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(54) CLEANING A  BOTTLE WASHING MACHINE WITH A WASHING AND SANITIZING SYSTEM 
WHICH USES DUMMY TYPE BOTTLES

(57) The machine (10) comprises: a turret (12) rotat-
ably supported for rotation about a vertical axis of rotation
(z), and a plurality of washing devices (14) held by the
turret (12), each of which arranged to wash a correspond-
ing bottle (B) with each revolution of the turret (12) about
said vertical axis of rotation (z). Each washing device
(14) comprises: a supporting body (32) mounted on the
turret (12) so as to rotate with respect to the turret (12)
about a horizontal axis of rotation (y) lying tangentially;
a gripping member (36) mounted on the supporting body
(32) which may be controlled to switch, alternatingly, be-
tween a closed position for gripping the neck of the bottle
(B) and an open position for releasing the bottle (B); a
nozzle (38) for injecting a fluid into the bottle (B); and a
dummy bottle (50) used to contain a spray of disinfecting
liquid sprayed by said injection means (38) during the
rinsing and sanitizing process of the machine (10), the
dummy bottle (50) being secured to the supporting body
(32) so as to rotate together therewith about the horizon-
tal axis of rotation (y) between a work position, in which
the dummy bottle (50) is above and aligned with the noz-
zle (38), and a rest position, in which the dummy bottle
(50) is laterally away from the nozzle (38).
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Description

[0001] The present invention relates in general to a
bottle washing machine, particularly bottles for liquid
foods, provided with a washing and sanitizing system,
and more specifically a rotary washing machine in which
the washing and sanitizing system is of the so-called
dummy bottle type.
[0002] It is known that a washing machine is a machine
intended to perform a washing operation inside new bot-
tles, i.e. bottles that have yet to be filled with a liquid food,
such as wine. This operation is necessary to ensure that
the inside of the new bottle is free of impurities, such as
residues from glass molding or external agents acciden-
tally introduced into the bottle. Regulations governing the
bottling of liquid foods are very strict and consequently
the washing machine must be capable of performing the
wash operation very effectively and under strict control.
[0003] The washing operation normally consists in in-
jecting a water or air flow into the bottle in a quantity and
at a pressure so as to ensure that the entire inside surface
of the bottle is covered by said flow. In the case of washing
with water, after water has been injected it is possible to
inject compressed air into the bottle to at least partially
remove any water still remaining on the inside surface of
the bottle and thus minimize residual water inside the
bottle. The water and air introduced into the bottle must
first be filtered to ensure microbiological sterility.
[0004] In the case of a rotary washing machine, the
machine comprises a rotating turret making each of a
plurality of washing devices capable of washing a corre-
sponding bottle, as well as an actuation system for rotat-
ing the turret about a vertical axis of rotation. The bottles
to be washed, placed on a linear input conveyor belt, are
spaced apart by a feed auger or endless screw and taken
from a rotating loading component, commonly called a
"loading carousel," and from there are introduced one by
one into the gripping members of each washing device
of the turret. As the turret rotates, each bottle is turned
180° so as to be brought into an upside-down position
for the washing process, and then the bottle is washed
by water injection (and possibly also air injection in a
subsequent phase, as explained above), and lastly is
again turned 180° so as to be returned to its initial vertical
position. At this point, each bottle is removed by a rotating
unloading component, commonly called an "unloading
carousel," and deposited onto a linear output conveyor
belt.
[0005] Each washing device essentially comprises:

a supporting body mounted on the turret so as to
rotate about said vertical axis of rotation together
with the turret, and to rotate with respect to the turret
about a horizontal axis of rotation oriented tangen-
tially with respect to a circumference having its cent-
er on the vertical axis of rotation,
a gripping member mounted on the supporting body
and arranged to grip a corresponding bottle by the

neck with each cycle,
a drive mechanism arranged to rotate the supporting
body and, therewith, the gripping member and the
bottle gripped by the gripping member, about the
aforementioned horizontal axis of rotation,
a nozzle arranged to inject water or air into the bottle
held by the gripping member, and
an actuation system, which may be mechanical or
electropneumatic, to carry out the process of inject-
ing water and/or air into the bottle through the nozzle.

[0006] The nozzle may have a single outlet, in which
case the machine is designed to wash in a single step
(water or air injection), or two outlets, one for water and
one for air, in which case the machine is designed to
inject water in a first step and air in a second step.
[0007] The nozzle may be vertically fixed or movable.
In the case of a vertically fixed nozzle, the bottle is turned
upside-down immediately above the nozzle and subject-
ed to washing.
[0008] In the case of a vertically movable nozzle, the
bottle is turned upside-down and, before injection, the
nozzle is raised so as to penetrate into the bottle by a
few centimeters, preferably past the neck of the bottle,
so that the falling water does not interfere with the sterile
water during the injection step.
[0009] Since the water and/or air used to wash the bot-
tles must first be filtered, it is indispensable for the internal
lines of the machine to be washed and sanitized using
special liquids to rule out any possibility of contamination.
The washing and sanitizing process of the machine can
be performed in two different ways, that is, either by the
so-called free method without a dummy bottle, or by the
so-called dummy bottle method.
[0010] In the dummy bottle method, a so-called dummy
bottle, that is a container simulating the shape of a bottle,
is placed above the nozzle of each washing device in the
upside-down position in such a way that the disinfectant
liquid injected by the nozzle is contained in the dummy
bottle so as to subsequently fall by gravity and be con-
veyed to a common drain and ultimately be recovered.
In known washing machines, in which a washing and
sanitizing system of the dummy bottle type is provided,
a corresponding dummy bottle is manually placed on
each washing device by the operator using the gripping
member of the device, with said dummy bottle obviously
having to be subsequently removed from the washing
device once the washing and sanitizing process is com-
plete. While the operations of manually installing and re-
moving the dummy bottles are rather easy and quick,
they may require a considerable amount of time, espe-
cially in the case of large washing machines, given the
large number of washing devices. In addition, manual
use of the dummy bottles may involve drawbacks, such
as incorrect positioning of the dummy bottle or a failure
to mount the dummy bottle on one or more washing de-
vices. In addition, space needs to be provided for storing
the dummy bottles when they are not being used.
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[0011] The purpose of this invention is to overcome
the drawbacks of the prior art described above by pro-
viding a rotary washing machine with a washing and san-
itizing system of the dummy bottle type that does not
require any action by an operator to install and remove
the dummy bottles, that is simple and inexpensive to
make, and that reduces the overall size.
[0012] This and other objectives are achieved in full
according to the present invention thanks to a rotary
washing machine having the features defined in the en-
closed independent claim 1.
[0013] Advantageous embodiments of the invention
are specified in the dependent claims, the content of
which is to be considered an integral part of the descrip-
tion that follows.
[0014] In summary, the invention is based on the idea
of providing each washing device of the machine with a
dummy bottle installed on board the device, in particular
secured to the supporting body of the device, so as not
to require the installation and removal of the dummy bot-
tle each time by the operator. Thanks to such a solution,
operator action is no longer necessary to install and re-
move the dummy bottles, and so the washing and sani-
tizing operation can be completely automated. In addi-
tion, since the dummy bottles are installed on board the
machine, each one on its corresponding washing device,
a special space does not need to be set aside for storing
the dummy bottles when they are not being used.
[0015] Each dummy bottle is mounted so as to be in-
tegral to the supporting body, and therefore to the grip-
ping member, of the corresponding washing device so
as to rotate together with said device about the afore-
mentioned horizontal axis of rotation. In this way, the
same drive mechanism that rotates the gripping member
to turn the bottles upside-down may also be used to rotate
the dummy bottle between a work position, in which the
dummy bottle is above and aligned with the nozzle, and
a rest position, in which the dummy bottle is laterally away
from the nozzle.
[0016] In particular, the dummy bottle is placed on the
opposite side of the gripping member with respect to the
aforementioned horizontal axis of rotation, in such a way
that the supporting body of the washing device is capable
of assuming a first operating position, in which the grip-
ping member is vertically aligned with the nozzle to allow
the bottle, held by the gripping member, to be washed,
while the dummy bottle is in the aforementioned rest po-
sition, and a second operating position, rotated 180° with
respect to the first, in which the gripping member is lat-
erally away from the nozzle, while the dummy bottle is in
the aforementioned work position.
[0017] Further features and advantages of this inven-
tion will become clear from the following detailed descrip-
tion, given solely as a non-limiting example in reference
to the appended drawings, in which:

figure 1 is a plan view of a washing machine accord-
ing to one embodiment of this invention;

figure 2 is a partial cross-sectional view of one of the
washing devices of the washing machine in figure 1,
in a first operating condition;
figure 3 is a perspective view of a portion of the wash-
ing device in figure 2;
figure 4 is a view similar to that of figure 2, in which
the washing device is in a second operating condi-
tion;
figure 5 is a view similar to that of figure 2, in which
the washing device is in a third operating condition;
figure 6 is a view similar to that of figure 2, in which
the washing device is in a fourth operating condition;
figure 7 is a view similar to that of figure 1, in which
the angular distances corresponding to the various
phases of the work cycle of the washing machine in
figure 1 are identified; and
figure 8 is a graph showing the vertical position of
the nozzle of one of the washing devices of the wash-
ing machine in figure 1 during the various phases of
the machine’s work cycle.

[0018] In reference first to figure 1, a washing machine
according to one embodiment of this invention is referred
to with the number 10 as a whole.
[0019] Washing machine 10 is made as a rotary ma-
chine and essentially comprises a rotating turret 12, a
plurality of washing devices 14 held on turret 12, and an
actuation system (not shown in detail but of a type known
per se) for rotating turret 12, and therewith washing de-
vices 14, about a vertical axis of rotation z.
[0020] Washing machine 10 further comprises, in a
way known per se, a loading unit 16 for transferring bot-
tles B to be washed, one-by-one from an input conveyor
belt 18 to a corresponding washing device 14 and an
unloading unit 20 for taking each bottle B from the cor-
responding washing device 14 and placing it on an output
conveyor belt 22. The loading unit 16 comprises a feed
auger 24 for spacing bottles B apart by a set pitch, which
are then fed to washing machine 10 via input conveyor
belt 18 and a rotating loading member 26 (rotating about
a vertical axis of rotation z’) for taking bottles B from the
input conveyor belt 18 and transferring them to the wash-
ing devices 14 as the latter move along a circular path,
carried by turret 12, about the vertical axis of rotation z.
Similarly, the unloading unit 20 comprises a rotating un-
loading member 28 (rotating about a vertical axis of ro-
tation z") for taking bottles B from washing devices 14
and transferring them to output conveyor belt 22, as well
as a feed auger 30 for spacing bottles B apart by a set
amount as they leave washing machine 10.
[0021] In a way known per se, the washing machine
10 is configured so that each washing device 14, while
making a revolution about the vertical axis of rotation z,
grips a corresponding bottle B by the neck from the ro-
tating loading member 26, turns the bottle upside-down,
and, with the bottle in the upside-down position, performs
the washing operation by injecting water and, possibly in
a subsequent step, also air, into the bottle, returns the
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bottle to the initial vertical position and lastly releases it
so that the bottle may be taken from the rotating unload-
ing member 28 of the unloading unit 20.
[0022] In particular reference to figures 2 and 3, each
washing device 14 comprises above all a supporting
body 32 that is mounted on the turret 12, particularly on
the outer circumferential perimeter thereof, so as to ro-
tate, together with the turret 12, about vertical axis of
rotation z. The supporting body 32 is supported by the
turret 12, in particular by means of a pair of support plates
34 of the turret 12 rotatably about a horizontal axis of
rotation y oriented tangentially with respect to a circum-
ference having its center on the vertical axis of rotation z.
[0023] Each washing device 14 further comprises a
drive mechanism (not shown in detail, but of a type known
per se) arranged to rotate the supporting body 32 with
respect to support plates 34 of turret 12 about the hori-
zontal axis of rotation y. The drive mechanism may, for
example, comprise a pinion that rotates as integral to
supporting body 32, and a rack that meshes with the pin-
ion and is driven by a flat cam to move forward and back-
ward and in this way cause the pinion, and therewith sup-
porting body 32, to rotate. A rack-and-pinion drive mech-
anism for moving the supporting body of a washing de-
vice is described, for example, in Italian patent No.
IT1309550 in the name of the Applicant. Naturally, the
drive mechanism may also be of a different type, and so
the present invention is not limited to using a rack-and-
pinion drive mechanism.
[0024] Supporting body 32 of each washing device 14
carries a gripping member 36, designed like a clamp, for
example, which is provided to grip a bottle B by the neck
in each cycle. Gripping member 36 is controlled in a way
known per se (and therefore not described here in detail)
to switch from an open position for insertion of the neck
of bottle B and a closed position for gripping the neck of
bottle B.
[0025] Each washing device 14 further comprises a
nozzle 38 for injecting a wash fluid (water and/or air) into
bottle B while the bottle is being held by gripping member
36. Nozzle 38 may have a single outlet, in which case
the machine is designed to wash in a single step (water
or air injection), or two outlets, one for water and one for
air, in which case the machine is designed to inject water
in a first step and air in a second step. Nozzle 38 is ori-
ented vertically and has at the upper end thereof an outlet
hole 40 (or a pair of outlet holes, each associated with a
corresponding passageway) through which the water
and/or air is injected upward into bottle B, which in this
step is positioned upside-down, that is, with the neck
pointing downward.
[0026] An actuation system (of a type known per se
and not described or shown in detail here) is associated
with nozzle 38 of each washing device 14 to control the
operations of injecting water or air into bottle B through
the nozzle. The actuation system may either be mechan-
ical or electropneumatic.
[0027] Preferably, nozzle 38 of each washing device

14 is vertically movable between a lowered rest position
(shown in figures 2 and 4), in which nozzle 38 is at a
certain distance from bottle B, and a raised work position
(shown in figure 5), in which nozzle 38 partially penetrates
into the neck of bottle B to inject water or air into the
bottle. To that end, nozzle 38 is mounted on supporting
body 42, which is in turn mounted on turret 12 so as to
rotate together therewith about the vertical axis of rotation
z, but to be vertically movable with respect thereto, and
supporting body 42 carries a wheel 44 that engages with
a circumferential groove 46 on the external side of a cy-
lindrical wall 48 integral to a fixed part (not shown) of
washing machine 10. Groove 46 is suitably designed so
that, as a result of the rotation of turret 12-and together
therewith the assembly consisting of nozzle 38, support-
ing body 42, and wheel 44-wheel 44, following the profile
of groove 46, moves vertically and then causes a corre-
sponding vertical movement of supporting body 42 and
together therewith nozzle 38.
[0028] A washing machine 10 is also provided with a
washing and sanitizing system of the type using a dummy
bottle. For each washing device 14, the system compris-
es a corresponding dummy bottle 50 suitable for working
with nozzle 38 to contain the disinfectant liquid that is
sprayed upward from nozzle 38 and allowing it to then
fall back down by gravity to supporting body 42, which,
for this purpose, has at the top a collection cup 52 in
which the disinfectant liquid falling down from dummy
bottle 50 is collected (just like the water that falls down
from bottle B during the washing operation). A corre-
sponding pipe 54 is connected to collection cup 52 of
each washing device 14 to allow the liquid to flow from
collection cup 54 for the purpose of recirculation.
[0029] According to the invention, each dummy bottle
50 is installed on board the corresponding washing de-
vice 14 so as not to have to be installed and removed
manually by the operator every time that machine wash-
ing and sanitizing has to be performed. More specifically,
each dummy bottle 50 is secured to supporting body 32
of the corresponding washing device 14 so as to rotate
together with supporting body 32, and therefore together
with gripping member 36, about the horizontal axis of
rotation y, between a work position (figure 6), in which
dummy bottle 50 is above and aligned with nozzle 38,
and a rest position (figure 5), in which dummy bottle 50
is laterally away from nozzle 38. In particular, dummy
bottle 50 is placed on the opposite side of gripping mem-
ber 36 with respect to the horizontal axis of rotation y. In
this way, supporting body 32 of the supporting washing
device 14 is capable of assuming a first operating position
(figures 2 and 5), in which gripping member 36 is vertically
aligned with nozzle 38 to allow bottle B, held by gripping
member 36, to be washed, while dummy bottle 50 is in
the rest position defined earlier, and a second operating
position (figure 6), turned 180° with respect to the first,
in which gripping member 36 is laterally away from nozzle
38, while dummy bottle 50 is in the work position defined
earlier.

5 6 



EP 3 756 775 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0030] As shown in figure 6, disinfectant liquid is inject-
ed by nozzle 38 to wash and sanitize the machine by
means of washing device 14 in the aforementioned sec-
ond operating position, that is, with dummy bottle 50 in
the work position and preferably with nozzle 38 in a ver-
tical position between the raised work position and the
lowered rest position defined earlier.
[0031] The operation of each washing device 14 of
washing machine 10 will now be described briefly.
[0032] In an initial step, as shown in figure 2, bottle B
is transferred from rotating loading member 26 to one of
washing devices 14, while the latter are rotated by turret
12 about the vertical axis of rotation z, and gripped by
the neck by gripping member 36 of said device. In this
first step, supporting body 32 of washing device 14 is in
the aforementioned second operating position, in which
gripping member 36, and also bottle B held thereby, is
laterally away from nozzle 38, in particular moved radially
outward with respect to nozzle 38. In addition, in this first
step nozzle 38 is in the lowered rest position.
[0033] In a second step, as shown in figure 4, support-
ing body 32 of washing device 14 is rotated 180° about
the horizontal axis of rotation y with respect to the second
operating position so as to reach the first operating po-
sition, in which gripping member 36, and therefore also
bottle B held thereby, is aligned with nozzle 38. This step
takes place during the angular distance of rotation of tur-
ret 12 about the vertical axis of rotation z indicated with
the letter A in figure 7. As mentioned earlier, the move-
ment of supporting body 32 from one operating position
to the other may be controlled, for example, by a cam
acting on a rack meshing with a pinion rotatably integral
to supporting body 32.
[0034] In a third step, as shown in figure 5, with sup-
porting body 32 again in the first operating position, noz-
zle 38 is moved upward from the lowered rest position
to the raised work position so as to penetrate at least
partially into the neck of bottle B, and then water or air
(or, possibly, first water and then air) is injected into the
bottle.
[0035] The water injected into bottle B falls into collec-
tion cup 52 by gravity and from there flows through pipe
54 so as to be recirculated. After bottle B has been
washed, nozzle 38 is returned to the lowered rest posi-
tion. This step takes place during the angular distance
of rotation of turret 12 about the vertical axis of rotation
z indicated with the letter B in figure 7.
[0036] In a fourth step, which takes place within an
angular distance of rotation of turret 12 about the vertical
axis of rotation z, indicated with the letter C in figure 7,
supporting body 32 is rotated from the first to the second
operating position to allow bottle B to be transferred from
gripping member 36 of washing device 14 to rotating un-
loading member 28.
[0037] Naturally, the movements and operations called
for in the various steps of the wash cycle described above
will be synchronized to the rotational movement of turret
12 so as to occur within the angular distances A, B, and

C indicated above.
[0038] The washing and sanitizing operation, however,
is carried out within the angular range, indicated with the
letter D in figure 7, in which each washing device 14
moves from rotating unloading member 28 to rotating
loading member 26; consequently, within a step of the
work cycle of the machine in which the bottles are not
washed. Indeed, during this angular distance supporting
body 32 of each washing device 14 is in the second op-
erating position, in which dummy bottle 50 is aligned with
nozzle 38, whereas gripping member 36 is laterally away
from nozzle 38 and is furthermore in the open position
to allow another bottle to be loaded.
[0039] Lastly, figure 8 shows the change in the vertical
position of nozzle 38 of each washing devices 14 during
one complete revolution of turret 12 about the vertical
axis of rotation z. Within angular distance A nozzle 38 is
in the lowered rest position, then it is moved, during the
transition from angular distance A to angular distance B,
to the raised work position where it remains during an-
gular distance B (during which the washing operation is
performed), then returns to the lowered rest position dur-
ing angular distance C, then is subsequently moved to
the intermediate position during angular distance D (in
which the washing and sanitizing operation is per-
formed), and lastly is returned to the lowered rest posi-
tion.
[0040] As is obvious from the above description, a
washing machine according to the present invention is
capable of working completely automatically, even dur-
ing the washing and sanitizing step, since no operator
action is required to install and remove the dummy bottles
each time. This obviously increases the productivity of
the machine. In addition, since the dummy bottles are
permanently installed on the machine, no space needs
to be provided to store the dummy bottles when they are
not being used, resulting in a space savings and reduced
cost of managing the bottling facility for which the ma-
chine is intended.
[0041] Naturally, without prejudice to the principle of
the invention, the embodiments and construction details
may be varied widely with respect to what has been de-
scribed and illustrated solely as a non-limiting example,
without exceeding the scope of the invention as defined
in the enclosed claims.

Claims

1. A bottle washing machine (10) for washing bottles
(B), in particular bottles for liquid foods, the machine
(10) comprising a turret (12) rotatably supported
about a vertical axis of rotation (z), and a plurality of
washing devices (14) held by the turret (12), each of
which arranged to wash a corresponding bottle (B)
with each revolution of the turret (12) about said ver-
tical axis of rotation (z),
wherein each washing device (14) comprises:
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a supporting body (32) mounted on the turret
(12) so as to rotate about said vertical axis of
rotation (z) together with the turret (12), and to
rotate with respect to the turret (12) about a hor-
izontal axis of rotation (y) oriented tangentially
with respect to a circumference having its center
on said vertical axis of rotation (z),
first drive means for causing the supporting body
(32) to rotate with respect to the turret (12) about
said horizontal axis of rotation (y) according to
a given law of motion,
gripping means (36) which are carried by the
supporting body (32) and may be controlled to
switch alternatingly, between a closed position
for gripping the neck of the bottle (B) and an
open position for releasing the bottle (B),
injection means (38, 40) for injecting a fluid into
the bottle (B) when the latter is clamped by said
gripping means (36), and
a dummy bottle (50) usable to contain a spray
of disinfecting liquid sprayed by said injection
means (38) during a rinsing and sanitizing proc-
ess of the machine (10),
the machine (10) being characterized in that
each dummy bottle (50) is secured to the sup-
porting body (32) of the corresponding washing
device (14) so as to rotate therewith about said
horizontal axis of rotation (y) between a working
position, in which the dummy bottle (50) is above
and aligned with said injection means (38), and
a rest position, in which the dummy bottle (50)
is laterally away from said injection means (38,
40).

2. A machine according to claim 1, wherein each dum-
my bottle (50) is arranged on a side opposite to said
gripping means (36) of the corresponding washing
device (14) with respect to said horizontal axis of
rotation (y), whereby the supporting body (32) of
each washing device (14) is able to assume a first
operating position, in which said gripping means (36)
are aligned with said injection means (38, 40) to allow
the bottle (B) clamped by said gripping means (36)
to be washed, while the dummy bottle (50) is in said
rest position, and a second operating position, rotat-
ed 180°with respect to the first one, in which said
gripping means (36) are laterally spaced apart from
said injection means (38, 40), while the dummy bottle
(50) is in said working position.

3. A machine according to claim 1 or claim 2, wherein
said injection means (38, 40) include, for each wash-
ing device (14), a nozzle (38) which is oriented ver-
tically and is mounted so as to be vertically movable,
and wherein each washing device (14) further com-
prises second drive means (44, 46) arranged to con-
trol a vertical movement of the nozzle (38) between
a lowered rest position and a raised work position in

a coordinated way with the rotary movement of the
supporting body (32) driven by said first drive means.
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