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(54) Multistage pump for supplying semi-solid material

(57)  The invention relates to a pump for supplying
fluids such as musts together with the marc, in which a
first impeller (6) with a biconvex shape is supplied by a
feeder screw (3) mounted on the same shaft (8).

The pump also comprises a second biconvex
impeller (7) mounted downstream of the first impeller on
the same shaft and staggered at 90° with respect
thereto; the two impellers are housed inside respective
chambers (10, 11) which communicate at the top and at

27

the bottom so as to allow the material to pass from one
chamber to the other.

The pump thus constructed has an efficiency which
is greater than that which can be obtained with a single
impeller housed inside a corresponding chamber with a
capacity equivalent to that of both the communicating
chambers.
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Description

[0001] The present invention relates to a pump
intended to supply composite materials, namely materi-
als wherein solid bodies are dispersed in a liquid so as
to form a non-homogeneous composition, which in the
remainder of this description and in the claims that fol-
low will be referred to in short as "semi-solid material".
[0002] An example of such materials is that formed
by the must and the grapes pressed during the course
of the wine production process.

[0003] Indeed, during this process it is known that
the pressed grape is left to macerate in its own must;
this is performed in particular during the production of
red wines in order to provide the must with the desired
colouring, owing to the substances which are released
therein by the skins of the macerated grapes.

[0004] Consequently the need arises to transfer the
semi-solid material formed by the must and the skins
present therein, from the pressing machine into special
tanks intended for maceration; this operation is per-
formed with the aid of special pumps to which this inven-
tion relates.

[0005] Italian Utility Model No. 229,226, which
belongs to the same Applicants of the present applica-
tion, discloses a pump for semi-solid materials which
may be briefly described as follows.

[0006] The must together with the pressed grapes
is poured from above into a hopper which has, at the
bottom, a feeder screw that pushes the composite
material into a chamber where an impeller is situated;
the latter is mounted on the same shaft as the feeder
screw and has a particular biconvex shape.

[0007] The material to be pumped reaches the
impeller, advancing in an axial direction with respect
thereto and is then pushed radially, after rotation
through about 270°, towards a delivery header located
on the upper cover of the casing inside which the impel-
ler is housed. In some cases it is also known to provide
on this cover an air tank intended to absorb the pres-
sure oscillations in the pump delivery.

[0008] The said pump has the advantage that it is
compact and efficient because the feeder screw and the
impeller are keyed onto the same shaft so that it may be
favourably used in numerous practical applications.
[0009] In order to increase the performance of this
machine, however, the need has arisen to improve the
operation thereof.

[0010] In particular it was found that an increase in
the flowrate at the output beyond certain values resulted
in a loss of efficiency and therefore an unsatisfactory
energy consumption, while keeping all other conditions
unchanged.

[0011] The object of the present invention is that of
improving this situation; said object is achieved by a
pump, whose characterising features are set out in the
claims appended to this description.

[0012] A non-limiting and exemplary embodiment of
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the invention will be now described and illustrated in the
accompanying drawings, wherein:

- Fig. 1 shows a perspective view of the aforemen-
tioned example of embodiment of the pump;

- Fig. 2 shows a cross-sectional view along the line
lI-11 of the preceding figure;

- Figures 3 and 4 are respective cross-sectional
views along the lines llI-lll and IV-IV of Fig. 2.

[0013] The pump of this of embodiment is denoted
in its entirety by 1; it comprises the usual hopper 2 with
associated feeder screw 3 for supplying the material
into a casing 4, which is closed at the top by a cover 5
and which has internally two impellers 6 and 7 of the
type already described in the abovementioned utility
model, namely having a biconvex shape.

[0014] These impellers are keyed onto the same
shaft 8 of the feeder screw 3 in a manner staggered at
90° with respect to each other (see Fig. 2), so that when
following the rotation of the shaft 8 one is arranged ver-
tically, the other one instead is directed horizontally.
[0015] A partition 9 is arranged between the two
impellers 6 and 7 and divides the inside of the casing 4
into two chambers 10 and 11, which have a substan-
tially cylindrical shape and inside which the two impel-
lers 6 and 7 are respectively housed; the two
aforementioned chambers communicate with each
other in the upper zone where there is a through-open-
ing 12 between the partition 9 and the cover 5 of the
casing.

[0016] A tank 13 which is known per se and fixed to
the cover 5 is located above the chamber 10, while a
delivery header 14 of the pump is arranged above the
chamber 11; the said header is oriented so as to assist
the action of the impellers produced by the direction of
their rotation. In other words, the header is substantially
aligned with the direction of the speed of the outflowing
semi-solid material, pushed by the impellers at the end
of the rotation through about 270°, as mentioned above.
[0017] Moreover, each of the impellers 6 and 7 has
respectively associated with it movable flaps 15 and 16
pivoting about a common hinging pin 17 and having an
edge kept in contact with the surface of the impellers by
means of a spring 18 which exerts elastically a torque
on this pin.

[0018] The inside of the casing 4 and the hopper 2
are connected by a duct inside which the downstream
end of the feeder screw 3 is located; the duct 20 con-
tains a baffle plate 21 which is configured substantially
in the form of a half-moon and which defines, together
with the internal wall of the said duct, an opening 22 for
allowing the material supplied by the feeder screw to
pass through.

[0019] The partition 9 which divides the two cham-
bers 10 and 11 is also configured in a manner similar to
that of the baffle plate 21 in the sense that it is also
shaped so as to define with the internal wall of the cas-
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ing 4 a second opening 23 for allowing the material to
pass from the first chamber to the second chamber.

[0020] Finally, the pump is completed by a gearmo-
tor 25 which performs rotation of the shaft 8 and a
series of wheels 26 that facilitate movement of the pump
which, for this purpose, is also provided with an arm 27
acting as a handle.

[0021] The normal operating mode (i.e. excluding
the initial or final transients) of the pump described hith-
erto, takes place as follows.

[0022] The must and the marc which is situated
inside the hopper 2 is fed forwards by the feeder screw
3 towards the duct 20 and from here, passing through
the opening 22 in the baffle plate 21, enters into the first
chamber 10.

[0023] Here a fraction of the throughput supplied by
the feeder screw is taken up by the first impeller 6 which
pushes it from the bottom part of the chamber 10
towards the top part thereof.

[0024] In the meantime another fraction of the
throughput supplied by the feeder screw enters into the
second chamber 11, passing through the opening 23 in
the dividing partition 9; this fraction is taken up by the
second impeller 7 with a predefined delay with respect
to the first impeller, due to the 90° staggered arrange-
ment with which they are keyed onto the drive shaft 8.
[0025] As mentioned, the material taken up by each
impeller is pushed upwards inside the respective cham-
ber 10 and 11; from the first of these chambers it is also
sucked, across the through-opening 12, into the second
chamber so as to emerge, together with the material
processed by the impeller 7, from the header 14.
[0026] During operation of the pump, the tank 13
acts as a compensator for the (sinusoidal-type) pres-
sure oscillations which occur inside the casing 4 as a
result of the action of each impeller; in this connection it
should be pointed out that, even though some marc may
fill the bottom part of the tank, the latter essentially acts
as a storage chamber which communicates with the
chamber 10 and inside which the stored air may be
compressed or expanded according to the circum-
stances.

[0027] The pump according to the present invention
demonstrated an excellent efficiency; indeed it retained
the same advantages of compactness and simplicity
associated with the version described in the prior utility
model (there is only a slight axial elongation due to the
second impeller), while achieving, however, a surpris-
ingly favourable performance.

[0028] In other words, for the same capacity of the
casing 4, the use of two impellers according to the
teaching of the present invention, instead of a single
impeller, results in a pump for semi-solid materials with
a lower consumption and an improved efficiency.
[0029] In addition, the staggering of the action of
the two impellers due to their keyed arrangement stag-
gered at 90° reduces the amplitude of the pressure
oscillations inside the pump and also at its delivery.
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Claims

1. Pump for supplying semi-solid material, comprising
a hopper (2), a feeder screw (3) arranged inside this
hopper, a first biconvex impeller (6) mounted down-
stream of the feeder screw on the same shaft (8) as
the latter and housed inside a corresponding cham-
ber (10) into which the feeder screw pushes the
material contained in the hopper, characterized in
that it comprises a second biconvex impeller (7)
mounted downstream of the first impeller on the
same shaft as the latter and housed inside an asso-
ciated chamber (11) communicating with the other
chamber, respectively, at the top so as to allow
material taken up by the first impeller to pass
through and at the bottom so as to allow feeding
inside it of the material pushed by the feeder screw.

2. Pump according to Claim 1, wherein the impellers
(6, 7) are mounted staggered with respect to each
other.

3. Pump according to Claim 2, wherein the staggering
between the impellers (6, 7) is equal to 90°.

4. Pump according to Claims 1 to 3, wherein the

chambers (10, 11) housing the impellers (6, 7) are
separated by a partition (9) which is transverse with
respect to a casing (4) and which defines at the top,
together with an upper cover (5) closing this casing,
an opening (12) for communication between the
two chambers.

5. Pump according to Claim 4, wherein the partition
(9) is shaped so as to define at the bottom, together
with the internal wall of the casing (4), an opening
(23) for allowing the material supplied by the feeder
screw (3) to pass through.

6. Pump according to any one of the preceding
claims, comprising a tank (13) for damping the
pressure oscillations, arranged opposite the first
impeller (6), above the latter, and a delivery header
(14) arranged opposite the second impeller (7),
above the latter.
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