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DESCRIPTION

Rotary vane pump with variable conveying quantity

The invention relates to a rotary vane pump with variable conveying
quantity, said rotary vane pump comprising a housing arrangement which
encloses a housing chamber having arranged therein a displaceable
eccentric ring accommodating an inner rotor member that is rotatable
relative to the eccentric ring and that is supported in the housing
arrangement to be driven by drive means via a rotary axis, wherein the
inner rotor member comprises slits in which vane elements are displaceably
supported, wherein a cover element is provided for closure of the housing
chamber and wherein the housing arrangement has an inlet opening and an

outlet opening provided in it.

A rotary vane pump of this type is known e.g. from Japanese Laid-open
Patent Application JP 2007-309249 A. Such pumps, which are also referred
to as cell pumps, serve e.qg. for the conveyance of lubricant for an internal
combustion machine. In this respect, in the state of the art, the ends of the
vane elements supported within the inner rotor member are in abutment on
the inner sides of the eccentric ring and in this manner enclose a plurality of
pump chambers. Via an inlet opening, lubricant will be sucked in, be
condensed within the pump chambers and then, via an outlet opening, be
supplied to corresponding consumers. The higher the eccentricity of the
eccentric ring relative to the inner rotor member is, the larger will be the
condensation effected by the inner rotor member moving relative to the
eccentric ring. A disadvantage of this known rotary vane pump resides in
that, due to the relative movement of the inner rotor member with respect
to the eccentric ring, the inner surface of the eccentric ring and respectively
the ends of the vane elements are subjected to considerable forces and
wear, which can leadto fatique fracture of pump parts. Furthermore it may
have the consequence that the chambers will not be entirely sealed
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anymore relative to each other and, as a result, an optimal condensation

will not be possible anymore.

Thus, it is an object of the invention to provide a rotary vane pump in which

the above disadvantage is avoided in a simple and inexpensive manner.

This object is achieved in that, in the housing chamber, between the
eccentric ring and the inner rotor member, an outer rotor member is
provided which on its inner side is engaged by the vane elements so as to
enclose pump chambers, wherein the outer rotor member is coupled via a
coupling arrangement to the inner rotor member In a torsionally rigid
manner while, however, being displaceable in radial direction. Since no
relative movement will take place anymore between the inner rotor member
and the outer rotor member, the vane element will not be subjected to
forces and wear anymore so that the mutual sealing of the pump chambers

is guaranteed over the entire operational life of the rotary vane pump.

In a particularly advantageous manner, the outer rotor member is cup-
shaped, wherein a bottom member is facing toward the cover element and
comprises a coupling member recess having arranged in it a coupling
member comprising an inner rotor member recess which is engaged by an
inner rotor hub. Herein, it Is particularly advantageous if the coupling
member recess is cross-shaped (other designs are admissible) and the inner
rotor member recess is of a rectangular shape, wherein the inner rotor hub
is designed as a feather key. In this case, the coupling arrangement is
designed in analogy to the principle of a per se known Oldham coupling.

According to a further advantageous embodiment of the invention, the inner
rotor hub can be integrally connected to the inner rotor member.

The invention will be explained in greater detail hereunder with reference to

a drawing wherein:
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Figure 1 is a plan view of a schematically represented rotary vane pump in

its opened state, and
Figure 2 is an exploded view of the rotary vane pump of Figure 1.

In Figure 1, a rotary vane pump 2 according to the invention is shown in
plan view in schematic representation. The rotary vane pump 2 comprises,
in a known manner, a housing arrangement 4 enclosing a housing chamber
6. In this housing chamber 6, a hydraulically displaceable eccentric ring 8 is
arranged which in a known manner is kept subjected to a bias by a spring
10. In the present view, the eccentric ring 8 has been pressed into its
maximum possible eccentricity relative to a center 11 of an inner rotor
member 12, By the chain-dotted line, there is schematically marked a
rotary axis 14 of the inner rotor member 12 via which the inner rotor
member 12 is driven in a known manner by a drive means, not specifically
fllustrated. This drive means can be both an electric motor and e.g. a
toothed wheel, wherein, in the latter case, the toothed wheel is in turn
coupled to a crankshaft. Herein, the rotary axis 14 is supported in the
housing arrangement 4 in a non-displaceable manner. In the present
exemplary embodiment, Internally of inner rotor member 12, eight
displaceably arranged vane elements 18 are provided in eight radially
extending slits 16, which vane elements 18 are biased by means of a spring
ring (not shown) in the direction of an outer rotor member 22 and engage
an inner side 24 of outer rotor member 22 in such a manner that pump
chambers 26 are formed between respectively two vane elements 18.
Further, in housing arrangement 4, an inlet opening 28 and an outlet
opening 30 for lubricant are provided in a known manner. By way of a
coupling arrangement 32, shown In Figure 2, the outer rotor member 22 is
coupled to the inner rotor member 12 in a torsionally rigid manner so that
no relative movement can take place anymore between the vane elements

18 and the inner side 24 of the outer rotor member 22.
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In Figure 2, the rotary vane pump 2 from Figure 1 is shown in perspective
exploded view. Designated by 34 herein is a base portion of housing
arrangement 4, in which a support site 36 for rotary axis 14 as well as the
inlet opening 28 and the outlet opening 30 are arranged. Further shown are
the housing chamber 6 and bores 38 for connection to a cover element 40.

The inner rotor member 12 is supported at the support site 36 by means of
the rotary axis 14 in non-rotatable manner. Within the inner rotor member
12, the spring ring (not shown) Is arranged. Further, the inner rotor
member comprises, on the side facing away from base portion 34, an inner
rotor hub 42 which in the present exemplary embodiment is realized as a
feather key and is integrally connected to the inner rotor member 12. An
inner rotor hub 42 is a part of the coupling arrangement 32 which is already
mentioned in the context of the description of Figure 1. Reference numeral
8 designates, as already described in connection with Figure 1, the eccentric
ring which In a known manner is inserted into the base portion 34 of
housing arrangement 4. Between the eccentric ring 8 and the inner rotor
member 12, the outer rotor member 22 is placed which on its inner side 24
is engaged by the vane elements 18 of inner rotor member 12. In the
present exemplary embodiment, the outer rotor member 22 is cup-shaped
and comprises a bottom portion 44 which faces toward cover element 40
and has a cross-shaped coupling member recess 46 that, together with a
coupling member 48 and the inner rotor hub 42, forms a part of the
coupling arrangement 32. The coupling member 48, which itself comprises a
rectangular inner rotor member recess 50, is insertable into the cross-
shaped coupling member recess 46, wherein the inner rotor member recess
50 is engaged by the inner rotor hub 42 for rotary force transmission. In
this arrangement, the cross-shaped recess 46 of outer rotor member 22 is
dimensioned larger in such a manner that mutually Intersecting legs 52, 54
of coupling member 48 can be displaced within recess 46 according to the
principle of an Oldham coupling. Thereby, it is possible to realize the
eccentricity - shown in Figure 1 - of the outer rotor member 22 relative to
the inner rotor member 12. The rotary vane pump is sealed off e.g. with the
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aid of screws which engage into the bores 38 of base portion 34 via through
bores 56 of cover element 40.
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CLAIMS

1. A rotary vane pump with variable conveying quantity, said rotary vane
pump comprising a housing arrangement (4} which encloses a housing
chamber (6) having arranged therein a displaceable eccentric ring (8)
accommodating an inner rotor member (12) that is rotatable relative
to the eccentric ring (8) and that is supported in the housing
arrangement (4) to be driven by drive means via a rotary axis (14),
wherein the inner rotor member (12) comprises slits (16) having vane
elements (18) displaceably supported in them, wherein a cover
element (40) is provided for closure of the housing chamber (6) and
wherein the housing arrangement (4) has an inlet opening (28) and an
outlet opening (30) provided in it,
characterized in that,
in the housing chamber (6), between the eccentric ring (8) and the
inner rotor member (12), an outer rotor member (22) is provided
which on its inner side (24) is engaged by the vane elements (18) so
as to enclose pump chambers (26), wherein the outer rotor member
(22} is coupled via a coupling arrangement (32) to the inner rotor
member (12) In a torsionally rigid manner while, however, being

displaceable in radial direction.

2. The rotary vane pump according to claim 1,
characterized in that
the outer rotor member (22) is cup-shaped, wherein a bottom member
(44) is facing toward the cover element (40) and comprises a coupling
member recess (46) having arranged in it a coupling member (48)
comprising an inner rotor member recess (50) engaged by an inner
rotor hub {42).

3. The rotary vane pump according to claim 2,
characterized in that



WO 2019/063089 PCT/EP2017/074763

7

the coupling member recess (46) is cross-shaped and the inner rotor
member recess (50) is of a rectangular shape, wherein the inner rotor
hub (42) is designed as a feather key.

4. The rotary vane pump according to claim 2,
characterized in that
the inner rotor hub (42) is integrally connected to the inner rotor
member (12),
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