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Fig. 1 

(57) Abstract: Stator casing (8) of an eccentric screw pump (4) having an elastomeric stator inner part (9) containing a plurality of 
shell-like casing segments (6), and production method for a stator casing of this kind, with which the expenditure on servicing work 
can be reduced. To this end, according to the invention, casing segments (6) which are adjacent in the longitudinal direction of the 
stator casing (8) are arranged around the longitudinal axis of the stator casing (8) such that they are offset in relation to one another, 
wherein each casing segment (6) has connecting means (18) and at least four casing segments (6) are in engagement with one 
another and form a composite. In order to produce the stator casing (8), an axial force component is applied to the casing segments 
(6) by clamping, wherein the casing segments (6) engage with one another, as a result of which a radial force component is generated 
and the composite is formed.  

(57) Zusammenfassung: 
[Fortsetzung auf der ndchsten Seite]
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- vor Ablauf der fir Anderungen der Anspriche geltenden (88) Veriffentlichungsdatum des internationalen 

Frist; Verbffentlichung wird wiederholt, falls Recherchenberichts: 8. Mai 2014 
Anderungen eingehen (Regel 48 Absatz 2 Buchstabe h) 

Statormantel (8) einer Exzenterschneckenpumpe (4) mit einem elastomeren Statorinnenteil (9) enthaltend mehrere schalenartige 
Mantelsegmente (6) und Herstellungsverfahren fur einen solchen Statormantel, mit dem sich der Aufwand fur Wartungsarbeiten 
reduzieren I5sst. Dazu sind erfmdungsgem5B in Lingsrichtung des Statormantels (8) benachbarte Mantelsegmente (6) urn die 
Lingsachse des Statormantels (8) gegeneinander versetzt angeordnet, wobei jedes Mantelsegment (6) Verbindungsmittel (18) 
aufweist und mindestens vier Mantelsegmente (6) miteinander in Eingriff stehen und einen Verbund bilden. Zur Herstellung des 
Statormantels (8) werden die Mantelsegmente (6) durch Verspannen mit einer axialen Kraftkomponente beaufschlagt, wobei die 
Mantelsegmente (6) miteinander in Eingriff stehen, wodurch eine radiale Kraftkomponente erzeugt und der Verbund gebildet 
wird.
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SELF-FIXING STATOR HOUSING 

The invention relates to a stator casing of an eccentric screw pump 

with an elastomer stator inner part comprising a plurality of shell

like casing segments. Furthermore, the invention relates to a casing 

segment for such a stator casing and a method for producing a stator.  

An eccentric screw pump essentially comprises a screw-shaped rotor 

mounted rotatably in a stator, which rotor rotates with its 

longitudinal axis eccentrically around the stator axis. The side of 

the stator facing the rotor comprises a double-lead helix having a 

double pitch and corresponding to the rotor shape. The clear space of 

the stator forms in cross-section a rectangular area with two 

semicircular areas adjoining the sides lying opposite one another, 

the diameter of said semicircular areas corresponding to the diameter 

of the rotor shape. A plurality of chambers of equal size thus arises 

between the rotor and the stator, in which chambers the delivered 

material, on account of the different pitches of the rotor and the 

stator, is moved in its axial direction through the stator. The rotor 

is usually made from a low-abrasion material such as steel for 

example and the stator is made, amongst others things, from an 

elastic material, such as rubber for example.  

The elastomer stator inner part is often provided in practice with a 

steel casing, rubber-like material being vulcanised for example into 

the casing. On account of its material, the stator is subject to a 

comparatively high degree of wear, for which reason a replacement of 

the stator or the stator casing is required at regular intervals.  

Solutions have repeatedly been sought in the past to keep the 

maintenance work required for a replacement to a minimum.  

An eccentric screw pump with at least one stator made of an elastic 

material and a rotor mounted in the stator is proposed for example in 

DE 10 2008 021 920 Al, wherein the stator is provided with segment 

strips overlapping one another which completely surround the stator.
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An eccentric screw pump with a stator casing comprising segments 

connected to one another in a form-fit manner is disclosed in DE 33 

12 197 Al. The form-fit connection is produced by means of a kind of 

tongue-and-groove joint.  

It would however be desirable for a stator with a stator casing 

comprising segments to be made available, with which the segments 

could be fitted and removed particularly easily and with little time 

consumption. The segments themselves, in particular without the use 

at further auxiliary stabilising elements, should endow the stator 

with the required rigidity. The known solutions of the aforementioned 

kind, however, have only a limited suitability.  

Embodiments of the invention aim to provide a stator casing of the 

type mentioned at the outset and a production method for such a 

stator casing, with which the outlay on maintenance work can be 

reduced.  

A first aspect of the invention provide a stator casing of an 

eccentric screw pump with an elastomer stator inner part comprising a 

plurality of shell-like casing segments, wherein casing segments 

adjacent in the longitudinal direction of the stator casing are 

disposed offset with respect to one another around the longitudinal 

axis of the stator casing, wherein each casing segment comprises 

connection means and at least four casing segments are releasably 

engageable with one another to form a composite.  

A second aspect of the invention provide a casing segment for a 

stator casing according to the first aspect, wherein the connection 

means are constituted tooth-like at the end face.  

The casing segments adjacent in the longitudinal direction of the 

stator casing are disposed offset with respect to one another around 

the longitudinal axis of the stator casing and are coupled with one 

another, wherein each casing segment comprises connection means and 

at least four casing segments engage with one another and form a
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composite as a stator casing. According to the invention, the 

positioning means are constituted for this purpose tooth-like at the 

end face.  

Embodiments of the invention proceed from the consideration that, by 

the use of a stator casing comprising not only one part, the stator 

replacement is comparatively easy and less time-consuming. The 

segments of the casing should be able to be released and fitted again 

without an additional tool. On the other hand, however, the main 

functions of the stator casing, i.e. above all endowing the stator 

with the necessary rigidity, should as far as possible not be 

adversely affected.  

This is achieved in particular by the fact that the individual casing 

segments surround the stator as a whole, wherein the casing segments 

are connected to one another detachably and at least four casing 

segments form a stable composite. For this purpose, each casing 

segment is provided with connection means, which preferably serve at 

the same time as positioning means and enable a defined position of 

the casing segments with respect to one another. For this purpose, 

the connection means preferably have shapes corresponding to one 

another, in such a way that the segment provided with the positioning 

means engages in an adjacent segment and a form-fit or a form-fit and 

friction-locked connection thus arises. Casing segments adjacent to 

one another in the longitudinal direction of the stator are also 

disposed offset with respect to one another around the stator 

longitudinal axis.  

In order also to counteract slipping out of position or even 

detachment of the casing segments, the latter are provided in the 

region of the connection with elements by means of which locking is 

enabled, whereby at least two corresponding elements of two adjacent 

casing segments constitute a locking means. The casing segments can 

then be secured in the axial direction by means of a clamping



device, as a result of which the actual rigidity of the 

stator casing and therefore also the required rigidity of 

the stator can ultimately be achieved.  

Casing segments adjacent in the longitudinal direction of 

the stator casing are preferably disposed offset through 

90 with respect to one another around the longitudinal 

axis of the stator casing. A particularly effective 

connection of the casing segments with one another is thus 

achieved, whereby the casing segments surround the stator 

in a mesh-like manner. With such an arrangement, two casing 

segments are preferably disposed distributed at the 

circumference of the stator, the latter being followed by a 

segment pair adjacent in the longitudinal direction of the 

stator, disposed offset through 90 around the stator 

longitudinal axis. On account of the positioning means 

engaging into one another, the stator is surrounded in the 

region of the pair connection not only by two casing 

segments, but by a total of four segment sections.  

For an effective design of the stator, the stator casing 

comprises at least four casing segments. The effect of this 

is that the coupling of the casing segments with one 

another is improved by the formation of a mesh-like 

connection with four linkage points.  

At least six casing segments are preferably disposed 

distributed over the entire circumference of the stator. It 

can be seen to be advantageous that, with a relatively 

large stator, correspondingly large casing segments are not 

necessarily also required. A further advantage results from 

the fact that a self-supporting length of the casing 

segment is shortened. "Self-supporting length" is 

understood to mean the free length of the casing segments.  

The greater the self-supporting length of the casing 

segments, the greater the risk that the casing segments 

will bend during the operation of the eccentric screw pump.
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On account of the motion of the rotor, forces acting 

radially outwards occur, which can lead to such a bending 

load on the casing segments.  

The size of the casing segments relative to the stator 

surface covered by the segment can differ from segment to 

segment. In particular, the casing segments can have 

different lengths. For example, in the case of a stator 

casing comprising a total of six casing segments, two 

relatively large casing segments are distributed centrally 

at the circumference of the stator and two relatively small 

casing segments are disposed in each case at the end faces.  

The locking means provided as a possible additional 

securing means is preferably constituted by connection 

means of the casing segments, said connection means 

engaging into one another. It is advantageous in this 

embodiment that the connection means, apart from their 

function of forming a stable composite and if need be 

aligning the casing segments with one another, also 

constitute a position securing means.  

Furthermore, it may be advantageous to provide the stator 

casing with structural elements extending radially at its 

outer side. A material and weight saving is thus enabled, 

without the stator being significantly impaired in its 

rigidity, by the fact that the structural elements form 

hollow spaces. Recesses for accommodating clamping elements 

can be provided in the structural elements. The casing 

segments are clamped between the fastening flange and the 

pump housing with the aid of the clamping elements running 

in the longitudinal direction of the stator.  

In order to fix the stator casing axially on the elastomer 

stator inner part, this stator component can also be 

provided with holding elements. For example, the holding 

elements are constituted as end-face projections. In
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particular, the end-face ends of the elastomer stator inner part are 

provided with a collar for this purpose. In this regard, the casing 

segments disposed at the end face of the stator can have a shape 

accommodating the collar. Such an embodiment of the stator 

advantageously permits, despite the collar-side fixing, a certain 

axial mobility of the elastomer stator inner part.  

In order that the elastomer stator component in the stator casing 

does not also rotate due to the motion of the rotor during the pump 

operation, the stator can be constituted polygonal, it then in turn 

being surrounded by a likewise polygonal stator casing.  

The casing segments for a stator casing according to embodiments of 

the invention are preferably provided at the end face with connection 

means constituted tooth-like, wherein at least one tooth flank runs 

helically. The individual casing segments can this be fitted on the 

stator and positioned relative to one another in a particularly 

straightforward manner. For this purpose, the positioning means have 

shapes corresponding to one another, so that, in each case between 

two connection means of a segment, a connection means of an adjacent 

segment can be accommodated in a form-fit manner. The connection 

means thus serve at the same time as positioning means.  

As a result of the likewise corresponding helical course of two 

mutually opposite tooth flanks, a locking means is thus constituted 

by means of a kind of undercut.  

An additional locking means, as already described above, can be 

created in that two adjacent casing segments on the one hand comprise 

one or more projections, which on the other hand lie opposite 

recesses introduced into the adjacent segment, which serve as locking 

elements.  

According to a preferred development, the tooth flanks of the 

connection means run helically in the region of the recess.
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Especially in the case of an embodiment with more than four casing 

segments disposed in the circumference of the stator, the assembly 

and dismantling of the casing segments is thus simplified. For 

example, connection means of casing segments adjacent in the 

circumference of the stator do not have a helical tooth flank, 

whereas the tooth flanks of the connection means of casing segments 

adjacent in the longitudinal direction of the stator run helically.  

The connection means are preferably constituted by a V-shaped or U

shaped recess running out in the longitudinal direction of the stator 

casing at the end face of the stator segment. The casing segments 

therefore each comprise two tooth-like connection means at the end 

face. The connection means each engaging into one another are 

constituted in such a way that the connection means have a shape 

corresponding to the recess, in particular the recesses of adjacent 

casing segments are either V-shaped or U-shaped.  

The recess in the casing segment is particularly preferably 

introduced along a part of the structure extending radially from its 

outer side. A contact area of the mutually opposite connection means, 

or of the mutually opposite casing segments, is thus achieved, said 

contact area being widened compared to the wall thickness of the 

stator casing. The rigidity of the stator casing can thus be further 

improved.  

In order to produce the stator according to embodiments of the 

invention, the latter is clamped in the eccentric screw pump in such 

a way that the casing segments are acted upon with axial force 

components as a result of the clamping, wherein the casing segments 

engage with one another, as a result of which a radial force 

component is generated and a composite is formed.  

The radial force component arises on account of the particular 

inventive form of the connection means. As a result of the helical 

course of the end faces, the contact areas of the connection elements 

are pressed against one another in such a way that, as in the case of
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inclined planes, due to the axially acting force, a radial force 

component presses together the connection means of adjacent casing 

segments and the casing segments form a firm composite.  

The advantages achieved with embodiments of the invention consist in 

particular in the fact that the shell-like casing segments are fitted 

particularly easily to the stator in a self-supporting manner and 

form a secure stator casing after the clamping. When necessary, the 

stator, which as already described is subject to a comparatively high 

degree of wear, can be replaced with little outlay. Due to the fact 

that an active interaction arises between the adjacent casing 

segments when the casing segments are brought together, a stable and 

torsion-resistant composite is produced to form a stator casing.  

A third aspect of the invention provides an eccentric screw pump with 

a stator casing comprising a plurality of shell-like casing segments 

according to the first or second aspects.  

A fourth aspect of the invention provides a method for producing a 

stator, which is clamped in an eccentric screw pump, with an 

elastomer stator inner part which is surrounded by a plurality of 

shell-like casing segments, wherein the casing segments are acted 

upon with an axial force component as a result of the clamping, 

wherein the casing segments releasably engage with one another, as a 

result of which a radial force component is generated and a composite 

is formed.  

The present invention will now be described, by way of non-limiting 

example only, with reference to the accompanying drawings, in which: 

Fig. 1 shows a stator with a stator casing comprising four 

shell-like casing segments, 

Fig. 2 shows a casing segment of a stator casing from fig. 1,
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Fig. 3, shows two casing segments adjacent in the longitudinal 

direction of the stator casing, said casing segments 

being disposed offset through 9
0 around the longitudinal 

axis of the stator casing, 

Fig. 4 shows the exploded representation of an eccentric screw 

pump with a stator comprising six shell-like casing 

segments, wherein two relatively large casing segments 

are disposed distributed centrally on the circumference 

of the stator and two relatively small casing segments 

are disposed in each case at the end faces and 

Fig. 5 shows an eccentric screw pump as shown in fig. 4, with 

clamped casing segments.  

Identical parts are provided with the same reference numbers in all 

the figures.  

Fig. 1 shows the stator (2) of an eccentric screw pump (4), which is 

surrounded at its circumference by shell-like casing segments (6) of 

equal size, which form the stator casing (8). On account of the 

inventive embodiment of the casing segments (6), the latter are 

disposed at the outer side of the elastomer stator inner part (9).  

The latter is made of a rubber-like material with elastic properties, 

whereas the stator casing (8) is produced from a metallic material.  

The elastomer stator inner part (9) is provided at its ends, on the 

end face, with projections constituted as a collar (10), which are 

adjoined by the stator casing (8) at the end face, wherein the stator 

casing (8) is held axially between the collars (10) and, on account 

of the elastic properties of the stator inner part (9), is 

pretensioned.
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Furthermore, the stator casing (8) is provided with 

structural elements (12) extending radially from its outer 

side, said structural elements surrounding the stator 

casing (8) in a rib-like or web-like manner. The axially 

running structural elements (12) serve in particular to 

ensure sufficient rigidity of the stator casing (8) and the 

structural elements (12) running at the circumference 

essentially serve to take up compressive forces acting in 

the stator. In the region of the connection points (14) of 

the casing segments (6), the structural elements (12) of a 

segment (6) are each formed together with an adjacent 

segment (6).  

Since the casing segments (6) are clamped over the length 

of the stator casing (8), recesses (30) are provided in the 

structural elements (12) to accommodate the clamping 

elements (28).  

An individual casing segment (6) of the stator casing from 

fig. 1, with a V-shaped recess (16) running out in the 

longitudinal direction of the stator casing (8) at the end 

face and with a self-supporting length L, is represented in 

fig. 2. The two tooth-like connection means (18) thus 

constituted comprise a helically running tooth flank (20) 

with a contact face wound around its longitudinal axis. The 

starting point (22) of the recess at the same time 

represents the start of the tooth flanks (20). From there, 

a projection extending the inner area of the casing segment 

(6) and constituted as a locking element (24) projects into 

the recess. A recess (26) corresponding to the locking 

element (24) is also introduced at the tooth-like tip in an 

end region of the connection means (18). The ends of the 

connection means (18) are truncated, mainly to counteract 

their being wedged in the adjacent casing segment (6).
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The locking element (24) and the recess (26) on the one 

hand constitute an additional locking means, but on the 

other hand also serve to compensate for manufacturing 

tolerances in the production of the casing segments (6).  

As represented in fig. 3, the casing segments (6) adjacent 

in the longitudinal direction, in the case of a stator 

casing (8) as shown in fig. 1, are disposed offset through 

90 with respect to one another around the longitudinal 

axis. The inner side of the casing segments (6), as also 

the outer side of the elastomer stator inner part (9) not 

represented here, is constituted polygonal. The two casing 

segments (6) form a stator casing composite at the 

connection side by means of the helically running areas 

(20) of the connection means (18) and also by means of the 

locking element (24) constituting the locking means and the 

associated recess (30).  

On account of the connection means (18), the casing 

segments (6) can be jointed together without auxiliary 

means in a particularly straightforward and secure manner.  

The surface size of the tooth flank (20) also plays a 

decisive role. Since the wall thickness of the stator 

casing (8), for the purpose of saving weight and material, 

is rather small compared to the size of the casing segments 

(6), the area (20) should as far as possible be greater 

than the wall thickness. This is achieved by the fact that 

the recess (16) of the casing segments (6) is introduced 

along a structural element (12). As a result of the 

increase in the size of the area (20) , the locking effect 

of the connection means (18) is also increased.  

An eccentric screw pump (4) with a total of six shell-like 

casing segments (6) is shown in fig. 4. In this embodiment, 

two shortened casing segments (6a, 6b) are disposed in each 

case at the end faces of the stator casing (8), which are 

disposed on the one hand on a fastening flange (32) and on
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the other hand on a pump housing (34) . Two relatively large casing 

segments (6) surround the stator inner part (9) centrally, between 

the shortened casing segments (6a, 6b).  

Fig. 5 shows a ready-assembled eccentric screw pump (4), as already 

represented in fig. 4, with a stator (2) clamped by means of clamping 

elements (28) between a pump housing (34) and a flange (32) . The 

clamping elements (28) run in the longitudinal direction of the 

stator casing (8) , for which reason all the structural elements (12) 

are provided with recesses (30) along the clamping elements (28) . In 

this embodiment, metal rods (28) serve as clamping elements, the ends 

whereof are provided with a metric screw thread. By screwing on and 

tightening up the associated screw nuts (36), the individual casing 

segments (6) are fixed and form a stable casing (8) around the 

elastomer stator inner part (9).  

The eccentric screw pump (4) is specifically designed for 

straightforward and time-saving assembly and dismantling of the 

stator casing (8) in order to keep the expenditure for replacement of 

the elastomer stator inner part (9) as low as possible. It is 

particularly advantageous that, as a result of the inventive 

structure of the stator casing (8), wherein the stator casing (8) is 

constituted by a plurality of self-retaining and self-centering 

casing segments (6), the casing segments (6) can be fitted to the 

elastomer stator inner part (9) without additional auxiliary means 

and without special knowledge and can also be removed again when 

necessary. The production and repair of such a stator casing (8) is 

also relatively low-cost, since the casing segments (6), in the case 

of a stator casing (8) with four casing segments (6) of equal size 

disposed at the circumference of the stator inner part (9) as shown 

for example in fig. 1, are identical in their shape.  

While various embodiments of the present invention have been 

described above, it should be understood that they have been 

presented by way of example only, and not by way of limitation. It 

will be apparent to a person skilled in the relevant art that various
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changes in form and detail can be made therein without departing 
from 

the spirit and scope of the invention. Thus, the present invention 

should not be limited by any of the above described exemplary 

embodiments.Throughout this specification and the claims which 

follow, unless the context requires otherwise, the word "comprise", 

and variations such as "comprises" and "comprising", will be 

understood to imply the inclusion of a stated integer or step or 

group of integers or steps but not the exclusion of any other integer 

or step or group of integers or steps.  

The reference in this specification to any prior publication (or 

information derived from it) , or to any matter which is known, is 

not, and should not be taken as an acknowledgment or admission or any 

form of suggestion that that prior publication (or information 

derived from it) or known matter forms part of the common general 

knowledge in the field of endeavour to which this specification 

relates.
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LIST OF REFERENCE NUMBERS 

2 stator 

4 eccentric screw pump 

6 casing segment 

8 stator casing 

10 collar 

12 structural element 

14 connection point 

16 V-shaped recess 

18 connection means/positioning means 

20 tooth flank (helical) 

22 start of the tooth flank 

24 locking element 

26 recess for locking element 

28 clamping element 

30 recess for clamping element 

32 fastening flange 

34 pump housing 

36 screw nut 

L self-supporting length
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A stator casing of an eccentric screw pump with an elastomer 

stator inner part comprising a plurality of shell-like casing 

segments, wherein casing segments adjacent in the longitudinal 

direction of the stator casing are disposed offset with respect to 

one another around the longitudinal axis of the stator casing, 

wherein each casing segment comprises connection means and at least 

four casing segments are releasably engageable with one another to 

form a composite.  

2. The stator casing according to claim 1, wherein the connection 

means are at the same time positioning means.  

3. The stator casing according to claim 1 or 2, wherein casing 

segments adjacent in the longitudinal direction of the stator casing 

are disposed offset through 900 with respect to one another around 

the longitudinal axis of the stator casing.  

4. The stator casing according to claim 1 to 3, wherein the stator 

casing comprises at least six casing segments.  

5. The stator casing according to claim I to 4, wherein the casing 

segments have different lengths.  

6. The stator casing according to claim 1 to 5, wherein the stator 

casing is fixed by means of holding elements on the elastomer stator 

inner part.  

7. A casing segment for a stator casing according to claim 1, 

wherein the connection means are constituted tooth-like at the end 

face.  

8. The casing segment according to claim 7, wherein at least one 

tooth flank runs helically.  

9. The casing segment according to claim 7 or 8, wherein the tooth 

flanks of the connection means run helically in the region of a
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recess.  

10. The casing segment according to claim 7 to 9, wherein the 

connection means are constituted by a V- or U-shaped recess running 

out in the longitudinal direction of the stator casing at the end 

face of the casing segment.  

11. The casing segment according to claim 7 to 10, wherein the 

recess is introduced along a part of the structural elements 

extending radially from its outer side.  

12. The casing segment according to claim 7 to 11, wherein a 

locking element projects into the V- or U-shaped recess and that a 

recess corresponding to the locking means is introduced in an end 

region of the positioning means.  

13. An eccentric screw pump with a stator casing comprising a 

plurality of shell-like casing segments according to claim 1 to 18.  

14. A method for producing a stator, which is clamped in an 

eccentric screw pump, with an elastomer stator inner part which is 

surrounded by a plurality of shell-like casing segments, wherein the 

casing segments are acted upon with an axial force component as a 

result of the clamping, wherein the casing segments releasably engage 

with one another, as a result of which a radial force component is 

generated and a composite is formed.
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