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@ Apparatus for separating liquid and solid substances, in particular for extracting juice from fruit

and the like.

@ The apparatus includes a pressing container (2),
into which the product to be separated is fed, and
constituted by a pressing chamber (15) which is
delimited by a flexible diaphragm (9) and by a
discharge device (19). The flexible diaphragm is

adjacent to a region (17) which is substantially at
atmospheric pressure: the pressing chamber is con-
nected to a vacuum device (27) adapted to generate
a negative pressure, so that the diaphragm acts on
the product and presses it.
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The present invention relates to an apparatus
for separating liquid and solid substances, in par-
ticular for extracting juice from fruit and the like.

Presses for grapes or fruit in general are gen-
erally constituted by a usually cylindrical container
which is divided by either an elastic or non-elastic
diaphragm into a pressing chamber and into a
pressure chamber.

The substance to be pressed, for example
grape must, is fed into the pressing chamber, and
then pressurized fluid, air or water, is fed into the
pressure chamber.

The presses are therefore constituted by a
pressurized tank and by a device for producing
pressurized fluid. These presses, besides having a
considerable energy expenditure, must furthermore
comply with all the statutory provisions regarding
this type of apparatus.

Therefore, known presses not only have a
heavy and complicated structure, but must also be
provided with all the necessary safety systems
prescribed when working in the presence of high-
pressure fluids.

The aim of the present invention is to provide
an apparatus for pressing fruit in general, and more
particularly grapes, which does not have the above
described problems and is furthermore more eco-
nomical from the point of view of production and
management.

Within the scope of this aim, an object of the
invention is to provide an apparatus which can
perform a more accurate pressing as regards
grapes in particular.

Another object of the invention is to provide an
apparatus which is absolutely safe for the per-
sonnel assigned thereto.

This aim, these objects and others which will
become apparent hereinafter are achieved by an
apparatus for separating liquid and solid sub-
stances, in particular for extracting juice from fruit
and the like, comprising a pressing container into
which the product to be separated is fed, char-
acterized in that said pressing container comprises
at least one pressing chamber which is delimited
by a flexible diaphragm and by a discharge device,
said flexible diaphragm being adjacent fo a region
which is substantially at atmospheric pressure, said
pressing chamber being connected to means suit-
able for generating negative pressure, so that said
diaphragm acts on said product and presses it.

Further characteristics and advantages will be-
come apparent from the description of the appara-
tus, illustrated only by way of non-limitative exam-
ple in the accompanying drawings, wherein:

Fig. 1 is a schematic side view of the apparatus

according to the invention;

Fig. 2 is a schematic side view of a container

with a tubular diaphragm, which can be applied
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to the apparatus according to the invention.

Fig. 3 is an isometric partial view of a discharge
channel;

Fig. 4 is a side partial view, in section, of a
discharge channel.

With reference to the above figures, the ap-
paratus according to the invention, generally des-
ignated by the reference numeral 1, comprises a
container 2, into which the material to be separated
is fed, and a vacuum device 3, adapted to generate
a negative pressure in the container 2.

The container 2 is constituted by a cylindrical
structure 5 which is rotatably mounted on supports
7 and comprises a resilient diaphragm 9 which is
fixed along two generatrices of the cylinder and to
the end walls 11 and 13 of said cylinder, so as to
define a first pressing chamber 15 and a second
chamber 17.

The pressing chamber 15 comprises a plurality
of discharge channels 19 which are perforated in
order to drain the liquid part separated during the
pressing action.

The discharge channels 19 are connected to a
circular manifold 21 which is located at the end
wall 11 and is in turn connected to a discharge
manifold 23 arranged outside the container 2.

Advantageously, the discharge channels 19 are
associated to the tank by means of hinges 49, as
illustrated in Fig. 3 The channels 19 can thus be
easily open for washing without disassembling
them as it happens with conventional constructions.

Also advantageously, sprayer nozzles 51 are
provided preferably on the opposite side of the
discharge manifold 21, at each channel 19. Nozzles
51 , are connected to a high-pressure pump (not
illustrated), and allow the internal washing of the
channels along their entire length, as illustrated in
Fig. 4.

All the nozzles can be connected to a washing
manifold 53 outside the container 2 in order to
wash the channels simultaneously.

The vacuum generation device 3 comprises a
separator tank 25, which is connected to the mani-
fold 23 and is adapted to collect the liquid product,
and a vacuum pump 27, which is adapted to gen-
erate a negative pressure inside the separator 25.

The vacuum pump 27 is of a per se known
type. The separator 25 furthermore comprises a
level measurement device 37 which is suitable for
controlling an extraction pump 39 in order to dis-
charge the separated product when it reaches a
preset level in said separator.

A liter counter 33 is inserted after the pump 39
in order to automatically control the amount of
extracted liquid product.

This control is used for the automatic actuation
of the press, both during filling and during press-
ing, optimizing the negative pressure values gen-
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erated by the device 3.

Finally, a fan 41 is advantageously connected
o the second chamber 17 of the container 2 and is
suitable for generating a slight overpressure in said
second chamber, whereas a valve 35 allows access
to ambient pressure.

The operation of the separation apparatus ac-
cording to the invention is as follows.

The pressing chamber 15 is initially filled with
material to be separated, for example crushed or
whole grapes; then negative pressure is generated
by means of the device 3 in the discharge chan-
nels 19. The resilient diaphragm 9 thus presses on
the product by virtue of the atmospheric pressure
which is present in the second chamber 17. The
liquid thus produced is conveyed into the manifold
23 and collected in the separator 25, where the
extraction pump 39 periodically discharges it.

The fan 41 may generate a slight overpressure
in the second chamber 17 in order to facilitate the
depletion of the product, creating a greater pres-
sure difference between the pressing chamber and
the second chamber.

The fan 41 is furthermore advantageously used
also to move the diaphragm 9 rapidly into its
working position, in contact with the must, after
filling has occurred.

Another advantageous use of the fan is the
generation of a negative pressure in the second
chamber in order to move the diaphragm 9 into the
position for loading the pressing chamber (as
shown in figure 1).

In practice it has been observed that the inven-
tion achieves the intended aim and objects by
providing a pressing apparatus for fruit and the like
which is structurally and functionally much more
simplified than known devices and is furthermore
advantageous from the point of view of the quality
of the product obtained.

The product is in fact subjected to less lacer-
ation and to a greater degree of filtration with
respect to conventional presses.

The advantages that the absence of high-pres-
sure fluids provides are numerous: first of all, the
apparatus does not require the inspections and
verifications prescribed by the law and, most of all,
there is no danger of explosion or breakage in case
of malfunction of valves and automatic systems,
with consequent complete safety for the assigned
personnel and absence of safety and control de-
vices.

An important advantage is furthermore due to
the fact that in case of rupture of the diaphragm, no
oil, compressed air or pressurized fluid can pass
into the food product, as instead it occurs in con-
ventional presses.

Another great advantage is due to the possibil-
ity of keeping the apparatus at negative pressure
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during the filling of the product, thus facilitating the
feeding action, increasing the amount of product
loaded for an equal volume, and facilitating the
extraction of the juice.

The apparatus according to the invention is
furthermore subjected to less mechanical stress
and is thus more reliable and has a longer life.

Not least advantage is that it is possible to
intervene on the apparatus even during treatment,
since there are no pressurized parts.

Fig. 2, for example, illustrates a container 2a
which comprises a tubular resilient diaphragm 9a
which defines a pressing chamber 15 which is
coaxial to the second chamber 17.

In practice, in an apparatus according to the
invention it is possible to use any type of pressing
container, which may also have shapes differing
from the cylindrical one and may also not be
rotatable.

The second chamber of the container may
furthermore be open toward the outside.

Fig. 1 furthermore illustrates a possible ar-
rangement of the fan 41a, which is connected to
the separator 25. In this case, the fan 41a would
not serve to generate a slight overpressure in the
second chamber, as previously described, but
would facilitate a first rapid generation of negative
pressure in the pressing chamber, furthermore
moving the diaphragm 9 rapidly into its working
position. The fan 41a, in this case as well, is able
to move the diaphragm 9 rapidly into the loading
position, shown in figure 1.

Said fan 41a, which is conveniently connected
fo an accumulation 29 of inert gas, which also
comprises a discharge 31, allows fo introduce gas
into the pressing chamber in order to avoid the
contact of the product with ambient air in order to
minimize the oxidation of the product.

The apparatus according to the invention may
have several modifications and variations, all within
the inventive concept; furthermore, all the details
may be substituted with technical equivalent ele-
ments.

The materials employed, as well as the dimen-
sions, may naturally be any according to the re-
quirements and the state of the art.

Where technical features mentioned in any
claim are followed by reference signs, those refer-
ence signs have been included for the sole pur-
pose of increasing the intelligibility of the claims
and accordingly, such reference signs do not have
any limiting effect on the scope of each element
identified by way of example by such reference
signs.

Claims

1. Apparatus for separating liquid and solid sub-



5 EP 0 524 373 A1

stances, in particular for extracting juice from
fruit and the like, comprising a pressing con-
tainer (2, 2a) into which the product to be
separated is fed, characterized in that said
pressing container comprises at least one
pressing chamber (15) which is delimited by a
flexible diaphragm (9, 9a) and by a discharge
device (19), said flexible diaphragm being ad-
jacent to a region (17) which is substantially at
atmospheric pressure, said pressing chamber
being connected to means (3) which are suit-
able for generating negative pressure, so that
said diaphragm acts on said product and
presses it.

Apparatus according to claim 1, characterized
in that said means suitable for generating neg-
ative pressure are constituted by a vacuum
pump (27) which is connected to a separator
tank (25).

Apparatus according to one or more of the
preceding claims, characterized in that said
pressing container comprises a cylinder (5)
which is divided by a flexible diaphragm (9)
into said pressing chamber (15) and into a
second chamber (17), said pressing chamber
comprising discharge channels (19) which are
connected to said tank (25) by means of a
discharge manifold (23), said second chamber
(17) being substantially at atmospheric pres-
sure.

Apparatus according to one or more of the
preceding claims, characterized in that it com-
prises a fan (41) which is connected to said
second chamber (17), said fan being suitable
for generating a slight overpressure in said
second chamber.

Apparatus according to one or more of the
preceding claims, characterized in that said fan
(41) is suitable for generating a slight negative
pressure in said second chamber in order to
facilitate the feeding of said product into said
pressing chamber.

Apparatus according to one or more of the
preceding claims, characterized in that it com-
prises a second fan (41a) which is connected
to said separator tank (25) and is suitable for
generating a slight overpressure in said press-
ing chamber (15) in order to move said dia-
phragm (9) into a position which facilitates the
feeding of said pressing chamber.

Apparatus according to one or more of the
preceding claims, characterized in that said
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10.

11.

12,

13.

14.

second fan (41a) connected to said separator
tank is suitable for generating a first rapid
negative pressure in said pressing chamber.

Apparatus according to one or more of the
preceding claims, characterized in that said
second fan (41a) connected to said separator
tank is suitable for introducing inert gas into
said pressing chamber.

Apparatus according to one or more of the
preceding claims, characterized in that said
pressing container (2, 2a) is mounted so as to
be able to rotate.

Apparatus according to one or more of the
preceding claims, characterized in that said
second chamber is open and connected to the
outside environment.

Apparatus according to one or more of the
preceding claims, characterized in that it com-
prises a control means (33) of the extracted
liquid product in order o optimize the pressing
cycle.

Apparatus according to one or more of the
preceding claims, characterized in that said
discharge channels (19) are associated to said
container by means of hinges (49).

Apparatus according to one or more of the
preceding claims, characterized in that said
discharge channels (19) comprise nozzle
members (51) adapted to wash said channels.

Apparatus according to one or more of the
preceding claims, characterized in that said
each of said nozzle members (51) is arranged
at the end of each of said channels opposite to
the end which is associated to said manifold
(21).
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