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(54) RINSING MACHINE WITH DOUBLE DIRECTION NOZZLES

(57) A rinsing unit (2) for rinsing a container (3) in a
rinsingmachine (1) is configured for rinsing internally the
container (3) by means of a nozzle (21), the unit (2)
comprising the respective nozzle (21) and a spraying
tube (9), the tube (9) comprising an internal pipe (91)
for conveying a gas and an external pipe (92) which is
coaxial with respect to the internal pipe (91) and sur-
rounds the internal pipe (91) for conveying a liquid in the
radial gap (G) between the pipes (91, 92), wherein the
nozzle (21) is mounted on the axial end (94) of the

spraying tube (9) to define a mixing chamber (93) which
is axially interposed between an axial end (211) of the
nozzle (21) and theaxial end (94) of the spraying tube (9),
the nozzle (21) having radial holes (212) for dispensing
from said chamber (93) a radial jet (RJ) of a mixture of
said gas and liquid and at least one axial hole (213) for
dispensing from said chamber (93) an axial jet (AJ) of
saidmixture, the axial hole (213) being positioned at said
axial end (211) of the nozzle (21).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a rinsing ma-
chine for rinsing containers in the field of packaging
pourable products by means of containers, a rinsing unit
which can be used in the rinsing machine, and a packa-
ging apparatus comprising the rinsing machine.

BACKGROUND ART

[0002] In the general field of packaging pourable pro-
ducts by means of containers, in particular in case of
plastic containers, it is known the use of rinsingmachines
for rinsing the formed containers before the filling thereof.
[0003] Current solutions are opened to improvements,
in particular for enhancing the rinsing effect obtained on
each rinsed container.

DISCLOSURE OF INVENTION

[0004] A rinsing unit according to any of the appended
unit claims or according to present description allows to
improve the rinsing effect.
[0005] A rinsing machine according to any of the ap-
pended machine claims or according to present descrip-
tion comprises a rinsing unit according to any of the
appendedunit claimsoraccording topresentdescription.
[0006] A packaging apparatus according to any of the
appended apparatus claims or according to present de-
scription comprisesa rinsingmachineaccording to anyof
the appended machine claims or according to present
description.
[0007] The following brief description of the drawings
anddetaileddescriptionof the inventionwill be referred to
respective example embodiments of a rinsing unit ac-
cording to present description, a rinsingmachine accord-
ing to present description and a packaging apparatus
according to present description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The following detailed description will be re-
ferred to the accompanying drawings, in which:

Figure 1 is a perspective view of a rinsing machine
comprising a rinsing unit according to the invention;
Figure 2 is a top schematic view of the rinsing ma-
chine;
Figure 3 is a perspective view of a part of the rinsing
machine;
Figure 4 is a graph showing a time trend related to a
rinsing treatment performed by the rinsing unit;
Figure 5 is a perspective view of a part of the rinsing
unit;
Figure 6 is a detail of Figure 5, in an enlarged scale;
Figure 7 is a longitudinal cross section of the part

shown in Figure 5;
Figure 8 is a cut-away view of an end sector of the
part shown in Figure 5; and
Figure 9 is a perspective view of the rinsing unit
during the rinsing treatment;
Figure 10 is another a cut-away view of the end
sector of the part shown in Figure 5.

DETAILED DESCRIPTION OF THE INVENTION

[0009] In Figure 1, number 1 indicates, as a whole, a
rotary rinsing machine for rinsing containers 3 for con-
taining pourable products, in particular pourable food
products. The containers 3 are for example for containing
a pourable carbonated food product such as sparkling
water, carbonated drinks, etc. Advantageously, the rin-
sing machine 1 is in particular configured to be used in a
packaging apparatus for packaging a carbonated pour-
able product by means of bottles 3, for example PET
bottles 3.
[0010] The rinsing machine 1 comprises a plurality of
rinsing units 2. The rinsing machine 1 is configured so
that the containers 3 are sequentially rinsed by means of
respective rinsing units 2. Each rinsing unit 2 is config-
ured for internally rinsing the container 3 by means of a
respective nozzle 21, which is configured to adopt an
active condition, in which it dispenses a rinsing mixture,
and an inactive condition, in which it does not dispense
any rinsing mixture. Each rinsing unit 5 comprises the
respectivenozzle21.The rinsingmachine1 is configured
so that each container 2 is rinsedbyat least automatically
and intermittently switching the respective nozzle 21
betweensaidactiveconditionandsaid inactivecondition.
The rinsing mixture is indicated with RF in Figure 3.
[0011] Each time the nozzle 21 adopts the active con-
dition, there is at least one respective peak of flow rate of
the rinsing mixture. For each switching from inactive
condition to active condition, there is at least one peak.
Therefore, the rinsing effect is improved by the plurality of
peaks of rinsing mixture.
[0012] Eachnozzle 21 is configured to adopt a variable
degree of penetration Z in the container 2. The rinsing
machine 1 is configured so that the degree of penetration
Z follows a time trend TT during the rinsing treatment
comprising an upward stretch US, during which the de-
gree of penetration Z increases, and a downward stretch
DS, during which the degree of penetration Z decreases.
The rinsingmachine 1 is configured so that the nozzle 21
is intermittently switched between said active condition
and inactive condition along at least one of said upward
stretch US and downward stretch DS. Preferably, the
nozzle 21 is switched intermittently along at least each
of said upward and downward stretches US andDS. The
time trend TT is shown in Figure 4.
[0013] In this way the beneficial effect of the intermit-
tent switching is obtained while the nozzle 21 is crossing
different degrees of penetration, to make the improve-
ment of the rinsing effect also more uniform along the
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longitudinal extension of the container.
[0014] The time trend TTcomprises a constant stretch
CS along which the degree of penetration Z is constant.
The rinsingmachine 1 is configured so that the nozzle 21
is intermittently switched between said active and inac-
tive conditions along at least said constant stretch CS. In
this way the benefit of the intermittent switching is
furtherly enhanced. The constant stretch CS can corre-
spond to the maximum degree of penetration, which can
be for example 0,13 meters.
[0015] Each unit 2 comprises a gripper 22 for gripping
the container. The machine 1 comprises a first cam 7 for
overturing each gripped container 2, so that the rinsing is
performedby the nozzle 21 in the overturned container 2.
The machine 1 comprises a second cam 8 for regulating
said time trend TT of the degree of penetration Z of the
nozzle 21 in the overturned container 2. The first cam 7
and the second cam 8 are indicated at least in part in
Figures 1 and 3.
[0016] Each rinsing unit 5 comprises a respective first
cam follower for interacting with said first cam 7 to over-
turn the container and a respective second cam follower
for interacting with said second cam 8 for regulating said
degree of penetration.
[0017] The machine 1 comprises a conveyor 4 config-
ured to sequentially conveyeach rinsingunit 2 throughan
input station 5 for receiving the container 2 to be rinsed, a
rinsing path RP along which the rinsing occurs, and an
optout station 6 for releasing the rinsed container 2. The
conveyor 4 comprises a carousel which is rotatable
around a central axis X.
[0018] The rinsing machine 1 is configured so that the
active condition of each nozzle 21 corresponds to a
plurality of first sectors 31 of the rinsing path RP, which
are alternated with a plurality of second sectors 32 of the
rinsingpathRP.ThesecondsectorsS2correspond to the
inactive condition of each nozzle 21. The first sectors 31
and the second sectors 32 are shown in Figure 2.
[0019] Each first sector 31 corresponds to an active
period T1 of the nozzle 21, during which the nozzle 21
adopts the active condition, and each second sector 32
corresponds to an inactive period T2 of the nozzle 21,
during which the nozzle 21 adopts the inactive condition.
The rinsing machine 1 is configured to allow a user to set
the duration of both active and inactive periods T1 and
T2. The active periods T1 and the inactive periods T2 are
indicated along the abscissa axis in Figure 4. Each active
periodT1corresponds toa rinsingpulse.Therefore, each
rinsing unit 2 is configured for performing a pulsed rinsing
treatment in the respective container.
[0020] The inactive periods allow the rinsingmixture to
be at least partially drained from the container between
two different and subsequent active periods. In this way,
for each active period, the rinsingmixture is reintroduced
in a container which is less filled by the same rinsing
mixture, to improve the rinsing effect. In fact, the rinsing
mixture that is newly introduced flows in a container in
which there is less rinsingmixture than if the same rinsing

mixture was introduced in an uninterrupted manner, so
that the interference between the previous rinsing mix-
ture and the flow of the new rinsing mixture is reduced.
[0021] The value of the duration of each active period
T1 can fall between for example 0,3 seconds and 0,5
seconds, or between 0,35 seconds and 0,45 seconds.
The value of duration of each active period T1 can be for
example 0,4 seconds.
[0022] In this way, an optimal trade off is obtained
between the need of exploiting a high number of peaks
or pulses of the flow rate of rinsing mixture, and the need
of reducing consumption. Also, an optimal trade off is
obtained between the need of increasing the number of
peaks or pulses of the flow rate of rinsingmixture, and the
need of reducing the stress on the involved components
of the machine.
[0023] The value of the duration of each inactive period
T2 can fall between for example 0,1 seconds and 0,3
seconds, or between 0,15 seconds and 0,25 seconds.
Thevalueofdurationof each inactiveperiodT2canbe for
example 0,2 seconds. In this way an optimal trade off is
obtained between the need of having many peaks or
pulses of flow rateand theneedof increasing thedraining
effect on the rinsing mixture between each couple of
subsequent pulses.
[0024] The value of total duration of the rinsing treat-
ment, including active periods and inactive periods, can
fall between6,5 secondsand13,5 seconds, or between7
seconds and 11 seconds.
[0025] The apparatus is configured for the packaging
of pourable products by means of containers 3. Prefer-
ably, the apparatus is configured for packaging a pour-
able food product by means of plastic bottles 3. The
apparatus comprises a forming machine for sequentially
forming the containers 3. The formingmachine can be for
example a blowingmachine, for example a blowmolding
machine. The apparatus comprises the rinsing machine
1, for sequentially rinsing the formed containers 3. The
apparatus comprises a filling machine for sequentially
filling the rinsed containers 3 with the pourable product.
The rinsing machine 1 is configured for performing the
pulsed rinsing treatment described above, which is in
particular advantageous in case between the forming
machine and the rinsing machine there is also a coating
machine for coating the inner surface of each container,
for example a plasma coating machine. In fact, the im-
provement of the rinsing effect is in particular useful to
reduce possible residuals of material of the coating. The
coating serves in particular to reduce migration of gas
through the wall of the container. Therefore, the rinsing
machine1 is inparticular useful in case thecontainersare
for containing a carbonated food product, like for exam-
ple a carbonated beverage.
[0026] Each rinsing unit 2 comprises a spraying tube 9
with an internal pipe 91 for conveying a gaseous fluid and
an external pipe 92, which is coaxial with respect to the
internal pipe 91 and surrounds the internal pipe 91 for
conveying a liquid fluid in the radial gap G between the
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internal and external pipes 91, 92.
[0027] The gaseous fluid flowing through the internal
pipe 91 is pressurized, i.e., a distributor delivers the
gaseousfluid to the internal pipe91withapressurewhich
is greater than atmospheric pressure.
[0028] The rinsing fluid and the gaseous fluid may be
for example water and air, respectively.
[0029] The spraying tube 9 extends along an axis
thereof between two opposites axial ends 94, 95.
[0030] The axial end 95 receives the gaseous fluid in
the internal pipe 91 and the liquid fluid in the radial gap G
from the distributor, whichmay be arranged substantially
at the center of the carousel. In particular, theaxial end95
extends radially with respect to the axis X, more prefer-
ably radially toward thedistributor. Thegaseousfluidmay
be air. The liquid fluid may be water.
[0031] Theaxial end94extendsparallel to theaxisX; in
particular, the spraying tube 9 includes an intermediate
axial portion between the axial ends 94, 95, the inter-
mediate portion extending according substantially to a U
shape to join the axial ends 94, 95 to each other.
[0032] The nozzle 21 ismounted on the axial end 94 of
the spraying tube 9 to receive both the liquid and the
gaseous fluid from the spraying tube 9. The rinsing
mixture comprises the liquid fluid and the gaseous fluid,
and therefore for example air and water.
[0033] The nozzle 21 communicates with the axial end
94. More precisely, the nozzle 21 internally defines a
mixing chamber 93, which communicates with the axial
end 94.
[0034] In this manner, themixing chamber 93 receives
the liquid and the gaseous fluid from the spraying tube 9,
so that the liquid and the gaseous fluid mix to each other
within the mixing chamber 93.
[0035] Actually, due to the configuration of the spraying
tube 9 with the internal and external pipes 91, 92, the
liquid fluid axially enters in themixing chamber 93 radially
surroundinganaxial flowof thepressurizedgaseousfluid
incoming in themixing chamber 93 from the internal pipe
91.
[0036] Therefore, an inner radial portion of the mixing
chamber 93 is axially traversed conceptually by a first
fluid flow containing more gaseous fluid than liquid fluid,
whereas an outer radial portion of themixing chamber 93
is axially traversed conceptually by a second fluid flow
containingmore liquid fluid than gaseous fluid, even if no
actual separation or boundaries can be observed be-
tween the first and the second fluid flow. Indeed, a full
mixture of the liquid and gaseous fluids occurs within the
mixing chamber 93, even if the distribution of the liquid
and gaseous phase within the rinsing mixture RF is not
equal in the inner and the outer radial portions of the
mixing chamber 93.
[0037] In other words, the rinsing mixture RF has a
radially inner fluid flow defining a fluid core, comprising
more gaseous phase than liquid phase, and a radially
outer fluid flow defining a fluid ring surrounding the fluid
core about axis X and comprisingmore liquid phase than

gaseous phase.
[0038] Therefore, the rinsing mixture RF comprises a
biphasic fluid comprising a gaseous and a liquid phase
mixed to each other, for example air and water.
[0039] Thenozzle21hasanaxial end211anda further
opposite axial end communicating with the spraying tube
9.
[0040] Therefore, the mixing chamber 93 is axially
interposed between the axial ends 94, 211.
[0041] In addition, the nozzle 21 comprises a plurality
of radial holes 212 for dispensing radial jets RJ of the
mixture from themixing chamber 93. In particular, at least
aportionof the radial holes212 isarrangedaccording toa
circular pattern on an orthogonal plane to axis X. More in
particular, this portion of the radial holes 212 is angularly
distributed around axis X in a uniformmanner. The radial
jet RJ is indicated in Figures 9 and 10.
[0042] Furthermore, the nozzle 21 has at least one
axial hole 213 positioned at the axial end 211; in other
words, the axial end 211 has the axial hole 213, which is
for dispensing an axial jet AJ of the rinsing mixture RF
from the mixing chamber 93. The axial jet is indicated in
Figures 9 and 10.
[0043] In this manner, the nozzle 21 is configured to
eject both axial and radial jets AJ, RJ to improve the
rinsing effect of the rinsing unit 2.
[0044] Indeed, in addition to the axial jet AJ, the radial
jets RJ are directed directly towards the lateral surfaces
of the container 3, so that the latter is subject to a greater
pressure of the rinsing mixture RF corresponding to a
more powerful rinsing effect.
[0045] Furthermore, the radial holes 212 provides a
pressure drop to the axial flow of the rinsing mixture RF
within the mixing chamber 93, so that the radially inner
flow of the gaseous fluid is invited to expand radially,
which is beneficial for the mixing with the radially outer
flow of the liquid fluid. This mixing effect clearly also
reflects into an improvement of the rinsing effect of the
rinsing unit 2.
[0046] In addition, the nozzle 21 comprises two axial
sectors 214, 215 respectively defining the radial holes
212 and the axial hole 213. The axial sector 214 is
arranged between the other axial sector 215 and the
spraying tube 9 on which the nozzle 21 is mounted at
the axial end 94.
[0047] Conveniently, the axial sector 215 is more axi-
ally tapered than the axial sector 214 and narrowing
towards the axial end 211.
[0048] In the embodiment shown, the axial sector 214
is substantially cylindrical, namely having cross sections
with constant dimensions along axis X. The axial sector
215 is frustum-conical shaped, namely having cross
sections with decreasing dimensions along axis X to-
wards the axial end 211.
[0049] In this manner, the mostly gaseous fluid core
tends to radially expand along axis X, whereas the radial
dimensions of the mostly liquid surrounding ring is nar-
rowed by the tapering inner lateral surface of the axial
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sector 215, so that the radially outer fluid flow is accel-
erated, in particular due to a Venturi-kind effect.
[0050] The acceleration of the radially outer fluid
through the axial hole 213 is beneficial for the rinsing
effect of the rinsing unit 2.
[0051] Furthermore, the rinsingmixture RF is forced to
better lap the inner lateral surfaces of the container 3,
thanks to the fluid core that pushes the radially outer fluid
radially outward.
[0052] Thenozzle 21 is preferablymovable in a vertical
direction, parallel to the axis X from a lowered rest posi-
tion, in which the nozzle 21 is arranged outside the
container 3, to an intermediate position in which the
nozzle 21 enters the container 3 and to a raised work
position, in which the nozzle 21 projects inside the con-
tainer 3; and vice versa from the raised work position to
lowered rest position. Once the container 3 is rinsed, the
nozzle 21 is indeed moved back down in the vertical
direction to disengage the container 3 for draining the
rinsing mixture RF out of the container 3.

Claims

1. Rinsing unit (2) for rinsing a container (3) in a rinsing
machine (1);

wherein the unit (2) is configured for rinsing
internally the container (3) bymeans of a nozzle
(21), the unit (2) comprising the respective noz-
zle (21);
wherein the unit (2) comprises a spraying tube
(9), the tube (9) comprising an internal pipe (91)
for conveying a gas and an external pipe (92)
which surrounds the internal pipe (91) for con-
veying a liquid in the radial gap (G) between the
pipes (91, 92);
wherein the nozzle (21) is mounted on the axial
end (94) of the spraying tube (9) to define a
mixing chamber (93) which is axially interposed
between an axial end (211) of the nozzle (21)
and the axial end (94) of the spraying tube (9),
said nozzle (21) comprising radial holes (212)
for dispensing from said chamber (93) at least
one radial jet (RJ) of a rinsingmixture of said gas
and liquid and at least one axial hole (213) for
dispensing from said chamber (93) an axial jet
(AJ) of said mixture, the axial hole (213) being
positioned at said axial end (211) of the nozzle
(21).

2. Rinsing unit (2) according to claim 1, wherein the
nozzle (21) comprises a first axial sector (214) defin-
ing said radial holes (212) and a second axial sector
(215) defining said axial hole (213), the second axial
sector (215)beingmoreaxially tapered thansaidfirst
axial sector (214) and narrowing towards said axial
end (211) .

3. Rinsing machine (1) for rinsing containers (3), com-
prising a plurality of rinsing unit (2), each rinsing unit
(2) being according to any of Claim 1 or 2, the
machine (1) being configured so that the containers
(3) are sequentially rinsed by means of respective
rinsing units (2).

4. Rinsing machine (1) according to Claim 3, wherein
each nozzle (21) is configured to adopt an active
condition, in which it dispenses the rinsing mixture,
and an inactive condition, in which it does not dis-
pense any rinsingmixture, each rinsing unit (2) com-
prising the respective nozzle (21); and wherein the
rinsing machine (1) is configured so that each con-
tainer (3) is rinsed by at least automatically and
intermittently switching the respective nozzle (21)
between said active condition and said inactive con-
dition.

5. A rinsing machine (1) according to claim 4, wherein
each nozzle (21) is configured to adopt a variable
degree of penetration (Z) in the container (2); the
rinsing machine (1) is configured so that the degree
of penetration (Z) follows a time trend (TT) during the
rinsing treatment comprising an upward stretch
(US), during which the degree of penetration (Z)
increases, and a downward stretch (DS), during
which the degree of penetration (Z) decreases; the
rinsing machine (1) is configured so that the nozzle
(21) is intermittently switched between said active
condition and inactive condition along at least one of
said upward and downward stretches (US, DS),
preferably along at least each of said upward and
downward stretches (US, DS).

6. A rinsing machine (1) according to claim 5, wherein
said time trend (TT) comprises a constant stretch
(CS) along which the degree of penetration (Z) is
constant; the rinsing machine (1) is configured so
that the nozzle (21) is intermittently switched be-
tween said active condition and inactive condition
along at least said constant stretch (CS).

7. A rinsing machine (1) according to claims 5 or 6,
wherein each unit (2) comprises a gripper (22) for
gripping the container and the machine (1) com-
prises a first cam (7) for overturing each gripped
container (3), so that the rinsing is performed by
the nozzle (21) in the overturned container (3),
and a second cam (8) for regulating said time trend
(TT) of the degree of penetration (Z) of the nozzle
(21) in the overturned container (2) .

8. A rinsing machine (1) according to any of Claims
from5 to 7, wherein each rinsing unit (5) comprises a
first cam follower for interactingwith said first cam (7)
to overturn the container (2) and a second cam
follower for interacting with said second cam (8)
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for regulating said degree of penetration (Z).

9. A rinsing machine (1) according to anyone of the
previous claims from 3 to 8, comprising a conveyor
(4) configured to sequentially convey each rinsing
unit (2) through an input station (5) for receiving the
container (2) to be rinsed, a rinsing path (RP) along
which the rinsing treatment occurs, and an optout
station (6) for releasing the rinsed container (2); the
rinsing machine (1) is configured so that the active
condition of each nozzle (21) corresponds to a plur-
ality of first sectors (31) of the rinsingpath (RP)which
are alternated with a plurality of second sectors (32)
of the rinsing path (RP), said second sectors (32)
corresponding to the inactive condition of each noz-
zle (21).

10. A rinsing machine (1) according to claim 9, wherein
each first sector (31) corresponds to an active period
(T1) of the nozzle (21), during which the nozzle (21)
adopts the active condition, and each second sector
(32) corresponds to an inactive period (T2) of the
nozzle (21), during which the nozzle (21) adopts the
inactive condition; the rinsing machine (1) is config-
ured to allow a user to set the duration of both active
and inactive periods (T1, T2).

11. Anapparatus for the packaging of pourable products
by means of containers (2), preferably a pourable
food product by means of plastic bottles (2), com-
prising a forming machine for sequentially forming
the containers (2); a rinsingmachine (1) according to
any one of the previous claims from 3 to 10, for
sequentially rinsing the formed containers (2); and
a filling machine for sequentially filling the rinsed
containers (2) with the pourable product.
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