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(54) LOBE ROTOR FOR A VOLUMETRIC PUMP
(57)  Described is a lobe rotor (1) comprising a first
(2) and a second (3) section defining the respective ends
of the rotor (1), spaced apart from each other along a
longitudinal axis (X) of extension of the rotor; each first
(2) and second (3) section having the same profile com-
prising at least two lobes (4, 5) extending radially, with
respect to a hub (1a) through which the central axis (X)
the rotor passes and whose extension defines respective
vertices and corresponding grooves (G4, G5) of the rotor
(1); the first (2) and second (3) section being positioned
relative to each other with their respective profiles coin-
ciding along the axis (X) the rotor; a third central section
(6) interposed between the first (2) and the second sec-
tion (3), along the axis (X) the rotor, and having the same
profile as the first (2) and second (3) end section, that is
to say, comprising at least two lobes (4, 5) with a radial
extension whose extension defines respective vertices
and corresponding grooves (G4, G5); the third section
(6) is rotated about the axis (X) of the rotor, with respect
to the first (2) and second (3) cross section in such a way
as to offset by an angle (o) the respective vertices and
grooves (G4, G5) of the at least two lobes (4, 5) with
respect to the vertices and grooves (G4, G5) of the lobes
(4, 5) of the first (2) and second (3) section; a first (7) and
a second (8) joining body between the first (2) and the
second (3) end section and the third central section (6);
each first (7) and second (8) joining body having inclined
connecting surfaces, along the axis (X) of the rotor, for
connecting the respective vertices and grooves (G4, G5)
of the at least two lobes (4, 5) of the first (2), second (3)
and third (6) section so as to form at least two grooves
(G4, G5) opposite each, other along the axis (X) of the
rotor, with undulating extension and each formed at least
by the central surface (9) of the third central section (6)

having the edges parallel to the axis (X) the rotor and by
two surfaces (10, 11) formed respectively by the first (7)
and second (8) joining body and having the edges in-
clined and converging towards the central surface (9).

Processed by Luminess, 75001 PARIS (FR)
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Description

[0001] This invention relates to a lobe rotor for a volu-
metric pump.

[0002] The invention also relates to a volumetric pump
obtained with the lobe rotor and used for transporting
liquids with solid particles inside it, such as, for example,
but without restricting the scope of the invention, food
liquids such as those typical of the wine sector.

[0003] Asis known, volumetric pumps used, for exam-
ple, in the wine industry have one or more rotors housed
in a containment chamber in which the inlet pipe and the
outlet pipe for the liquid to be pumped converge.

[0004] Again, as a non-limiting example, in the wine
sector, the lobe volumetric pumps are normally used for
transferring fluids, such as must or wine in various stages
of its production, from one container to another.

[0005] A prior art volumetric pump solution comprises
two lobe rotors superposed on parallel axes and a con-
tainment chamber defined by two half-jackets facing
each other and joined together by the inlet and outlet
pipes of the liquid to be pumped on two opposite sides.
[0006] Each rotor present is provided with a plurality
of blades or lobes (from a minimum number of two in-
creasing in number) preferably, but without limiting the
scope of the invention, elastically deformable, generally
coated with rubber (but they can be rigid and made of
steel); each rotor is keyed to a corresponding shaft of a
respective motor.

[0007] Each lobe rotor is positioned, with its axis of
rotation, partly housed inside a half-jacket in such a way
as to allow at one end of each lobe a sliding contact on
the curved perimeter surface of the half-jacket during its
rotation.

[0008] Moreover, the arrangement of the two rotors
and of the respective blades or lobes is such as to allow,
during their rotation with the same direction, continuous
contact both along the outer surfaces of the lobes of the
two rotors and between the central connecting zones of
the lobes to always obtain an optimum seal and the form-
ing or maintaining of a negative pressure in the chamber
(together with the seal performed by the lobes along the
surface of each half-jacket) in such a way as to allow the
flow and the outflow of the liquid from one pipe to the
other.

[0009] Currently, the rotors used in these pumps may
be of the type with lobes with straight "teeth" or with lobes
with teeth extending in a helical fashion.

[0010] The rotor with straight lobes consists of two end
sections each having a profile comprising at least two
radial lobes, relative to a central hub in which a central
axis of extension of the rotor passes.

[0011] The extension of the lobes defines relative ver-
tices and corresponding grooves of the rotor.

[0012] The two end sections are joined to each other
by a central connecting body having a profile which
matches the profile of the two end sections to define the
dimension or axial extension of the rotor. This type of rotor
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has a problem, during operation of the pump, due to its
geometry.

[0013] In effect, when the two rotors rotate inside the
chamber the fluid passage volumes (inlet and outlet and
given also as a function of the number of lobes of each
rotor which, in combined use of two rotors, form respec-
tive fluid passage chambers) are gradually variable from
a minimum value to a maximum value and vice versa
with consequent flow variation of the pulsating type and
not constant inside the chamber.

[0014] This variation in pulsating volume increases
with increasing speeds with consequent generation of
high vibrations and high noise levels of the pump which,
over time, may affect operating quality.

[0015] The lobe rotorwith teeth with a helical extension
has a central body wherein the profile of each tooth has
a helical extension along the axial axis of extension of
the rotor between the two end sections.

[0016] This geometry of the rotor on one hand allows
the above-mentioned previous pulsating effect to be part-
ly reduced during pumping of the liquid thanks to the dif-
ferent shape of the fluid passage chamber.

[0017] Rotors having this type of features are known,
for example from patent documents EP 3 623 774, US 5
415 041, CN 106 837 784 and EP 3 272 999.

[0018] Onthe otherhand, the helical extension of each
tooth, during operation, forms a passage chamber having
an inclined plane which, during pumping, radially pushes
the flow of liquid, but also generates a very strong axial
force component on each rotor.

[0019] Forthisreason,itis necessary to apply support-
ing and stiffening devices on the shafts of the rotors in
the pump which are extremely precise (such as high qual-
ity thrust containment and bearings).

[0020] This makes the pump extremely expensive and
it requires frequent checks to maintain an adequate level
of operation

[0021] The aim of this invention is to provide a lobe
rotor which overcomes the drawbacks of the prior art de-
scribed above.

[0022] A further aim of the invention is to provide a
volumetric pump which is capable of generating a high
efficiency at any operating speed.

[0023] A furtheraim of the invention is to provide alobe
rotor which can be adapted to any operating require-
ments regardless of the number of lobes present and
with a high operating efficiency.

[0024] Said aims are fully achieved by a lobe rotor and
a volumetric pump using the lobe rotor according to the
invention as characterised in the appended claims.
[0025] The main features of the invention will become
more apparent from the following detailed description of
a preferred, non-limiting embodiment, illustrated purely
by way of example in the accompanying drawings, in
which:

- Figures 1, 2 and 3 are, respectively, a side view, a
front view and a perspective view of a rotor with two
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lobes according to the invention;

- Figures 4, 5 and 6 are, respectively, a side view, a
front view and a perspective view of a rotor with four
lobes according to the invention;

- Figure 7 is a schematic side view of a volumetric
pump for transporting liquids using two rotors with
two lobes according to this invention;

- Figures 8 and 9 are front and perspective views il-
lustrating a static coupling of the two rotors with two
lobes located in the volumetric pump of Figure 7.

[0026] With reference to the accompanying drawings,
and with particular reference to Figures 1 to 6, the draw-
ings illustrate a lobe rotor, labelled 1 in its entirety, appli-
cable to a volumetric pump, labelled 100 in its entirety,
which is used for transporting liquids having solid parti-
cles inside it. By way of non-limiting example, they may
be food liquids, such as, for example (but not necessar-
ily), those typical of the wine sector.

[0027] As illustrated in Figures 1 to 3, the rotor 1 com-
prises a first 2 and a second 3 section defining the re-
spective ends of the rotor 1; the two sections 2 and 3 are
spaced from each other along an axis X of longitudinal
extension of the rotor.

[0028] Each first 2 and second 3 section has the same
profile comprising at least two lobes 4 and 5 extending
radially, with respect to a central hub 1a through which
the axis X of the rotor passes.

[0029] The extension of the two lobes 4 and 5 defines
relative vertices and corresponding grooves G4 and G5
of the rotor 1.

[0030] Again as illustrated, the first 2 and second 3
sections are positioned relative to each other with their
respective profiles coinciding along the axis X the rotor.
[0031] Againasillustrated, the rotor 1 comprises a third
central section 6 interposed between the first section 2
and the second section 3, along the axis X of the rotor.
[0032] The third section 6 has the same profile as the
first 2 and second 3 end sections, that is to say, compris-
ing at least two lobes 4 and 5 with a radial extension
whose extension defines respective vertices and corre-
sponding grooves G4, G5.

[0033] Moreover, the third section 6 is rotated, about
the axis X of the rotor, with respect to the first 2 and
second 3 sections in such a way as to offset by an angle
o the respective vertices and grooves G4 and G5 of the
at least two lobes 4 and 5 with respect to the vertices and
grooves G4 and G5 of the lobes 4 and 5 of the first 2 and
second 3 sections.

[0034] Again asillustrated, the rotor 1 comprises a first
7 and a second 8 joining body between the first 2 and
the second 3 end sections and the third central section 6.
[0035] Each first 7 and second 8 joining body has in-
clined connecting surfaces, along the axis X of the rotor,
for connecting the respective vertices and grooves G4
and G5 of the at least two lobes 4 and 5 of the first 2,
second 3 and third 6 sections so as to define at least two
grooves G4 and G5 opposite each other, along an axis
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perpendicular to the axis X of the rotor, with undulating
extension and each formed at least by the surface 9 of
the third central section 6, having the edges parallel to
the axis X the rotor, and by two surfaces 10 and 11 formed
respectively by the first 7 and second 8 joining bodies
and having the edges inclined and converging towards
the surface 9 of the third central section 6.

[0036] In other words, the rotor 1 is divided into two
portions joined by a central section offset angularly rel-
ative to the end sections in such a way as to make two
profiles of extension of the body of the rotor forming two
inclined half-grooves, for each groove present on the ro-
tor, joined by the vertex of the central section. The two
half-grooves are therefore, in use, two half-chambers for
sucking/discharging the liquid which are able to correctly
balance the axial and radial forces during the operating
steps of the rotor inside the volumetric pump.

[0037] Figures 1 to 6 illustrate two different construc-
tional configurations of the rotors:

- Figures 1 to 3 illustrate a rotor with two lobes;
- Figures 4 to 6 illustrate a rotor with four lobes.

[0038] The description refers in any case to the geom-
etry of the lobes and of the rotors which are valid for all
the configurations illustrated and also for configurations,
for example, with three, five or six lobes, without limiting
the scope of protection of this invention.

[0039] It should be noted that each groove G4 and G5
of the rotor 1 is formed, along the axis X of the rotor, by
respective surfaces 9 having the edges parallel to the
axis X of the first 2, second 3 end sections and the third
central section 6 and by the two inclined and converging
surfaces 10 and 11 of the first 2 and second 3 bodies
joining the three surfaces 9 parallel to the axis X of the
rotor so as to obtain a groove G4 and G5 with a trape-
zoidal configuration.

[0040] As illustrated, the third central section 6 is ro-
tated, about the axis X of the rotor, with respect to the
first 2 and second 3 sections by an angle a less than 90°.
[0041] In light of this, the third central section 6 is ro-
tated, about the axis X of the rotor, with respect to the
first 2 and second 3 sections by an angle o of between
30° and 60°.

[0042] The offset angle o of the third central section 6
may vary as afunction also of the number oflobes present
on the rotor 1.

[0043] As may be observed in the drawings, the first
end section 2 has a first thickness S1, calculated along
the axis X of the rotor, equal to a second thickness S2
of the second section 2.

[0044] In light of this, the third central section 6 has a
third thickness S3, calculated along the axis X of the rotor,
different from the first thickness S1 and from the second
thickness S2.

[0045] According to this non-limiting solution, the third
central section S3 has a third thickness S3 greater than
the first S1 and the second S2 thicknesses of the first 2
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and of the second 3 sections.

[0046] The thickness of the third central section 6 may
vary as a function of the extension of the grooves G4 and
G5 and in particular of the desired axial extension of the
two half-grooves of each groove present.

[0047] This invention also provides a volumetric pump
100 for transporting liquids comprising (see Figures 7 to
9):

- a containment chamber 12 divided into a first part
12a with a semi-circular profile and a second part
12b with a semi-circular profile joined by a first 13
and a second 14 duct for flow of a liquid to be
pumped;

- afirst rotor 1 partly housed in the first semi-circular
part 12a of the chamber 12 and having a first central
axis X, a first central hub 1a and at least a first pair
of lobes 4, 5 spaced at equal angular intervals from
each other on the periphery of the first hub 1a; each
lobe 4 and 5 protrudes radially from the hub 1a;

- asecond rotor 1’ partly housed in the second semi-
circular part 12b of the chamber 12 and having a
second central axis X', a second central hub 1a’ and
at least a second pair of lobes 4’, 5’ spaced at equal
angular intervals from each other on the periphery
of the second hub 1a’; each lobe 4’, 5’ protrudes
radially from the second hub 1 a’;

- amotion device 15 connected to the first 1 and sec-
ond 1’ rotor and configured to rotate the first 1 and
second 1’ rotor about the corresponding first X and
second X’ axis, in such a way as to obtain a rotational
movement of the two rotors 1; 1° which is able to
generate a passage of the fluid from the first 13 to
the second 14 duct or vice versa through the cham-
ber 12 and by a synchronised intersection of the
lobes 4, 5, 4, 5’ of the two rotors 1, 1°.

[0048] The volumetric pump 100 comprises the first
rotor 1 and the second rotor 1’ structured as described
above.

[0049] This rotor structure according to the invention
therefore fully achieves the preset aims.

[0050] The advantages obtained with the structure of
the rotors are as follows.

[0051] Areductioninthe pulsations duringthe rotations
of the rotors in the pump at high speeds thanks to the
"trapezoidal" geometry of the grooves which are substan-
tially divided into two half-grooves which, in fact, in use
in the pump and coordinated with the half-grooves of the
otherrotor define a sort of chamber divided into two parts
with opposite geometry which is able to balance the flow
of the fluid entering and flowing out.

[0052] In effect, when the two rotors rotate inside the
chamber the volumes for passage of the fluid (inlet and
outlet) are variable in a progressive, constant and con-
trolled fashion with a consequent reduction in flow of pul-
sating type and not constant inside the chamber.
[0053] The same geometry with chambers with double
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inclined surface makes it possible to keep balanced the
radial force and the axial force acting on the rotor in such
a way as to reduce the vibrations of the pump and avoid
having to apply axial locking components on the rotor.

Claims

1. Alobe rotor applicable to a volumetric pump for con-
veying liquids, said rotor (1) comprising:

- afirst (2) and a second (3) section defining the
respective ends of the rotor (1), spaced apart
from each other along a longitudinal axis (X) of
extension of the rotor; each first (2) and second
(3) section having the same profile comprising
at least two lobes (4, 5) extending radially, with
respect to a hub (1a) through which the central
axis (X) the rotor passes and whose extension
defines respective vertices and corresponding
grooves (G4, G5) of the rotor (1); the first (2)
and second (3) section being positioned relative
to each other with their respective profiles coin-
ciding along the axis (X) the rotor;

- a third central section (6) interposed between
the first (2) and the second section (3), along
the axis (X) the rotor, and having the same profile
as the first (2) and second (3) end section, that
is to say, comprising at least two lobes (4, 5)
with a radial extension whose extension defines
respective vertices and corresponding grooves
(G4, Gb5); the third section (6) being rotated
about the axis (X) of the rotor, with respect to
the first (2) and second (3) cross section in such
away as to offset by an angle (o) the respective
vertices and grooves (G4, G5) of the at least two
lobes (4, 5) with respect to the vertices and
grooves (G4, G5) of the lobes (4, 5) of the first
(2) and second (3) section;

- afirst(7) and a second (8) joining body between
the first (2) and the second (3) end section and
the third central section (6); each first (7) and
second (8) joining body having inclined connect-
ing surfaces, along the axis (X) of the rotor, for
connecting the respective vertices and grooves
(G4, G5) of the at least two lobes (4, 5) of the
first (2), second (3) and third (6) central section
so as to form at least two grooves (G4, G5) op-
posite each other, along an axis perpendicular
to the axis (X) of the rotor, with undulating ex-
tension and each formed at least by a surface
(9) of the third central section (6) having the edg-
es parallel to the axis (X) the rotor and by two
surfaces (10, 11) formed respectively by the first
(7) and second (8) joining body and having the
edges inclined and converging towards the cen-
tral surface (9), characterised in that the first
end section (2) has a first thickness (S1), calcu-
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lated along the axis (X) of the rotor, equal to a
second thickness (S2) presented by the second
section (2), the third central section (6) having
a third thickness (S3), calculated along the axis
(X) of the rotor, different from the first (S1) and
second (S2) thickness.

The rotor according to claim 1, wherein each groove
(G4, G5) of the rotor (1) is formed along the axis (X)
of the rotor, by respective surfaces (9) having the
edges parallel to the axis (X) of the first (2), second
(3) end section and the third central section (6) and
by the two inclined and converging surfaces (10, 11)
of the first (2) and second (3) body joining the three
surfaces (9) parallel to the axis (X) of the rotor so as
to obtain a groove (G4, G5) with a trapezoidal con-
figuration.

The rotor according to claim 1 or 2, wherein the third
section (6) is rotated, about the axis (X) of the rotor,
with respect to the first (2) and second (3) section
by an angle (a) less than 90°.

The rotor according to claim 1 or 2, wherein the third
section (6) is rotated, about the axis (X) of the rotor,
with respect to the first (2) and second (3) section
by an angle (o) of between 30° and 60°.

The rotor according to claim 1, wherein the third cen-
tral section (S3) has a third thickness (S3) greater
than the first (81) and the second (S2) thickness of
the first (2) and of the second (3) section.

A volumetric pump for conveying liquids comprising:

- a containment chamber (12) divided into a first
part (12a) with a semi-circular profile and a sec-
ond part (12b) with a semi-circular profile joined
by a first (13) and a second (14) duct for flow of
a liquid to be pumped;

- a first rotor (1) partly housed in the first semi-
circular part (12a) of the chamber (12) and hav-
ing a first central axis (X), a first central hub (1a)
and at least a first pair of lobes (4, 5) spaced at
equal angular intervals from each other on the
periphery of the first hub (1a); each lobe (4, 5)
protruding radially from the hub (1a);

- a second rotor (1°) partly housed in the second
semi-circular part (12b) of the chamber (12) and
having a second central axis (X’), a second cen-
tral hub (1a’) and at least a second pair of lobes
(4’, 5°) spaced at equal angular intervals from
each other on the periphery of the second hub
(1a’); each lobe (4’, 5°) protruding radially from
the second hub (1a’);

- a motion device (15) connected to the first (1)
and second (1’) rotor and configured to rotate
the first (1) and second (1°) rotor about the cor-
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responding first (X) and second (X’) axis, in such
a way as to obtain a rotational movement of the
two rotors (1; 1°) which is able to generate a
passage of the fluid from the first (13) to the sec-
ond (14) duct or vice versa through the chamber
(12) and by a synchronised intersection of the
lobes (4, 5, 4, 5’) of the two rotors (1, 1’); char-
acterised in that it comprises the first (1) and
the second (1°) rotor structured according to any
one of claims 1 to 5.
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