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(54) SPRINKLING DEVICE AND CORRESPONDING WASHING UNIT

(57) A sprinkling device (1) comprising a pressure
pipe (2) in which the rinsing fluid flows, a rotating shaft
(3) extending along the pressure pipe (2), and at least
one sprinkling means comprised of an aperture of the
pressure pipe (2), a nozzle (4), positioned in said aper-
ture, between said pressure pipe (2) and said rotating
shaft (3), and at least one radial bore (5) in the rotating
shaft (3), located at the level of the nozzle (4), for receiv-

ing the rinsing liquid from the nozzle (4). This sprinkling
device is characterized in that the top end (6) of the at
least one nozzle (4) and the rotating shaft (3) located
thereon have globally complementary shapes, said top
end (6) being provided with a clearance zone (7) at the
interface with the rotating shaft (3).

A corresponding washing unit is provided.
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Description

[0001] The current invention belongs to the domain of
washing units for empty containers like bottles, compris-
ing a washing tunnel in which the containers are con-
veyed through treatment zones, said containers being
organized in successive lines perpendicular to the move-
ment direction. The object of the present invention is a
sprinkling device, for spraying a liquid, as well as a wash-
ing unit comprising such a sprinkling device.
[0002] In this domain, sprinkling devices are used to
spray a liquid in or on containers, which are turned upside
down. This sprinkling device is located under the con-
veying device, which moves the containers thanks to
pockets of complementary shapes.
[0003] The sprinkling device normally comprises a
pressure pipe, in which the liquid is fed under pressure,
as well as a rotating shaft, provided on the top of and
along said pressure pipe. The rotating shaft is provided
with radial bores, through which said liquid is received
from the pressure pipe and sprayed to the containers.
[0004] Hollow nozzles are provided as interfaces be-
tween the pressure pipe and the rotating shaft. The top
end of the nozzle has a shape which is complementary
to the rotating shaft, and the opposite end is fixed in the
pressure pipe.
[0005] A special focus on these nozzles is given in this
invention.
[0006] US5092356 discloses nozzles as a tubular ex-
tension or sleeve, extending from the pressure pipe.
[0007] EP1728565 discloses a pressure pipe having
radial extensions, on the top of which an additional ele-
ment is fixed, for interacting with the rotating shaft. The
top end of this additional element is of a shape which is
complementary to the rotating shaft.
[0008] DE4216665 discloses a nozzle as an additional
piece, fixed to the pressure pipe, and made of two sep-
arate elements. The upper element interacts with the ro-
tating shaft and has a top portion of strictly identical cir-
cular shape. A clamp presses the rotating shaft on the
upper element, for liquid tightness purposes.
[0009] DE10315866 discloses a nozzle as a single ad-
ditional piece, fixed to the pressure pipe and in which the
rotating shaft is clipped.
[0010] A common problem of the existing art is that the
working environment of this nozzle can be made of liquid
comprising rigid and little particles, like sand. Such an
unfiltered liquid can even flow through the nozzle. As the
rotating shaft moves relative to the nozzles, these solid
particles generate an excessive wear of said nozzles.
[0011] A consequence of an excessive wear is the
shortening of the nozzle, leading to liquid tightness is-
sues, either between the nozzle and the rotating shaft or
even between the nozzle and the pressure pipe. Insuffi-
cient water tightness hinders a proper working condition
for the sprinkling device. Also, an excessive wear leads
to more frequent maintenance operations.
[0012] In this context, the invention aims at proposing

a sprinkling device which can sustain working conditions
with unclean liquids, comprising solid particles.
[0013] In order to reach this, the invention proposes to
provide cavities at the top end of the nozzle, at the rotating
shaft side, for allowing a flow of liquid at said end, be-
tween the nozzle and the rotating shaft.
[0014] According to the invention, there is provided a
sprinkling device for cleaning bottles in a bottle washing
unit in which said bottles are moved by a conveyor
through at least a washing zone, said sprinkling device
comprising a pressure pipe in which a fluid flows, a ro-
tating shaft extending along the pressure pipe, and at
least one sprinkling means comprised of an aperture of
the pressure pipe, a nozzle, positioned in said aperture,
between said pressure pipe and said rotating shaft, and
at least one radial bore in the rotating shaft, located at
the level of the nozzle, for receiving the liquid from the
nozzle.
[0015] This device is characterized in that the top end
of the at least one nozzle and the rotating shaft located
thereon have globally complementary shapes, said top
end being provided with a clearance zone at the interface
with the rotating shaft, so that a portion of the top end
surface does not come into contact with the rotating shaft.
[0016] Another objet of the present invention is a wash-
ing unit, for washing empty containers for liquid, like bot-
tles or flasks, comprising a washing tunnel, in which con-
tainers are conveyed line by line in a conveying direction
by an internal conveying means for being cleaned and
further rinsed.
[0017] This washing unit is characterized in that it com-
prises, in the washing tunnel, at least one such sprinkling
device, for spraying a liquid, the rotating shaft being trans-
versal to the conveying direction, the washing unit further
comprising means for synchronizing the rotation of the
rotating shaft to the movement of the internal conveying
means.
[0018] Further features and advantages of the present
invention will be better understood from the description
of possible features and preferred embodiments, which
is given below by way of a non-limiting illustration, with
reference to the accompanying drawings, in which:

- figure 1 shows an end of a sprinkling device accord-
ing to the invention;

- figure 2 focuses on the design of a nozzle;
- figure 3 is a cut-out section of the nozzle of figure 2;
- figure 4 is a front section of a nozzle and the rotating

shaft;
- figure 5 and 6 show a section of the sprinkling device.

[0019] As said above, a first object of the present in-
vention is a sprinkling device 1 for cleaning bottles in a
bottle washing unit in which said bottles are moved by a
conveyor through at least a washing zone, said sprinkling
device 1 comprising a pressure pipe 2 in which a fluid
flows, a rotating shaft 3 extending along the pressure
pipe 2, and at least one sprinkling means comprised of
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an aperture of the pressure pipe 2, a nozzle 4, positioned
in said aperture, between said pressure pipe 2 and said
rotating shaft 3, and at least one radial bore 5 in the ro-
tating shaft 3, located at the level of the nozzle 4, for
receiving the liquid from the nozzle 4.
[0020] The bottles are conveyed in the bottle washing
unit thanks to a conveyor having pockets, each dedicated
to receive a bottle. Bottles are arranged aside each other,
along a transversal direction 13, perpendicular to the di-
rection of the movement of the conveyor in the washing
unit. The rotating shaft 3 extends on the top of the pres-
sure pipe 2, at a little distance thereof, and is parallel to
said pipe 2. The liquid is fed to the pressure pipe 2, and
flows in it. This liquid can be a rinsing liquid, a cleaning
liquid, with or without chemical agents like detergents,
etc. The pressure pipe 2 has at least one aperture in its
top surface, and a nozzle 4 is inserted in each said ap-
erture, between the pressure pipe 2 and the rotating shaft
3, for leading the liquid out of the pressure pipe 2, thanks
to the central hole 9 of said nozzle 4.
[0021] The sprinkling device 1 is to spray liquid onto
the bottles. For this purpose, the rotating shaft 3 is pro-
vided with radial bores 5, at the level of the nozzle 4.
When the radial bore 5 faces the top end of the nozzle
4, the cleaning or rinsing liquid, under pressure in the
pressure pipe 2, flows through the central hole 9 of the
nozzle 4, through the radial bore 5, and is projected onto
the bottle.
[0022] According to the invention, the top end 6 of the
at least one nozzle 4 and the rotating shaft 3 located
thereon have globally complementary shapes, said top
end 6 being provided with a clearance zone 7 at the in-
terface with the rotating shaft 3, so that a portion of the
top end 6 surface does not come into contact with the
rotating shaft 3, for allowing a free flow of liquid between
the rotating shaft 3 and the nozzle 4 at the top end 6
thereof.
[0023] The rotating shaft 3 lies on the top end 6 of the
nozzle 4, and rotates in it. Therefore, at least a part of
the top end 6 of the nozzle 4 is a cylindrical concavity,
complementary to the circular rotating shaft 3. The fact
that the shapes are complementary allows the rotating
shaft 3 to be supported on the nozzle 4 and freely rotate
on it.
[0024] Despite the fact that the top end 6 has an overall
cylindrical concave shape, a certain zone of it is further
offset, so that channels are created between the rotating
shaft 3 and the nozzle 4, named clearance zone 7. This
offset can be for example of a couple of millimeters, and
in any case, of a high enough value for obtaining of free
flow of liquid, even of a dirty liquid with solid particles like
sand. This clearance zone 7 reaches the side periphery
of the nozzle 4, in order to allow liquid to flow out from
the top end 6. The cylindrical concavity of the top end 6,
on which the rotating shaft 3 rests, can be obtained with
curved surfaces or only supporting points. It is under-
stood that, for tightness purposes, the mouth of the cen-
tral hole 9 is part of the cylindrical concavity, so as to

reach a good contact between the nozzle 4 and the ro-
tating shaft 3, avoiding any leakage. The contact surface
of said mouth can be reduced down to a minimum value,
contributing to reducing its friction wear and maintaining
water tightness for a longer time.
[0025] Having a mouth surface of a reduced contact
area with the rotating shaft 3 also reduces the tangential
friction forces, which otherwise tend to create an inclina-
tion of the nozzle 4, leading to liquid leakages.
[0026] Thanks to the clearance zone 7, created by the
offset zone of the concave cylindrical portion of the top
end 6, liquid and particles are not stuck between the ro-
tating shaft 3 and the nozzle 4, but can easily flow out of
the interface zone between them. The damages to which
the nozzle 4 and the rotating shaft 3 are subjected be-
cause of particles between them are then removed from
the hydraulic seal area, between the mouth of the central
hole 9 and the rotating shaft 3. As will be described later
on, the flow of particles is also made easier by the fact
that the supporting pillars 10 are far away from the mouth
of the central hole 9.
[0027] According to another possible feature, the at
least one nozzle 4 comprises a support base 8, resting
on the pressure pipe 2. This allows a proper stand and
stable position of the nozzle 4 on the pressure pipe 2.
The interaction between the pressure pipe 2 and the noz-
zle 4 is achieved at the level of said support base 8. This
support base 8 extends from the bottom of the nozzle 4,
but does not reach the rotating shaft 3, for the purposes
of obtaining a clearance zone 7, see figures 4 and 5. As
already introduced, in some embodiments, the at least
one nozzle 4 comprises a central hole 9, through which
the liquid flows from the pressure pipe 2 to the rotating
shaft 3, as well as pillars 10, located around said central
hole 9, for contacting the rotating shaft 3. The cylindrical
concavity of the top end 6 of the nozzle 4 is therefore
achieved by, on the one hand, the mouth of the central
hole 9, and, on the other hand, the ends of the pillars 10.
The clearance zone 7 is obtained between said pillars
10, as well as between the mouth of the central hole 9
and each pillar 10.
[0028] The pillars 10 create the required guidance and
mechanical support for the rotating shaft 3. The rotating
shaft 3 is urged against the nozzle 4, and the correspond-
ing force is mainly supported by said pillars 10, thereby
reducing the friction force and corresponding wear at the
mouth of the central hole 9, corresponding to the zone
of required liquid tightness. The two functions, liquid flow-
ing to the rotating shaft 3 and rotating shaft 3 mechanical
supporting, are well separated in space and achieved by
different elements: the central hole 9 and corresponding
mouth on one side, and the pillars 10 on the other side.
This helps in limiting the wear of the nozzle 4 in the water
tight requirements area.
[0029] According to another possible feature, the noz-
zle 4 is slopped from the central hole 9 to the support
base 8, preferably from the top mouth of the central hole
9 down to the periphery of the support base 8. This slope
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extends from the mouth of the central hole 9, at the top
end 6 of the nozzle 4, from the circumference thereof.
This slope reaches the periphery of the support base 8
and contributes to the easy flush of dirt or liquid with wear-
ing particles which can otherwise stay between the noz-
zle 4 and the rotating shaft 3. This slope forms a part of
the bottom of the clearance zone 7. Particles and liquid
can easily flow off the interaction zone between the noz-
zle 4 and the rotating shaft 3, thanks to this slope.
[0030] According to another possible feature, the at
least one nozzle 4 comprises four pillars 10 located at
the corners of a rectangular configuration, the central
hole 9 being approximately located at the center of said
rectangular configuration. Furthermore, in some embod-
iments, the rectangular configuration of the four pillars
10 has a long pair of sides, extending along the direction
of the axle of the rotating shaft 3, i.e. along the transversal
direction 13.
[0031] The rotating shaft 3 can therefore be supported
and even urged against the nozzle 4, because the contact
force will be mainly driven by the pillars 10. It is necessary
to have a certain force between the nozzle 4 and the
rotating shaft 3, for ensuring a good guiding of the rotating
shaft 3. According to said feature, this force is mainly
exerted by the pillars 10, thereby reducing the friction at
the level of the mouth of the central hole 9. The top of
the pillars 10 has a curved shape corresponding to the
cylindrical shape of the rotating shaft 3, thereby improv-
ing the quality of the contact with the nozzle 4. The ends
of the pillars 10 are part of the cylindrical concave shape
of the top end 6 of the nozzle 4, complementary to the
cylindrical shape of the rotating shaft 3.
[0032] The fact that the distance between pillars 10 is
higher in the transversal direction 13 than in its perpen-
dicular direction leads to a better guiding of the rotating
shaft 3, and also a better flow of material between the
nozzle 4 and the rotating shaft 3. Due to the circular sec-
tion of the rotating shaft 3, it is better to have a limited
distance between pillars 10 in a direction perpendicular
to the transversal direction 13, in order to have a better
support from the pillars 10.
[0033] In some embodiments, wear indicating notches
11 are provided at the end of the pillars 10. Preferably,
the notch 11 of one pillar 10 differs from the notch 11 of
at least another pillar 10, so that it is possible to see the
evolution of the wear.
[0034] According to another possible additional fea-
ture, the rotating shaft 3, on the one side, and both the
top end of the pillars 10 and the top end of the central
hole 9, on the other side, are of a complementary shape,
a liquid passage of the clearance zone 7 being provided
under the rotating shaft 3, between each pillar 10 and
the central hole 9. The portion of the top end 6 of the
nozzle 4 which is entirely complementary to the rotating
shaft 3 is therefore composed of both the end of the cen-
tral hole 9, i.e. its mouth, and the ends of the pillars 10.
This is the portion in contact with the rotating shaft 3. Due
to the clearance zone 7, the rest of the top end 6 is offset

from the rotating shaft 3 when it rests on the nozzle 4,
allowing fluid and particles flow, as already explained.
The lips of the mouth of the central hole 9 are brought to
a minimum thickness, as it is dedicated to the liquid tight-
ness only, the contact force being mainly exerted on the
supporting pillars 10.
[0035] Furthermore, according to another possible ad-
ditional feature, the pillars 10 extend from the support
base 8. This means that the walls of the central hole 9
extend approximately from the center of the support base
8, and the pillars 10 extend approximately from the cor-
ners of a rectangle in said support base 8. Therefore, the
nozzle 4 has a sort of cone, the top of which being formed
by the mouth of the central hole 9, and the pillars 10
extending from the periphery of said cone.
[0036] A second object of the present invention is a
washing unit, for washing empty containers for liquid, like
bottles or flasks, comprising a washing tunnel, in which
containers are conveyed line by line in a conveying di-
rection by an internal conveying means for being cleaned
and further rinsed. Bottles are conveyed upside down on
said conveying means, which moves through the wash-
ing tunnel, in a direction which is perpendicular to the
transversal direction 13.
[0037] According to this invention, the washing unit
comprises, in the washing tunnel, at least one sprinkling
device 1 as described before, for spraying a liquid, the
rotating shaft 3 being transversal to the conveying direc-
tion, the washing unit further comprising means for syn-
chronizing the rotation of the rotating shaft 3 to the move-
ment of the internal conveying means, for example a me-
chanical cam 12. This mechanical cam is engaged by
the conveying means and guarantees the coordination
of the angle of the radial bore 5 of the rotating shaft 3, to
make sure that the liquid, coming from the pressure pipe
2, is correctly directed onto the bottles. The rotating shaft
3 rotates on the nozzles 4, to the extent the conveying
means is moving.
[0038] In the embodiment shown in the attached draw-
ings, the sprinkling device 1 is mounted in a tunnel for
cleaning and further rinsing bottles with jets of water or
other liquid. The sprinkling device 1 is mounted under-
neath the bottles and liquid is sprayed upwardly. The
bottles are positioned upside down, in a conveyor, which
moves them along the tunnel cleaning and rinsing zones.
The conveyor moves products in a longitudinal direction,
and bottles are arranged in rows, extending in a trans-
versal direction 13, which is perpendicular to said longi-
tudinal direction.
[0039] The sprinkling device 1 is located in a cleaning
or a rinsing zone, and sprays a liquid on or in the bottles.
This liquid can serve as a cleaning liquid or as a rinsing
liquid.
[0040] The sprinkling device 1 comprises a pressure
pipe 2 in which the liquid is received from an external
tank. The liquid is under pressure in said pressure pipe
2 so that the liquid will flow out of the pressure pipe 2
through any existing hole. The pressure pipe 2 extends
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parallel to the transversal direction 13, for treating simul-
taneously each and every product of a row. The pressure
pipe 2 can have a rectangular or circular base shape.
[0041] As can be seen from figure 1, the sprinkling de-
vice 1 is provided with a set of nozzle 4, positioned on
the top surface of the pressure pipe 2. The pressure pipe
2 has a set of apertures, located next to each other in
the transversal direction 13. Each nozzle 4 is inserted in
one aperture, in a liquid tight relation, thanks to an o-ring
seal, as seen in figures 4 and 5. The nozzle 4 has a
support base 8 which rests on the external surface of the
pressure pipe 2 and is therefore of a corresponding
shape, preferably flat. Figure 5 shows a flat top surface
of the pressure pipe 2, corresponding to a flat bottom
surface of the support base 8.
[0042] The nozzle 4 and the aperture preferably have
a corresponding circular shape, with a central symmetry
axis. A seal is provided between the nozzle 4 and the
pressure pipe 2, preferably as an O-ring.
[0043] The nozzle 4 has a central hole 9, in which the
liquid flows out from the pressure pipe 2. As can be seen,
the sprinkling device 1 also has a rotating shaft 3, parallel
to the pressure pipe 2 and therefore extending along the
transversal direction 13. This rotating shaft 3 has a cir-
cular shape and is fixed to the pressure pipe 2 by a set
of clamps 14, allowing a free rotation of the rotating shaft
3.
[0044] The rotating shaft 3 has a set of radial bores 5,
through which liquid flows from one end to the other.
Thanks to these radial bores 5 the liquid can go through
the rotating shaft 3. The rotating shaft 3 is positioned so
that the open end of each radial bore 5 can face the open
end of the central hole 9 of the nozzle 4.
[0045] The rotating shaft 3 is moved for a rotation to
its own axis, corresponding to a rotation around the trans-
versal direction 13. When the rotation of the rotating shaft
3 is such that an open end of the radial bore 5 faces the
open end of the central hole 9 of the corresponding nozzle
4, the liquid under pressure in the pressure pipe 2 can
flow through the nozzle 4 and then through the radial
bore 5, to the opposite end of said radial bore 5. The
liquid is then sprayed to the bottle.
[0046] A mechanical cam 12 is provided at an end of
the rotating shaft 3, said cam 12 being engaged directly
or undirectly by the conveyor, in order to ensure that the
liquid jet, coming from the radial bore 5 and directed
thereby, reaches the bottles moved by said conveyor.
[0047] It is understood that the nozzles 4 are blocked
between, on the one hand, the pressure pipe 2, and, on
the other hand, the rotating shaft 3. The top end of the
nozzles 4 is therefore adapted to the rotating shaft 3. The
end surface of the nozzles 4 is then of a circular profile,
at least for a part of its geometry.
[0048] The fact that the shape of the end of the nozzle
4 and the shape of the rotating shaft 3 are complementary
helps in maintaining the position of the rotating shaft 3
along a predefined axis, and also in avoiding liquid leak-
ages.

[0049] As best seen in figures 4 and 5, it is proposed
that the top end of the nozzle 4 is provided with a clear-
ance zone 7, in order to allow a liquid flow between the
nozzle 4 and the rotating shaft 3. The bottom of the clear-
ance zone 7 is offset from the rotating shaft 3, the rest
of the top end 6 being in contact with the rotating shaft 3.
[0050] In other words, the top end of the nozzle 4 has
two functional areas. First, a portion of the end of the
nozzle 4 creates the mouth of the central hole 9, with a
limited contact surface with the rotating shaft 3. This por-
tion mainly ensures the liquid tightness with the rotating
shaft 3. Second, another portion of the end of the nozzle
4 creates the mechanical support and positioning of the
rotating shaft 3. The ends of these two portions are com-
plementary to the rotating shaft 3. The shape of the rest
of the end of the nozzle 4 has an offset to the rotating
shaft 3, thereby creating the clearance zone 7. This clear-
ance zone 7 forms a gap between the rotating shaft 3
and the nozzle 4 material, through which liquid can flow,
thereby allowing solid particles to flow and avoiding ob-
struction and blockages, which would lead to excessive
wear.
[0051] It should be noted here that the pressurized liq-
uid inside the pressure pipe 2 creates a force pressing
the nozzle 4 against the rotating shaft 3. This contributes
to the stability of the sprinkling device 1 and to the proper
guiding of the rotating shaft 3.
[0052] The main function of the mouth of the central
hole 9 is therefore linked to liquid tightness and its surface
contacting the rotating shaft 3 can be reduced, thereby
facilitating the flow of liquid with solid particles. The me-
chanical function of the nozzle 4 is mainly not performed
by the mouth of the central hole 9, but by another dedi-
cated portion, which can then be sized for this mechanical
function.
[0053] The ability, provided by the clearance zone 7,
for the liquid to easily flow around the mouth reduces its
wear, thereby improving the tightness over time. Also,
the mechanical pressure needed to obtain a proper guid-
ing of the rotating shaft 3 does not apply to the mouth
area, further contributing to reduce the friction wear.
[0054] As can be seen from figure 2, the nozzle 4 has,
at a certain distance from the central hole 9, supporting
pillars 10 dedicated to the mechanical pressure to be
exerted on the rotating shaft 3. The pressure of the liquid
inside the pressure pipe 2 urges the nozzle 4 against the
rotating shaft 3. The wear of the nozzle 4 is directly linked
to the contact pressure between the nozzle 4 and the
rotating shaft 3. It is proposed that the contact pressure
between the nozzle 4 and the rotating shaft 3 is mainly
concentrated on a portion of the top end of the nozzle 4
which is in fact dedicated to bearing this pressure and
the corresponding friction. The top end of the nozzle 4
therefore has one pressure portion exerting pressure on
the rotating shaft 3, and one tightness portion dedicated
to the liquid tightness, passages being provided by the
clearance zone 7 between said rotating shaft 3, and, on
the one hand, the pressure portion, and, on the other
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hand, the tightness portion.
[0055] The pressure portion is formed by a set of pillars
10, extending parallel to the central hole 9, from the sup-
port base 8. The shape of the top end of these pillars 10
is complementary to the circular rotating shaft 3. There-
fore, the top end of a pillar 10 has a circular shape, fitting
the shape of the rotating shaft 3. As the contact force is
concentrated on the pillars 10, the wear is also concen-
trated on said pillars 10 and not at the mouth of the central
hole 9.
[0056] The nozzle 4 preferably has four pillars 10, po-
sitioned with a rectangular configuration around the cen-
tral hole 9. The central hole 9 is then approximately at
the center of this rectangle. Preferably, the distance be-
tween two pillars 10 in the transversal direction 13 is high-
er than the distance between two pillars 10 in the per-
pendicular direction. With such a configuration, it is pos-
sible to have a satisfying space between the central hole
9 and each pillar 10, so that obstruction can be avoided
between them.
[0057] Figure 3 shows that the pillars 10 are provided
with notches 11 near their top end surface, normally in
contact with the rotating shaft 3. These notches 11 help
in assessing the wear of the pillars 10. The distance be-
tween the top surface and the notches 11 represents the
level of wear. Ideally, the distance between the notch 11
and the top surface of one pillar 10 differs with the dis-
tance between the notch 11 and the top surface of at
least another pillar 10. The level of wear can then be
assessed by an easier comparison of the size of the
notches, or by the number of notches 11 which are still
visible.
[0058] As already explained, the risks of leakages due
to the wear created by the rotation of the rotating shaft 3
in the nozzle 4 are reduced, on the one hand, thanks to
the reduction of the contact pressure at the level of the
central hole 9, and, on the other hand, thanks to the clear-
ance zone 7, preventing solid particles from being
blocked between the nozzle 4 and the rotating shaft 3.
[0059] The clearance zone 7 provided at the end of the
nozzle 4 creates a passage for liquid and particles be-
tween the rotating shaft 3 and the nozzle 4 material. This
flow is further enhanced by a slope on the nozzle 4 from
the top end of the central hole 9 to the support base 8.
The mouth of the central hole 9 is offset to the bottom of
the support base 8, in the direction of the rotating shaft
3, and the nozzle 4 has a descending slope between said
mouth and the periphery of the support base 8. Any par-
ticle, dirt, or even liquid, therefore tends to flow away from
the mouth of the central hole 9, which is a sensitive area,
the wear of which is directly influencing the liquid tight-
ness.
[0060] While specific embodiments of the invention
have been described in detail, it will be appreciated by
those skilled in the art that various modifications and al-
ternatives to those details, in addition to those discussed
above, could be developed in light of the overall teachings
of the disclosure. Accordingly, the particular arrange-

ments disclosed are meant to be illustrative only, and not
limiting as to the scope of the invention which is to be
given the full breadth of the claims appended in any and
all equivalents thereof, including any combination of their
features.

Claims

1. Sprinkling device (1) for cleaning bottles in a bottle
washing unit in which said bottles are moved by a
conveyor through at least a washing zone, said sprin-
kling device (1) comprising a pressure pipe (2) in
which a fluid flows, a rotating shaft (3) extending
along the pressure pipe (2), and at least one sprin-
kling means comprised of an aperture of the pres-
sure pipe (2), a nozzle (4), positioned in said aper-
ture, between said pressure pipe (2) and said rotat-
ing shaft (3), and at least one radial bore (5) in the
rotating shaft (3), located at the level of the nozzle
(4), for receiving the liquid from the nozzle (4),
characterized in that
the top end (6) of the at least one nozzle (4) and the
rotating shaft (3) located thereon have globally com-
plementary shapes, said top end (6) being provided
with a clearance zone (7) at the interface with the
rotating shaft (3), so that a portion of the top end (6)
surface does not come into contact with the rotating
shaft (3).

2. Sprinkling device (1) according to claim 1, wherein
the at least one nozzle (4) comprises a support base
(8), resting on the pressure pipe (2).

3. Sprinkling device (1) according to any of claims 1 to
2, wherein
the at least one nozzle (4) comprises a central hole
(9), through which the liquid flows from the pressure
pipe (2) to the rotating shaft (3), as well as pillars
(10), located around said central hole (9), for con-
tacting the rotating shaft (3).

4. Sprinkling device (1) according to both claim 2 and
claim 3, wherein
the nozzle (4) is slopped from the central hole (9) to
the support base (8), preferably from the top mouth
of the central hole (9) down to the periphery of the
support base (8).

5. Sprinkling device (1) according to any of claims 3 to
4, wherein
the at least one nozzle (4) comprises four pillars (10)
located at the corners of a rectangular configuration,
the central hole (9) being approximately located at
the center of said rectangular configuration.

6. Sprinkling device (1) according to claim 5, wherein
the rectangular configuration of the four pillars (10)
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has a long pair of sides, extending along the direction
of the axle of the rotating shaft (3).

7. Sprinkling device (1) according to any of claims 3 to
6, wherein
wear indicating notches (11) are provided at the end
of the pillars (10).

8. Sprinkling device (1) according to any of claims 3 to
7, wherein
the rotating shaft (3), on the one side, and both the
top end of the pillars (10) and the top end of the
central hole (9), on the other side, are of a comple-
mentary shape, a liquid passage of the clearance
zone (7) being provided under the rotating shaft (3),
between each pillar (10) and the central hole (9).

9. Sprinkling device (1) according to claim 2 and any
of claims 3 to 8, wherein
the pillars (10) extend from the support base (8).

10. Washing unit, for washing empty containers for liq-
uid, like bottles or flasks, comprising a washing tun-
nel, in which containers are conveyed line by line in
a conveying direction by an internal conveying
means for being cleaned and further rinsed,
characterized in that
the washing unit comprises, in the washing tunnel,
at least one sprinkling device (1) according to any of
claims 1 to 9, for spraying a liquid, the rotating shaft
(3) being transversal to the conveying direction, the
washing unit further comprising means for synchro-
nizing the rotation of the rotating shaft (3) to the
movement of the internal conveying means.
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