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(54) Isobaric machine for filling contaniers with liquids

(57) Isobaric machine for filling containers with liq-
uids, which comprises a rotary turntable (2), on which a
first tank (6) for the pressurised containment of a liquid
gassed to be bottled in containers (4); and a plurality of
valve units (3) hydraulically connected to the first tank
(6) are mounted. Each valve unit (3) comprises: a supply
conduit (11), for the inflow of the liquid from the first tank
(6) to the containers (4) to be bottled, interception means
(18, 19) associated to the supply conduit (11) and adapt-
ed to regulate the inflow of the liquid in the containers
(4); a compensation cannula (26) coaxially mounted with-
in the supply conduit (11), susceptible of transporting a
gaseous fluid or a fraction of the bottled liquid, coming
from the containers (4), during a step for filling and/or
self-levelling the containers (4). The compensation can-
nula (26) traverses the first tank (6) though remaining
hydraulically insulated from the latter, and it is connected
- at the upper part - to a second tank (60). The latter is
in communication with the first tank (6) through means
for balancing the pressures advantageously obtained by
means of a balancing conduit (61) of the pressures ar-
ranged between the two tanks (6, 60) to connect them.
The second tank (60) is also in communication with the
external environment by means of a vent valve (62) of
the gaseous fluid. [B67C].
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Description

[0001] The present invention refers to an isobaric ma-
chine for filling containers with liquids, according to the
preamble of the main claim.
[0002] The machine in question falls within the field of
industrial bottling plants and it is intended to be used for
filling containers, such as bottles, with pressurized liq-
uids, in particular of the food type, such as for example
gasified wines, sparkling wines, mineral water, etcetera.
[0003] More in detail, isobaric machines are conven-
tionally provided with a fixed support structure on which
a rotary turntable (usually referred to in the in the sector
as "turret") is rotatably mounted, which supports a tank
for containing the liquid to be bottled. Beneath the latter
a plurality of filling valve units is peripherally fixed Oper-
atively, the containers, during the travel thereof around
the turntable, are moved in association to the single valve
units to be filled up to the desired level. For such purpose,
each valve unit is provided with a supply conduit, which
is intercepted by a valve (shutter), which regulates the
inflow of liquid, for example wine, from the tank to the
underlying container, generally consisting of a bottle, ar-
ranged coaxially beneath the valve unit.
[0004] Functionally, the inflow of liquid in the container
occurs during a provided filling step with the shutter open
and in conditions of pressure equilibrium, i.e. after the
pressure of the container reaches the same pressure of
the tank having been sent in the container a gas prefer-
ably inert, usually nitrogen, to move it to the pressure of
the tank, generally in the order of 5-8 bars.
[0005] Within the supply conduit a compensation can-
nula is coaxially mounted, through which the gas or air
present in the container during the step for filling return.
[0006] Usually, during the filling step the air present in
the container is replaced by the liquid and rises back in
the compensation cannula until it flows out in the tank
from an opening directly communicating with the tank.
[0007] Once the container filling step is completed, for
example through the control of closing the liquid passage
valve, a self-levelling step is usually provided for, in which
the liquid contained in the bottle, arranged above the de-
sired level, is urged to rise through the compensation
cannula due to an overpressure in the container obtained
by means of a controlled flow of inert gas introduced into
the same container through special control valves.
[0008] The container is thus returned to the ambient
pressure through at least one degassing conduit and a
relative control valve.
[0009] Some isobaric machines of the known type also
provide for one or more preliminary steps for evacuating
the air present in the bottle for reducing the presence of
oxygen and thus the risk of oxidation of the beverage.
Furthermore some isobaric machines of the known type
provide for the cyclic movement of the compensation
cannula before the degassing step to avoid the evacua-
tion of the gas contained in the cannula passing through
the liquid.

[0010] The isobaric machines of the known type, of the
above generally described type, in practice revealed
drawbacks.
[0011] A first important drawback lies in the fact that
the gas and/or the air contained in the container before
the filling are transported from the compensation cannula
into the tank.
[0012] Though the filling step can be preceded by an
air pre-evacuation step and by a subsequent inert gas
introducing step, a residual volume of air containing ox-
ygen is however conveyed, through the compensation
cannula, and thus from the latter up to inside the tank
through a provided opening, thus modifying the atmos-
phere of gas in direct contact with the free surface of the
liquid to be bottled and thus resulting in an unwanted
oxidation of such liquid.
[0013] A second drawback lies in the fact that the quota
part of the liquid that is discharged from the container
during the aforementioned self-levelling step of the ma-
chine is also reintroduced into the tank through the same
opening of the compensation cannula mentioned above.
Thus, any impurity or contamination, for example by mi-
croorganisms, present in each specific container may
contaminate the liquid in the tank conveyed by the afore-
mentioned quota part of liquid discharged from the con-
tainer during the self-levelling step.
[0014] Patent DE 4005000 discloses a filling machine
comprising a rotary bearing turntable mounted on a plu-
rality of valve units, each of which is provided with a sup-
ply conduit connected to a tank of the liquid to be bottled,
and intercepted by a shutter which can be actuated by a
pneumatic cylinder arranged within the tank for regulating
the inflow of liquid into a container to be filled. Further-
more, each valve unit is provided with a compensation
cannula mounted within the supply conduit and connect-
ed at the upper end thereof to the interior of the pneumatic
cylinder of the shutter.
[0015] In particular, during the container filling step,
the interior of the pneumatic cylinder is connected, by
means of the actuation of a control valve, with the interior
of the tank for conveying in the latter the air coming from
the container through the compensation cannula.
[0016] The latter machine of the known type does not
resolve the aforementioned problem of contamination of
the atmosphere within the tank of the liquid to be bottled
with oxygen in any manner whatsoever, given that in the
filling step all the air present in the container is conveyed
into the tank itself.
[0017] With the aim of resolving the aforementioned
problems of the filling machines of the known type briefly
described above, patent EP 1995208 discloses a filling
machine in which, during the container filling step, the
compensation cannula of each valve unit is connected,
by means of a special control valve, with an evacuation
circuit for conveying the air coming from the container
outside the tank. The main drawback of the filling ma-
chine described in patent EP 1995208 is due to the fact
that the compensation cannula should be connected to
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the evacuation circuit by means of flexible rubber ducts,
with the aim of allowing the movement of the cannula for
regulating the maximum level of liquid in the container.
The use of such flexible ducts, the latter requiring to be
pressurized, implies the risk of gas leakage with an en-
suing low reliability of the filling machine, and therefore
it does not allow to operate with the high pressures of
the isobaric machines in the order of 5-8 bars. In addition,
the use of flexible ducts does not allow repeatedly moving
the compensation cannula because such ducts are easily
subjected to wear.
[0018] A filling machine comprising a turntable carry-
ing mounted an annular-shaped tank for containing a liq-
uid to be bottled, and a plurality of valve units each pro-
vided with a supply conduit hydraulically connected to
the tank for the inflow of the liquid to containers to be
filled, and with a compensation cannula adapted to trans-
port the air and a liquid fraction coming from the container
during the container filling step , is also known from the
patent DE 3033678.
[0019] In particular, on the cover of the tank an annular
chamber is obtained connected to the upper end of the
compensation cannula of the valve units for receiving the
air and the liquid fraction coming from the containers,
and connected to the exterior by means of a vent valve.
In addition, the annular chamber is connected with the
interior of the tank by means of a return conduit for re-
turning the aforementioned liquid fraction in the tank.
[0020] The main drawback of the filling machine de-
scribed in DE 3033678 lies in the fact that the compen-
sation cannula is rigidly fixed to the cover of the tank, and
thus it is not possible to vary the height of the compen-
sation cannula for regulating the maximum level of the
liquid in the container. This fixed position of the compen-
sation cannula implies a consequent limited field of use
of the filling machine, which may not operate with all the
container sizes.
[0021] Machines for the containment of containers with
liquids of an entirely different type i.e. not of the isobaric
type, and in particular of the gravity type or slight vacuum
type, which provide for discharging outside the tank both
the gas coming from the containers during the filling step
and the liquid in excess extracted from the containers
during the self-levelling step, are known.
[0022] The technical solutions provided for in these dif-
ferent types of machines do not adapt to the isobaric
machines which require pressurizing the containers dur-
ing the filling steps and which preferably provide for that
the pressurized conduits are not made using flexible con-
duits but using rigid conduits in particular made of metal.
More in detail, for example gravity machines are known
which suction through vacuum the gas and the excess
liquid, the machines obviously cannot be adapted in any
manner to the isobaric machines that provide for pres-
surizing the containers. In this situation, the problem on
which the present invention is based is that of overcoming
the drawbacks revealed by the prior art, by providing an
isobaric machine for filling containers with liquids, which

allows to perform a very large regulation of the maximum
level of the liquid in the containers.
[0023] A further object of the present finding is that of
providing an isobaric machine for filling containers with
liquids, capable of allowing to evacuate the gas from the
containers during the filling and self-levelling steps with-
out contaminating the liquid contained in the tank of the
machine.
[0024] Yet another object of the present invention is
that of providing an isobaric machine for filling containers
with liquids, capable of subjecting the tank and the con-
duits of the machine to relatively high pressures without
any risk of gas leakage, upon the variation of the level
quota of the liquid in the containers.
[0025] A further object of the present finding is that of
providing an isobaric machine for filling containers with
liquids, capable of allowing evacuating the quota part of
liquid contained in the containers beyond the predefined
level quota without contaminating the liquid contained in
the machine tank.
[0026] A further object of the present finding is that of
providing an isobaric machine for filling containers with
liquids, which is easy to construct and operatively entirely
reliable.
[0027] These and other objects are attained by an iso-
baric machine for filling containers with liquids, which
comprises a support structure; a rotary turntable rotatably
mounted on said support structure; a first tank for the
pressurised containment of a liquid, in particular gassed
liquid, to be bottled in containers, supported by the rotary
turntable; a plurality of valve units mounted peripherally
on the rotary turntable, hydraulically connected to the
first tank and each comprising: a supply conduit, for the
inflow of the liquid from the first tank to the containers to
be bottled, interception means associated to the supply
conduit and adapted to regulate the inflow of liquid in the
containers; a compensation cannula which is coaxially
mounted within the supply conduit, is provided with an
open lower end intended to be inserted into the contain-
ers for hydraulically regulating the maximum level of the
liquid in the containers, and is susceptible to transport a
gaseous fluid or a fraction of the bottled liquid, coming
from the containers, during a container filling and/or self-
levelling step; said compensation cannula being hydrau-
lically insulated from the first tank and connected - at the
upper part - to a second tank, which is connected to the
exterior by means of a vent valve; balancing means being
provided for substantially balancing the pressures be-
tween the first and the second tank. Such isobaric filling
machine is particularly characterized in that the second
tank is mounted on the first tank spaced therefrom, with
the compensation cannula being fixed to the second tank
and arranged traversing the first tank; said isobaric filling
machine further comprising regulation means mechani-
cally connected to the second tank, actuatable to move
the latter with respect to the first tank, transporting the
compensation cannula through said first tank with the
open lower end between different level heights.
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[0028] The technical characteristics of the finding, ac-
cording to the aforementioned objects, are clearly ob-
servable from the content of the following claims and the
advantages thereof are clearer in the following detailed
description, provided with reference to the attached
drawings, which represent an embodiment merely pro-
vided by way of non-limiting example, wherein:

- figure 1 shows a first plan schematic view of an iso-
baric filling machine subject of the invention with
some parts removed for showing the others better;

- figure 2 shows a perspective view of the isobaric
filling machine of figure 1, with some parts removed
for showing the others better;

- figure 3 shows a portion of the isobaric filling machine
of the preceding figures, in a side and sectional view
schematically representing a plant for the treatment
of the liquid extracted from the containers during a
self-levelling step;

- figure 4 shows a view of an enlarged detail of an
isobaric filling machine regarding a valve unit with
some parts being sectional and others removed for
showing the others even better;

- figure 5 shows a view of an enlarged detail of an
isobaric filling machine, which slightly differs from
that of figure 4 for example due to the absence of
first actuator means for moving the compensation
cannula, regarding a valve unit with some parts being
sectional and others removed for showing the others
even better.

[0029] According to the figures of the attached draw-
ings, an isobaric machine for filling containers with liquids
was indicated in its entirety with 1.
[0030] It comprises in a per se entirely conventional
manner, a support structure on which a rotary turntable
or turret 2 is rotatably mounted, peripherally carrying
mounted a plurality of valve units 3 for filling containers
4 with a liquid, in particular gassed liquid.
[0031] The isobaric filling machine 1 can be inserted
within a bottling plant, which comprises in a per se entirely
conventional manner usually a rinsing machine and at
least one capping machine respectively mounted up-
stream and downstream of the isobaric filling machine 1
to which the latter is operatively connected by means of
augers 101, starwheels and pockets 102 or conveyor
belts for transporting the containers 4.
[0032] Each valve unit 3 is provided with a support
structure 5 intended to be sealingly peripherally fixed be-
neath a first tank 6 of the isobaric filling machine 1.
[0033] The first tank 6 contains a liquid, advantageous-
ly gassed, at a pressure higher than the atmospheric one
and generally of about 5-8 bar for maintaining the gas
dissolved in the liquid. For such purpose, the first tank 6
is connected with a source 80 for supplying pressurized
gas, generally constituted by an inert gas such as nitro-
gen.
[0034] A first rotary distributor 70 allows to connect the

first tank 6, which rotates together with the rotary turnta-
ble 2, with the source 80 for the fixed supply of pressu-
rized gas.
[0035] Within the support structure 5 of each valve unit
3 a supply conduit 11 is provided for placing the first tank
6 hydraulically in communication with the underlying con-
tainer 4.
[0036] As outlined more in detail hereinafter, the afore-
mentioned supply conduit 11 conveys, during a step for
filling of the container 4, the liquid contained in the first
tank 6 to the container 4 upon reaching the pressure equi-
librium.
[0037] More in detail, according to an embodiment il-
lustrated in the attached figure, the supply conduit 11
terminates - at the lower part - after a narrowing 12 with
a spout 13, in which around the supply conduit 11, in a
per se known manner, a plurality of passage holes is
peripherally obtained which put the interior of the con-
tainer 4 in communication with an enabling valve 7 i.e.
with degassing valves 8, 9 provided mounted on the sup-
port structure 5.
[0038] On the lower face of the spout 13 a centring
cone 14 is intended to end up sealingly within which the
port of the container 4, raised by special plates (not rep-
resented), is engaged for coupling with a respective valve
unit 3 and thus receiving the liquid to be bottled during
the operative travel thereof around the rotary turntable 2.
[0039] The supply conduit 11 extends upwards to the
internal of the first tank 6 through a first opening 15 ob-
tained on the bottom 16 thereof, with a conveyance sec-
tion fixed to the bottom 16 and provided with large side
openings for the inflow of the liquid from the first tank 6.
Preferably, in the conveying conduit a mechanical filter
is positioned for avoiding the introduction of possible for-
eign bodies into the valve units 3.
[0040] Within the supply conduit 11, interception
means are arranged advantageously obtained with a
shutter 18 concentrically mounted in the supply conduit
11 and susceptible to provide sealing, by means of a
widened portion 19 thereof, on the interior surface of the
narrowing 12 of the supply conduit 11.
[0041] Functionally, the shutter 18 is moved by means
of special means described hereinafter, between an
opening position, in which it allows the passage of the
liquid towards the container 4, and a closing position, in
which it obstructs the passage of the liquid towards the
container 4.
[0042] As previously mentioned, the isobaric filling ma-
chine 1 requires, for filling the containers 4, providing a
condition of pressure equilibrium between the first tank
6 and the containers 4 in advance.
[0043] For such purpose, each container 4 is put in
communication by means of a first control valve 24 with
an isobaric circuit for pressurised gas, in particular inert
gas such as nitrogen, adapted to bring the container 4
to the same pressure of the first tank 6. The gas is made
to directly flow from the first tank 6 i.e. from a special
conduit connected to the source 80 for supplying pres-
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surized gas.
[0044] Once the pressures have been balanced, the
shutter 18 is moved in opening position, and starts the
step for filling with the liquid which flows from the first
tank 6 to the container 4, the two now being in pressure
equilibrium.
[0045] A compensation cannula 26 is provided for al-
lowing the return of the air, i.e. of the gas, contained in
the container 4 and which is replaced by the liquid which
flows to the internal thereof during the aforementioned
filling step.
[0046] More in detail, each valve unit 3, is actually pro-
vided with a compensation cannula 26, which is mounted
coaxially within the supply conduit 11, advantageously
traversing the shutter 18 obtaining sealing on the latter,
and it is provided with an open lower end 29 intended to
be inserted within the container 4 for hydraulically regu-
lating the maximum level of the liquid in the container 4.
[0047] The compensation cannula 26 allows, during
the step for filling of the container 4, to evacuate the air
contained within the latter so as to avoid the forming of
a counterpressure which opposes the descent of the liq-
uid, as well as the, as indicated hereinafter, to evacuate
a liquid fraction in excess during a subsequent step of
self-levelling of the liquid in the container 4.
[0048] Before the filling it is possible, as known, to pro-
vide a step for evacuating the air contained in the con-
tainers 4 by creating a degree of vacuum. For the pur-
pose, each valve unit 3 of the isobaric filling machine 1
preferably comprises a second valve 25 for controlling a
vacuum circuit intended to suction all the air from the
container 4, as soon as the latter is carried by the support
plate with the centring cone 14 sealed on the spout 13
of the supply conduit 11. Advantageously, in order to
quicken the various operations of the filling cycle, the
enabling valve 7, is arranged in proximity of the container
4, and it is always subjected in advance to the action of
the various operative fluids so as to avoid having to wait
for the time required to bring a long section of the conduit
of the selected operative circuit to pressurization, before
obtaining the desired result in the container 4.
[0049] Once the air from the container 4 is suctioned,
this operation being preferable but not strictly necessary,
the filling step is performed as described.
[0050] Once the filling step is concluded, the self-lev-
elling step is performed, during which a flow of inert gas,
controlled by a third control valve 42 of a self-levelling
circuit, is insufflated within the container 4 for determining
the rising in the compensation cannula 26 of the liquid
fraction (and foam) arranged over the desired level i.e.
over the open lower end 29 of the same compensation
cannula 26.
[0051] The third valve 42 for controlling the self-level-
ling circuit is connected to the source 80 for supplying
pressurized gas and to the container 4 through the pas-
sage holes obtained in the spout 13 around the supply
conduit 11. The aforementioned passage holes put the
interior of the container 4 in communication with the en-

abling valve 7 which, in turn, is in communication with
the third valve 42 for controlling the self-levelling circuit.
More in detail, the enabling valve 7 is in communication
with the three control valves 24, 25 and 42 of the isobaric
circuit, for the vacuum and self-levelling by means of a
common conduit 90 indicated in figure 5 in two orthogonal
sections that slide parallel to the walls of the first tank 6.
[0052] Upon completing filling and levelling, before the
container 4 is disconnected from the respective valve
unit 3 it is necessary to return the container 4 to the at-
mospheric pressure by means of a, per se known, de-
gassing step. For such purpose the aforementioned pas-
sage holes of the spout 13 are in communication with
one or more of the degassing valves 8, 9 for controllably
reducing the pressure in the container 4 up to the atmos-
pheric pressure.
[0053] The compensation cannula 26 is preferably ob-
tained in two sections, one of which is lower 26’ intended
to be inserted with the open lower end 29 thereof in the
containers 4, and an upper 26" one carrying slidingly ex-
ternally associated a control rod 41 of the shutter 18.
[0054] The compensation cannula 26 is hydraulically
insulated from the first tank 6, and it is connected - at the
upper part - to a second tank 60, preferably toroidally or
cylindrically-shaped, and separate from the first tank 6.
The second tank 60 is in turn connected to the exterior
by means of a vent valve 62 for the evacuation of the
gaseous fluid coming from the containers 4.
[0055] Advantageously, the vent valve 62 is adapted
to evacuate the gaseous fluid transported from the com-
pensation cannula 26 in the second tank 60, in particular
during the self-levelling step described above.
[0056] Balancing means for balancing the pressures
between the two tanks 6, 60 are also provided.
[0057] According to a preferred embodiment of the
present invention, the balancing means comprise a con-
duit 61, for balancing the pressures, mounted astride be-
tween the two tanks 6, 60 for physically joining them to
each other and thus instantaneously bringing the pres-
sures in equilibrium therewithin.
[0058] According to this embodiment, the conduit 61
for balancing the pressures between the two tanks 6, 60,
is interposed between a first hole obtained on the cover
6’ of the first tank 6 and a second hole obtained on the
cover 60’ of the second tank 60 to connect them.
[0059] Alternatively, upon physical connection be-
tween the two tanks 6, 60 by means of the balancing
conduit 61 indicated above, the balancing means may
differently provide for at least one first pressure trans-
ducer, associated to the first tank 6, and at least one
second pressure transducer, associated to the second
tank 60, the transducers detecting the pressure on the
whole of the respective tanks 6, 60 and controlling the
achievement of an equal pressure value therewithin. For
the purpose they can control the supply of gas (usually
inert) in the two tanks 6, 60 i.e., alternatively or addition-
ally, they can control the release of the gas from the re-
spective tanks 6, 60 in the air. Obviously, the number of
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pressure transducers and the positioning thereof in the
tanks 6, 60 (or in conduits connected to the tanks 6, 60)
may vary depending on the dimensions of the machine
or the specific project choice adopted for controlling the
pressures, without departing from the scope of protection
of the present invention.
[0060] In accordance with the idea on which the
present invention is based, the second tank 60 is mount-
ed on the first tank 6 spaced therefrom, with the com-
pensation cannula 26 fixed to the second tank 60 and
arranged traversing the first tank 6.
[0061] The isobaric filling machine 1 subject of the in-
vention also comprises regulation means 95 mechani-
cally connected to the second tank 60, actuatable to
move the latter with respect to the first tank 6, transporting
the compensation cannula 26 through the first tank 6 with
the open lower end 29 between different level heights.
Advantageously, the regulation means 95 are adapted
to controllably regulate the second tank 60 between dif-
ferent heights, corresponding to different level heights of
the open lower end 29 of the compensation cannula 26,
the heights defining corresponding different maximum
levels of liquid in the container 4.
[0062] According to the embodiment illustrated in fig-
ures 4 and 5, the compensation cannula 26 slides through
the first opening 15 obtained on the bottom 16 of the first
tank 6 and through a second opening 20 obtained on the
cover 6’ of the first tank 6 and preferably aligned to the
first opening 15.
[0063] More in detail, advantageously, the compensa-
tion cannula 26 is slidably inserted in the shutter 18, which
is in turn slidably inserted in the first opening 15 of the
bottom 16 of the first tank 6 to allow the movement of the
shutter 18 between the open and closed position previ-
ously described.
[0064] In addition, advantageously, the compensation
cannula 26 is slidably inserted in the control rod 41 of the
shutter 18, the rod 41 is in turn slidably inserted in the
second opening 20 of the cover 6’ of the first tank 6,
preferably having interposed a first sealing gasket 21 be-
tween the control rod 41 and the edge of the second
opening 20 to prevent any leakage of the pressurised
gas contained in the first tank 6.
[0065] According to an embodiment illustrated in figure
4, the compensation cannula 26 of each valve unit 3 is
provided with an open upper end 39 hydraulically con-
nected to the second tank 60 by means of a fitting conduit
64, connected to a third hole obtained on the cover 60’
of the second tank 60.
[0066] Advantageously, an extraction conduit 63 is
provided, which is derived from the bottom 60" of the sec-
ond tank 60 and it is connected to the first tank 6 by
means of a conveyance section 63’, for pouring the liquid
fraction contained in the second tank 60 within the first
tank 6, as described in detail hereinafter.
[0067] Preferably, the conveyance section 63’ of the
extraction conduit 63 is vertically positioned and it is ar-
ranged traversing the cover 6’ of the first tank 6.

[0068] Such extraction conduit 63 optionally allows to
pour the liquid fraction contained in the second tank 60
within the first tank 6.
[0069] Advantageously, the extraction conduit 63 is in-
tercepted by at least one first interception valve 65, adapt-
ed to selectively close or open the communication of the
second tank 60 towards the first tank 6.
[0070] Once the liquid phase is separated from the
gaseous phase in the second tank 60, given that during
the self-levelling step the compensation cannula 26 also
usually conveys part of the foam of the liquid to be bottled
i.e. simultaneously gas and liquid contained in the con-
tainers 4, it is possible to discharge the gaseous phase
through the vent valve 62 and instead reintroduce the
liquid phase in the first tank 6 thus recycling the liquid
fraction that had been extracted from containers 4 to take
them to the desired filling level.
[0071] Alternatively, should one prefer that the fraction
does not return into the first tank 6, in that potentially
susceptible of contaminating the entire content thereof
(for example should a container 4 be contaminated by a
microbial load), it is possible to convey such liquid fraction
contained in the second tank 60 no longer in the first tank
6 but externally to the rotary turntable 2.
[0072] For the purpose, the extraction conduit 63 is
connected to a system 66 for the treatment of the afore-
mentioned liquid fraction, and it is intercepted by at least
one second interception valve 67 adapted to selectively
close or open the communication of the second tank 60
towards the system 66. The same system 66 is main-
tained in pressure equilibrium with the first tank 6 and
with the second tank 60. Preferably, the system 66 com-
prises a second rotary distributor 68 connected to the
extraction conduit 63 and to an accumulation tank 69.
The liquid may be advantageously treated by the latter,
for example through filtration means (not illustrated), be-
fore being reintroduced into the first tank 6.
[0073] Advantageously, the aforementioned compen-
sation cannula 26 is cyclically moved to slide within the
shutter 18 between a raised position, in which it allows
to correctly obtain the degassing step, and a lowered
position in which it is inserted with the lower section 26’
thereof within the container 4 with the open lower end 29
arranged at the aforementioned predefined height level
for defining the level of the liquid within of the container 4.
[0074] For such purpose, first actuator means 30 op-
erate on the compensation cannula 26, and more pre-
cisely on the upper section 26" thereof, moving it at each
cycle for filling a container 4, between the aforemen-
tioned raised position, adapted to allow to correctly per-
form the degassing, and lowered position, adapted to
determine the predefined liquid level in the container 4.
[0075] More in detail, when the compensation cannula
26 is in lowered position with the open lower end 29 hav-
ing reached the predefined height level, a levelling of the
liquid at such height (self-levelling step or compensation)
occurs by insufflating inert gas within the container 4
through the third control valve 42 of the self-levelling cir-
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cuit, and the ensuing passage of liquid through the com-
pensation cannula 26 up to reaching the interior of the
second tank 60.
[0076] The compensation cannula 26 is usually in
raised position and it is moved down, in the lowered po-
sition, for the aforementioned compensation step aimed
at defining the predefined level of liquid in the container 4.
[0077] During degassing it is instead preferable that
the compensation cannula 26 be raised, for example
preferably by 15 mm, on the surface of the liquid. Actually,
were the compensation cannula 26 to touch the surface
of the liquid, the pressurized gas would remain therein
hence causing, during the degassing step, strong pertur-
bations of the liquid with pressure surge which should
instead be avoided.
[0078] As previously mentioned, the regulation of the
predefined level of liquid in the containers 4 is obtained
by actuating the aforementioned regulation means 95 to
move the second tank 60 with respect to the first tank 6
to move the compensation cannula 26 between different
heights.
[0079] In particular, the regulation means 95 raise the
compensation cannula 26 of all the valve units 3 along-
side the respective first actuator means 30 and an open-
ing/closure valve 40, to be described hereinafter and
which serve for opening and closing the open upper end
39 of the cannula 26.
[0080] The regulation means 95 operate preferably on
a regulation ring 96 in particular fixed to the bottom 60" of
the second tank 60, vertically moving the latter control-
lably between different heights corresponding to the dif-
ferent level heights of the open lower end 29 of the com-
pensation cannula 26 of the valve units 3.
[0081] For example, the regulation means 95 for mov-
ing the regulation ring 96 and thus for the regulation of
the height of the compensation cannulae 26 of all the
valve units 3, comprise one or more linear actuators 97
with trapezoidal screw operating on the regulation ring
96. In particular, each linear actuator 97 is provided with
a trapezoidal screw 98 which is engaged within the in-
ternally threaded through cavity of a toothed wheel 99
rotated by an actuation motor 100.
[0082] The two tanks 6, 60 can thus be moved one
relative to the other following the actuation of the regu-
lation means 95 for regulating the height of the compen-
sation cannula 26. For this purpose, the conveyance sec-
tion 63’ of the extraction conduit 63 is slidably sealingly
inserted into a through hole 94 obtained on the cover 6’
of the first tank 6.
[0083] Preferably, the sealing between the cover 6’ of
the first tank 6 and the conveyance section 63’ is obtained
by means of a second sealing gasket 22 interposed be-
tween the conveyance section 63’ and the edge of the
through hole 94, to prevent any leakage of the pressu-
rized gas contained in the first tank 6.
[0084] Advantageously, the conveyance section 63’ of
the extraction conduit 63 is made of rigid material, pref-
erably metal.

[0085] The provision of the conveyance section 63’ of
the extraction conduit 63 according to the invention al-
lows to avoid hydraulic connection with flexible conduits,
which having to be pressurised, would lead to the risk of
leakages in the isobaric machines. Advantageously, it is
possible to bring the gas into the first tank 6 and the sec-
ond tank 60 with high pressures, in particular in the order
of 5-8 bars, without any risk of pressure drop.
[0086] The shutter 18 is preferably moved independ-
ently between the raised position and the lowered posi-
tion by second actuator means 33 which operate on the
control rod 41 mentioned previously.
[0087] According to a preferable embodiment illustrat-
ed in the attached figures, the second actuator means
33 consist of a pneumatic cylinder, which is coaxially tra-
versed by the upper section 26" of the compensation can-
nula 26 and determines - by actuating the control rods
41, according to preset operating steps controlled by a
logic control unit - the ascent and the descent of the shut-
ter 18. Advantageously, each valve unit 3 also comprises
an opening/closure valve 40, which is mounted on the
open upper end 39 of the upper section 26" of the com-
pensation cannula 26, and it is adapted to open and close
such open upper end 39 according to preset operating
steps.
[0088] According to the embodiment illustrated in the
attached figures, the fitting conduit 64, which connects
the second tank 60 to the compensation cannula 26, is
laterally derived from the compensation cannula 26 pref-
erably developing orthogonally to the latter, and it is in-
tercepted by the opening/closure valve 40 at the open
upper opening 39 of the compensation cannula 26.
[0089] The upper closure of the compensation cannula
26, actuated by the opening/closure valve 40, occurs in
absence of the container 4, during degassing and during
the pressurisation for avoiding removing pressure on the
first tank 6.
[0090] Functionally, with reference to what has been
described above, upon completing the step for filling of
the container 4, the logic control unit of the isobaric filling
machine 1, controls the closure of the supply conduit 11
by means of the shutter 18 which is made to descend by
means of the second actuator means 33 and the descent
of the compensation cannula 26 by means of the first
actuator means 30 up to bringing the open lower end 29
thereof to the predefined height for defining the level of
the liquid within the container 4.
[0091] At this point, in a per se conventional manner,
the third control valve 42 of the self-levelling circuit is
opened, which controls, through the enabling valve 7,
the inflow of inert gas within the container 4 thus raising
the liquid in the second tank 60 through the compensation
cannula 26 up to the achievement of the predefined
height level.
[0092] Once the step for self-levelling the liquid in the
container 4 is completed, the logic control unit controls,
through the opening/closure valve 40, the closure of the
open upper end 39 of the compensation cannula 26, and
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through the first actuator means 30 the rising of the com-
pensation cannula 26 in the raised position.
[0093] Hence, the logic control unit controls the se-
quential opening of the two degassing valves 8, 9 adapt-
ed to bring the pressure of the container 4 first to an
intermediate pressure and then to the ambient pressure
(i.e. directly to the ambient pressure without passing
through an intermediate pressure).
[0094] Thus the finding thus conceived attains the pre-
set objects.

Claims

1. Isobaric machine (1) for filling containers with liquids,
comprising:

- a support structure;
- a rotary turntable (2) rotatably mounted on said
support structure;
- a first tank (6) for the pressurised containment
of a liquid, in particular gassed, to be bottled in
containers (4), supported by said rotary turnta-
ble (2);
- a plurality of valve units (3) peripherally mount-
ed on said rotary turntable (2), hydraulically con-
nected to said first tank (6) and each comprising: 

o a supply conduit (11), for the inflow of said
liquid from said first tank (6) to said contain-
ers (4) to be bottled,
o interception means (18, 19) associated to
said supply conduit (11) and adapted to reg-
ulate the inflow of said liquid in said contain-
ers (4);
o a compensation cannula (26) coaxially
mounted within said supply conduit (11),
provided with an open lower end (29) in-
tended to be inserted within said containers
(4) for hydraulically regulating the maximum
level of said liquid in said containers (4), and
susceptible of transporting a gaseous fluid
or a fraction of said bottled liquid, coming
from said containers (4), during a step for
filling and/or self-levelling said containers
(4);

said compensation cannula (26) being hydraulically
insulated from said first tank (6) and connected - at
the upper part - to a second tank (60), which is con-
nected to the external environment by means of a
vent valve (62); balancing means being provided for
substantially balancing the pressures between said
first and second tank (6, 60);
said isobaric filling machine (1) being characterised
in that said second tank (60) is mounted on said first
tank (6) spaced therefrom, with said compensation
cannula (26) fixed to said second tank (60) and ar-

ranged traversing said first tank (6); said isobaric fill-
ing machine (1) further comprising regulation means
(95) mechanically connected to said second tank
(60), actuatable to move the latter with respect to
said first tank (6), transporting said compensation
cannula (26) through said first tank (6) with the open
lower end (29) between different level heights.

2. Isobaric filling machine (1) according to claim 1,
characterised in that it comprises at least one ex-
traction conduit (63), which is derived from the bot-
tom (60") of said second tank (60) and it is connected
to said first tank (6) by means of a conveyance sec-
tion (63’) arranged traversing the cover (6’) of said
first tank (6), for pouring the liquid fraction contained
in said second tank (60) within said first tank (6).

3. Isobaric filling machine (1) according to claim 2,
characterised in that the conveyance section (63’)
of said extraction conduit (63) is substantially vertical
and it is slidably sealingly inserted in a through hole
(94) obtained on the cover (6’) of said first tank (6).

4. Isobaric filling machine (1) according to claim 1,
characterised in that said vent valve (62) is sus-
ceptible to evacuate the gaseous fluid transported
from said compensation cannula (26) in said second
tank (60), in particular during said self-levelling step.

5. Isobaric filling machine (1) according to claim 1,
characterised in that said balancing means com-
prise a balancing conduit (61) of the pressures con-
nected astride between said first and second tank
(6, 60).

6. Isobaric filling machine (1) according to claim 5,
characterised in that said balancing conduit (61)
of the pressures is interposed between a first hole
obtained on the cover (6’) of said first tank (6) and a
second hole obtained on the cover (60’) of said sec-
ond tank (60) to connect them.

7. Isobaric filling machine (1) according to claim 1,
characterised in that said second tank (60) is hy-
draulically connected to an open upper end (39) of
said compensation cannula (26) of each valve unit
(3) by means of a fitting conduit (64) connected to a
third hole obtained on the cover (60’) of said second
tank (60).

8. Isobaric filling machine (1) according to claim 7,
characterised in that each said valve unit (3) com-
prises at least one opening/closure valve (40), which
is mounted on the upper end (39) of said compen-
sation cannula (26) and it is adapted to open and
close said open upper end (39) according to preset
operating steps.
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9. Isobaric filling machine (1) according to claim 8,
characterised in that said fitting conduit (64) is de-
rived laterally by said compensation cannula (26),
and it is intercepted by said opening/closure valve
(40) at the open upper opening (39) of said compen-
sation cannula (26).

10. Isobaric filling machine (1) according to claim 2,
characterised in that said extraction conduit (63)
is intercepted by at least one first interception valve
(65) adapted to selectively close or open the com-
munication of said second tank (60) towards said
first tank (6).

11. Isobaric filling machine (1) according to claim 1,
characterised in that it comprises at least one ex-
traction conduit (63), which is derived from the bot-
tom (60") of said second tank (60) and it is connected
to a system (66) for treating said liquid fraction,
whose system (66) is substantially in pressure equi-
librium with said first and second tank (6, 60).

12. Isobaric filling machine (1) according to claim 11,
characterised in that said extraction conduit (63)
is intercepted by at least one second interception
valve (67) adapted to selectively close or open the
communication of said second tank (60) towards
said system (66) for treating said liquid fraction.

13. Isobaric filling machine (1) according to claim 11,
characterised in that said system (66) comprises
a second rotary distributor (68) connected to said
extraction conduit (63) and to a tank (69) for accu-
mulating said liquid.

14. Isobaric filling machine (1) according to claim 1,
characterised in that said balancing means com-
prise at least one first pressure transducer associat-
ed to said first tank (6) and at least one second pres-
sure transducer associated to said second tank (60),
which detect the pressure within the respective tanks
(6, 60) and control the achievement of an equal pres-
sure value controlling the inlet and/or the outlet of
gas in the respective tanks (6, 60).
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