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(57)  The present invention relates to spraying sys-
tem diagnostics and methods thereof. In one example
aspect, the present invention relates to a method for
detecting malfunction of a sprinkling device (10) of a
washing unit (1) by monitoring the pressure profile there-
of to determine a repetitive pressure profile. The repeti-
tive pressure profile is then monitored in real time, and
wherein any variation therefrom may trigger an alert or
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alarm providing indication of a malfunction. The present
invention also relates to a sprinkling device (10) compris-
ing at least one spraying bar (11), said at least one
spraying bar (11) comprising a pressure pipe (20), a shaft
(30) rotationally mounted to the pressure pipe (20), and at
least one sensor (60) connected to the pressure pipe
(20).
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Description
FIELD OF INVENTION

[0001] The present invention relates to sprinkling de-
vices and systems such as washing units that utilize
sprinkling devices. More particularly, the invention re-
lates to spraying system diagnostics and methods there-
of.

BACKGROUND

[0002] Washing units typically include conveying tun-
nels to carry empty containers such as bottles. In most
cases, multiple sprinkling devices are used to spray a
liquid in or on containers that are typically oriented upside
down and captured within pockets of a chain or conveyor
that moves throughout the washing unit.

[0003] Anexample of asprinkling device is known from
EP3124128. Known sprinkling devices typically include
at least one pump supplying the liquid through a conduit
to a pressure pipe under at least some amount of pres-
sure, and a shaftis rotatably mounted along the pressure
pipe and comprises pairs of spaced-apart bores for seat-
ing against spaced-apart nozzles that are fluidly con-
nected to the pressure pipe. Movement of the chain or
conveyor throughout the washing unit causes engage-
ment with a mechanical cam provided on the end of the
shaft, thereby rotating the shaftto permit the liquid to pass
through the nozzles and bores, discharging as liquid jets
to reach the bottles moved by the conveyor. Further
emphasis is directed to the nozzle shape to prevent
excessive wear thereof from rigid particles within the
liquid passing therethrough, further noting that a conse-
quence of excessive wear is the shortening of the noz-
zle’s usable life, leading to liquid tightness issues, either
between the nozzle and the rotating shaft or even be-
tween the nozzle and the pressure pipe. Insufficient water
tightness hinders a proper working condition for the
sprinkling device. Also, an excessive wear leads to more
frequent maintenance operations.

[0004] However, even with the most durable nozzle
acting as the conduit between the pressure pipe and the
rotating shaft and bores thereof, one or more other un-
foreseen events may occur that could be prone to sub-
stantial mechanical failure and stoppage of the machine.
Indeed, other than conducting maintenance procedures,
machine stoppage is most commonly attributed to me-
chanical failures that are typically only detected by visual
inspection, most of which are realized after the failure has
occurred.

[0005] Consequently, mechanical failures which are
not detected immediately introduce substantial risks to
the washing unitand its intended purpose, forexample, to
wash the bottles. This may lead to not optimal rinsing with
potential caustic residuals remaining therein. Further-
more, some mechanical failures have been known to
be so destructive so as to require disassembly and
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replacement of substantial components of the washing
unit, causing major economic losses.

[0006] Accordingly, it is to the provision of spraying
system diagnostics and methods thereof meeting these
and other needs that the present invention is primarily
directed.

SUMMARY

[0007] The present disclosure relates to spraying sys-
tem diagnostics and methods thereof.

[0008] According to the invention, there is provided a
method for detecting malfunction of a sprinkling device
10 of a washing unit 1, said method comprising providing
awashing unit 1 comprising at least one sprinkling device
10, at least one pump 6 configured for supplying the fluid
under pressure to the sprinkling device 10, and a conduit
7 fluidly connected between the sprinkling unit 10 and the
at least one pump 6, providing at least one sensor 60 for
continuously measuring the pressure of the fluid within
the conduit 7 or at delivery of the fluid to the sprinkling
device 10, obtaining data from the at least one sensor 60,
processing the data to determine a repetitive pressure
profile; monitoring the repetitive pressure profile, and
triggering an alarm when variation exists in the repetitive
pressure profile.

[0009] In some aspects of the invention, the washing
unit 1 comprises a plurality of sprinkling devices 10 and
wherein each of the plurality sprinkling devices 10 com-
prise atleast one sensor 60. According to an aspect of the
invention, the method can comprise obtaining data from
the plurality of sensors 60, processing the data to deter-
mine a repetitive pressure profile for each of the plurality
of sensors 60, monitoring the repetitive pressure profiles
for each of the plurality of sensors 60, triggering an alarm
when a variation exists in one or more of the repetitive
pressure profiles of the plurality of sensors 60. According
to aspects of the invention, the sensor 60 comprises a
pressure transducer.

[0010] According to another aspect, the presentinven-
tion relates to sprinkling device 10 comprising atleastone
spraying bar 11, said at least one spraying bar 11 com-
prising a pressure pipe 20, a shaft 30 rotationally
mounted to the pressure pipe 20, and at least one sensor
60 connected to the pressure pipe 20. According to
aspects of the invention, the at least one sensor 60
comprises a pressure transducer. In some aspects of
the presentinvention, the pressure transducer comprises
a wired connection with a CPU 100 for collecting, proces-
sing and monitoring data being output from the pressure
transducer. According to some aspects of the present
invention, the pressure transducer comprises a wireless
connection with a CPU 100 for collecting, processing and
monitoring data being output from the pressure transdu-
cer.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] 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 1is alateral view of a washing unit comprising
a spraying system according to an example embodi-
ment of the present invention.

Figure 2 is a perspective view of a spraying bar
according to an example embodiment of the present
invention.

Figure 3 is a lateral view of a portion of a sprinkling
device having two spraying bars that are manipu-
lated by portions of the conveyor.

Figure 4 shows a sequence of operation of jets of
fluid discharging from a shaft of the spraying bar as
pockets carrying containers pass thereby.

[0012] The drawings illustrate only example embodi-
ments and are therefore not to be considered limiting of
the scope described herein, as other equally effective
embodiments are within the scope and spirit of this dis-
closure. The elements and features shown in the draw-
ings are not necessarily drawn to scale, emphasis in-
stead being placed upon clearly illustrating the principles
of the embodiments. Additionally, certain dimensions
may be exaggerated to help visually convey certain
principles. In the drawings, similar reference numerals
between figures designate like or corresponding, but not
necessarily the same, elements.

DETAILED DESCRIPTION

[0013] In accordance with the purpose(s) of the pre-
sent disclosure, as embodied and broadly described
herein, embodiments of the present disclosure, in some
aspects, relate to systems and methods incorporating
diagnostic improvements to tunnel machines or bottle
washing units.

[0014] According to example embodiments, objects of
the present invention comprise diagnostic systems and
methods configured for use with a washing unit 1 com-
prising at least one spraying system for discharging a
liquid, gas and/or combination thereof (hereinafter "fluid")
to contribute to the washing process containers 4 under-
go as they travel throughout the washing unit along a
chain or conveyor 2.

[0015] Figure 1 shows the washing unit 1 comprising
the conveyor 2 for conveying containers 4 along an end-
less path W through a plurality of treatment zones as the
containers move from an inlet station to an outlet station.
In example embodiments, the washing unit 1 comprises
the spraying system 5 comprising a plurality of sprinkling
devices 10. In example embodiments, each of the treat-
mentzones may comprise one or more sprinkling devices
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10 positioned below the conveyor for discharging jets of
the fluid for cleaning and further rinsing of the containers
4 as they are handled by the conveyor 2. In example
embodiments, each sprinkling device 10 comprises a
pump for moving the fluid under low or high pressure
to the sprinkling device 10, only one of which is shown in
Figure 1. Thus, the pump 6 is configured to service a
single sprinkling device 10 whereby a conduit 7 fluidly
connects the pump 6 to the sprinkling device 10.
[0016] Still referring to Figure 1, a showering apparatus
80 may be provided and positioned above the conveyor 2
near some of the sprinkling devices 10, said showering
apparatus 80 being generally fluidly connected to the
conduit 7 and supplied with the fluid by the pump 6.
Accordingly, in example embodiments, the pump 6 can
be configured to supply fluid to a single sprinkling device
10, or for example, may be configured to supply fluid to
both the single sprinkling device 10 and a single shower-
ing apparatus 80. In other example embodiments, one or
more sprinkling devices 10 and/or showering appara-
tuses 80 may be supplied with fluid by a desired number
of pumps, for example, by a single pump or by multiple
pumps.

[0017] Figure 2 shows the sprinkling device 10 is great-
er detail. In example embodiments, the sprinkling device
10 comprises at least one spraying bar 11, said spraying
bar 11 comprising a pressure pipe 20 in which fluid flows,
a rotating shaft 30 extending along the pressure pipe 20,
and at least one sprinkling means comprised of an aper-
ture of the pressure pipe 20, anozzle 35 positioned in said
aperture, between said pressure pipe 20 and said rotat-
ing shaft 30, and at least one radial bore 40 in the rotating
shaft 30, located at the level of the nozzle 35, for receiving
the fluid from the nozzle 35. According to example em-
bodiments, the sprinkling device 10 may comprise 2, 3, 4
or more spraying bars 11 arranged generally parallel
relative to each other in a spaced-apart arrangement.
For example, the sprinkling device 10 shown in Figure 3
comprises two spraying bars 11 which are at least par-
tially spaced apart from each other.

[0018] With reference to Figures 2-3, a mechanical
cam 50 is provided at an end of the rotating shaft 30,
said cam 50 being engaged directly or indirectly by the
conveyor, in order to ensure that the jets of fluid, coming
from the radial bores 40 and directed thereby, reaches
the bottles moved by said conveyor. According to exam-
ple embodiments, the conveyor 2 comprises pockets 3,
each dedicated to receive a container 4. Furthermore, at
least a portion of one or more pockets 3 can be provided
for engagement with the mechanical cam 50 so as to
provide for manipulation thereof to directly cause rotation
of the shaft 30. In example embodiments, the speed of
the conveyor 2 and rotation of the mechanical cam 50 are
synchronized so as to permit maximum engagement of
the jets of fluid discharged from the bores 40 onto the
containers 4. For example, Figure 4 shows a sequence of
operation of the shaft 30 synchronized to rotate with the
movement of the conveyor, showing the jets of fluid
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following the pocket 3 and a mouth of the container 4 as
the conveyor 2 passes by the spraying bar 11.

[0019] Accordingtoexample embodiments, jets of fluid
are discharged from the bores 40 for about 90 degrees of
rotation of the shaft 30, for example about 45 degrees in
either direction with respect to a vertical axis. According
to other example embodiments, the range of rotation for
which jets of fluid may be discharged may be greater than
or less than 90 degrees. In example embodiments, the
shaft 30 comprises pairs of spaced-apart bores 40 with
one of the bores of the pair being generally oriented
perpendicular relative to the other bore of the pair. Ac-
cordingly, still referring to Figure 4, as one of the bores of
the pair reaches the ending of the range of rotation for
which the jet of fluid is spraying therefrom (see far right of
Figure 4), the other bore of the pair is entering the range of
rotation, and thus defining a patterned discharge of jets of
fluid.

[0020] As shown in Figure 2 and Figure 4, at least a
portion of the sprinkling device 10 comprises at least one
pressure sensor 60 connected therewith for monitoring a
local pressure of the fluid that is delivered from the pump
6 to the sprinkling device 10 and one or more spraying
bars 11 thereof. In example embodiments, the at least
one pressure sensor 60 may be in the form of a pressure
transducer or other hardware component capable there-
of.

[0021] Inexample embodiments, each spraying bar 11
can comprise a pressure sensor 60 connected thereto for
monitoring the pressure of the fluid within the pressure
pipe 20, or for example, near the delivery of the fluid to the
pressure pipe 20. According to example embodiments,
as a result of the arrangement of the rotating bar 30 and
bores 40 thereof defining the pattered discharge of jets of
fluid, a pressure curve profile of the fluid at its delivery to
the pressure pipe 20 of each spraying bar 11 is obtainable
and can be monitored in real time as the washing unitisin
operation.

[0022] According to example embodiments of the pre-
sentinvention, a computing device such as a computer or
other electronic device (e.g., programmable logic con-
troller (PLC), etc.), for example a central processing unit
(CPU) 100, which typically comprises a hard drive, a
processor, random access memory, and hardware and
software is configured to communicate with the pressure
sensors 60 in real time as the washing unit 1 is operating.
In example embodiments, data obtained by the pressure
sensors 60 is continuously output to the CPU 100 in real
time by a wired connection, or for example, wirelessly.
The data received by the CPU 100 is then processed.
[0023] Accordingto example embodiments, the datais
processed by the CPU 100 to determine a repetitive or
repeating pressure profile over a span of time, for ex-
ample, to understand the pressure of the fluid at its
delivery to the spray bar 11 during normal operating
conditions. Thereafter, once the repeating pressure pro-
file is identified over a particular span of time, the CPU
100 continues to receive and process the data provided
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from the pressure sensor 60 while monitoring the repe-
titive profile. For example, according to example embodi-
ments, it is during the monitoring of the repeating pres-
sure profile that a variation of the profile is instantly
recognizable, and an alertor alarm can be triggered when
the variation is recognized to alert and inform an operator
of the washing unit that a problem exists. Accordingly,
problems or incidents may be attended to much sooner,
makingitless likely foranincident to resultin a substantial
repair and leading to less machine downtime with greater
efficiency, while also mitigating risks linked to quality of
washing or rinsing.

[0024] Accordingto some example embodiments, said
CPU 100 or other electronic device(s) receiving and
processing the data obtained from the one or more
sensors 60 of the plurality of sprinkling devices 10 of
the washing machine 1 as described herein can be
adapted for use with artificial intelligence (Al) or other
Al driven software or capabilities to further improve,
automate and streamline diagnostic capabilities. For ex-
ample, an Al module can be implemented with the meth-
ods and systems as described herein so as to receive,
process, learn, and exploit the data received fromthe one
or more sensors 60. And thus, over time, the Al module
can become more knowledgeable with respect to the
data so as to understand, recognize and make aware
of not only current but also future potential failures.
[0025] According to another example embodiment of
the present invention, the present invention relates to a
method for detecting malfunction of a sprinkling device
10 of a washing unit 1, said method comprising providing
awashing unit 1 comprising at least one sprinkling device
10, at least one pump 6 configured for supplying the fluid
under pressure to the sprinkling device 10, and a conduit
7 fluidly connected between the sprinkling unit 10 and the
at least one pump 6, said method further comprising
providing at least one sensor 60 for continuously mea-
suring the pressure of the fluid within the conduit 7 or at
delivery or the fluid to the sprinkling device 10, obtaining
data from the sensor 60, processing the data to deter-
mine a repetitive pressure profile, monitoring the repeti-
tive pressure profile, and triggering an alarm when varia-
tion exists in the repetitive pressure profile. In example
embodiments, said at least one pump is configured for
supplying the fluid under pressure to the sprinkling device
10, and more specifically one or more spray bars 11
thereof. As described above, the sensor 60 can be in-
stalled for fluid communication with the fluid within the
pressure pipe 20, to obtain a more proximal pressure
relative to the fluid’s output, and thus obtain more credible
and accurate readings of the pressure within the pres-
sure pipe 20, continuously and inreal time, as the shaft 30
rotates atop the nozzles 35 to permit a patterned dis-
charge of jets of fluid from the pressure pipe 20, through
the nozzles 35 and through the bores 40.

[0026] In example embodiments, the washing unit 1
can comprise a plurality of sprinkling devices 10 and
wherein the method can further comprise equipping each
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sprinkling device 10 with at least one sensor 60 so as to
obtain and process the data thereof, continuously, so as
to determine and monitor the repetitive pressure profile of
each sensor 60. According to example embodiments, the
method as described herein can further comprise provid-
ing a plurality of sprinkling devices 10, said method
further providing an indication of possible mechanical
errors associated with the variations found in the repe-
titive pressure profiles of one or more sensors 60 of the
plurality of sprinkling devices 10. According to example
embodiments, variations remaining specific to data ob-
tained from a single sprinkling device 10 indicates failure
of the sprinkling device 10 itself and wherein variations of
data moving between two or more of the plurality of
sprinkling devices 10 indicates a failure of the conveyor
or components thereof such as a triggering arm accord-
ing to one example embodiment. For example, when a
variation occurs in a repetitive pressure profile and the
variation does not disappear, then the behavior is likely
indicative of a failure of the sprinkling device 10 for which
the data is obtained. Whereas, when a variation in the
repetitive pressure profile only occurs for a period of time,
and wherein said variation is moving from one repetitive
pressure profile to the next, from one sprinkling device 10
to the next sprinkling device 10, then the behavior is likely
indicative of a failure of the conveyor or one or more
trigger arms, for example wherein the variation is typically
coinciding with the damaged portion thereof as it moves
along throughout the washing machine 1.

[0027] 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
alternatives to those details, in addition to those dis-
cussed above, could be developed in light of the overall
teachings of the disclosure. Accordingly, the particular
arrangements disclosed are meant to be illustrative only,
and notlimiting 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. A method for detecting malfunction of a sprinkling
device 10 of a washing unit 1, the method compris-

ing:

providing a washing unit 1 comprising at least
one sprinkling device 10, at least one pump 6
configured for supplying the fluid under pressure
to the sprinkling device 10, and a conduit 7 fluidly
connected between the sprinkling unit 10 and
the at least one pump 6;

providing atleast one sensor 60 for continuously
measuring the pressure of the fluid within the
conduit 7 or at delivery of the fluid to the sprink-
ling device 10;
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10.

1.

12,

obtaining data from the at least one sensor 60;
processing the data to determine a repetitive
pressure profile;

monitoring the repetitive pressure profile; and
triggering an alarm when variation exists in the
repetitive pressure profile.

The method of Claim 1, wherein the at least one
pump is configured for supplying the fluid under
pressure to one or more spray bars 11 of the sprink-
ling device 10.

The method of Claim 1, wherein each of the one or
more spray bars 11 comprises at least one sensor 60
connected thereto and in communication with the
pressurized fluid contained therein.

The method of Claim 3, wherein each spray bar 11
comprises a pressure pipe 20, and wherein the at
least on sensor 60 is connected thereto and in com-
munication with the pressurized fluid contained
therein.

The method of Claim 1, wherein the washing unit 1
comprises a plurality of sprinkling devices 10 and
wherein each of the plurality sprinkling devices 10
comprise at least one sensor 60.

The method of Claim 5, further comprising obtaining
data from the plurality of sensors 60.

The method of Claim 6, further comprising proces-
sing the data to determine a repetitive pressure
profile for each of the plurality of sensors 60.

The method of Claim 7, further comprising monitor-
ing the repetitive pressure profiles for each of the
plurality of sensors 60.

The method of Claim 8, further comprising triggering
an alarm when a variation exists in one or more of the
repetitive pressure profiles of the plurality of sensors
60.

The method according to any of Claim 1-9, wherein
the sensor 60 comprises a pressure transducer.

The method according to any of Claim 1-9, wherein
the washing unit 1 comprises a plurality of sprinkling
devices 10, and wherein the method further com-
prises providing indication of possible mechanical
errors associated with the variations found in the
repetitive pressure profile.

The method of Claim 11, wherein variations remain-
ing specific to data obtained from a single sprinkling
device 10 indicates failure of the sprinkling device 10
itself and wherein variations of data moving between
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two or more of the plurality of sprinkling devices 10
indicates a failure of the conveyor or components
thereof.

A sprinkling device 10 according to the method of
Claim 1, said sprinkling device comprising:

at least one spraying bar 11, said at least one
spraying bar 11 comprising a pressure pipe 20
and a shaft 30 rotationally mounted to the pres-
sure pipe 20; and

atleastone sensor 60 connected to the pressure
pipe 20.

The sprinkling device of Claim 13, wherein the at
least one sensor 60 comprises a pressure transdu-
cer.

The sprinkling device of Claim 14, wherein the pres-
sure transducer comprises a wired connection with a
CPU 100 for collecting, processing and monitoring
data that is output from the pressure transducer.

The sprinkling device of Claim 14, wherein the pres-
sure transducer comprises a wireless connection
with a CPU 100 for collecting, processing and mon-
itoring data that is output from the pressure transdu-
cer.
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