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(54) Pump rotor

(57) A volumetric pump rotor comprising a central
casing (7) equipped with a peripheral edge (8) and a hol-
low seat (16) for engaging a respective rotary shaft, at
least two elastically deformable vanes (10a,10b,10c,10d,
10e,10f) connectable to the central casing (7) in such a

way as to protrude from the peripheral edge (8) in order
to transfer a fluid into a volumetric pump, each vane com-
prises a core (15) made of a metallic material and a cover
layer (14) for at least partly covering the core (15) at least
at the latter’s distal end.
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Description

[0001] This invention addresses the technical sector
relating to pumps used mainly in wine-making for pump-
ing wine.
[0002] More specifically, this invention relates to a
pump rotor.
[0003] Widely used in the wine-making industry are
volumetric pumps provided with rubber vanes and a rotor
housed in a cavity inside a containment casing where a
first and a second conduit converge for feeding and re-
ceiving the fluid to and from the cavity, respectively.
[0004] The rotor comprises a main casing having a
substantially star-shaped outer edge.
[0005] An element equipped with a plurality of radial
expansions is fitted to the main casing in such a way that
each radial expansion is positioned at a vertex of the star-
shaped outer edge.
[0006] This element is made substantially of rubber.
[0007] The radial expansions form a plurality of rubber
vanes, the distal ends of which are designed to contact
the inside wall of the cavity in order to transfer the fluid
inside the pump from the first to the second conduit.
[0008] If left idle for even just a few days, these pumps
will give considerable problems upon restarting.
[0009] That is because the vanes, on restarting, re-
main fixed in the position adopted during the period of
inactivity, that is to say, the vanes are subject to a sort
of permanent plastic deformation.
[0010] Thus, the vanes are no longer in sealed contact
with the inside wall of the housing and, as a result, there
is backflow of the fluid pumped in during operation.
[0011] This irreversibly reduces the performance of the
pump which no longer attains the head needed to transfer
the fluid inside the cavity from the first to the second con-
duit.
[0012] This invention therefore has for an aim to pro-
vide a rotor which can overcome the above mentioned
drawbacks and which is at once simple and inexpensive
to construct.
[0013] According to the invention, this aim is achieved
by a pump rotor and a pump comprising the technical
features described in one or more of the appended
claims.
[0014] The technical characteristics of the invention,
with reference to the above aims, are clearly described
in the claims below and its advantages are apparent from
the detailed description which follows, with reference to
the accompanying drawings which illustrate a preferred,
non-limiting example embodiment of the invention pro-
vided, and in which:

- Figure 1 is a cutaway perspective view of a preferred
embodiment of the rotor according to the invention;

- Figure 2 is a cross section of the rotor according to
the invention, illustrated in Figure 1;

- Figure 3 illustrate a detail of the rotor according to
the invention;

- Figure 4 illustrates the rotor according to the inven-
tion;

- Figures 5, 6 and 7 are cross sections of the rotor
according to the invention illustrated in Figure 1
mounted in a pump and in different operative con-
figurations;

- Figures 8, 9 and 10 are cutaway perspective views
of the rotor according to the invention illustrated in
Figures 5, 6 and 7, respectively.

[0015] With reference to the accompanying drawings,
the numeral 1 in Figures 1 and 2 denotes in its entirety
the rotor according to the invention forming part of a vol-
umetric pump 2.
[0016] The rotor 1 is illustrated in Figures 5 to 10
mounted inside a cavity 4 of a containment casing 3 of
a volumetric pump 2.
[0017] The rotor 1 comprises a central casing 7 pro-
vided with a peripheral edge 8 and a plurality of elastically
deformable vanes 10a, 10b, 10c, 10d, 10e, 10f mounted
in such a way as to protrude from the central casing 7.
[0018] More specifically, but without limiting the scope
of the invention, the preferred embodiment comprises six
vanes 10a, 10b, 10c, 10d, 10e, 10f. Each of the vanes
10a, 10b, 10c, 10d, 10e, 10f comprises a first end 17
designed to contact the inside wall 9 of the cavity 4 of
the pump 2 when the rotor 1 is installed in the pump 2
and hereinafter referred to as the distal end, away from
the central casing 7, and a second end 18, designed to
be connected to the central casing 7 and hereinafter re-
ferred to as the proximal end, close to the central casing 7.
[0019] The proximal end 18 of the vane 10a, 10b, 10c,
10d, 10e, 10f has a substantially enlarged section.
[0020] Each vane 10a, 10b, 10c, 10d, 10e, 10f com-
prises a core 15 and a cover layer 14 for covering the
core 15.
[0021] The cover layer 14 is made preferably of rubber.
[0022] Alternatively, the cover layer 14 may be made
of another deformable material able to guarantee the seal
between the vane 10a, 10b, 10c, 10d, 10e, 10f and the
inside wall 9 of the cavity 4 when the rotor is mounted
inside the cavity 4 of the pump 2, as illustrated, for ex-
ample, in Figure 5 for the vanes 10b, 10c, 10f, 10e.
[0023] The cover layer 14 is fixed to the core 15 pref-
erably, but not necessarily, by vulcanization. Alternative-
ly, the cover layer 14 may be removably fixed to the core
15 by rivets.
[0024] The cover layer 14 preferably, but not neces-
sarily, encloses the core 15 in such a way as to seal it
so that the core 15 is not in contact with the fluid. This
advantageously prevents damage to the core 15 caused
by prolonged contact with the fluid.
[0025] The core 15 is made of a metallic material, ad-
vantageously stainless spring steel, which does not ox-
idize and also has excellent elastic properties.
[0026] The core 15 is intended to be elastically de-
formed, and, when the deformation ceases, the core 15
springs back to the shape it had before being deformed.
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[0027] The core 15 thus enables the vanes 10a, 10b,
10c, 10d, 10e, 10f to be deformed in perfectly elastic
manner.
[0028] The central casing 7 comprises, at the centre,
a hollow seat 16 for accommodating a rotary shaft of a
volumetric pump 2.
[0029] The central casing 7 is made preferably of stain-
less steel but, alternatively, other materials, either me-
tallic or plastic, might be used.
[0030] At its peripheral edge 8, the central casing 7
has a plurality of seats 13a, 13b, 13c, 13d, 13e, 13f made
in it.
[0031] Each of the seats 13a, 13b, 13c, 13d, 13e, 13f
is designed to receive the proximal end 18 of a respective
vane 10a, 10b, 10c, 10d, 10e, 10f.
[0032] The rotor 1 also comprises a plurality of cylin-
ders 20 fixed in twos to the central casing 7 at the seats
13a, 13b, 13c, 13d, 13e, 13f in the latter. Each pair of
cylinders 20 is therefore fixed to opposite walls of a re-
spective seat 13a, 13b, 13c, 13d, 13e, 13f of the central
casing 7 so as to reduce in a substantially radial direction
the inlet section of the seat 13a, 13b, 13c, 13d, 13e, 13f.
[0033] Each of the vanes 10a, 10b, 10c, 10d, 10e, 10f
is inserted in the respective seat 13a, 13b, 13c, 13d, 13e,
13f by making it slide in a direction substantially perpen-
dicular to the axis B of the central casing 7.
[0034] The cylinders 20 therefore prevent the vanes
10a, 10b, 10c, 10d, 10e, 10f from sliding radially out of
the respective seats 13a, 13b, 13c, 13d, 13e, 13f of the
central casing 7 once the vanes 10a, 10b, 10c, 10d, 10e,
10f have been placed inside the respective seats 13a,
13b, 13c, 13d, 13e, 13f.
[0035] The seats 13a, 13b, 13c, 13d, 13e, 13f and the
enlarged end portion of each vane 10a, 10b, 10c, 10d,
10e, 10f form a shape fit.
[0036] This shape fit constitutes means for connecting
the vanes 10a, 10b, 10c, 10d, 10e, 10f to the central
casing 7.
[0037] The cylinders 20 form fixing elements allowing
each vane 10a, 10b, 10c, 10d, 10e, 10f to be fixed inside
the respective seat 13a, 13b, 13c, 13d, 13e, 13f and pre-
venting the vanes 10a, 10b, 10c, 10d, 10e, 10f from com-
ing out of the respective seats 13a, 13b, 13c, 13d, 13e,
13f in a radial direction on account of centrifugal force
and friction against the inside wall 9 during rotation of the
rotor 1 inside the pump 2.
[0038] Figure 1 illustrates the rotor 1 with all the vanes
partly cut away, while Figure 4 shows the rotor 1 in a fully
assembled condition.
[0039] The volumetric pump 2, illustrated in Figures 5
to 10, designed to receive the rotor 1 of this invention,
comprises a containment casing 3 provided with a cavity
4 for containing the fluid.
[0040] The containment casing 3 also comprises a first
conduit 5 and a second conduit 6 which are in fluid com-
munication with the cavity 4 in order to feed and receive
the fluid to and from the cavity 4, respectively.
[0041] A shaft, not illustrated, is mounted inside the

cavity 4 where it is rotationally driven by respective motor
means, also not illustrated.
[0042] The rotor 1 is thus fixed to the shaft of the pump
2 in order to transfer the fluid from the first conduit 5 to
the second conduit 6, or vice versa, when the shaft is
rotationally driven.
[0043] The pump 2 can operate in three different op-
erative configurations: a first configuration for transfer-
ring fluid from the first to the second conduit (Figures 5
and 8), a second configuration for keeping the fluid in the
cavity in circulation (Figures 6 and 9) and a third config-
uration for transferring fluid from the second conduit to
the first conduit (Figures 7 and 10).
[0044] The user switches the pump 2 from one oper-
ative configuration to another by changing the relative
distance in a vertical plane of the axis of the shaft of the
rotor 1 with respect to the axis of the cavity 4 using suit-
able means (not illustrated) for displacing the shaft of the
rotor 1 relative to the cavity 4 of the containment casing 3.
[0045] In each of the above mentioned three operative
configurations, the rotor 1 always rotates in the direction
denoted by the reference character R Below is a descrip-
tion of rotor 1 operation with reference to the first oper-
ative configuration, illustrated in Figures 5 and 8, where
the fluid is fed from the first conduit 5 and received by
the second conduit 6.
[0046] In this operative configuration, the rotor 1 is in
a substantially eccentric position inside the cavity 4.
[0047] In effect, the axis A of the rotor 1 and the axis
B of the cavity of the containment casing 3 lie in the same
vertical plane and, more specifically, with reference to
Figures 5 and 8, the axis A of the rotor 1 is positioned
above the axis B of the containment casing 3
[0048] The rotor 1 is rotationally driven in a predeter-
mined direction R of rotation so as to transfer fluid into
the volumetric pump 2.
[0049] The core 15 of each vane 10a, 10b, 10c, 10d,
10e, 10f, since it is made of a material especially de-
signed to be elastically deformed, is deformed during op-
eration and springs back to its original balanced position
when the force causing its deformation ceases to be ap-
plied.
[0050] The cover layer 14 of each vane 10a, 10b, 10c,
10d, 10e, 10f, on the other hand, maintains sealed con-
tact with the inside wall 9 of the cavity 4 of the containment
casing 3, thus preventing backflow of the fluid transferred
during pump 2 operation. Even if the rotor 1 remains in-
operative for a prolonged period of time, its vanes 10a,
10b, 10c, 10d, 10e, 10f do not undergo permanent de-
formation. In effect, since the core 15 is made of metal,
it is not permanently deformed even after a prolonged
period of inactivity.
[0051] Thus, when the pump 2 is restarted after a pe-
riod of inactivity, whether short or long, the vanes 10a,
10b, 10c, 10d, 10e, 10f are still able to maintain sealed
contact with the inside surface 9 of the cavity 4 of the
pump 2.
[0052] Advantageously, the core 15, made of stainless
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spring steel, can be elastically deformed and its elastic
properties are not deteriorated by aging, as occurs in-
stead with other materials.
[0053] Moreover, the elasticity of the core 15 is not
altered in significantly appreciable manner by tempera-
ture variations within normal summer/winter temperature
ranges in the rooms where the pump is used or by tem-
perature variations due to operation of the rotor.
[0054] The pump 2 therefore remains at practically
constant levels of performance, with excellent reliability.
[0055] The elastic deformation of the core 15 prevails
over any inelastic effects there might be in the cover layer
14 since the modulus of elasticity of metallic materials is
much higher than that of rubber or similar materials the
cover layer 14 may be made of.
[0056] The rotor 1 also works in the same way in the
second operative configuration, where the fluid in the
pump cavity 4 is kept in circulation, and in the third op-
erative configuration where the fluid is transferred from
the second conduit 6 to the first conduit 5.
[0057] Advantageously, the preferred embodiment
makes it possible for even just one of the vanes 10a, 10b,
10c, 10d, 10e, 10f to be substituted quickly and easily
without having to remove the rotor 1 from the shaft of the
pump 2.
[0058] This has the advantage of allowing a broken
vane to be substituted at minimal cost even if the break-
age is only partial.
[0059] In other embodiments, not illustrated in the
drawings, the cover layer 14 of the rotor 1 is applied round
the core 15 at a distal end 17 of the core.
[0060] In this embodiment, the cover layer 14 is still
able to guarantee sealed contact with the inside wall 9
of the cavity 4 so as to be able to transfer the fluid inside
the pump 2.
[0061] In yet further embodiments, not illustrated in the
drawings, the core is removably connected to the central
casing by one or more screws which are inserted in re-
spective holes made at the proximal end of the core and
which screwably engage the inside of respective thread-
ed holes in the central casing so that the core is attached
to the central casing in such a way that it can be removed.
[0062] The screws constitute removable elements for
fastening the core to the central casing.
[0063] The removable fastening elements constitute
means for connecting the vanes to the central casing.
[0064] The cover layer covers the surface of the core
at least at the distal end of the core.
[0065] The cover layer is fixed to the core preferably,
but not necessarily, by vulcanization.
[0066] This embodiment has the same technical and
functional features as those described above with refer-
ence to the preferred embodiment.
[0067] The invention described above is susceptible
of industrial application and may be modified and adapt-
ed in several ways without thereby departing from the
scope of the inventive concept. Moreover, all the details
of the invention may be substituted by technically equiv-

alent elements.

Claims

1. A volumetric pump rotor (1) comprising:

- a central casing (7) equipped with a peripheral
edge (8) and a hollow seat (16) for engaging a
respective rotary shaft;
- at least two elastically deformable vanes (10a,
10b, 10c, 10d, 10e, 10f), positioned on the cen-
tral casing (7) in such a way as to protrude from
the peripheral edge (8) in order to transfer a fluid
in a volumetric pump, the rotor (1) being char-
acterized in that each vane (10a, 10b, 10c, 10d,
10e, 10f) comprises a core (15) made of a me-
tallic material and a cover layer (14) for at least
partly covering the core (15) at least at the lat-
ter’s distal end.

2. The rotor according to the foregoing claim, char-
acterized in that the core (15) is made of spring
steel.

3. The rotor according to claim 1 or 2, characterized
in that the cover layer (14) is made of rubber.

4. The rotor according to any of the foregoing claims
from 1 to 3, characterized in that the cover layer
(14) coats the core (15) in order to seal it.

5. The rotor according to any of the foregoing claims
from 1 to 4, characterized in that it comprises con-
necting means (12) for removably connecting the
vanes (10a, 10b, 10c, 10d, 10e, 10f) to the central
casing (7).

6. The rotor according to claim 5, characterized in
that said connecting means (12) comprise remova-
ble elements for fastening the core (15) to the central
casing (7).

7. The rotor according to claim 6, characterized in
that the cover layer (14) is removably connected to
the core (15).

7. The rotor according to claim 4, characterized in
that the connecting means (12) comprise a shape
fitting defined by a seat (13a, 13b, 13c, 13d, 13e,
13f), formed in the central casing (7) at its peripheral
edge (8), and by a portion of the vane (10a, 10b, 10c,
10d, 10e, 10f) shaped to match the seat (13a, 13b,
13c, 13d, 13e, 13f) in order to slot into the latter.

8. The rotor according to claim 7, characterized in
that the connecting means (12) further comprise at
least one locking element (20), fixed to the central
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casing (7) at each seat (13a, 13b, 13c, 13d, 13e, 13f)
in order to hold the vane (10a, 10b, 10c, 10d, 10e,
10f) within the seat (13a, 13b, 13c, 13d, 13e, 13f)
when said portion of the vane (10a, 10b, 10c, 10d,
10e, 10f) is inserted into the seat (13a, 13b, 13c,
13d, 13e, 13f).

9. A volumetric pump (2) comprising a containment
casing (3) that is provided with a cavity (4) for con-
taining a fluid, a first conduit (5) and a second conduit
(6) placed in fluid communication with the cavity (4)
in order, respectively, to feed and receive the fluid
to and from the cavity (4), a shaft positioned in the
cavity (4), means for rotationally driving the shaft,
the pump (2) being characterized in that it com-
prises the rotor (1) according to any of the claims
from 1 to 8 fastened to the shaft in order to transfer
the fluid in the pump (2) from the first conduit (5) to
the second conduit (6) when the shaft is rotationally
driven.
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