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(57)  Filling valve for a bottle filling apparatus having
a plurality of filling valves, comprising: a filling nozzle
(1), a dummy bottle (2), means adapted to selectively
place the dummy bottle in the corresponding filling po-
sition under the respective filling nozzle and adapted to
displace said dummy bottle from a resting position
thereof to said filling position through a solely rotary mo-
tion. It further includes a respective rotatably driving
sprocket (5) pivoted so that the respective axis is parallel

Filling head and cleaning apparatus therefor

to the axis of said respective nozzle, a displacementarm
(6) performing said rotation and connecting said dummy
bottle to said respective sprocket, a drain tube (11,12)
connecting the internal volume of a respective dummy
bottle to outside collecting and discharge means (14).
There is further provided a cogwheel (15) provided with
cogs adapted to simultaneously engage, i.e. mesh with
the teeth of said sprockets and cause the latter to rotate
in a synchronous manner.
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Description

[0001] The present invention refers to an improved
kind of industrial bottle filling apparatus provided with
filling valves of a particularly advanced type.

[0002] Widely known in the art is the fact that filling
plants generally require them to be allowed to periodi-
cally undergo a sanitization process, i.e. a hygienic-
grade cleaning process involving all parts of a bottle fill-
ing plant or apparatus that are intended or designed to
come into contact with the beverage to be bottled; in par-
ticular, the parts requiring periodical sanitizing include
all beverage-carrying conduits, filling nozzles, pumps,
and the like.

[0003] Such process has the purpose of ensuring a
complete removal of all beverage residues that may
have been retained within the apparatus and be kept
there during downtime periods so as to give rise to
health problems due to the stagnation thereof, as well
as sanitizing the apparatus itself for any other reason
whatsoever.

[0004] This sanitizing process is usually carried out
by causing a flow of cleaning liquor to forcibly flow
through the conduits and over the parts that are gener-
ally in contact with the beverage to be bottled, wherein
such liquor may be of a different nature, depending on
the cleaning action being required, and usually consists
of a mixture of water and soda, or sterile water contain-
ing various kinds of disinfectants, which is pumped into
the circuit to be sanitized according to strictly estab-
lished procedures.

[0005] Also widely known in the art is the fact that, for
this sanitizing process to be carried out, a special con-
tainer, also called dummy bottle in the current technical
parlance, is arranged downstream of the filling nozzle.
The purpose of this dummy bottle is to collect the sani-
tizing or cleaning liquor flowing out of the nozzle and,
as a result, to simulate a regular bottle, thereby enabling
the various phases of a regular filling process to be car-
ried out and, hence, the various parts of the filling ap-
paratus to be put to work regularly.

[0006] This process and the peculiarities thereof are
well known to all those skilled in the art, so that they
shall not be described any further in this context, where
they are just hinted at so as to more clearly and accu-
rately define the general framing in which the present
invention is actually set.

[0007] In particular, itis a largely known fact that dum-
my bottles are associated to the respective nozzles ei-
ther manually or mechanically; in the first case, well-
known drawbacks typically arise from the fact that each
sanitizing procedure ultimately requires a lot of time for
the dummy bottles to be placed and removed and this
involves additional costs owing to both the operation of
the plant having to be interrupted from time to time
(downtime) and the direct costs involved in having to use
skilled personnel in the process itself. In addition, even
the effects of a process carried out manually in a bev-
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erage bottling environment must be duly taken into ac-
count. In fact, the applying law provisions call for these
environments to be constantly kept in a clean state un-
der controlled bacteriological conditions. Now, human
beings are bacteriologically infected and, therefore, by
introducing a person to place and remove dummy bot-
tles in the environment containing the bottling plant, the
risk is run of degrading the level of bacteriological de-
contamination of such environment down to a point at
which it may no longer prove acceptable, with easily im-
aginable consequences from an industrial point of view.
[0008] Known from the disclosure in DE 37 22 495 is
a way of providing a bottle filling apparatus in which the
dummy bottle is conveyed below the respective filling
nozzle through a rotation about a horizontal axis; this
solution, however, is not generally acceptable, since the
dummy bottle, in certain positions thereof, causes part
of the sanitizing liquor to drip therefrom, thereby impair-
ing the cleanliness of the apparatus.

[0009] Known from the disclosure in EP 0597161 is a
bottle filling apparatus intended particularly for wine bot-
tling applications. This apparatus uses a neutralization
of the atmosphere within the bottle prior to bottling, using
a cleansing gas to that purpose. This solution, however,
is far from being acceptable or effective when there is a
need for the whole bottle filling plant to be caused to
undergo intensive sanitizing.

[0010] Known from the disclosure in EP 0568121 is
an apparatus for sanitizing beverage bottling plants;
such apparatus, however, turns out as being really
bulky, excessively dedicated to sanitizing the sole bev-
erage reservoir, and scarcely adapted to handle high-
output industrial bottling plants.

[0011] The US patent No. 5,819,817 covers a sanitiz-
ing arrangement provided with a dummy bottle for the
sanitizing process. This dummy bottle, however, is
transferred through a double translation and lowering/
lifting displacement; these displacements imply an un-
desired construction complication. In addition, the ar-
rangement has clear and definite limitations due to its
bulkiness and related space requirements, especially as
far as its side and horizontal conduit 5 and its horizontal
translatory displacement are concerned.

[0012] Disclosed in EP 0409798 is a filling nozzle in
a bottling plant, which is associated to a respective dum-
my bottle to sanitizing purposes. However, even in this
case the displacement of the dummy bottle is performed
through a threefold translation, i.e. a translation from the
top down, a horizontal translation and, again, a transla-
tion upwards. It can be readily appreciated how even
this solution necessarily implies considerable complica-
tions in both construction and operation of the whole ar-
rangement.

[0013] It would therefore be desirable, and is actually
an object of the present invention, to provide an indus-
trial beverage bottling apparatus, along with the related
dummy bottles for sanitizing purposes, which are effec-
tive in doing away with the afore-indicated drawbacks
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and disadvantages and, in particular, in enabling each
such dummy bottle to be positioned in a fully automatic
manner relative to the corresponding filling nozzle prior
to starting a sanitizing process, and to be retracted -
again in a fully automatic manner - into a resting position
upon completion of the plant sanitizing process.
[0014] Furthermore, these positioning and withdraw-
ing operations shall be capable of being performed in a
very quick manner and, therefore, shall require direct,
readily accomplished displacements, without any com-
plicated and, hence, slow trajectory.

[0015] According to another purpose of the present
invention, the above-noted apparatus must be easily
and readily implemented using existing or readily avail-
able means and techniques, and shall further be com-
petitive in its construction; moreover, it shall not intro-
duce or require any significant modification in the func-
tion, operation and construction of existing plants.
[0016] According to the presentinvention, these aims
are reached in a particular kind of apparatus, and related
dummy bottles, provided with operating means as de-
scribed below by way of non-limiting example with ref-
erence to the accompanying drawings, in which:

- Figure 1 is a simplified outside view of an improved
bottle filling apparatus according to the present in-
vention;

- Figure 2 is a symbolical front and vertical sectional
view of some parts of an apparatus according to the
present invention;

- Figure 3 is atop view of a symbolical, simplified rep-
resentation of the working and resting positions of
the dummy bottles in an apparatus according to the
present invention;

- Figure 4 is a top view of a simplified representation
of afilling valve provided with the displacement and
positioning members for a dummy bottle according
to the present invention;

- Figure 5 is a projection on a vertical plane of the
valve shown in Figure 4;

- Figure 6 is a symbolical top view of an improved
embodiment of the present invention;

- Figure 7 is a view of an ameliorative variant of the
improved embodiment shown in Figure 6;

- Figure 8 is a perspective bottom view of a valve ac-
cording to the present invention, in a preferred em-
bodiment thereof;

- Figure 9 is a schematical top view of a preferred
embodiment of the displacement and positioning
members for the dummy bottles in an apparatus ac-
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cording to the present invention.

[0017] With reference to the above-cited Figures, in
particular Figures 1 and 2, an industrial beverage bot-
tling apparatus of a traditional kind comprises a central
structure, about which there is caused to rotate a car-
ousel of filling nozzles 1 provided integral with each oth-
er and capable of being selectively connected to appro-
priate reservoirs and pumps adapted to contain and
transfer, respectively, the beverage to be bottled. The
bottles to be filled are conveyed in an orderly sequence
below respective ones of said nozzles, which, again in
an orderly sequence and using means and methods of
various kind, but largely known as such in the art, en-
suring a tight fit between the nozzle and the filling mouth
of the respective bottle, let the beverage into the same
bottle.

[0018] When the need arises for the bottling plant to
undergo sanitization, the bottles to be filled with the bev-
erage are replaced with respective dummy bottles 2,
whose task is to act as a means for collecting the clean-
ing liquor that is pumped under pressure through the fill-
ing conduits and, most obviously, flows eventually out
of the filling nozzles.

[0019] Once let into the dummy bottle, the cleaning
liquor is removed therefrom by letting it out through a
so-called "straw" 3, which is simply a thin tube that is
associated to a respective nozzle 1 and is inserted joint-
ly therewith into the bottle during regular bottling oper-
ation; with the opposite end thereof, said straw, or thin
tube, is so placed as to debouch into a tank 14 provided
to collect and let off the exhausted cleaning liquor.
[0020] In normal operation, said thin tube fulfils the
task of providing a vent passage for the air contained in
the bottle to be able to escape therethrough when the
beverage is being let into the same bottle and, by occu-
pying the internal volume thereof, drives out the air con-
tained therein.

[0021] When the plant is being sanitized, said thin
tube is then used as an exhaust passage to let off the
cleaning liquor used in the sanitizing operation and
eventually collecting into the dummy bottle.

[0022] In a bottle filling apparatus according to the
present invention, and with reference to Figures 3 and
4, each filling nozzle is provided with a respective dum-
my bottle 2 and respective general means adapted to
selectively transfer said dummy bottle from a resting or
inoperative position 2A to a working or operative posi-
tion 2B exactly underneath the respective nozzle 1; the
displacement motion performed by said means takes
place along a trajectory having following characteristics:

- itlies solely on a horizontal plane, and
- itis formed in the shape of an arc of a circle.

[0023] With particular reference to Figure 4, for each
such nozzle 1 said general means are constituted by:
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- a support plate 4 integral or firmly joined with the
main structure of the apparatus,

- asprocket wheel 5,

- adisplacement arm 6 carrying the respective dum-
my bottle 2.

[0024] The above-mentioned support plate 4 is pro-
vided with a hole, in which there is inserted a axle 8 firmly
joined to said sprocket wheel 5; said displacement arm
6 is in turn associated in a firmly joined manner with an
end portion thereof to said axle 8, whereas with the other
end portion thereof it is connected to the dummy bottle
2. All above-described members and parts are so sized
and mutually arranged as to ensure that the axis X of
the nozzle 1 is parallel to the axis Y of rotation of said
rotating axle 8, so that the dummy bottle is displaced on
a plane lying orthogonal to the axis of the filling carousel,
which in turn coincides with said axis X, and sad sprock-
et wheel can take a position in which said displacement
arm causes the dummy bottle 2 to move exactly beneath
the respective nozzle 1 in a perfect alignment therewith,
as this is illustrated in Figure 4.

[0025] The way in which the present invention works
is rather simple: in the first place, as a preparatory op-
eration in view of the cleaning process, the nozzle 1 is
slightly raised by an extent H (see Figure 5) so as to
allow for the respective dummy bottle 2 to be able to be
displaced exactly underneath the nozzle itself and into
alignment therewith (said means for first raising and
then lowering again the nozzle 1 are well known as such
in the art and are of no relevance to the purposes of the
present invention; therefore, any further description or
illustration thereof is intentionally omitted).

[0026] Thereafter, said sprocket wheel 5 is automati-
cally rotated mechanically relative to the plate 4, where-
by it is imparted - with means that shall be illustrated in
greater detail further on - a rotary motion about its axle
8, so that the dummy bottle moves into position under
the respective nozzle 1. At this point, the actual cleaning
process may be started and carried out by pumping the
various cleaning and sanitizing liquors into the conduits
in accordance with the pre-set procedure. Eventually,
these liquors reach the nozzle 1, from where they flow
out into the dummy bottle 2. From the dummy bottle 2,
and by means of the above-mentioned thin tube 3, they
are then let off, possibly under some suction effect of a
pump or the like, into the 14 provided to collect and let
off the exhausted cleaning liquor.

[0027] The procedure to be followed in order to re-
store the operative state of the apparatus and make it
ready to start a new bottle filling sequence is then com-
pleted by going through the same steps as described
above, but in the reverse order thereof.

[0028] Fully apparent from the above description is
therefore the ability of the the present invention to effec-
tively reach the afore cited aims and advantages: in fact,
by fully automating the operation required to bring the
dummy bottle into position under the respective nozzle,
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considerable economic advantages are obtained
through a reduction in apparatus downtime and the elim-
ination of any labour connected with displacing and po-
sitioning the dummy bottle by hand; furthermore, the ut-
most simplicity of the parts and mechanisms involved
and the easy, smooth way in which the dummy bottle is
displaced through a single rotary motion requiring a sin-
gle rotating drive member (i.e. the sprocket wheel 5 in
the particular case considered here) and a related axle
8, make the invention particularly advantageous, effec-
tive and reliable.

[0029] Still a number of advantageous improvements
are however possible: with reference to Figure 6, in the
outer wall 10 of the dummy bottle there is provided a
further outlet tube 11 which enables the interior of the
same dummy bottle to communicate with said collection
and discharge tank 14. The purpose of this further outlet
tube 11 lies in making it easier for sanitizing liquors to
more effectively leave the dummy bottle 2, thereby
boosting the action of the afore mentioned "straw" or thin
tube 3 and, ultimately, accelerating the draining process
itself. In this connection it should be noticed - and duly
taken into account - that said thin tube 3 is normally
sized to solely enable the air to escape from the interior
of the bottle when a beverage is being filled thereinto,
so that it usually has a rather small size, i.e. diameter,
on account of both the fact that a gas (i.e. air) requires
venting conduits having much smaller diameters than
the diameters that would on the contrary be required -
under generally equal conditions - to let out an equal
volume of liquid, and the fact that the diameter of the
nozzle 1, which must contain said thin tube 3, is anyway
limited by the size of the filling mouth of the bottle.
[0030] Such adouble draining arrangement therefore
allows for a greater general hydraulic efficiency in the
flow of the sanitizing liquors.

[0031] Said additional drain tube may be embodied in
a number of ways; according to a first embodiment
thereof, said drain tube may include a flexible tube, an
end portion of which is applied to the respective dummy
bottle, whereas the opposite end portion thereof it con-
nects to a fitting 18 that is firmly joined to, i.e. part of the
structure of the apparatus.

[0032] This construction, although quite simple and
effective, has however a drawback in that the flexible
tube is subject to quick wear-down; in addition, owing to
the related attachment fitting on the apparatus having
to be situated on the side where the dummy bottle
comes to lie when moved into its resting or inoperative
position, the length of said flexible drain tube becomes
quite significant, so that space problems may well arise
in view of being able to appropriately and conveniently
accommodate such a flexible drain tube.

[0033] An improved embodiment of such drain tube
consists in making it in the form of a rigid conduit, as
illustrated in Figure 8. Obviously, in this case the drain
tube must keep both its shape and size unaltered and
this is only possible if the same drain tube is firmly joined
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to said displacement arm 6 and the centre of rotation of
the dummy bottle is at the same time the centre of rota-
tion of the fitting which said drain tube 11 connects to
with an end portion thereof.

[0034] This requirementis complied with by providing
a drain tube that uses a rigid conduit 12, which connects
with an end portion thereof to a rotating fitting 13, where-
in the latter must furthermore lie with its centre of rotation
exactly aligned on the same axis Y of rotation of said
axle, so that - as illustrated symbolically in Figures 7 and
8 - the assembly formed by rating fitting 13, rigid conduit
12 and dummy bottle 2 is an integral assembly firmly
joined together.

[0035] Referring further to Figures 1, 8 and 9, the ro-
tary motion to the respective sprocket wheels 5 may be
provided in a number of different manners, all of which
lie fully within the abilities of those skilled in the art. An-
yway, an advantageous improvement is reached by pro-
viding a single cogwheel 15 in a co-planar arrangement
relative to the common plane of said sprockets 5, and
with its axis coinciding with the axis of rotation O of the
carousel of the apparatus (see Figure 9) and, therefore,
parallel to the axis Y of rotation of the axle 8, said cog-
wheel being further so arranged as to permanently en-
gage the teeth of said sprockets 5 with its cogged rim.
[0036] Said cogwheel may actually be provided inte-
gral with the apparatus and is adapted to be driven to
rotate by any desired angle at any desired moment us-
ing means that are largely known as such in the art. This
enables said cogwheel to be operated in the desired
manner in accordance with the sanitizing process to be
carried out, so as to ensure the sprockets being rotated
and, as a result, the dummy bottles being displaced and
brought under the respective nozzles accordingly.
Those skilled in the art will furthermore have not failed
to remark the two basic, considerable advantages of-
fered by this solution: in fact, the individual sprockets
are in this case driven to rotate by means of a very sim-
ple, easily controllable member, and all sprockets are
automatically and simultaneously driven to rotate by a
same angle by actuating a single control that solely com-
mands the rotation of said single cogwheel 15.

Claims

1. Filling valve for a bottle filling apparatus having a
plurality of filling valves, comprising:

- afilling nozzle (1),

- adummy bottle (2),

- general means adapted to selectively place the
dummy bottle in the corresponding filling posi-
tion (2B) under the respective filling nozzle,

characterized in that said general means are
adapted to displace said dummy bottle from a rest-
ing position (2A) thereof to said filling position (2B)
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through a solely rotary motion.

Filling valve according to claim 1, characterized in
that said rotary motion occurs on a plane that is
substantially orthogonal to the axis (X) of the re-
spective filling nozzle.

Filling valve according to any of the preceding
claims, characterized in that it further comprises:

- arespective rotatably driving sprocket (5) piv-
oted (7, 8) so that the respective axis (Y) is par-
allel to the axis (X) of said respective nozzle (1),

- adisplacementarm (6) performing said rotation
and connecting said dummy bottle (2) to said
respective sprocket (5).

Filling valve according to any of the preceding
claims, characterized in that it further comprises:

- adraintube (11) connecting the internal volume
of a respective dummy bottle to outside collect-
ing and discharge means (14),

- coupling means adapted to enable said drain
tube to be arranged and connected between
the respective dummy bottle (2) and a position
that is integral with the structure of said filling
valve in both resting and filling positions (2A,
2B) of said dummy bottle.

Filling valve according to claim 4, characterized in
that said drain tube comprises a flexible conduit.

Filling valve according to claim 4, characterized in
that said drain tube is a rigid conduit (12) and is
applied between the respective dummy bottle (2)
and a respective rotating fitting (13) arranged in cor-
respondence to the axis (Y) of the respective one
of said sprockets (5).

Apparatus for filling a sequence of bottles, provided
with a plurality of filling valves according to any of
the preceding claims 1 to 6, characterized in that
it is provided with driving means adapted to cause
said respective sprockets (5) to perform a rotary
motion about their axes, said sprockets being driv-
en by said driving means in a synchronous manner.

Bottle filling apparatus according to claim 7, char-
acterized in that said driving means comprise a
cogwheel (15) provided with cogs adapted to simul-
taneously engage, i.e. mesh with the teeth of said
sprockets (5).

Bottle filling apparatus according to claim 8, char-
acterized in that said cogwheel (15) is adapted to
be rotated selectively with respect to the sanitizing
and filling cycle, and that, by virtue of said rotation,
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said dummy bottles are simultaneously moved and
placed under respective ones of said filling nozzles

(1.
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