosing container which bounds the

space on an upper side. The non-return valve is a particularly practical embodiment of an



10

15

20

25

WO 2015/170986 PCT/NL2015/050325

3

aerating means with which an underpressure in the space of the dosing container can be

prevented in controlled manner.

The present invention further relates to a mixing device for mixing a synthetic starting
material with an additive, in particular for instance a granular additive or additive in
powder form, comprising a mixing housing with an inlet for allowing the substances into a
mixing chamber bounded by the mixing housing and an outlet for discharging the
substances from the mixing chamber in mixed form, wherein a rotor body is provided on
a rotatable shaft in the mixing chamber and comprises on a side a number of rotor arms
extending parallel to the shaft in the direction of an opposite wall of the mixing housing,
and wherein the opposite wall of the mixing housing is provided with a number of stator

arms extending parallel to the shaft in the direction of the rotor body.

Such a mixing device is known from European patent EP0615781. The mixing device
described therein comprises a mixing housing with a mixing chamber for receiving a
mixture of two or more substances therein. A rotor body with a number of rotor arms is
provided in the mixing chamber, and a number of stator arms are provided which extend
from a wall of the mixing housing. Through a rotation of the rotor body the rotor arms
move through the mixture as stirring rods and impart a flow path here to the mixture
between the inlet and the outlet. The stator arms fixed on the mixing housing function as
immobile obstacle in the flow path of the mixture so that different flows are created
around them in the mixture which provide for a good mixing of the substances supplied

to the mixing housing.

An excellent homogeneous mixing of the substances can hereby be realized in most cases
with the known device. In the case of a mixture of substances which tend to display a
relatively high degree of clotting or agglomeration, particularly the addition of a mineral

in relatively fine powder form, such as for instance calcium carbonate, to a synthetic
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starting material such as for instance polyvinyl chloride, the known device requires a

further improvement.

The present invention has for its object, among others, to provide such a further

improved mixing device.

In order to achieve the intended object a mixing device of the type stated in the preamble
is characterized according to the present invention in that a mixing hopper is provided
having an infeed side for receiving a flow of the substances for mixing and an outfeed side
which is in open communication with the inlet of the mixing housing, and wherein a
dividing body is provided between the infeed side and outfeed side in order to divide the
flow of the substances for mixing into a number of at least substantially equal part-flows.
The mixing hopper is applied to enable different substances for mixing to be added to
each other and supplied more easily to the inlet of the mixing housing of the mixing
device. The dividing body here provides for a premixing of the substances for mixing to a
premixture suitable for further processing in the mixing housing to a final mixture with

the desired homogeneity.

In a further preferred embodiment a mixing device according to the present invention is
characterized in that the mixing hopper is provided between the dividing body and the
outfeed side with a rotatable stirring body which is able to rotate through the part-flows
with a stirring part in a plane transversely of a flow direction of the substances for mixing.
A local coagulation of substances is prevented by stirring through the part-flows with the
stirring body, so that the substances continue to flow in the mixing hopper. The stirring
body moreover contributes to an improved premixing of the substances so that the

premixture is highly suitable for feed into a mixing housing of the mixing device.

In a further preferred embodiment a mixing device according to the present invention is
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characterized in that the mixing device comprises a dosing container for containing a
supply of a substance for mixing and for carrying a dosed quantity of the substance
therefrom to the mixing housing, wherein the dosing container is provided with
measuring means which are able and configured to measure a weight change in the
container, wherein the dosing container comprises an air filter for aerating a content of
the dosing container and wherein the dosing container comprises further pressure-
sensitive aerating means which are able and configured to allow air into the dosing
container. The dosing container is used to contain a supply of one or more of a number of
substances for mixing and to enable a quantity required for a mixing process to be drawn
therefrom in dosed manner in order to enable this dosed quantity to be provided,

optionally via a mixing hopper, to the inlet of the mixing housing.

For a correct dosing of a quantity of the substance the dosing container is provided with
measuring means which measure a weight change in the dosing container so that a
weight of a quantity of substance drawn off can be determined. In order to prevent an
underpressure occurring in the space due to a quantity of substance being drawn off from
the dosing container the container wall comprises an opening along which the space isin
air-exchanging communication with an ambient air. The space is aerated via the opening
when a quantity of the substance is drawn out of the dosing container so that no
underpressure occurs in the space. An air filter is provided in order to prevent the
undesired escape from the dosing container of a quantity of the substance with which the

dosing container is filled.

In a further preferred embodiment a mixing device according to the present invention is
characterized in that the further aerating means comprise a non-return valve in a wall of
the dosing container. A non-return valve or check valve is a particularly practical

embodiment of an aerating means with which an underpressure can be prevented in the

space of the dosing container. The non-return valve or check valve is preferably arranged
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in a cover of the dosing container, which cover bounds a storage space in the dosing

container on an upper side.

The present invention further relates to a mixing hopper for application in a mixing device
for mixing a synthetic starting material with an additive, in particular for instance a
granular additive or additive in powder form, which mixing hopper is open on an infeed
side in order to receive a flow of the substances for mixing and leaves an opening on an
outfeed side in order to discharge the substances to a mixing housing of the mixing
device, and wherein a dividing body is provided between the infeed side and outfeed side
in order to divide the flow of the substances for mixing into a number of at least

substantially equal part-flows.

Mixing hoppers are usually applied in a mixing device in order to add to each other
different substances for mixing to form a premixture which can be carried to a mixing
housing of the mixing device so as to be mixed therein to a final mixture with the desired
homogeneity. A mixing hopper of the above described type is thus known having an open
infeed side on which the mixing hopper can be filled with two or more different
substances for mixing and an opening on an outfeed side for discharging the substances
as premixture to a mixing housing of the mixing device. Between the infeed side and
outfeed side the known mixing hopper has a dividing body which divides the flow of the
substances for mixing into a number of at least substantially equal part-flows. The
dividing body provides here for a premixing of the separate substances to a premixture
suitable for processing in the mixing housing to a final mixture with the desired
homogeneity. A drawback of the known mixing hopper is that the dividing body can cause
local blockages in the flows, so-called bridge formation. This impedes a proper
throughflow of the mixture and, in extreme cases, can even result in complete stagnation
of the flow, whereby a mixing process is slowed down. This problem can be considerable,

particularly in the case of a mixture of substances with a tendency to clot, such as a
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mixture of a fine mineral powder and a plastic.

A mixing hopper according to the present invention obviates this drawback in that the
mixing hopper has the feature that a rotatable stirring body is provided between the
dividing body and the outfeed side which is able to rotate through the part-flows with a
stirring part in a plane transversely of a flow direction of the substances for mixing. A local
coagulation of substances is prevented by stirring through the part-flows with the stirring
body, so that the flow continues to move. The stirring body moreover contributes to an
improved premixing of the substances so that the premixture is suitable for feed into a

mixing housing of the mixing device.

In a preferred embodiment a mixing hopper according to the present invention is
characterized in that a further rotatable stirring body is provided between the infeed side
and the dividing body which is able to rotate through the flow with a stirring partin a

plane transversely of a flow direction of the substances for mixing.

In a preferred embodiment a mixing device according to the present invention is
characterized in that the rotor arms are positioned on an imaginary circular line at a
regular distance from each other and follow the imaginary circular line during rotation of
the rotor body, and that the stator arms are positioned at a distance from the imaginary
circular line wherein a shortest possible distance between a stator arm and a passing
rotor arm amounts to a maximum of 10 mm. The invention is based here on the insight
that such a narrowing in a flow path of the mixture due to the relatively small distance
between the stator arms and rotor arms in the mixing chamber results in local stresses in
the mixture, wherein compact pieces such as a relatively coarse agglomerates are
pulverized. When there is a greater distance between the stator arms and rotor arms, the
mixture encounters too little resistance and the resulting play of forces in the mixture is

too limited for a good breakdown of the compact pieces, so that undesired lumps in the
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final mixed product can therefore occur during a process of mixing a synthetic starting

material with an additive.

Although a shortest possible distance between a stator arm and passing rotor arm of a
maximum of 10 mm results in breakdown of possible compact pieces in the mixture, in a
preferred embodiment a mixing device according to the present invention has the feature
that a shortest possible distance between a rotor arm and a most closely positioned
stator arm amounts to a minimum of 3 mm, and is preferably between 5 and 8 mm. With
a narrowing of less than 3 mm between the rotor arm and stator arm a resistance
becomes so great due to friction in the mixture that a rotation of the rotor body is made
more difficult during use, requires a heavy drive, or is even made impossible. It has been
found that a shortest possible distance between rotor arm and stator arm lying in a range
of 5 to 8 mm produces excellent results, wherein no or hardly any clotted parts occur in
the final mixture following a mixing process of a synthetic starting material and an

additive.

In a further preferred embodiment a mixing device according to the present invention is
characterized in that a first set of stator arms positioned on an imaginary circular line at a
regular distance from each other and a second set of stator arms positioned on an
imaginary circular line at a regular distance from each other is provided in the mixing
chamber, wherein the second set of stator arms describes a larger imaginary circle than
the first set of stator arms, and that a set of rotor arms positioned on an imaginary
circular line at a regular distance from each other is provided at least between the first set
and second set of stator arms. Through rotation of the rotor body the rotor arms move
during a mixing process in a circular path along stator arms positioned on either side
thereof, whereby an excellent homogeneous mixing of the synthetic starting material and

the additive is realized.
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In a particular embodiment a mixing device according to the present invention has the
feature that at least one further set of rotor arms positioned on an imaginary circular line
at a regular distance from each other is provided. The resulting mixing by at least two sets
of rotor arms is found in practice to be sufficient to obtain the desired homogeneous
mixture with a single passage through the mixing housing of the synthetic starting

substance and the additive, in particular a granular additive or additive in powder form.

In order to be able to provide in the mixing housing at least two sets of rotor arms
positioned on an imaginary circular line at a regular distance from each other and at least
two sets of stator arms positioned on an imaginary circular line at a regular distance from
each other so that a good mixing of substances can thereby be realized, a mixing device
according to the present invention is characterized in a further particular embodiment in
that the mixing housing is cylindrical and that the mixing chamber has a circular cross-
section with a diameter between 350-500 mm. Such a dimension of the mixing chamber
provides sufficient space for the provision of the stator arms and rotor arms with the
shortest possible distance between a rotor arm and a most closely positioned stator arm

amounting to a minimum of 3 mm and a maximum of 10 mm.

In a further preferred embodiment a mixing device according to the present invention is
characterized in that the shaft with the rotor body is coupled to rotation means which are
able and configured to rotate the shaft with the rotor body in a first direction and in a
second, opposite direction, and characterized in a particular embodiment hereof in that
the rotation means are able and configured to change a direction of rotation of the rotor

body alternately between the first direction and the second direction at a preset interval.

With prolonged rotation of the rotor body in one direction and particularly when mixing

substances which display a high degree of clotting, deposits of substance can accumulate
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after a time against the arms on the surface of the arms facing in the direction of rotation,
which is usually counter to a flow direction of the mixture. Due to the relatively high
forces in the mixture these deposits can in the course of time harden against the surface
of the arms to form undesired clots or lumps in the mixture, which are difficult or
impossible to break down afterward so as to realize a homogeneous mixing of the
mixture. By making use of a rotor body which is rotatable in opposite directions a first
rotation direction can initially be applied, and an opposite rotation direction can then be
applied before hardened deposits form against the rotor arms and/or stator arms. The
hardening of deposits against the arms, and thereby clotting in the mixture, is hereby
prevented. An adjustment of the direction of rotation of the rotor body can be effected
manually, although a more practical solution is to provide the mixing device with
programmable control means which control the rotor body and change the direction of

rotation of the rotor body at a pre-programmed interval.

In a further preferred embodiment a mixing device according to the present invention has
the feature that the rotor body divides the mixing chamber into a primary mixing
compartment at the inlet and a secondary mixing compartment at the outlet, and
comprises an opening as passage between the primary mixing compartment and the
secondary mixing compartment. A relatively long flow path is hereby realized in the
mixing chamber, wherein a mixture is carried from the inlet through the primary mixing
compartment and then via the passage to the secondary mixing compartment and on to
the outlet. Substances received in the mixing chamber are hereby fully mixed to a

homogeneous mixture.

For complete control over the mixing process it is desirable here for the opening in the
rotor body to be at least substantially at the same position in the mixing chamber during a

mixing process, so that the flow path in the mixing chamber does not change during the
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mixing process. If the opening is not provided in the centre of the rotor body the position
thereof relative to the mixing chamber will however change during rotation of the rotor
body. In a further preferred embodiment a mixing device according to the present
invention therefore has the feature that the rotor body comprises a number of openings
positioned regularly on an imaginary circular line and that sealing means are provided
which are able and configured to leave clear at least one of the number of openings and
to seal the remaining of the number of openings. During rotation of the rotor body one of
the openings will rotate continuously to a position at least close to a determined fixed
position in the mixing chamber, so that a passage to the secondary mixing compartment
is continuously left at this determined fixed position. The remaining of the number of
openings which are not located close to the determined fixed position are sealed with the
sealing means in order to limit an overall route through the rotor body and thereby

prevent too short a residence time of the mixture in the primary mixing compartment.

In a further preferred embodiment a mixing device according to the present invention has
the feature that the sealing means comprise a plate-like body which is provided in the
mixing chamber and is placeable in front of the remaining of the number of openings so
as to seal them. The plate-like body is a practical solution for sealing the remaining
number of the openings provided in the rotor body. A design of the plate-like body is such
here that it is displaceable relative to the rotor body between a ring of stator arms and an
adjacent ring of rotor arms, and thus displaces during a rotation of the rotor body relative

thereto in order to seal the remaining of the number of openings.

In a further preferred embodiment a mixing device according to the present invention has
the feature that the rotor body comprises a circular disc, a centre of which lies out of line
with a centre of a cross-section of the mixing chamber. Such a non-central placing of the

rotor disc enhances an inflow of substances into the mixing housing at the inlet, so that
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an overall mixing process progresses more quickly.

In a further preferred embodiment a mixing device according to the present invention has
the feature that the outlet for discharging the substances from the mixing chamber in
mixed form comprises a transport mechanism which determines process speed and which
is configured such that the transport mechanism for transporting the substances in mixed
form from the mixing chamber substantially determines the speed at which substances
are supplied to the inlet of the mixing housing. By means of the output speed at which
mixed material is moved out of the mixing housing it is also determined how much
substance is supplied by means of the dosing container on an infeed side via the mixing
housing and through the mixing hopper. This such that the supply is as homogeneous as
possible and the residence time of the substances in the mixing device is sufficient to

provide a homogeneous mixture.

In a further preferred embodiment a mixing device according to the present invention has
the feature that the transport mechanism determining the process speed comprises a
dosing screw in dual form which is suspended such that a first dosing screw engages in a
second dosing screw such that the substances are transported out of the mixing chamber
in mixed form. The output speed can be controlled very precisely by means of such a
transport means, while the relative suspension of the first and second dosing screw
functionally ensure that possible accumulations of material on the transport means are
scraped off each other. A transport mechanism determining process speed is thus created
which can be controlled very precisely and which is relatively not susceptible to material

accumulating on the transport means.

The invention will now be further elucidated on the basis of an exemplary embodiment

and an accompanying drawing. In the drawing:
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figure 1 shows a front view of a mixing device according to the present invention
with a mixing housing and a mixing hopper; and

figure 2 shows a side view of the mixing device according to figure 1.

The figures are otherwise purely schematic and not drawn to scale. Some dimensions in
particular may be exaggerated to greater or lesser extent for the sake of clarity.
Corresponding parts are designated as far as possible in the figures with the same

reference numeral.

As shown in figures 1 and 2, mixing device 1 according to the present invention comprises
a cylindrical mixing housing 10 which bounds a mixing chamber in which a number of
substances can be mixed to a homogeneous mixture. The mixing chamber is divided here
into a primary mixing compartment 12 and a secondary mixing compartment 13 by a
rotor body 11 in the form of a circular metal disc. Provided in the mixing housing is an
inlet 14 along which the substances can be carried into the primary mixing compartment.
Provided in rotor body 11 are a number of openings 15 which allow passage from the
primary mixing compartment to the secondary mixing compartment. An outlet 16 is
provided in the mixing housing in order to discharge the substances mixed to a
homogeneous mixture thereto from the mixing housing. The substances to be mixed in
the mixing housing thus move during a mixing process from inlet 14 through the primary
mixing compartment 12 and through an opening 15 via the secondary mixing

compartment 13 to the outlet.

Rotor disc 11 is coupled rotatably to a central drive shaft 17 in the mixing chamber. Via
central drive shaft 17 rotor disc 11 can be driven so as to rotate in a first direction as well
as in an opposite second direction. Control means which change a direction of rotation of

the drive shaft at a preset interval can be coupled to the drive shaft for this purpose.
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Provided on the rotor disc are rotor arms 18 which rotate through the mixing chamber
during rotation of the rotor disc. On a first side of the rotor disc a number of the rotor
arms extend parallel to central drive shaft 17 from the rotor disc in the primary mixing
compartment in the direction of a first wall of the mixing housing. In similar manner a
number of the rotor arms extend parallel to the central drive shaft 17 from the rotor disc
in the secondary mixing compartment in the direction of a second, opposite wall of the
mixing housing. In both mixing compartments the rotor arms are provided here as a set of
rotor arms which are positioned on an imaginary circular line at a regular distance from

each other and which follow the imaginary circular line during a rotation of the rotor disc.

A set of stator arms 19 is also provided on either side of the imaginary circular line in each
mixing compartment. The stator arms extend parallel to the rotor arms in the primary
mixing compartment from the first wall of the mixing housing, a removable cover, in the
direction of the rotor disc. In similar manner stator arms extend parallel to the rotor arms
in the secondary mixing compartment from the second wall of the mixing housing in the
direction of the rotor disc. Because the stator arms are fixed on the mixing housing, they
do not co-displace during a rotation of the rotor disc. The rotor arms thus move along the
stator arms in order to realize a mixing of substances received in the mixing housing. The
rotor arms and stator arms are placed in the mixing compartments such that a smallest
possible distance between a stator arm and rotor arm amounts to a maximum of 10 mm.
Such a relatively close distance between a stator arm and passing rotor arm of a
maximum of 10 mm results in a breakdown of compact pieces in the mixture, so that the
mixing device is particularly suitable for mixing substances which tend to display a
relatively high degree of clotting, for instance the addition of a mineral in relatively fine
powder form, such as calcium carbonate, to a synthetic starting material such as for

instance polyvinyl chloride.
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The mixing device further comprises a mixing hopper 20 which is provided on top of the
mixing housing and is in open communication with inlet 14 on an outfeed side in order to
supply substances to the mixing housing. Opposite the outfeed side the mixing hopper is
open on an infeed side so as to be filled there with substances for mixing. Between the
infeed side and outfeed side a dividing body is provided in the mixing hopper which
divides the flow of the substances for mixing into a number of at least substantially equal
part-flows. The dividing body provides for a premixing of the separate substances to a
premixture which is suitable for further processing in the mixing housing to a final mixture
with the desired homogeneity. Provided between the dividing body and the outfeed side
for the purpose of enhancing a proper throughflow of the substances in the mixing
hopper is a rotatable stirring body 21 which can rotate through the part-flows in the
mixing hopper with a stirring part in a plane transversely of a flow direction of the

substances for mixing.

Although the invention has been further elucidated with reference to only a few
exemplary embodiments, it will be apparent that the invention is by no means limited
thereto. On the contrary, many other variations and embodiments are possible within the

scope of the invention for the person with ordinary skill in the art.
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Claims

1. Dosing container for application in a mixing device for mixing a synthetic starting
material with an additive, in particular a granular additive or additive in powder form,
comprising a space bounded by a container wall for containing a supply of a substance for
mixing and carrying a dosed quantity of the substance therefrom to a mixing housing of
the mixing device, which space is in air-exchanging communication with an ambient air
via an air filter, and wherein the dosing container is provided with measuring means
which are able and configured to measure a weight change in the container,
characterized in that the dosing container comprises further aerating means which are

able and configured to allow air into the dosing container.

2. Dosing container as claimed in a claim 1, characterized in that the further aerating

means comprise a non-return valve in a wall of the dosing container.

3. Mixing hopper for application in a mixing device for mixing a synthetic starting
material with an additive, in particular a granular additive or additive in powder form,
which mixing hopper is open on an infeed side in order to receive a flow of the substances
for mixing and leaves an opening on an outfeed side in order to discharge the substances
to a mixing housing of the mixing device, and wherein a dividing body is provided
between the infeed side and outfeed side in order to divide the flow of the substances for
mixing into a number of at least substantially equal part-flows, characterized in that a
rotatable stirring body is provided between the dividing body and the outfeed side which
is able to rotate through the part-flows with a stirring part in a plane transversely of a

flow direction of the substances for mixing.

4, Mixing hopper as claimed in a claim 3, characterized in that a further rotatable
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stirring body is provided between the infeed side and the dividing body which is able to
rotate through the flow with a stirring part in a plane transversely of a flow direction of

the substances for mixing.

5. Mixing device for mixing a synthetic starting material with an additive, in
particular a granular additive or additive in powder form, comprising a mixing housing
with an inlet for allowing the substances into a mixing chamber bounded by the mixing
housing and an outlet for discharging the substances from the mixing chamber in mixed
form, wherein a rotor body is provided on a rotatable shaft in the mixing chamber and
comprises on a side a number of rotor arms extending parallel to the shaft in the direction
of an opposite wall of the mixing housing, and wherein the opposite wall of the mixing
housing is provided with a number of stator arms extending parallel to the shaft in the
direction of the rotor body, characterized in that a mixing hopper is provided having an
infeed side for receiving a flow of the substances for mixing and an outfeed side which is
in open communication with the inlet of the mixing housing, and wherein a dividing body
is provided between the infeed side and outfeed side in order to divide the flow of the

substances for mixing into a number of at least substantially equal part-flows.

6. Mixing device as claimed in claim 5, characterized in that the mixing hopper is
provided between the dividing body and the outfeed side with a rotatable stirring body
which is able to rotate through the part-flows with a stirring part in a plane transversely

of a flow direction of the substances for mixing.

7. Mixing device as claimed in either of the claims 5-6, characterized in that the
mixing device comprises a dosing container for containing a supply of a substance for

mixing and for carrying a dosed quantity of the substance therefrom to the mixing
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housing, wherein the dosing container is provided with measuring means which are able
and configured to measure a weight change in the container, wherein the dosing
container comprises an air filter for aerating a content of the dosing container and
wherein the dosing container comprises further pressure-sensitive aerating means which

are able and configured to allow air into the dosing container.

8. Mixing device as claimed in claim 7, characterized in that the further aerating

means comprise a non-return valve in a wall of the dosing container.

9. Mixing device as claimed in one or more of the foregoing claims, characterized in
that the rotor arms are positioned on an imaginary circular line at a regular distance from
each other and follow the imaginary circular line during rotation of the rotor body, and
that the stator arms are positioned at a distance from the imaginary circular line wherein
a shortest possible distance between a stator arm and a passing rotor arm amounts to a

maximum of 10 mm.

10. Mixing device as claimed in claim 9, characterized in that a shortest possible
distance between a rotor arm and a most closely positioned stator arm amounts to a

minimum of 3 mm, and is preferably between 5 and 8 mm.

11. Mixing device as claimed in either of the claims 9-10, characterized in that a first
set of stator arms positioned on an imaginary circular line at a regular distance from each
other and a second set of stator arms positioned on an imaginary circular line at a regular
distance from each other is provided in the mixing chamber, wherein the second set of
stator arms describes a larger imaginary circle than the first set of stator arms, and that a
set of rotor arms positioned on an imaginary circular line at a regular distance from each

other is provided at least between the first set and second set of stator arms.
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12. Mixing device as claimed in claim 11, characterized in that at least one further set
of rotor arms positioned on an imaginary circular line at a regular distance from each

other is provided.

13. Mixing device as claimed in any of the claims 9-12, characterized in that the mixing
housing is cylindrical and that the mixing chamber has a circular cross-section with a

diameter between 350-500 mm.

14. Mixing device as claimed in any of the claims 9-13, characterized in that the shaft
with the rotor body is coupled to rotation means which are able and configured to rotate

the shaft with the rotor body in a first direction and in a second, opposite direction.

15. Mixing device as claimed in claim 14, characterized in that the rotation means are
able and configured to change a direction of rotation of the rotor body alternately

between the first direction and the second direction at a preset interval.

16. Mixing device as claimed in any of the claims 9-15, characterized in that the rotor
body divides the mixing chamber into a primary mixing compartment at the inlet and a
secondary mixing compartment at the outlet, and comprises an opening as passage

between the primary mixing compartment and the secondary mixing compartment.

17. Mixing device as claimed in claim 16, characterized in that the rotor body
comprises a number of openings positioned regularly on an imaginary circular line and
that sealing means are provided which are able and configured to leave clear at least one

of the number of openings and to seal the remaining of the number of openings.
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18. Mixing device as claimed in claim 17, characterized in that the sealing means
comprise a plate-like body which is provided in the mixing chamber and is placeable in

front of the remaining of the number of openings so as to seal them.

19. Mixing device as claimed in any of the claims 9-18, characterized in that the rotor
body comprises a circular disc, a centre of which lies out of line with a centre of a cross-

section of the mixing chamber.

20. Mixing device as claimed in any of the claims 5-19, characterized in that the outlet
for discharging the substances from the mixing chamber in mixed form comprises a
transport mechanism which determines process speed and which is configured such that
the transport mechanism for transporting the substances in mixed form from the mixing
chamber substantially determines the speed at which substances are supplied to the inlet

of the mixing housing.

21. Mixing device as claimed in claim 20, characterized in that the transport
mechanism determining the process speed comprises a dual dosing screw which is
suspended such that a first dosing screw engages in a second dosing screw such that the

substances are transported out of the mixing chamber in mixed form.
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