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(54) A device for washing containers and method therefor

(57) A device (1) for washing containers (2) compris-
es a conduit (3), with circular cross section and internally
smooth and bevelled / polished, for the passage of a
washing liquid, a rotating body (5) defining nozzles (6),
for injecting the washing liquid into the containers (2),
junction elements (7), defining passages with smooth
surface, fastened to the conduit (3) and in sliding contact
with the rotating body (5), and a blocking element (8)

applied externally to said passage (3) to determine a
pressure in said sliding contact surface between the junc-
tion elements (7) and the rotating body (5). Said device
has an inner surface, operatively in contact with the wash-
ing liquid, that is smooth and rounded / polished in each
of its parts and able to be sterilised with a fluid at high
temperature. A method for washing containers, in a con-
tinuous industrial process.
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Description

[0001] The present invention relates to a device for
washing containers, of the type containing a conduit for
the passage of a washing liquid, a rotating body defining
a plurality of nozzles, to inject the washing liquid into the
containers, and means for connecting the rotating body
to the conduit.
[0002] The present invention further relates to a meth-
od for washing containers, in a continuous industrial proc-
ess, by means of a washing device defining a passage
for a washing liquid and a plurality of nozzles.
[0003] The present invention finds application within
industrial processes and devices for washing containers,
in particular containers, such as bottles or jugs, used for
bottling mineral waters or other alimentary products, but
also vials, test tubes or other containers used in the phar-
maceutical industry.
[0004] In this field, there is a need to reach high levels
of hygiene, to avoid using contaminated / polluted con-
tainers. In this light, there is an interest in making the
washing devices ever safer from the bacteriological view-
point. Specifically, a particularly delicate step of the
washing process is the final rinsing of the container. With
regard, in particular, to rinsing containers for mineral wa-
ter, use of the product itself is known, i.e. mineral water
of the type with which the containers are filled, in order
not to alter the characteristics of the final bottled product.
However, the use of washing / rinsing liquid that do not
include disinfecting additives provides a safety problem
from the hygienic viewpoint.
[0005] In this context, the main risk is constituted by
the fact that the liquids used for washing / rinsing the
containers may be subject to contamination as they pass
inside the washing device. In this case, every effort to
use originally safe products, from the health viewpoint,
for washing / rinsing, would be in vain.
[0006] It should be noted that specific standard exist,
such as the UNI EN 1672-2 standard, with respect to
bacteriological / sanitary safety of devices having parts
in contact with food products, i.e. filling machines.
[0007] On the contrary, no similar standards exist in
the sector of washing devices. In effect, known washing
devices offer substantially no assurance with regard to
the contamination of washing / rinsing liquids, as they
pass inside the devices themselves.
[0008] Said washing devices comprise a conduit in
which is conveyed the washing liquid, which is then in-
jected into the containers to be washed by means of a
plurality of nozzles. In particular, rotating nozzles are
used, to increase the effectiveness of the washing oper-
ation and to allow the nozzle to clean itself.
[0009] To connect the conduit to the nozzles, sealing
members and rubber gaskets are used, together with
members coupled by means of threads. Moreover,
known washing devices use conduits with square (or rec-
tangular) cross section, to facilitate the coupling of the
nozzles to the conduits, as described for example in the

patent document DE2402630. It should also be noted
that such conduits, when they include mutually welded
different parts, internally have high porosity, as a result
of the welds made on the outer part of the conduit.
[0010] Therefore, said washing devices necessarily
define a plurality of dead points, corners and fissures,
within the path travelled by the washing liquid, i.e. on the
inner surface of the device that comes in contact with the
washing liquid. Consequently, the contamination of the
device, and hence of the washing liquid and, ultimately,
of the container, is facilitated. At the end of the washing
operation, the liquid present inside the device does not
flow out completely, but remains partially trapped in the
interstices present inside the device, along the inner sur-
face in contact with the washing liquid, thereby promoting
the development of bacterial cultures, especially during
prolonged idle periods (e.g. at weekends).
[0011] It should also be observed that known washing
devices cannot be sterilised, since they comprise said
dead spots in which bacterial cultures tend to nest, mak-
ing it useless to employ fluids with chemical additives or
at high temperature (e.g. about 160°C) to sterilise the
conduit.
[0012] Therefore, although washing devices derive ev-
ident advantages from the use of rotating jets, do not
assure adequate safety in terms of hygiene, especially
when the liquids used for washing do not include disin-
fecting additives.
[0013] An object of the present invention is to eliminate
the aforesaid drawbacks and to make available a device
for washing glass containers, which is reliable and safe
from the sanitary viewpoint, whilst maintaining the ad-
vantages associated to rotating jets.
[0014] Said aims are fully achieved by the device of
the present invention, which is characterised by the con-
tents of the appended claims and in particular in that said
connecting means comprise a plurality of junction ele-
ments fastened to the conduit without gaskets or inter-
stices, defining therewith a passage with smooth / pol-
ished surface for the washing liquid.
[0015] A further object of the present invention is to
make available a method for washing containers, which
is particularly safe and reliable from the hygiene view-
point, hampering the contamination of the washing liquid.
[0016] Said object is fully achieved by the method of
the present invention, which is characterised by the con-
tents of the claims set out below and in particular in that
it comprises the following steps:

- feeding the device with a washing liquid, in order to
inject said liquid into the containers to be cleaned
through said rotating nozzles;

- complete outflow of the washing liquid from said pas-
sage, at the end of the washing operation, without
residues of washing liquid in the device.

[0017] This and other characteristics shall become
more readily apparent from the following description of
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a preferred embodiment, illustrated purely by way of non
limiting example in the accompanying drawing tables, in
which:

- Figure 1 is a perspective section view of a washing
device according to the present invention;

- Figure 2 shows an enlargement of a detail of Figure
1, with the nozzle open during the washing phase;

- Figure 3 shows a section view of the device of Figure
1, with the nozzle closed.

[0018] In Figure 1, the reference number 1 designates
a device for washing containers 2 according to the
present invention. Said device 1 is applied in particular
to containers 2 made of glass or plastic material, e.g.
polycarbonate or PET. Note that the device 1, in turn, is
part of a washing apparatus which comprises means for
handling the containers, according to the prior art. The
device 1 comprises a conduit 3 for the passage of a liquid
for washing / rinsing the containers 2. The conduit 3 orig-
inally has circular cross section, in order to avoid the pres-
ence of corners along an inner surface of the conduit in
contact with the washing liquid.
[0019] The conduit 3 is fastened to a known frame,
comprised in said washing apparatus. The reference
number 4 designates a cam, connected to said washing
apparatus in such a way as to rotate, actuated by the
motion of the containers 2, according to the prior art. The
reference number 5 designates a rotating body integral
with said cam 4. Said rotating body 5, in a preferred but
not exclusive embodiment, consists of a radially holed
cylinder. The rotating body 5 defines a plurality of nozzles
6, through which the washing liquid is injected into the
containers 2. Each nozzle 6 consists of a through hole
defined by the rotating body 5, having an inlet and an
outlet; said hole having two flares, one at the inlet and
one at the outlet.
[0020] This configuration of the rotating body 5 and of
the nozzles 6 allows the nozzles 6 to clean themselves
during the washing operation, according to a substantial-
ly known technique.
[0021] The conduit 3 is preferably made of 316L steel.
The conduit 3 essentially constitutes a manifold, fed with
the washing liquid so that the washing liquid is inside the
conduit 3 at a certain pressure and it is distributed to the
nozzles 6.
[0022] The conduit 3 is connected to the rotating body
5 and hence to the nozzles 6 by means of junction ele-
ments 7. The device 1 comprises as many junction ele-
ments 7 as there are nozzles 6. In the illustrated embod-
iment, the device 1 comprises two junction elements 7.
Each junction element 7 internally defines a passage for
the washing liquid; said passage has a smooth, polished
surface. Each junction element 7 has a lateral surface,
a surface for contact with the conduit 3 and a surface for
sliding contact with the cylindrical body 5. In particular,
each junction element 7 is so shaped that said sliding
contact surface completely adheres to the outer surface

of the rotating body 5. Each junction element 7 is fastened
to the conduit 3 in such a way as to define therewith a
passage, through which the washing fluid flows, having
a rounded / polished surface, hence free of edges or dead
spots.
[0023] Each junction element 7 comprises a first por-
tion 7a fastened to a second portion 7b. The first portion
7a of each junction element 7 is welded and joined to the
conduit 3. In a preferred embodiment, said first portion
7a substantially consists of a conduit with circular cross
section of the type in 3, preferably made of 316L steel.
A second portion 7b of each junction element 7 consists
of a body internally defining a passage having circular
cross section. Said second portion 7b is made of a sub-
stantially elastic material, such as a fluoridated polymer
for food products (PVDF). In a preferred embodiment,
said second portion 7b is made of Teflon. Said second
portion 7b has a surface in sliding contact with the rotating
body 5.
[0024] The fastening of the first portion 7a to the sec-
ond portion 7b of each junction element 7 comprises, in
the illustrated embodiment, a contact surface, external
to a surface in contact with the washing liquid, so shaped
as to achieve a fluid tight set-in joint. In a different em-
bodiment, the device 1 comprises anchoring means, ac-
tive on the lateral surface of each junction element 7 to
fasten the first portion 7a to the second portion 7b, said
anchoring means not interfering with the passage of the
washing liquid.
[0025] The rotating body 5 is made to rotate by known
actuating means, not shown in the figures. The rotating
body 5 is pressed against the junction elements 7 by
means of at least one blocking element 8, in such a way
as to obtain a pressure at said sliding contact surface. In
this way, the rotating body 5 achieves a seal, enabling
or disabling the exit of the washing liquid through a given
nozzle 6, depending on the angle of rotation of the rotat-
ing body 5 relative to the junction element 7 correspond-
ing to that nozzle. For example, in Figures 1 and 2 the
rotating body 5 is in a position that allows the exit of the
washing liquid, whilst in Figure 3 said exit is inhibited.
Note that said seal is originally facilitated by the fact that
the second portion 7b of the junction elements is made
of a material that has a certain elasticity.
[0026] The blocking element 8, in a preferred but not
exclusive embodiment, has a first end fastened to a por-
tion of the outer surface of the conduit 3 and a second
end whereto is rotatably associated the rotating body 5.
In particular, the blocking element 8 acts on the rotating
body 5 in such a way as to press it against the junction
elements 7, in order to establish a certain pressure on
said sliding contact surfaces.
[0027] The conduit 3 is internally polished, along its
entire inner surface in contact with the washing liquid. In
the illustrated embodiment, the conduit 3 is welded to the
junction elements 7, in particular to the first portion 7a of
each junction element 7. Said welds are both external
welds and internal welds, made using inert gas, and with
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tapered junction surfaces. In this way, the inner surface
defined by the conduit 3 and by the junction elements 7
is free of porosities and rounded / polished in each of its
portions. Therefore, the device 1 globally defines a pas-
sage for the washing liquid that is free of dead spots,
edges or gaps.
[0028] Therefore, the washing device 1 defines a pas-
sage for the washing liquid, comprising the conduit 3 and
the through holes of the junction elements 7, which orig-
inally has a smooth and rounded / polished surface in
each of its portions. In this way, the washing liquid,
present inside the device 1 during the washing of the
containers 2, flows out completely from said passage at
the end of the washing, without residues of washing liquid
in the device. Said outflow occurs through an opening,
not shown, obtained at the base of the conduit 3.
[0029] The device 1 is originally free of threaded mem-
bers, rubber gaskets, dead spots, fissures or porous sur-
faces, which would promote the contamination of the de-
vice because of the formation of bacterial colonies, pro-
moted by the stagnation of portions of washing / rinsing
liquid inside the device.
[0030] Moreover, the washing device of the present
invention is originally capable of being sterilised, by cir-
culating a disinfecting or high temperature fluid, since the
inner surface to be sterilised is built with suitable mate-
rials.
[0031] Hence, the washing device of the present in-
vention originally allows to spray any washing liquid into
containers 2 through rotating nozzles 6, without said
washing liquid being contaminated when passing inside
the device 1.
[0032] The present invention also makes available a
method for washing containers, in a continuous industrial
process, by means of a washing device 1 defining a pas-
sage for a washing liquid. Said method comprises the
following steps:

- feeding the device with the washing liquid, in order
to inject said liquid into the containers (2) to be
cleaned through said rotating nozzles (6);

- complete outflow of the washing liquid from said pas-
sage, at the end of the washing operation, without
residues of washing liquid in the device.

[0033] Said method further comprises a preliminary
step of sterilising said passage, together with the through
holes of the junction elements 7 and with the nozzles 6,
by circulating a fluid at high temperature or chemical ster-
iliser.
[0034] The method of the present invention originally
allows to wash or rinse containers 2 with any liquid, even
without disinfecting additives, sprayed into the containers
3 through rotating nozzles 6, avoiding the contamination
of the device and of the washing / rinsing liquid.

Claims

1. A device (1) for washing containers (2), comprising:

- a conduit (3) for the passage of a washing liq-
uid;
- a rotating body (5) defining a plurality of nozzles
(6), to inject the washing liquid into the contain-
ers (2);
- means for connecting the rotating body to the
conduit in sliding contact with the rotating body
(5),

characterised in that said connecting means com-
prise a plurality of junction element (7) fastened to
the conduit (3) without gaskets or gaps, defining
therewith a passage with smooth / polished surface
for the washing liquid.

2. Device as claimed in claim 1, wherein each junction
element (7) comprises a first portion (7a) that is weld-
ed and joined to the conduit (3) and a second portion
(7b) that is fastened to the first portion (7a) and de-
fines a surface in sliding contact with the rotating
body (5).

3. Device as claimed in claim 2, characterised in that
it comprises internal welds between said first por-
tions (7a) of the junction elements and the conduit
(3).

4. Device as claimed in claim 2 or 3, characterised in
that said second portions (7b) of the junction ele-
ments are made of a fluoridated polymer for food
products.

5. Device as claimed in any of the claims from 2 through
4, characterised in that it comprises anchoring
means applied to an outer surface of each junction
element (7) to fasten said first portion (7a) to said
second portion (7b).

6. Device as claimed in any of the claims from 2 through
4, characterised in that said first portion (7a) is fas-
tened to said second portion (7b) by sealed set-in
junction, along an outer contact surface and a sur-
face in contact with the washing liquid.

7. Device as claimed in any of the previous, charac-
terised in that each portion of its inner surface op-
eratively in contact with the washing liquid is smooth
and rounded / polished.

8. Device as claimed in claim 7, characterised in that
each portion of said inner surface is able to be ster-
ilised by circulation of a high temperature fluid.

9. Device as claimed in any of the previous claims,
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characterised in that said passage defined by the
conduit (3) and by the junction elements (7) has cir-
cular cross section.

10. Device as claimed in any of the previous claims,
wherein the conduit (3) has circular cross section
and it is internally polished.

11. Device as claimed in any of the previous claims,
wherein said at least one nozzle (6) is of the self-
cleaning type.

12. Device as claimed in any of the previous claims,
characterised in that it comprises at least one
blocking element (8) applied externally to said con-
duit (3) to determine a pressure in a contact surface
between said at least one junction element (7) and
the rotating body (5).

13. Device as claimed in claim 12, characterised in that
said at least one blocking element (8) has a first end
fastened to an external portion of the conduit (3) and
a second end operatively active on the rotating body
(5) or a support thereof.

14. A method for washing containers, in a continuous
industrial process, by means of a washing device
defining a passage for a washing liquid and a plurality
of rotating nozzles (6),
characterised in that it comprises the following
steps:

- feeding the device with the washing liquid, in
order to inject said liquid into the containers (2)
to be cleaned through said rotating nozzles (6);
- complete outflow of the washing liquid from
said passage, at the end of the washing opera-
tion, without residues of washing liquid in the
device.

15. Method as claimed in claim 14, characterised in
that it comprises a preliminary step of sterilising said
passage, by circulating a fluid at high temperature
or with chemical additives.
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