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Description

[0001] The present invention refers to apparatuses
used to blow gases under pressure into a food-grade
liquid during a clarification process. For mere reasons of
greater simplicity, reference will be made to must in the
following description as a non-limiting example of a
food-grade liquid to be clarified.

[0002] The most relevant state of the art to be consid-
ered in connection with the present invention may be
reasonably assumed to be represented by the disclosure
in the Italian patent IT-A-1 279 262, filed on February 39,
1995 in the name of the same Applicant. In particular the
preferred embodiment considered therein (schematically
illustrated in Figure 4 of said prior-art patent publication
and reproduced here as Figure 1 with some amendments
in the reference numerals) consists of an apparatus
comprising :

- afirst tank or reservoir 112 containing must, which
is conveyed via a conduit 118 to the suction or intake
side of a first rotary pump 120;

- asecondtank 136 where colloid absorbing and thick-
ening materials 134, such as bentonites are stored
under stirring conditions by generally known stirring
means 139 driven by a motor 138, the said materials
134 being subsequently transferred into the body of
said first rotary pump 120 via a flowpath that is con-
stituted, in the order given below, by

* aconduit 132 between the second tank 136 and
the intake side of a positive-displacement pump
130,

e a further conduit 146, provided with a check
valve 128, which branches off the delivery side
of the above-mentioned pump 130, and

e anozzle 126 attached to the body of the rotary
pump 120, this being effective in ensuring a thor-
ough mixing of the must with the colloid absorb-
ing and thickening materials 134 within said
pump body;

- a flow control valve 140 installed on a conduit 141
that branches off the delivery side of the pump 120
and leads to the intake side of a second rotary pump
144 the liquid mixture formed by the must and the
materials 134, upon agas (e.g. air) having been add-
ed to the same mixture at an intermediate fitting 146,
the gas obviously being added at a pressure equal
to the outlet pressure of the valve 140. The gas is
intended to facilitate solid or colloidal particles in the
must to uprise during the subsequent fermentation
phase and is supplied via a conduit 143, from a com-
pressor 160 or, as an alternative thereto, from a gas
cylinder 166. The gas needs to be be suitably and
correctly metered through a pressure control valve
148 and a flow-rate meter 150, in order to produce
bubbles of given, controlled size in the liquid mixture
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formed by must and colloid absorbing and thickening
materials 134 inside a saturation cell 174 that is pro-
vided downstream of said second pump 144 and is
in communication with the fermentation tank (not
shown).

[0003] The above description gives a general idea of
the actual complexity, from a construction point of view,
of conventional apparatuses used to clarify must and oth-
er food-grade liquids through flotation, a complexity that
translates, in particular, into the need for a number of
dedicated component parts to be used and carried on
stock, which do not find any other use except this one.
The attention is in particular drawn to those parts of the
apparatus, which are used to raise the pressure of the
above-mentioned gas to be added to said mixture of must
and absorbing and thickening materials, as well as to
control the size of the so forming bubbles.

[0004] In the introductory part of the description of the
above-mentioned patent IT-A-1 279 262, reference is
made to a prior use of ejector-type aspirators to introduce
gas in the liquid mixture formed by the must and the thick-
ening and absorbing materials. This use has not proven
very successful, indeed, since scarcely effective in ena-
bling the gas bubbles to be formed to be controlled in
their size, unless very long ejectors are used, which have
the obvious drawback of being quite inconvenient to use.
[0005] Worth mention is also patent CH-A-237 063
which claims a general method and Installation for simul-
taneously sucking air and water upstream of a rotary
pump.

[0006] It has now been surprisingly found that the use
of a pump capable of ensuring a head of at least 3 kg/cm?2,
preferably a pump comprised of two or more stages in
series, and provided with a convergent diffuser on the
intake conduit thereof, enables the air - to form the bub-
bles required to ensure the clarification by flotation of the
liquid mixture of must and thickening and absorbing ma-
terials - to be taken in directly from the surrounding am-
bient in an adequate amount by connecting a point situ-
ated between the diffuser and the pump body with the
surrounding ambient.

[0007] In the first place, this enables an effective clar-
ification by flotation of the must, or any other food-grade
liquid undergoing such process, to be obtained with an
apparatus that is extremely simple in its construction.
Moreover, by omitting the use of said convergent diffuser
and of said means for connection with the surrounding
ambient the same pump can also be used as a transfer
pump.

[0008] The characteristics defined in the appended
claims, as well as the advantages of the presentinvention
shall anyway be more readily understood from the de-
scription given below by way of non-limiting example of
a preferred, although not sole embodiment of the present
invention, in which reference is solely made to must for
reasons of greater simplicity, whereas it shall be under-
stood that the invention can of course be used also with
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any other food-grade liquid containing colloids. Through-
out the same description reference is made to the ac-
companying drawing, which, further to the afore de-
scribed Figure 1 concerning the state of the art, includes

- Figure 2 showing a side view of a transfer pump used
to the purpose of the present invention;

- Figure 3 showing a top view of the pump illustrated
in Figure 2;

- Figure 4 showing a diagrammatical illustration of the
manner in which the same pump works and can be
used in accordance with the present invention.

[0009] In Figures 2-4 a transfer pump is shown having
a pump body 2, two or more horizontal-axis centrifugal
impellers in series (not shown) and a drive motor 4, which
are all mounted on a platform 6 provided with wheels 12
for permitting a displacement of the pump, a base 14 for
resting on the ground, as well as a handlebar 16 (see in
particular Figure 2). Along the intake conduit 20, starting
from the outside (i.e. from the zone in which the must,
as previously mixed with colloid absorbing and thickening
materials, such as bentonite, for instance in the manner
explained above in connection with the description of the
afore-noted prior-art Figure 1, is produced and/or stored)
and following the direction shown by the arrow indicated
at IN, there are successively installed a manually oper-
ated gate valve 22 and a filter block 24, as this can be
best seen in Figure 3. Along the delivery conduit 25,
which starts from the pump body 2 and, as shown by the
arrow indicated at OUT, directly or indirectly communi-
cates with a fermentation apparatus (not shown), there
are generally mounted at least a pressure gauge 50 and
an adjustable valve 52, the purpose of which is to ensure
that the delivery head of the pump is kept at a value of
at least 3 kg/cm? that is considered as being absolutely
necessary in view of achieving the desired effect.

[0010] According to the present invention, the transfer
pump can be advantageously used for the clarification
of the must by first of all providing for a frusto-conical
diffuser 30, i.e. a convergent diffuser, to be inserted up-
stream of the pump body 2. In the diffuser 30 the
cross-section area of the inlet section 32, i.e. the section
facing the filter block 24, is in fact larger than the
cross-section area of the outlet section 34, i.e. the section
facing the pump body 2. For example, the convergent
diffuser may be inserted between a first branch 26 of the
intake conduit 20, downstream of the filter block 24, and
a second branch 28 thereof. In the second place, further
to said diffuser 30, also a conduit 42 is provided to suck
air from the surrounding ambient into the intake conduit
20. Actually, the air conduit 42 ends at a point 40 of the
intake conduit 20 which is situated beyond the outlet sec-
tion 34 of the diffuser 30 and, anyway, upstream of the
pump body 2 and, more specifically, in said second
branch 28 of the conduit 20 through which the liquid being
treated is caused to flow. As best represented in Figure
4, along the air conduit 42 there are successively insert-
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ed, starting from the outside (i.e. from the zone that is in
communication with the surrounding ambient, which, by
definition, lies at atmospheric pressure), an air filtration
unit 44, a flowmeter 46 (wherein the term flowmeter is
intended to mean any volume measuring and/or flow-rate
transmitting instrument), and an one-way valve 48 that
is intended to prevent any must from leaking into the sur-
rounding ambient in the case that the pump impellers
suddenly stop rotating and get stalled. The way in which
the whole assembly operates is readily understood : the
negative pressure brought about by the convergent dif-
fuser 30 in the flow of must causes the air that is needed
for carrying out the clarification-by-flotation process to be
sucked from the surrounding ambient in an adequate
amount and to form the bubbles required to ensure the
clarification. The high head (at least 3 kg/cm2) of the
pump is in turn effective in avoiding undesired cavitation
effects.

[0011] The same pump can of course be used to also
perform as a conventional pump for the transfer of the
must. In this case, it may be preferable for the convergent
diffuser 30 and the air conduit 42 (jointly with the mem-
bers 44, 46 and 48 installed along the same conduit) to
be removed, while of course providing for the hole (not
shown) existing at the same point 40 in which the conduit
42 joins with the branch 28 of the conduit 20 to be duly
plugged.

[0012] Fully apparent from the description given above
are the advantages offered by the present invention in
terms of simplicity from a construction point of view, ver-
satility of use, as well as low costs as far as both manu-
facturing and operation are concerned.

[0013] It will also be readily appreciated that the
present invention may be developed and implemented
in a number of different embodiments and variants there-
of without departing from its scope as defined in the ap-
pended claims.

Claims

1. Rotary pump for liquids comprising a pump body (2)
with a rotary portion that may include one or more
stages to the purpose of attaining a head of at least
3 kg/cm?2, a drive motor (4), an intake conduit (20)
and a delivery conduit (25), characterized in that
it is provided with both a convergent diffuser (30)
installed upstream of the pump body (2) and means
(42, 44, 46, 48) for the connection thereof with the
surrounding ambient air at a point (40) situated be-
tween the outflow section (34) of said diffuser (30)
and the rotary portion of the pump body (2), to the
purpose of blowing air at a lower pressure than the
surrounding ambient air into said liquids.

2. Rotary pump according to claim 1, characterized
in that the rotary portion thereof is of the type includ-
ing at least two stages.
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Rotary pump according to claim 1 or 2, character-
ized in that it is not fitted with said convergent dif-
fuser (30) and said means (42) for connecting it with
the surrounding ambient when the same pump is
used to simply transfer a liquid.

Rotary pump according to claim 1 or 2, character-
ized in that said convergent diffuser (30) is installed
within the intake conduit (20) in such position as to
be able to be quickly and conveniently removed
when the same pump is used to simply transfer a
liquid.

Use of a rotary pump according to any of the pre-
ceding claims, for transferring into a fermentation
tank a food-grade liquid, such as must and the like,
containing colloids and previously mixed with colloid
absorbing and thickening materials, characterized
in that in a portion (27) of the intake conduit (20) of
the pump there is inserted a convergent diffuser (30)
having awider inlet section (32) and a narrower outlet
section (34), and in that at a point (40) of the same
conduit (20) that is situated between the outlet sec-
tion (34) of said convergent diffuser (30) and the ro-
tary portion of the pump body (2) there are inserted
means (42, 44, 46, 48) for the connection thereof
with the surrounding ambient to the purpose of in-
troducing air into said liquid at a lower pressure than
the pressure of the surrounding ambient air.

Use of a rotary pump according to claim 5, charac-
terized in that said means for connection with the
surrounding ambient successively include air filtra-
tion means (44), one-way valve means (46) and,
preferably in an intermediate position between said
air filtration and valve means, but anyway along a
same conduit (42), flow-rate measuring and/or indi-
cating means (46).

Use of a rotary pump according to claim 5 or 6, char-
acterized in that in the intake conduit (20) of the
pump, in a position located upstream of said conver-
gent diffuser (30), there are inserted means (24) for
filtering said food-grade liquid mixed with colloid ab-
sorbing and thickening materials.

Patentanspriiche

1.

Rotationspumpe flir Flussigkeiten, aufweisend ein
Pumpengehause (2) mit einem Rotationsabschnitt,
der eine oder mehrere Stufen fiir den Zweck beinhal-
tet, eine Druckhéhe von mindestens 3 Kg/cm? zu
erreichen, einen Antriebsmotor (4), eine Ansauglei-
tung (20) und eine Auslassleitung (25), dadurch ge-
kennzeichnet, dass sie sowohl mit einem konver-
gentem Diffusor (30), der stromaufwarts des Pum-
pengehauses (2) eingebaut ist, als auch mit Mitteln
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(42, 44, 46, 48) zu deren Verbindung mit der umge-
benden AuRenluft an einem Punkt (40), der sich zwi-
schen dem Ausflussbereich (34) des Diffusors (30)
und dem Rotationsabschnitt des Pumpengehauses
(2) befindet, zu dem Zweck versehen ist, Luft mit
einem niedrigeren Druck als die umgebende AulRen-
luft in die Flissigkeiten zu blasen.

Rotationspumpe gemaR Anspruch 1, dadurch ge-
kennzeichnet, dass der Rotationsabschnitt dersel-
ben von einer Art ist, die mindestens zwei Stufen
umfasst.

Rotationspumpe gemaR Anspruch 1 oder 2, da-
durch gekennzeichnet, dass sie nicht mitdem kon-
vergenten Diffusor (30) und den Mitteln (42) zu deren
Verbindung mit der umgebenden Aufienluft ausge-
rustet ist, wenn die gleiche Pumpe dafiir verwendet
wird, einfach eine Flissigkeit zu Gbertragen.

Rotationspumpe gemaR Anspruch 1 oder 2, da-
durch gekennzeichnet, dass der konvergente Dif-
fusor (30) innerhalb der Ansaugleitung (20) in so ei-
ner Position eingebaut ist, dass es méglich ist, ihn
schnell und bequem zu entfernen, wenn die gleiche
Pumpe dazu verwendet wird, einfach eine Flissig-
keit zu Ubertragen.

Verwendung einer Rotationspumpe geman einem
der vorhergehenden Anspriiche zur Ubertragung ei-
ner lebensmitteltauglichen Flussigkeit, wie Most und
dergleichen, die Kolloide enthalt und zuvor mit kol-
loidaufnehmenden und verdickenden Materialien
gemischt wurde, in einen Fermentierungstank, da-
durch gekennzeichnet, dass in einem Abschnitt
(27) der Ansaugleitung (20) der Pumpe ein konver-
genter Diffusor (30) eingefligtist, der einen grofReren
Einlassbereich (32) und einen engeren Auslassbe-
reich (34) hat, und dadurch, dass es an einem Punkt
(40) derselben Leitung (20), der sich zwischen dem
Auslassbereich (34) des konvergenten Diffusors
(30) und dem Rotationsabschnitt des Pumpenge-
hauses (2) befindet, eingefligte Mittel (42, 44, 46,
48) zu deren Verbindung mit der umgebenden Au-
Renluft fir den Zweck gibt, Luft in die Flissigkeit mit
einem niedrigeren Druck, als dem Druck der umge-
benden AuBenluft einzufiihren.

Verwendung einer Rotationspumpe gemaR An-
spruch 5, dadurch gekennzeichnet; dass die Mit-
tel zur Verbindung mit der umgebenden AuRenluft
nacheinander Luftfiltermittel (44), Einwegventilmittel
(46) und, vorzugsweise in einer dazwischenliegen-
den Position zwischen dem Luftfilter und dem Ven-
tilmittel aber jedenfalls entlang derselben Leitung
(42), FlieRgeschwindigkeitsmess- und/oder -anzei-
gemittel (46) beinhalten.
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Verwendung einer Rotationspumpe gemal An-
spruch 5 oder 6, dadurch gekennzeichnet, dass
es in der Ansaugleitung 20 der Pumpe an einer Po-
sition, die sich stromaufwarts des konvergenten Dif-
fusors (30) befindet, eingefligte Mittel (24) zur Filte-
rung der nahrungsmitteltauglichen Flissigkeit, die
mit kolloidaufnehmenden und verdickenden Mate-
rialien gemischt ist, gibt.

Revendications

Pompe rotative pour liquides comprenant un corps
de pompe (2) avec une partie rotative qui peut com-
prendre un ou plusieurs étages afin d’obtenir une
charge d’au moins 3kg/cm2, un moteur d’entraine-
ment (4), un conduit d’entrée (20) et un conduit d’ad-
ministration (25), caractérisée en ce qu’elle est pré-
vue a la fois avec un diffuseur convergent (30) ins-
tallé en amont du corps de pompe (2) et des moyens
(42, 44, 46, 48) pour son raccordement avec l'air
ambiant environnant en un point (40) situé entre la
section de sortie (34) dudit diffuseur (30) et la partie
rotative du corps de pompe (2), afin de souffler de
I'air a une pression inférieure a celle de I'air ambiant
environnant dans lesdits liquides.

Pompe rotative selon la revendication 1, caractéri-
sée en ce que sa partie rotative est du type com-
prenant au moins deux étages.

Pompe rotative selon la revendication 1 ou 2, carac-
térisée en ce qu’elle n’est pas montée avec ledit
diffuseur convergent (30) ni avec lesdits moyens (42)
pour son raccordement a I'air ambiant, lorsque la
méme pompe est utilisée pour transférer simplement
un liquide.

Pompe rotative selon la revendication 1 ou 2, carac-
térisée en ce que ledit diffuseur convergent (30) est
installé dans le conduit d’entrée (20) dans une posi-
tion telle qu’il peut étre rapidement et facilement re-
tiré lorsque la méme pompe est utilisée pour trans-
férer simplement un liquide.

Utilisation d’une pompe rotative selon 'une quelcon-
que desrevendications précédentes, pour transférer
dans un réservoir de fermentation un liquide alimen-
taire, tel que du modt et similaire, contenant des col-
loides et préalablement mélangé avec matieres
épaississantes et absorbant les colloides, caracté-
risée en ce que dans une partie (27) du conduit
d’entrée (20) de la pompe, on insére un diffuseur
convergent (30) ayant une section d’entrée (32) plus
large et une section de sortie (34) plus étroite, et en
ce qu’en un point (40) du méme conduit (20) qui est
situé entre la section de sortie (34) dudit diffuseur
convergent (30) et la partie rotative du corps de pom-
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pe (2), on insére des moyens (42, 44, 46, 48) pour
son raccordement avec l'air ambiant environnant
afin d’introduire I'air dans ledit liquide a une pression
inférieure a la pression de I'air ambiant environnant.

Utilisation d’'une pompe rotative selon la revendica-
tion 5, caractérisée en ce que lesdits moyens pour
le raccordement avec|’air ambiant environnant com-
prennent successivement des moyens de filtration
d’air (44), des moyens de soupape unidirectionnelle
(46) et de préférence dans une position intermédiaire
entre lesdits moyens de filtration d’air et de soupape,
mais de toute fagon le long d’'un méme conduit (42),
des moyens de mesure et/ou d’indication de débit
(46).

Utilisation d’'une pompe rotative selon la revendica-
tion 5 ou 6, caractérisée en ce que dans le conduit
d’entrée (20) de la pompe, dans une position située
en amont dudit diffuseur convergent (30), on insére
des moyens (24) pour filtrer ledit liquide alimentaire
mélangé avec les matiéres épaississantes et absor-
bant les colloides.
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