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Stirrer for a stirrer vessel 

The invention relates to a stirrer for a stirrer vessel, which stirrer comprises a stirrer head, a 

drive unit and a magnetic coupling, wherein the magnetic coupling has drive magnets 

connected to the drive unit and stirrer head magnets connected to the stirrer head, wherein the 

stirrer head has stirrer blades and a bearing assembly, and wherein the stirrer blades are 

connected to the stirrer head magnets and the bearing assembly, wherein the bearing assembly 

rotatably supports the stirrer head and the bearing assembly comprises a first rotational 

bearing. 

Stirrers for stirrer vessels are used, e.g., in the biopharmaceutical industry, the food industry 

and in particular in the field of aseptical liquid production processes. Typical configurations 

of such stirrer vessels are gas-tight and closable tank-like vessels made from metal or glass, 

which ensure simple cleaning and sterilization and, hence, multiple use. Mixing a stirring 

medium contained in the stirrer vessel is realized within the stirrer vessel by means of a stirrer 

head, which has stirrer blades and which is connected to a stirrer shaft having stirrer shaft 

blades arranged thereon, depending on the application and configuration of the stirrer vessel. 

In common stirrers, the connection of the drive unit with the stirrer head is realized via a 

sliding ring sealing. Stirrers sealed via sliding ring sealings, however, do have the 

disadvantage that leakage at the sealing may occur. Furthermore, maintenance of this type of 

sealing is work and cost intensive, wherein leaking in the case of correct maintenance is only 

minimal. In the pharmaceutical field and the food industry, however, this leakage and the 

contamination associated therewith of the stirring medium do constitute a high risk. For this 

reason, these industries have increasingly made use of stirrers having magnetic coupling, 

which are also termed magnetic stirrers, instead of stirrers having sliding ring sealings. 

Supporting the stirrer head of such stirrers is realized via a rotational bearing such as, e.g., a 

slide bearing.  

EP 1 748 201 B1 discloses a stirrer having a magnetic coupling between drive unit and stirrer. 

It further comprises a rotational bearing in the form of a slide bearing, which is lubricated by 

the stirring medium within the vessel.  

With such constructions it has proven to be disadvantageous that the rotational bearing limits 

the torque applied by the drive unit, the maximum rotational frequency, and the size of the 

stirrer blades as well as the length of the stirrer shaft. Improving these characteristics will lead 

to increased vibrations on the stirrer head and, as a consequence, to mechanical damage.  

It is the task of the present invention to form a stirrer which avoids the disadvantages of the 

constructions mentioned above.  
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According to the invention, the present task is solved by the bearing assembly comprising a 

second rotational bearing, which is arranged spaced apart from the first rotational bearing 

within the stirrer head.  

 

The embodiment of the stirrer according to the invention provides for a separated mounting of 

the stirrer head, whereby the advantages of a higher stability, load capacity and service life of 

the stirrer head in comparison to prior art will be obtained. This enables in particular further 

modifications of the remaining components of the stirrer, such as increased performance of 

the drive unit.  

 

The embodiment of the stirrer according to the invention further offers the advantage that due 

to the increased load capacity of the bearing assembly the probability of bearing cracks will 

be reduced. These in general result in complex maintenance and repair works as well as idle 

times associated therewith. In addition, cracks in the bearing may lead to a contamination of 

the stirring medium, which is why the stirring medium cannot be further processed and has to 

be disposed of. Increased load capacity of the bearing assembly in particular has the 

advantage that there may be used longer stirrer shafts, which lead to increased vibrations of 

the stirrer shaft and, hence, to a higher stress on the bearing assembly of the stirrer head. This 

leads to the fact that the stirrer according to the invention may, in comparison to prior art 

stirrers, be used in larger stirrer vessels. Furthermore, in this way stirring media may be 

processed, which have a higher inhomogeneity compared to prior art.  

 

It is especially advantageous that due to the higher drive performance available there may be 

obtained increased rotational speeds of the stirrer head, which is why improved mixing of the 

stirring medium is ensured. Furthermore, larger stirrer blades as well as larger stirrer shaft 

blades may be used. This also enables the use of stirrer vessels having a larger volume or the 

processing of stirring media having higher viscosity or higher inhomogeneity.  

 

Advantageous embodiments of the stirrer according to the invention as well as alternative 

embodiment variants will subsequently be explained by way of the figures. 

 

Figure 1 shows a sectional view through a stirrer head of a stirrer according to the invention in 

a front view having a closed magnetic coupling.  

Figure 2 shows a sectional view through the stirrer head of figure 1 in a disassembled state in 

a front view. 

Figure 3 shows a sectional view through a stirrer vessel having a stirrer according to the 

invention in a front view. 
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Figure 1 shows a preferred embodiment of a stirrer head 1 of a stirrer 2 according to the 

invention, which is in a complete state depicted in figure 3, having a closed magnetic coupling 

3. The stirrer 2 comprises the stirrer head 1, a drive unit 4, which is depicted in figure 3, as 

well as the magnetic coupling 3. The magnetic coupling 3 includes drive magnets 5 and stirrer 

head magnets 6, wherein the stirrer head magnets 6 are rigidly connected to the stirrer head 1. 

The drive magnets 5, in turn, are connected to the drive unit 4. In operation, the drive unit 4 

drives the drive magnets 5, which are magnetically coupled with the stirrer head magnets 6, 

into rotation. In this way, a rotational motion of the drive magnets 5 is transferred to the stirrer 

head magnets 6 and the stirrer head 1 is set into rotation in order to mix a stirring medium.  

 

The stirrer head 1 further comprises stirrer blades 7 as well as a bearing assembly 8. The 

bearing assembly 8 is composed of a first rotational bearing 9 and a second rotational bearing 

10, which are arranged spaced apart from each other within the stirrer head 1. The stirrer 

blades 7 provide for a rigid connection of the stirrer head magnets 6 with the first rotational 

bearing 9 and the second rotational bearing 10. The separated configuration of the bearing 

assembly 8 via the first rotational bearing 9 and the second rotational bearing 10 offers the 

advantage that strains, which are absorbed by the bearing assembly 8, will be distributed. This 

has the advantage that in this way there is obtained a higher stability, load capacity and longer 

service life of the bearing assembly 8 in comparison to prior art. In the preferred embodiment 

that is depicted in figure 1, the first rotational bearing 9 is situated nearer to the magnetic 

coupling 3 than the second rotational bearing 10. 

 

The stirrer head 1 in addition provides for the accommodation of a stirrer shaft 11 depicted in 

figure 3 having stirrer shaft blades 12 arranged thereon within the end of the stirrer head 1 

opposite to the magnetic coupling 3. 

 

The first rotational bearing 9 and the second rotational bearing 10 are embodied as slide 

bearings having sliding surfaces 13 in the preferred embodiment. The first rotational bearing 9 

and the second rotational bearing 10 are thereby lubricated by the stirring medium, which is 

mixed by the stirrer 2. This embodiment has the advantage of an especially simple and 

resistant set-up of the stirrer head 1, having a smaller number of moving parts. This 

configuration further facilitates disassembly of the stirrer head 1 from the stirrer 2. Especially 

preferred is the configuration of the sliding surfaces 13 from ceramic materials, metallic 

materials or polymer compounds such as PEEK or any combinations of these materials, 

respectively. The sliding surfaces 13 may in addition have a coating, such as, e.g., a diamond 

coating. This offers the advantage of especially low wear. In alternative embodiments, there 

may be used other configurations for the rotational bearings 9 and 10, such as, e.g., ball 

bearings or roller bearings. Further configurations for the rotational bearings 9 and 10 are 

obvious for those skilled in the art from the exemplary reference given. 
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In-between the sliding surfaces 13 of the first rotational bearing 9, there is located a first 

bearing gap 14, and in-between the sliding surfaces 13 of the second rotational bearing 10, 

there is located a second bearing gap 15. These bearing gaps 14 and 15, due to the set-up of 

rotational bearings, have a circular cross-section, which has a first bearing gap diameter 16 for 

the first rotational bearing 9 and a second bearing gap diameter 17 for the second rotational 

bearing 10. 

The first rotational bearing 9 further has a first width 18, and the second rotational bearing 10 

has a second width 19, which represent the dimensions of the rotational bearings 9 and 10 

perpendicularly to the bearing gap diameters 16 and 17. 

In the preferred embodiment of the stirrer head 1, that is depicted in figure 1, the first bearing 

gap diameter 16 is different from the second bearing gap diameter 17, and the first width 18 is 

different from the second width 19. This leads to the advantage that vibrations developing at 

the stirrer head 1 will be absorbed by the second rotational bearing 10 and will be transferred 

to the first rotational bearing 9 via the stirrer head blades 7 only in a dampened form. In 

addition, this leads to a load distribution within the bearing assembly 8, which suppresses 

undesired oscillation of the stirrer head 1. 

Particularly in the preferred embodiment depicted in figure 1, the first width 18 and the first 

bearing gap diameter 16 are larger than the second width 19 and the second bearing gap 

diameter 17. In this way, there is ensured that in the case of stress on the bearing assembly 8 

the probability of bearing cracks of the second rotational bearing 10 is higher than the 

probability of bearing cracks in the first rotational bearing 9. This is advantageous as the 

second rotational bearing 10 has smaller dimensions that the first rotational bearing 9, which 

is why the replacement thereof is cheaper. 

The stirrer head 1 depicted in figure 1 enables, as already mentioned, the accommodation of 

the stirrer shaft 11 depicted in figure 3 having the stirrer shaft blades 12 arranged thereon 

within the end of the stirrer head 1 opposite to the magnetic coupling 3. The ratios mentioned 

above of the first width 18 and the second width 19 as well as the first bearing gap diameter 

16 and the second bearing gap diameters 17 are in particular advantageous for the use of 

longer stirrer shafts 11, at which stronger vibrations may occur, in order to suppress undesired 

oscillation of the stirrer head 1. 

In the preferred embodiment of the stirrer 2, the first rotational bearing 9 is connected to the 

second rotational bearing 10 exclusively via the stirrer blades 7. This offers the advantage of 
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an especially stabile connection with simultaneously low material costs and a dampened 

vibration transfer between the rotational bearings 9 and 10. 

Figure 2 shows the stirrer head 1 according to figure 1 in a state disassembled from the stirrer 

2. For this purpose, the magnetic coupling 3 has been opened, wherein the drive magnets 5

have been separated from the stirrer head magnets 6. The sliding surfaces 13 of the first 

rotational bearing 9 and of the second rotational bearings 10 have further been separated. 

Figure 3 shows the stirrer 2 according to the invention installed in a stirrer vessel 20. In the 

preferred embodiment of the stirrer vessel 20 depicted, the stirrer 2 is installed on a vessel 

bottom of the stirrer vessel 20. In an alternative embodiment, the stirrer 2 is installed on a 

vessel cover of the stirrer vessel 20, which vessel cover may also be configured detachably. 

The drive unit 4 is situated outside of the stirrer vessel 20. The stirrer vessel 20 may be filled 

with the stirring medium, which may then by mixed by way of the rotational motion of the 

stirrer head 1. The stirrer 2 in figure 3 further comprises the stirrer shaft 11, at which there are 

arranged the stirrer shaft blades 12. The stirrer shaft 11 is rigidly connected to the stirrer head 

1, offering the advantage that by means of the stirrer shaft blade 12 there may be ensured a 

homogenous mixing of the stirring medium within the entire stirrer vessel 20. The 

embodiment of the stirrer 2 according to the invention advantageously enables the use of 

differently configured stirrer blades 7 as well as stirrer shafts 11 having different lengths. In 

this way, it is made possible to install the stirrer 2 according to the invention in a variety of 

different forms of stirrer vessels 20, and, as depicted in figure 3, in the vessel bottom of the 

stirrer vessel 20, as well as in the vessel cover thereof, which is not depicted in figure 3. This 

has the advantage that the stirrer 2 according to the invention may be used in a variety of 

different stirrer vessels 20. 
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Patent claims: 

1. A stirrer (2) for a stirrer vessel (20), which stirrer (2) comprises a stirrer head (1), a drive

unit (4) and a magnetic coupling (3),  

wherein the magnetic coupling (3) has drive magnets (5) connected to the drive unit (4) and 

stirrer head magnets (6) connected to the stirrer head (1), 

wherein the stirrer head (1) has stirrer blades (7) and a bearing assembly (8),  

and wherein the stirrer blades (7) are connected to the stirrer head magnets (6) and the bearing 

assembly (8), 

wherein the bearing assembly (8) rotatably supports the stirrer head (1) 

and the bearing assembly (8) comprises a first rotational bearing (9), 

characterized in that 

the bearing assembly (8) comprises a second rotational bearing (10), which is arranged spaced 

apart from the first rotational bearing (9) in the stirrer head (1), wherein the first rotational 

bearing (9) is connected to the second rotational bearing (10) exclusively via the stirrer blades 

(7). 

2. A stirrer (2) according to claim 1, characterized in that

the first rotational bearing (9) has a first bearing gap diameter (16) 

and the second rotational bearing (10) has a second bearing gap diameter (17), which is 

different from the first bearing gap diameter (16). 

3. A stirrer (2) according to any of the preceding claims, characterized in that the first

rotational bearing (9) has a first width (18) and the second rotational bearing (10) has a 

second width (19), which is different from the first width (18). 

4. A stirrer (2) according to claims 2 and 3, characterized in that the first bearing gap diameter

(16) is larger than the second bearing gap diameter (17) and that the first width (18) is larger 

than the second width (19). 

5. A stirrer (2) according to any of the preceding claims, characterized in that the stirrer (2)

comprises a stirrer shaft (11) having stirrer shaft blades (12), which are connected to the 

stirrer head (1). 

6. A stirrer (2) according to any of the preceding claims, characterized in that the first

rotational bearing (9) and the second rotational bearing (10) are configured as sliding 

bearings. 
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7. A stirrer (2) according to claim 6, characterized in that the first rotational bearing (9) and 

the second rotational bearing (10) contain sliding surfaces (13) made from at least one 

material of the group consisting of ceramic materials, metallic materials and polymer 

compounds, wherein the sliding surfaces (13) may have a coating. 

 

8. A stirrer vessel (20) for stirring a stirring medium, comprising a stirrer (2) according to any 

of the claims 1 to 7, which is arranged in a vessel bottom or in a detachable vessel cover of 

the stirrer vessel (20). 

  

 

 




