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DESCRIPTION

Technical Field

[0001] The present disclosure relates generally to peristaltic pumps.

Technical Background

[0002] Peristaltic pumps are used to pump liquids Iin a wide variety of applications, in particular
where the flow of liquid needs to be carefully metered and where contamination of the liquid
needs to be avoided. They are extensively used in medical applications, for example to deliver
Intravenous (V) liquids to a patient, and also in food and beverage applications, for example to
dispense a predetermined quantity of a beverage or a component of a beverage such as a
liquid flavouring.

[0003] In a conventional peristaltic pump, flexible tubing i1s compressed between the pressing
members (e.g. pins or rollers) of a rotor and a stator, and liquid Is conveyed through the
flexible tubing as the rotor rotates. The friction between the pressing members and the tubing
can, however, cause a number of problems, notably premature wear of the flexible tubing, and

the present disclosure seeks to address this.

[0004] The preamble of claim 1 is derivable from DE 3320091 A1 and WO 88/05868 AZ2.

Summary of the Disclosure

[0005] According to a first aspect of the present disclosure, there Is provided a peristaltic pump
comprising:

a drivable rotor having at least one pressing member;
a cylindrical stator in which the rotor is rotatable;

flexible tubing having an Inlet side and an outlet side, the flexible tubing extending
circumferentially around the stator against an inner wall;

a radially deformable ring positioned between the rotor and the circumferentially extending
flexible tubing, the ring being deformable by the at least one pressing member upon rotation of
the rotor to compress the flexible tubing against the inner wall of the cylindrical stator to

thereby convey liquid along the flexible tubing;

wherein the radially deformable ring includes a ring anchor;
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wherein the inlet side and the outlet side of the flexible tubing are arranged side-by-side so that
the flexible tubing extends Iin a substantially radial direction outwardly away from the cylindrical
stator;

characterized in that the ring anchor projects radially outwardly from the radially deformable
ring and Is located between, and gripped by, the Inlet side and the outlet side of the flexible
tubing to prevent rotation of the radially deformable ring during rotation of the rotor.

[0006] According to a second aspect of the present disclosure, there Is provided a method for
assembling a peristaltic pump according to the first aspect, the method comprising:

locating the flexible tubing circumferentially around the radially deformable ring and in contact
therewith, with the inlet side and the outlet side of the flexible tubing arranged side-by-side on
either side of the ring anchor;

positioning the flexible tubing and the radially deformable ring in the cylindrical stator with the
flexible tubing arranged against the inner wall of the cylindrical stator; and

fitting the rotor in the cylindrical stator by simultaneously rotating the rotor and pressing the
rotor into the centre of the radially deformable ring.

[0007] The term 'liquid’ as used In this specification is intended to include liquid and semiliquid
products.

[0008] The rotor may include a plurality of pressing members and the pressing members may
be equispaced around the circumference of the rotor. The rotor may include a spindle. The
spindle and the or each pressing member may be integrally formed. The or each pressing
member may be a lobe.

[0009] In one embodiment, the or each lobe may have an arcuate pressing surface which may
be arranged to progressively compress the flexible tubing against the inner wall of the
cylindrical stator during rotation of the rotor. The or each lobe may have an apex at which the
arcuate pressing surface terminates, and the apex may be arranged to fully compress the
flexible tubing against the inner wall of the cylindrical stator. The rotor may include two of said
lobes at diametrically opposite locations.

[0010] In a conventional peristaltic pump, the flexible tubing Is subjected to high rates of wear
because of the friction forces applied by the pressing members during rotation of the rotor. It
IS, therefore, generally necessary to use expensive high-grade flexible tubing that can
withstand the high friction forces to avoid premature wear of the flexible tubing. In the
peristaltic pump according to the present disclosure, the radially deformable ring prevents
direct contact between the pressing members and the flexible tubing, the radial compression



DK/EP 3230589 T3

force instead being applied to the flexible tubing by the radially deformable ring. As a result, the
flexible tubing does not wear out during operation of the pump. In addition, the flexible tubing is
not stretched or pinched because the radially deformable ring is held stationary by the ring
anchor. This means that lower grade (and, therefore, less expensive) flexible tubing can
typically be used.

[0011] The rotor may be engageable by an external rotary drive. With this arrangement, the
peristaltic pump Is easy and cheap to manufacture and can be readily provided as a
disposable system. In particular, because the rotary drive I1s a separate component that
engages the rotor of the peristaltic pump, the peristaltic pump has a simple and inexpensive
construction which can, for example, be formed integrally with or attached to a liquid container
and which can be disposed of with the liquid container, for example when the container is
empty.

[0012] The ring anchor may comprise a finger projecting radially outwardly from the radially
deformable ring.

[0013] The radially deformable ring may have an axial depth which is greater than an outer
diameter of the flexible tubing.

[0014] The radially deformable ring may include a plurality of circumferentially-spaced radial
projections on a first axial rim which may project in a radially outward direction towards the
iInner wall of the cylindrical stator. The radial projections may help to axially retain the flexible
tubing on the radially deformable ring, in particular whilst the flexible tubing and the radially
deformable ring are being positioned In the cylindrical stator during assembly of the peristaltic

pump.

[0015] The rotor may include a circular flange which may axially retain the flexible tubing and
the radially deformable ring in the cylindrical stator. In an embodiment, the radially deformable
ring may be arranged in the stator with the radial projections in contact with the circular flange.
In this embodiment, the radial projections act as plain bearing members and space the flexible
tubing from the axially inner surface of the rotating circular flange. This reduces friction forces
between the rotating circular flange and the static flexible tubing as the rotor rotates and
prevents the flexible tubing from being gripped and stretched by the circular flange during
rotation of the rotor.

[0016] The radially deformable ring may include a locating arrangement. The locating
arrangement may be provided on a second axial rim. The locating arrangement may extend
from the ring anchor over the inlet side and the outlet side of the flexible tubing. The locating

arrangement may comprise a locating flange or may alternatively comprise a pair of oppositely
extending locating projections.

[0017] The radially deformable ring may include locating members which may provide for axial
location of the flexible tubing on the radially deformable ring. The locating members may be
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provided on first and second rims at axially opposite ends of the radially deformable ring. The
locating members ensure that the flexible tubing is retained axially on the radially deformable
ring, In particular whilst the flexible tubing and radially deformable ring are being positioned In
the cylindrical stator during assembly of the peristaltic pump.

[0018] The locating members may Iinclude a plurality of circumferentially-spaced locating
projections, which may project in a radially outward direction, on the first rim. The locating
projections may be equally spaced around the first rim. The locating members may include a
locating flange, on the second rim, which extends from the ring anchor over the inlet side and
the outlet side of the flexible tubing.

Brief Description of the Drawings

[0019]

Figures 1a and 1b are cross-sectional views of a peristaltic pump according to a first
embodiment of the present disclosure with the rotor at different rotational positions;

Figures 2a and 2b are perspective views showing the detail of the radially deformable ring
shown In Figures 1a and 1b;

Figure 3 Is a perspective view showing the flexible tubing located around the radially
deformable ring before being positioned in the cylindrical stator;

Figure 4 1s a perspective view showing the flexible tubing and radially deformable ring
positioned In the cylindrical stator before the rotor is fitted in the cylindrical stator:;

Figure 5 Is a detailed view of the rotor;

Figures 6a and 6b are cross-sectional views of a peristaltic pump according to a second
embodiment of the present disclosure with the rotor at different rotational positions;

Figures 7a and /b are perspective views showing the detail of the radially deformable ring
shown In Figures 6a and 6b;

Figure 8 I1s an axial view of the radially deformable ring of Figures 7a and 7b with the flexible
tubing located around the radially deformable ring;

Figure 9 Is a perspective view showing the flexible tubing located around the radially
deformable ring before being positioned in the cylindrical stator;

Figure 10 Is a perspective view showing the flexible tubing and radially deformable ring
positioned In the cylindrical stator before the rotor is fitted in the cylindrical stator:;

Figure 11 Is a detailed view of the rotor; and

Figures 12a and 12b are cross-sectional views of the second embodiment with the rotor at
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different rotational positions.

Detailed Description of Embodiments

[0020] Embodiments of the present disclosure will now be described by way of example only
and with reference to the accompanying drawings.

[0021] A pernistaltic pump 10, 50 Includes a cylindrical stator 12. Although not shown, the
cylindrical stator 12 can be Integrally formed, for example as a one-piece moulding, with a
liquid container from which liquid is to be dispensed or can be removably mountable on a liquid
container.

[0022] Figures 1 to S illustrate a first embodiment of a peristaltic pump 10 which includes a
rotor 14 (best seen In Figure 5), typically formed of a moulded substantially rigid plastics
material. The rotor 14 includes a plurality of pressing members 15 In the form of lobes 16
which are integrally formed with, and project radially outwardly from, a spindle 18 and which
are equally spaced around the circumference of the spindle 18. In the illustrated embodiment,
the rotor 14 includes three lobes 16 but it will be appreciated that the rotor 14 can include any
suitable number of lobes 16. The spindle 18 includes a central drive aperture 20 which can be
engaged by an external rotary drive (not shown) such as the drive shaft of an electric motor.

[0023] The peristaltic pump 10 includes flexible tubing 22 which can be formed of any suitable
resilient plastics material such as polyvinyl chloride. The flexible tubing 22 has an inlet side 24
through which liquid is delivered to the peristaltic pump 10 and an outlet side 26 through which
liquid I1s delivered from the peristaltic pump 10. The Inlet side 24 and outlet side 26 are
designated with respect to the normal direction of rotation of the rotor 14 (clockwise In the
accompanying drawings). The Inlet side 24 is typically connected to a liquid outlet port of a
liguid container (not shown) and the outlet side 26 Is arranged to deliver the liquid to a desired
location. The flexible tubing 22 extends circumferentially around the cylindrical stator 12
against an inner wall 12a and the inlet side 24 and the outlet side 26 are arranged side-by-
side, at circumferentially adjacent positions around the cylindrical stator 12. The Inlet side 24
and the outlet side 26 extend outwardly away from the cylindrical stator 12 in a substantially
radial direction.

[0024] A radially deformable ring 28, comprising a suitable resiliently deformable material
(typically a plastics material), i1s positioned between the rotor 14 and the circumferentially
extending flexible tubing 22. The deformable ring 28 Is contacted by the lobes 16 of the rotor
14 as best seen In Figures 1a and 1b and i1s deformed radially outwardly by the lobes 16. The
radially outward deformation of the deformable ring 28 compresses the flexible tubing 22
against the inner wall 12a of the cylindrical stator 12 and, thus, as the rotor 14 is rotated by an
external rotary drive, the compression of the flexible tubing 22 between the deformable ring 28
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and the inner wall 12a conveys liquid along the flexible tubing 22 by peristaltic action, between
the Inlet side 24 and the outlet side 26. Although the liquid is normally conveyed from the inlet
side 24 to the outlet side 26 of the flexible tubing (by rotating the rotor 14 in the clockwise
direction as viewed In Figures 1a and 1b), the flow direction can be easily reversed and it will
be understood that the desired flow direction can be selected by simply selecting a clockwise
or anti-clockwise direction of rotation for the external rotary drive.

[0025] The deformable ring 28 includes a ring anchor 30 In the form of a finger 32 which
projects radially from the deformable ring 22. The ring anchor 30 Is located between the inlet
side 24 and the outlet side 26 of the flexible tubing 22 and has a sufficient length (in the radially
outward direction) and width (in the circumferential direction) that it cannot move out of its
position between the inlet side 24 and the outlet side 26 of the flexible tubing 22. Thus, it will be
understood that the ring anchor 30 prevents the deformable ring 28 from being rotated by the
rotor 14 as the rotor 14 rotates in the cylindrical stator 12. If the ring anchor 30 was not
provided, the deformable ring 28 would be caused to rotate by the rotor 14 and this would
result in unwanted stretching and wearing of the flexible tubing 22 between the deformable ring
28 and the inner wall 12a of the cylindrical stator 12.

[0026] As best seen In Figure 3, the deformable ring 28 has an axial depth which i1s greater
than the outer diameter of the flexible tubing 22. In order to assist with the assembly of the
peristaltic pump 10, the deformable ring 28 Includes a plurality of locating members 34 which
help to locate the flexible tubing 22 around the deformable ring 28 and prevent the flexible
tubing 22 from slipping axially off the deformable ring 28.

[0027] In the Illustrated embodiment, the locating members 34 comprise a plurality of locating
projections 36 on a first rim 28a of the deformable ring 28. The locating projections 36 project
radially outwardly by a small distance from the deformable ring 28, In use towards the inner
wall 12a of the cylindrical stator 12, and are typically provided at equispaced positions around
the circumference of the first rim 28a. The locating members 34 additionally comprise a
locating flange 38, on the second rim 28b, which extends sideways from the ring anchor 30
over the inlet side 24 and the outlet side 26 of the flexible tubing 22. Thus, it will be understood
that the locating projections 36 prevent the flexible tubing 22 from slipping axially of the first rim
28a of the deformable ring 22 and that the locating flange 38 helps to prevent the flexible
tubing 22 from slipping axially off the second rim 28b, in the opposite direction.

[0028] The method of assembling the peristaltic pump 10 will now be described with reference
to Figures 3 and 4. Initially, the flexible tubing 22 is located around the deformable ring 28 so
that it contacts the radially outer surface of the deformable ring 28 and so that the inlet side 24
and the outlet side 26 of the flexible tubing 22 are arranged side-by-side on either side of the
ring anchor 30. As will be understood, the locating projections 36 and locating flange 38 help
the user to locate the flexible tubing 22 around the deformable ring 28 and prevent the flexible
tubing 22 from slipping axially off the deformable ring 28 during assembly. The assembled
flexible tubing 22 and deformable ring 28 are then compressed, for example by squeezing as
shown diagrammatically by the arrows A, to a sufficient size to enable them to be pushed into
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the cylindrical stator 12 in the direction of the arrow B.

[0029] Once the flexible tubing 22 and deformable ring 28 have been positioned In the
cylindrical stator 12 as shown In Figure 4, the rotor 14 can be fitted and this i1s achieved by
pushing the rotor 14 into the centre of the deformable ring 28, as shown diagrammatically by
the arrow C, and at the same time rotating the rotor 14 by a small amount as shown
diagrammatically by the arrow D. Once the rotor 14 has been fitted into the centre of the
deformable ring 28, the circular flange 14a may also help to retain the flexible tubing 22 in the
correct position inside the cylindrical stator 12. Once assembled, the central drive aperture 20
can be engaged by an external rotary drive which can be operated to rotate the rotor 14.

[0030] Referring now to Figures 6 to 12, there i1s shown a second embodiment of a peristaltic
pump 50. The peristaltic pump 50 shares many features in common with the peristaltic pump
10 illustrated in Figures 1 to 5 and corresponding features are designated using corresponding
reference numerals. The differences between the peristaltic pumps 10, 50 will now be
explained.

[0031] The peristaltic pump 50 includes a rotor 52 (best seen in Figure 11) which includes two
diametrically opposed lobes 54 that are integrally formed with, and project radially outwardly
from, the spindle 18. As best seen In Figures 6a and 6b, each lobe 54 has a curved or arcuate
pressing surface 54a whose radius relative to the spindle axis Increases gradually and
smoothly. The pressing surface 54a progressively compresses the flexible tubing 22 against
the inner wall 12a of the cylindrical stator 12 as the rotor 52 rotates in the cylindrical stator 12
In the clockwise direction. Each lobe 54 also has an apex 54b at which the pressing surface
54a terminates and it will be apparent from Figures 6a and 6b that each apex 54b Is arranged
to fully compress the flexible tubing 22 against the inner wall 12a of the cylindrical stator 12 to
achieve the required peristaltic pumping action.

[0032] Referring in particular to Figures 7 and 8, the peristaltic pump 50 comprises a radially
deformable ring 56 having a plurality of circumferentially-spaced radial projections 58 on a first
axial rim 56a. The radial projections 58 project in a radially outward direction in use towards
the iInner wall 12a of the cylindrical stator 12. The rotor 52 includes a circular flange 52a which
axially retains the flexible tubing 22 and the radially deformable ring 56 in the cylindrical stator
12. As best seen In Figures 12a and 12b, the radially deformable ring 56 1s arranged in the
cylindrical stator 12 of the peristaltic pump 50 with the radial projections 58 in contact with the
circular flange 52a. The radial projections 58 act as plain bearing members or bearing flanges
and space the flexible tubing 22 from the axially inner surface of the circular flange 52a. As
noted above, this reduces or eliminates friction forces between the rotating circular flange 52a
and the flexible tubing 22 as the rotor 52 rotates and prevents the flexible tubing 22 from being
gripped and stretched by the circular flange 52a.

[0033] Although In the second embodiment the primary function of the radial projections 58 Is
to act as bearing members or bearing flanges, it will also be understood that the radial
projections 58 assist with axial location and retention of the flexible tubing 22 on the radially
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deformable ring 56 In the same way as the locating projections 36 of the first embodiment.

[0034] In order to further assist with axial location and retention of the flexible tubing 22, the
radially deformable ring 56 can optionally include a locating arrangement 60 on the second
axial rim 56b (best seen In Figures 7 and 8). The locating arrangement 60 comprises a pair of
oppositely extending locating projections 62 which extend from the ring anchor 30 over the
Inlet side 24 and the outlet side 26 of the flexible tubing 22.

[0035] The method of assembling the peristaltic pump 50 i1s essentially the same as the
assembly method described above with reference to Figures 3 and 4. That i1s, the flexible
tubing 22 is Inttially located around the deformable ring 56 as shown In Figure 9 so that it
contacts the radially outer surface of the deformable ring 56 and so that the inlet side 24 and
the outlet side 26 of the flexible tubing 22 are arranged side-by-side on either side of the ring
anchor 30. In this embodiment, the radial projections 58 and the locating projections 62 may
help the user to locate the flexible tubing 22 around the deformable ring 56 and may help to
prevent the flexible tubing 22 from slipping axially off the deformable ring 56 during assembly.
The assembled flexible tubing 22 and deformable ring 56 are then compressed, for example
by squeezing as shown diagrammatically by the arrows A, to a sufficient size to enable them to
be pushed into the cylindrical stator 12 in the direction of the arrow B with the radial projections
58 uppermost.

[0036] Once the flexible tubing 22 and deformable ring 56 have been positioned In the
cylindrical stator 12 as shown In Figure 10, the rotor 52 can be fitted and this i1s achieved by
pushing the rotor 14 into the centre of the deformable ring 56, as shown diagrammatically by
the arrow C, and at the same time rotating the rotor 52 by a small amount as shown
diagrammatically by the arrow D. Once the rotor 52 has been fitted Iinto the centre of the
deformable ring 56, the circular flange 52a contacts the radial projections 58 which, as
explained above, act as bearing flanges which space the flexible tubing 22 from the circular
flange 52a. Once assembled, the central drive aperture 20 can be engaged by an external
rotary drive which can be operated to rotate the rotor 52.

[0037] Although exemplary embodiments have been described In the preceding paragraphs, it
should be understood that various modifications may be made to those embodiments without
departing from the scope of the appended claims. Thus, the breadth and scope of the claims
should not be Iimited to the above-described exemplary embodiments. Each feature disclosed
In the specification, including the claims and drawings, may be replaced by alternative features
serving the same, equivalent or similar purposes, unless expressly stated otherwise.

[0038] For example, the rotor 14, 52 could Iinclude a projection in place of the central drive
aperture 20 which could engage an aperture in a drive shaft of an external rotary drive.

[0039] Unless the context clearly requires otherwise, throughout the description and the

claims, the words "comprise”, "comprising’, and the like, are to be construed in an inclusive as
opposed to an exclusive or exhaustive sense; that is to say, Iin the sense of "including, but not
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limited to".

[0040] Any combination of the above-described features in all possible variations thereof Is
encompassed by the present invention unless otherwise indicated herein or otherwise clearly
contradicted by context.
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Patentkrav

1. Peristaltisk pumpe (10;50) omfattende:
en drivbar rotor (14;52) med mindst et presseelement (15);
en cylindrisk stator (12), i hvilken den drivbare rotor (10;50) er rotaterbar;
fleksible rgr (22) med en indlgbsside (24) og en udlgbsside (26), idet det
fleksible rgr (22) straekker sig periferisk omkring statoren (12) mod en
indervaag (12a);
en radialt deformerbar ring (28;56) placeret mellem rotoren (14, 52) og
det periferisk udstraekkende fleksible rgr (22), idet den radialt
deformerbare ring (28;56) kan deformeres af det mindst ene
presseelement (15) ved rotation af rotoren (14, 52) for at komprimere det
fleksible rgr (22) mod inderveeggen (12a) af den cylindriske stator (12) for
derved at transportere vaeske langs det fleksible rgr (22);
hvor den radialt deformerbare ring (28;56) inkluderer et ringanker (30);
hvor indlgbssiden (24) og udlgbssiden (26) af det fleksible rgr (22) er
indrettet side om side, saledes at det fleksible rgr (22) straekker sig i en i
alt vaesentligt radial retning udad vaek fra den cylindriske stator (12);
kendetegnet ved, at ringankeret (30) rager radialt udad fra den radialt
deformerbare ring (28;56) og er placeret mellem, og grebet af,
indlgbssiden (24) og udlgbssiden (26) af det fleksible rgr (22) for at
forhindre rotation af den radialt deformerbare ring (28;56) under rotation
af den drivbare rotor (14; 52).

2. Pumpe ifglge krav 1, hvor ringankeret (30) omfatter en finger (32), som rager

radialt udad fra den radialt deformerbare ring (28, 56).

3. Pumpe ifglge krav 1 eller krav 2, hvor den radialt deformerbare ring (28, 56)
har en aksial dybde, som er stgrre end en udvendig diameter af det fleksible rgr
(22).

4. Pumpe ifglge et hvilket som helst foregaende krav, hvor den radialt
deformerbare ring (28, 56) inkluderer en flerhed af fremspring (36, 58) periferisk

anbragt med afstand pa en fgrste aksial kant (28a, 56a), som rager frem i en
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radialt udadgaende retning mod indervaeggen (12a) af den cylindriske stator (12).

5. Pumpe ifglge krav 4, hvor rotoren (14, 52) inkluderer en cirkelformet flange
(14a, 52a), som aksialt fastholder det fleksible rgr (22) og den radialt
deformerbare ring (28, 56) i den cylindriske stator (12), og hvor den radialt
deformerbare ring (56) er indrettet i statoren (12), hvor de radiale fremspring

(58) er i kontakt med den cirkelformede flange (52a).

6. Pumpe ifglge et hvilket som helst foregaende krav, hvor den radialt
deformerbare ring (28, 56) inkluderer en lokaliseringsanordning (34, 60), pa en
anden aksial kant (28b, 56b), som straekker sig fra ringankeret (30) over
indlgbssiden (24) og udlgbssiden (26) af det fleksible rgr (22).

7. Pumpe ifglge krav 6, hvor lokaliseringsanordningen (34, 60) omfatter en
lokaliseringsflange (38) eller et par modsat udstraekkende lokaliseringsfremspring
(62).

8. Pumpe ifglge et hvilket som helst foregaende krav, hvor rotoren (14, 52)
inkluderer en flerhed af presseelementer (15), som er anbragt med samme

indbyrdes afstand omkring rotorens (14, 52) omkreds.

9. Pumpe ifglge et hvilket som helst foregaende krav, hvor rotoren (14, 52)
inkluderer en spindel (18), og presseelementet eller hvert presseelement (15) er

dannet i ét stykke med spindlen (18).

10. Pumpe ifglge et hvilket som helst foregaende krav, hvor presseelementet eller

hvert presseelement (15) er en slgjfe (16, 54).

11. Pumpe ifglge krav 10, hvor slgjfen eller hver slgijfe (54) har en bueformet
presseflade (54a), som er indrettet til gradvist at komprimere det fleksible rgr
(22) mod indervaeggen (12a) af den cylindriske stator (12) under rotation af
rotoren (52).

12. Pumpe ifglge krav 11, hvor slgjfen eller hver slgjfe (54) har en spids (54b),

hvor den bueformede presseoverflade (54a) slutter, idet spidsen (54b) er



10

15

20

25

DK/EP 3230589 T3

3

indrettet til helt at komprimere det fleksible rgr (22) mod indervaeggen (12a) af
den cylindriske stator (12).

13. Pumpe ifglge krav 11 eller krav 12, hvor rotoren (52) inkluderer to af

slgjferne (54) ved diametrisk modsatte placeringer.

14. Pumpe ifglge et hvilket som helst foregaende krav, hvor rotoren (14, 52) kan

komme i indgreb med et eksternt drejedrev.

15. Fremgangsmade til montering af en peristaltisk pumpe (10; 50) ifglge et
hvilket som helst foregaende krav, hvilken fremgangsmade omfatter:
anbringelse af det fleksible rgr (22) periferisk omkring den radialt
deformerbare ring (28; 56) og i kontakt dermed, hvor indlgbssiden (24) og
udlgbssiden (26) af det fleksible rgr (22) er indrettet side om side pa den
ene eller anden side af ringankeret (30); hvorved ringankeret (30) gribes
af indlgbssiden (24) og udlgbssiden (26) af det fleksible rgr (22) for at
forhindre rotation af den radialt deformerbare ring (28; 56) under rotation
af rotoren (14; 52),
placering af det fleksible rgr (22) og den radialt deformerbare ring (28;56)
| den cylindriske stator (12), hvor det fleksible rgr (22) er indrettet mod
indervaeggen (12a) af den cylindriske stator (12); og
fastggrelse af rotoren (14;52) i den cylindriske stator (12) ved samtidigt at
rotere rotoren (14, 52) og presse rotoren (14;52) ind i midten af den

radialt deformerbare ring (28;56).
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