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FIG. 1

(57) Abstract: The invention relates to a mixing device comprising a mixing container (1) for receiving material to be mixed and a
mixer cover (12), wherein a first seal (5) is provided between the mixing container (1) and mixer cover (12). In order to provide a
mixing device which at least reduces the described disadvantages, according to the invention, a second seal (6) is provided and the first
and the second seal (5, 6) are arranged in such a way that a first air space (11) is formed between the first and the second seal (5, 6).

(57) Zusammentassung: Die vorliegende Erfindung betrifft eine Mischvorrichtung mit einem Mischbehilter 1 zur Aufnahme von
Mischgut und einen Mischerdeckel 12, wobei zwischen Mischbehilter 1 und Mischerdeckel 12 eine erste Dichtung 5 vorgesehen ist. Um
eine Mischvorrichtung bereitzustellen, welche die beschriebenen Nachteile zumindest verringert, wird erfindungsgeméh vorgeschlagen,
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Mixing device comprising a seal

The present invention concerns a mixing device having a mixing container for receiving
mixing material and a mixer cover, wherein a first seal is provided between the mixing container
and the mixer cover, wherein there is provided a machine stand and the machine container is
mounted rotatably about an axis of rotation with respect to the machine stand and the mixing
device has a drive with which the mixing container can be rotated about the axis of rotation,
wherein the mixer cover is fixed to the mixer stand.

Mixing tools are frequently arranged within the mixing container, which move the mixing
material in the mixing container. The seals serve to prevent or at least reduce any escape of
mixing material or mixing material dusts from the mixing container during the mixing operation.
Particularly in the case of pharmaceutical or toxic mixing material constituents care is also to be
taken to ensure that mixing material cannotin any way escape into the surroundings.

In addition it is precisely in applications which make high demands on hygienic
cleanability of all surfaces coming into contact with the mixing material that particular attention
has to be paid to ease of cleaning the seal between the mixer cover and the mixing container.

DE 3520409A1 already discloses a sealing device fixed to a circular container cover, the
sealing device comprising a sealing lip which is in contact with a cylindrical mixing container on
an edge surface thereof. If the sealing device is no longer bearing uniformly over the entire
periphery of the mixing container or if the contact pressure decreases due to material ageing or
expansion by virtue of changes in temperature then parts of mixing material can escape from the
mixing container directly into the adjoining surroundings, by overcoming the seal. There are
mixing containers which are rotated about an axis of rotation during the mixing operation. In that
case the container cover does not have to be rotated together with the mixing container. It is in
particular in such cases that particularly high demands are made on the seal.

US 3 215 297 discloses a closure cap having a seal. US 4 650 340 describes a device
for sealing an opening of a rotating drum.

Taking the described state of the art as the basic starting point therefore the object of the
present invention is to provide a mixing device which at least alleviates the described
disadvantages.

According to the invention that is achieved in that arranged between the mixing container
and the mixer cover are the first and a second seal which are so arranged that a first air space is
formed between the first and the second seal. The use of two seals spaced from each other so
that the air space is formed markedly enhances sealing integrity in particular in relation to
rotating mixing containers.

In a preferred embodiment the mixing container is cylindrical and has an edge surface,
wherein the first seal is in contact with the edge surface, wherein preferably also the second seal

is in contact with the edge surface. The edge surface can be convexly curved.
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During the mixing operation a small partial amount of mixing material which has escaped
past the first seal can be deposited in the air space formed between the two sealing lips and the
mixer cover and the mixing container. Even if only very little mixing material gets past the second
seal to the surroundings by virtue of the two-part configuration of the sealing system product
residues in the air space after the conclusion of the mixing operation are in principle unwanted or
have to be removed before starting the next mixing operation. In addition even with the two-part
seal it is not completely out of the question that minimal mixing material constituents escape past
both seals and thus pass into the surroundings.

In a preferred embodiment it is therefore provided that the first seal seals off the first air
space with respect to the interior of the mixing container while the second seal seals off the first
air space with respect to the exterior of the mixing container and there is provided a first fluid
passage having a first fluid passage opening which is arranged in the first air space, by way of
which fluid can be fed into the first air space or fluid can be sucked out of the first air space.

For example a flushing gas could be fed by way of the fluid passage opening during the
mixing operation. Alternatively it would also be possible to perform a suction removal operation in
order to suck out mixing material constituents which have possibly passed into the first air space.
Furthermore it is possible for cleaning liquid to be introduced into the air space by way of the first
fluid passage opening to clean the seal.

The sealing apparatus can for example comprise two coaxially mutually arranged sealing
lips which are fixed to the mixer cover and are in contact with at least one contact surface of the
mixing container. The contact surface could be an edge surface of the mixing container. Then the
two sealing lips are spaced from each other in the radial direction. Alternatively the coaxially
mutually arranged sealing lips could also be fixed to the mixing container and be in contact with
at least one contact surface on the mixer cover. Finally it would also be possible for a seal to be
fixed to the mixing container and a seal to the mixer cover, and to be in contact with the
respective contact surfaces of the other part.

In a further preferred embodiment the first and the second seal are elastic, wherein the
first and the second seal are so arranged that the first seal is deflected elastically in the direction
of the interior of the mixing container while the second seal is deflected elastically in the direction
of the exterior of the mixing container. If the mixing container is of a rotationally symmetrical
configuration about an axis of rotation, like for example cylindrical with a cylinder axis, this means
that the first seal is deflected elastically in the direction of the axis of rotation of the mixing
container while the second seal is deflected elastically in a direction away from the axis of
rotation of the mixing container.

That configuration ensures that both seals exert a force in the direction of the first air
space. Particularly when the first air space is sucked out by way of the first fluid passage opening
that will have the result that the seals are moved even more strongly in the direction of the air

space, which enhances sealing integrity.
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In a further preferred embodiment it is provided that the first and the second seal are
elastic, wherein the first and the second seal are so arranged that both the first seal and also the
second seal are deflected in the direction of the interior of the mixing container. If the mixing
container is of a rotationally symmetrical configuration around an axis of rotation like for example
cylindrical relative to a cylinder axis the first and the second seal can be so arranged that both
the first seal and also the second seal are deflected in the direction of the axis of rotation of the
mixing container.

To further enhance sealing integrity and at the same time to reduce the frictional
resistance on the contact surface bead-shaped raised portions directed inwardly, that is to say in
the direction of the first air space, can be arranged at the outer end of the seal, the raised
portions leading to linear contact of the contact surfaces. The seal is fixed either to the mixer
cover or to the mixing container. The outer end of the seal is the end of the seal that faces away
from the element (mixer cover or mixing container) to which it is fixed.

In a further preferred embodiment there is provided a third seal arranged between the
mixer cover and the mixing container in such a way that a second air space is formed between
the first seal and the third seal and possibly the mixing container and the mixer cover.

The third seal can be in contact with a corresponding contact surface. In principle a small
spacing can remain between the third seal and the corresponding contact surface.

That measure also results in a further improvement in sealing integrity.

In a further preferred embodiment it is provided that the first and the third seal as well as
the mixer cover and the mixing container are of such a configuration and arrangement that the
third seal contacts the mixing container at a position or has the smallest spacing relative to the
mixing container at a position that is geodetically lower than the position at which the first sal
contacts the mixing container.

The idea behind this measure is that the mixing material which possibly overcomes the
third seal would have to be transported upwardly against the force of gravity to reach the first
seal. The arrangement according to the invention of the first and the third seals thus reduces the
proportion of mixing material that reaches the first seal.

In a further preferred embodiment there is provided a second fluid passage having a
second fluid passage opening in the first or second air space, by way of which a fluid can be fed
into the first or second air space or can be sucked out of the first or second air space.

If the second fluid passage opening like the first fluid passage opening is arranged in the
first air space then as a result a fluid flow can be produced in the first air space so that particles
in the air space are possibly sucked away. Arranging both fluid passage openings in the same air
space therefore prevents air from being uncontrolledly sucked out of the mixing chamber by the
seals arranged closer to the mixing container axis.

Thus that can be implemented for example in such a way that the first fluid passage

opening is arranged closer to the upper edge of the mixing container wall than the second fluid
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passage opening. For example that can be effected by the first fluid passage opening extending
by way of a tube portion into the air space.

If the second fluid passage opening is arranged in the second air space a gas flow can
be produced between the first and second air spaces to suck particles both out of the first air
space and also the second air space. In addition a cleaning liquid can be used to clean the air
spaces and the seals defining same. In a preferred embodiment the gas flow is from the first air
space into the second air space.

In a further preferred embodiment there is provided at least one fluid flow machine, with
which fluid is fed into the air space by way of the first fluid passage and fluid is sucked out of the
air space by way of the second fluid passage.

It is further advantageous if at least the first and the second seal and best also the third
seal are fixed to the mixer cover and in the closed position contact the mixing container.

In this embodiment the mixing container can be rotated about its axis of rotation while the
mixer cover is not rotated. Particularly when the mixing container is rotated relative to the seal
particularly high demands are made on the sealing arrangement. In addition situations of use are
conceivable in which a vacuum is generated within the mixing container in order for example to
degas the mixing material.

To enhance sealing integrity it is advantageous if the seals bear against counterpart
running surfaces of the mixing container or the mixer cover, preferably the mixing container, that
are inclined relative to the horizontal.

In a preferred embodiment the mixer cover can be reciprocated between an open
position in which the mixer cover opens an inlet opening and a closed position in which the mixer
cover closes the inlet opening.

According to one aspect of the invention, there is provided a mixing device comprising a
mixing container for receiving mixing material and a mixer cover, wherein a first seal is provided
between the mixing container and the mixer cover, wherein there is a mixer stand and the mixing
container is mounted rotatably about an axis of rotation with respect to the mixer stand and the
mixing device has a drive with which the mixing container is rotatable about the axis of rotation,
wherein the mixer cover is fixed to the mixer stand, wherein there is provided a second seal and
the first and the second seal are so arranged that a first air space is formed between the first and
the second seal.

Further advantages, features and possible uses of the present invention will be clearly
apparent from the description hereinafter of a preferred embodiment and the accompanying
Figures in which:

Figure 1 shows a sectional view through an embodiment according to the invention of a
mixing device,

Figure 2 shows a first detail sectional view,

Figure 3 shows a second detail sectional view of a variant of Figure 2, and
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Figure 4 shows a third detail sectional view of a further variant of Figure 2.

Figure 1 shows a sectional view of a mixing device according to the invention. The mixing
device has a mixing container 1 which is substantially in the form of a hollow cylinder. A hollow
space 2 for receiving mixing material is arranged in the interior of the mixing container 1. The
mixing container 1 is open upwardly. It is closed by a mixer cover 12 in the position shown in
Figure 1. A mixer shaft 3 with corresponding mixing tools 14 is arranged in the mixer cover 12.
The mixing container 1 can be rotated about an axis of rotation which is not on the axis of the
mixer shaft 13. The consequence of this is that the mixer cover does not rotate together with the
mixing container 1. In order nonetheless to seal off the interior 2 of the mixing container 1 relative
to the surroundings in the closed position a sealing element 7 which is described in greater detail
hereinafter is disposed between the mixer cover 12 and the upper edge of the mixing container
1.

Figures 2 and 3 show two partial sectional views of the upper edge of the mixing
container 1. It will be seen that the upper edge of the mixing container 1 has an upwardly
extending peripheral bead 3 having two flank surfaces which extend on the one hand outwardly
and on the other hand inwardly. Arranged on the mixer cover 12 is a sealing element 7 which has
two sealing lips 5, 6 forming a V-shape, functioning as the first seal 5 and the second seal 6. The
first seal 5 bears against the inwardly facing flank surface of the bead 3 while the second seal 6
bears against the outwardly facing flank surface of the bead 3. The two seals are elastically
movable by virtue of being in the form of a sealing lip. In the illustrated position they are already
pressed apart by the bead 3 on the upper edge of the mixing container 1 so that the two seals,
that is to say the first seal 5 and the second seal 6, exert a force on the bead 3. In the illustrated
embodiment there is a third seal 4 which is also fixed to the container cover 12.

The third seal 4 functions here as a preliminary seal and serves to retain large amounts
of mixing material that are hurled with high dynamics into the sealing region. That can occur in
particular when the mixer shaft 13 is rotating at a high speed. In the illustrated embodiment the
third seal 4 is of plastic and runs on a corresponding contact surface at the end of the inwardly
facing flank surface of the bead 3. Alternatively the seal 4 at the lower end can have a thickened
portion which faces outwardly away from the mixing container axis and which bears against the
inside of the smooth mixing container wall. The spacing between the contact surface on the bead
3 and the preliminary seal is typically between 0.1 mm and at most 3 mm. Ideally the preliminary
seal slides on the contact surface. To avoid the seals wearing into the contact surfaces the
contact surfaces are preferably protected with a particularly hard and wear-resistant surface by
hardening or coating or a suitable choice of material. It is to be noted that the position at which
the third seal contacts the mixing container (Figure 3) or the position of the mixing container, that
is closest to the third seal (Figure 2), is geodetically lower than the position at which the first seal

contacts the mixing container.
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The sealing device 7 with the two sealing lips forming the first seal 5 and the second seal
6 in the closed position of the mixer cover bears on the peripherally extending bead 3 with
inclined flank surfaces and provides for a sealing action from the first air space 10 in both
directions, that is to say both in the direction of the container exterior and also in the direction of
the container interior or in the direction of the second air space 11 formed by the third seal 3, the
first seal 5 as well as the mixing container 1 and the mixer cover 12. A holding ring 8 which is
screwed to the mixer cover 12 is provided for fixing the seals to the mixer cover 12. That holding
ring 8 serves for providing a force-locking or positively locking connection of the seals to the
mixer cover 12. Alternatively, for directly fixing the sealing device in the mixer cover, the sealing
device 7 can be assembled to form a unit with the holding ring 8 and possibly the seal 4 by
means of a holding frame 18, in which case that unit is easily releasably connected to the mixer
cover 12, for example by way of a bayonet fixing, and can be removed as a unit, for example for
cleaning or for replacement.

As can be seen in particular from Figure 3 there is a first fluid passage opening 15, by
way of which a fluid can be introduced into the first air chamber 10. For example a second fluid
passage opening could also represent a connection to the first air space 10 so that a flushing gas
can be introduced into and removed by suction from the air space 10 in order to remove mixing
material constituents which have possibly passed into the air space 10. To increase the sealing
action of the first and second seals it is possible for the fluid feed and the fluid discharge to be
set in such a way that a slight reduced pressure is built up in the first air space 10, that presses
the first seal 5 and the second seal 6 against the bead 3. A suitable reduced pressure is in the
range of between 0.1 and 100 mbars and particularly preferably between 2 and 30 mbars.
Alternatively a further fluid passage opening could be positioned in the region between the first
seal 5 and the third seal 4. In this case, depending on the respective requirements, a flushing air
can be moved between the first air space 10 and the second air space 11.

Figure 4 shows a variant of the seal of Figure 2. The annular seal 7 is of a mean
diameter D and comprises the sealing lips 5 and 6 which each have a constriction at a spacing L
relative to the outer end of the seal so that upon contact between the sealing lips and the bead 3
the sealing lip is preferably deflected outwardly about that constriction. The sealing lips 5 and 6
are moved outwardly by the deflection s so that they bear with a defined force over a width B
against the bead 3. Here, comparably to the seal 4 in Figure 3, the sealing lips 5 and 6 are
provided at the outer end with a raised portion projecting in the direction of the contact surface in
order to achieve a contact which as much as possible is in the form of a line between the seal
and the contact surface.

In the unloaded state the seal at the outer end of the sealing lips 5 and 6 has a clearance
of B — 2s while in the loaded state it involves a clearance B between the contact points at the

contact surface.
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A particularly good sealing action is achieved if the geometrical parameters of the seal
are in the following preferred range of values:

L/D =0.01 - 0.05

s/L=0.05-0.5

B/D=0.01-01.

Particularly when, in the case of a pivotable mixer cover, the cover is moved into its
closed position a flushing liquid can also be passed between the seals to clean the seals.

The fluid feed and discharge can also be effected interval-wise and does not have to be

carried out uninterruptedly during the entire mixer or cleaning operation.

List of references

1 mixing container
2 hollow space

3 bead

4 third seal

5 first seal

6 second seal

7 sealing element
8 holding ring

10 first air space

11 second air space
12 mixer cover

13 mixer shaft

14 mixing tools

15, 16,17 fluid passage opening
18 holding frame
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CLAIMS:

1. A mixing device comprising a mixing container for receiving mixing material and a mixer
cover (12), wherein a first seal (5) is provided between the mixing container (1) and the mixer cover
(12), wherein there is a mixer stand and the mixing container (1) is mounted rotatably about an axis
of rotation with respect to the mixer stand and the mixing device has a drive with which the mixing
container (1) is rotatable about the axis of rotation, wherein the mixer cover (12) is fixed to the mixer
stand, wherein there is provided a second seal (6) and the first and the second seal (6) are so

arranged that a first air space (10) is formed between the first and the second seal.

2. The mixing device according to claim 1, wherein the mixing container (1) is cylindrical and

has an edge surface, wherein the first seal (5) is in contact with the edge surface.

3. The mixing device according to claim 2, wherein the second seal (6) is in contact with the

edge surface.

4, The mixing deice according to any one of claims 1 to 3, wherein the first seal (5) seals off the
first air space with respect to the interior of the mixing container (1) while the second seal (6) seals
off the first air space with respect to the exterior of the mixing container (1) and there is provided a
first fluid passage having a first fluid passage opening which is arranged in the first air space, by way

of which fluid is feedable into the first air space or fluid is sucked out of the first air space.

5. The mixing device according to any one of claims 1 to 4, wherein the first and the second
seal (6) are elastic, wherein the first and the second seal (6) are so arranged that the first seal (5) is
deflected elastically in the direction of the interior of the mixing container (1) while the second seal

(6) is deflected elastically in the direction of the exterior of the mixing container (1).

6. The mixing device according to claim 5, wherein the mixing container (1) is of a rotationally
symmetrical configuration about an axis of rotation and the first and second seals (6) are so
arranged that the first seal (5) is deflected elastically in the direction of the axis of rotation of the
mixing container (1) while the second seal (6) is deflected elastically in a direction away from the

axis of rotation of the mixing container (1).

7. The mixing device according to any one of claims 1 to 4, wherein the first and the second

seal (6) are elastic, wherein the first and the second seal (6) are so arranged that both the first seal
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(5) and also the second seal (6) are deflected in the direction of the interior of the mixing container

).

8. The mixing device according to claim 7, wherein the mixing container (1) is of a rotationally
symmetrical configuration around an axis of rotation and the first and the second seal (5, 6) are so
arranged that both the first seal (5) and also the second seal (6) are deflected in the direction of the

axis of rotation of the mixing container (1).

9. The mixing device according to any one of claims 1 to 8, wherein there is provided a third
seal (4) arranged between the mixer cover (12) and the mixing container (1) in such a way that a

second air space (11) is formed between the first seal and the third seal.

10. The mixing device according to claim 9, wherein the first and the third seal (4) as well as the
mixer cover (12) and the mixing container (1) are of such a configuration and arrangement that the
third seal (4) either contacts the mixing container (1) at a position which is geodetically lower than
the position at which the first seal (5) contacts the mixing container (1) or has the smallest spacing
relative to the mixing container (1) at a position which is geodetically lower than the position at which

the first seal (5) contacts the mixing container (1).

11. The mixing device according to any one of claims 1 to 10, wherein there is provided a
second fluid passage opening in the first or second air space, by way of which a fluid is feedable into

the first or second air space or can be sucked out of the first or second air space.

12. The mixing device according to claim 11, wherein there is provided at least one fluid flow
machine, with which fluid is fed into the air space by way of the first fluid passage opening and/or

fluid is sucked out of the air space by way of the second fluid passage opening.

13. The mixing device according to any one of claims 1 to 12, wherein the mixer cover (12) is
reciprocated between an open position in which the mixer cover (12) opens an inlet opening and a

closed position in which the mixer cover (12) closes the inlet opening.
14. The mixing device according to any one of claims 1 to 13, wherein there is provided a one-

piece sealing element (7) having at least two sealing lips, the two sealing lips forming the first and

the second seals (6).
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15. The mixing device according to any one of claims 1 to 14, wherein the mixer cover (12) has a
recess for receiving at least one seal, wherein there is provided a holding ring (8) which is fitted into
the recess together with the at least one seal and is fixed to the mixer cover (12) or an element
connected to the mixer cover (12), wherein the holding ring (8) provides a force-locking and/or

positively locking fixing for the at least one seal.

16. The mixing device according to any one of claims 1 to 15, wherein at least the first and the
second seal (6) and best also the third seal (4) are fixed to the mixer cover (12) and contact the

mixing container (1).
17. The mixing device according to one of claims 1 to 16, wherein the seals bear against
counterpart running surfaces of the mixing container (1) or the mixer cover (12), that are inclined

relative to the horizontal.

18. The mixing device according to claim 17, wherein the seals bear against counterpart running

surfaces of the mixing container (1).

Date Regue/Date Received 2020-10-28



CA 03093536 2020-08-03

FIG. 1

FIG. 2

Date Regue/Date Received 2020-07-31



CA 03093536 2020-08-03

2/2

FIG. 3

e

FiG. 4

Date Regue/Date Received 2020-07-31






	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - CLAIMS
	Page 12 - CLAIMS
	Page 13 - CLAIMS
	Page 14 - DRAWINGS
	Page 15 - DRAWINGS
	Page 16 - REPRESENTATIVE_DRAWING

