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Description

FIELD OF THE INVENTION

[0001] This disclosure relates generally to a container
rinsing system and method, and more specifically to air
rinsing of containers such as beverage bottles without
the use of water or other elements that come into direct
contact with the containers.

BACKGROUND

[0002] Empty containers, such as PET (polyethylene
terephthalate) bottles, are typically used for storing a lig-
uid beverage before the liquid is consumed. Such con-
tainers may become contaminated with foreign material,
such as paper, wood dust, or plastic debris during ship-
ping, even when they are stored in boxes or other carrying
receptacles. The bottles can also become contaminated
as they are being processed prior to filling. Moreover,
during processing, contact between the containers and
the surfaces of articles, such as conveyors or carriers,
used to convey the containers, cause the containers to
pick up a small amount of net electrostatic charge, there-
by rendering the containers capable of attracting fine par-
ticles to the containers’ internal and external walls. Ad-
ditionally, the electrostatic charges on the bottles may
cause the bottles to cling to one another, thus causing
the bottles to move at an angle. This leads to bottles
falling off of the conveying system, particularly when us-
ing a belt or rope conveying system. Thus, the need to
rinse or otherwise clean the containers prior to filling is
necessary to ensure that the contents of the beverage
within the container are acceptable to the ultimate con-
sumer.

[0003] Typical dust particles contaminating these con-
tainers are extremely small, often measuring less than
10 microns in diameter. Any electrostatic charges on the
containers induce opposite charges on the particles to
attract and hold the particles on the container walls. To
remove particles adhering to the walls, these opposite
charges must be neutralized. Neutralizing the charges is
difficult, however, because the charges holding each dust
particle to a container wall are shielded by the dust par-
ticle itself. Moreover, once the electrostatic forces have
been momentarily abated, the freed dust particles must
be removed immediately before they re-attach them-
selves to the container.

[0004] Several methods have been implemented to
rinse the inside of a container or bottle. The methods
include spraying the containers with cold or hot water,
utilizing ozone or ozonated water as a sanitizing agent,
using ionized gas streams to rinse containers, and using
combinations of air and water for rinsing.

[0005] Examples of utilizing ionized gas streams sys-
tems for rinsing containers are disclosed in U.S. Patent
No. 7,621,301 to Wu et al. and U.S. Publication No.
2009/0101178 to Wu et al. These systems can have
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many applications in cleaning unwanted particles from
containers. For example, these systems can be used in
conjunction with a hot fill, ambient fill, cold fill, or aseptic
fill applications.

[0006] The disclosure also includes the following
clauses:

1. A method for assembling an air rinsing system for
containers comprising:

providing an air source for use in rinsing the con-
tainers;

connecting amanifold to the air source, the man-
ifold comprising a manifold inlet, an ionization
unit, and a manifold outlet for directing air from
the airsource atthe containers to aid in removing
debris from the containers;

placing the ionization unit within the manifold
such that when air is supplied to the manifold
during operation the air is ionized within the
manifold and during operation air is ionized be-
fore exiting the manifold outlet.

2. The method of clause 1 further comprising provid-
ing a vacuum system for the removal of particles.

3. The method of clause 2 further comprising provid-
ing the vacuum system to maintain a negative pres-
sure in the container rinsing system.

4. The method of clause 2 wherein the containerrins-
ing system is configured to recycle air from the vac-
uum system to the air source.

5. A method for rinsing containers comprising:

providing an air source for supplying air to con-
tainers;

receiving the airfrom the air source ata manifold
connected to the air source, the manifold com-
prising a manifold inlet, an ionization unit, and a
plurality of manifold outlets,

ionizing air received from the air source within
the manifold with the ionization unit before the
exits the manifold outlets;

expelling ionized air from the manifold through
the plurality of manifold outlets; and

passing a container over the plurality of manifold
outlets, wherein the ionized air assists in remov-

ing unwanted particles from the containers.

6. The method of clause 5 further comprising vacu-
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uming the unwanted particles with a vacuuming sys-
tem.

7. The method of clause 6 wherein the vacuuming
system maintains a negative pressure near the man-
ifold.

8. The method of clause 6 further comprising recy-
cling air from the vacuum system to the air source.

9. A container rinsing system comprising:
an air source;

amanifold connected to the air source, the man-
ifold comprising a manifold inlet, an ionization
unit, and a plurality of outlets; and

wherein the ionization unit is placed within the
manifold and the plurality of nozzles are located
on the manifold such that during operation air is
ionized before exiting the manifold.

10. The container rinsing system of clause 9 further
comprising a vacuum system for removal of parti-
cles.

11. The container rinsing system of clause 10 where-
in the vacuum system is configured to maintain a
negative pressure in the container rinsing system.

12. The container rinsing system of clause 11 where-
in the container rinsing system is configured to re-
cycle air from the vacuum system to the air source.

13. A container rinsing system comprising:

an air nozzle defining a central axis, the air noz-
zle adapted to be positioned proximate an open-
ing of a container, and adapted to direct a supply
of air to the container wherein the air is ionized
prior to entering into the nozzle;

a vacuum member forming a duct that defines
apassageway and wherein the duct further com-
prises a vacuum central axis and a vacuumi inlet,
the vacuum member connected to a vacuum
source, the vacuum member positioned around
the air nozzle, and the vacuum member adapted
to vacuum foreign particles away from the con-
tainer; and

wherein the vacuum central axis is generally
concentric with the nozzle central axis and a dis-
tal end of the nozzle is positioned proximate the
vacuum inlet such that the distal end of the noz-
zle is positioned at substantially the same height
as the vacuum inlet.
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14. The container rinsing system of clause 13 where-
in the air nozzle is positioned to direct the supply of
air in a downward direction into a right-side-up con-
tainer.

15. The container rinsing system of clause 13 further
comprising a second air nozzle positioned generally
adjacent the air nozzle.

16. The container rinsing system of clause 15 further
comprising a second vacuum member positioned
around the second air nozzle.

17. The container rinsing system of clause 13 further
comprising a plurality of air nozzles, wherein each
of the plurality of nozzles expels ionized air.

18. The container rinsing system of clause 17 further
comprising a plurality of vacuum members, wherein
each vacuum member is positioned around a re-
spective air nozzle.

19. The container rinsing system of clause 18 where-
in the plurality of vacuum members converge with
one another and are adapted to be collectively in
communication with the vacuum source.

20. A method of rinsing containers passing through
a container rinsing system comprising:

providing a vacuum member forming a duct that
defines a passageway and wherein the duct fur-
ther comprises an outer periphery, a vacuum
inlet, and a vacuum central axis and further pro-
viding air nozzles each defining a nozzle central
axis, a respective air nozzle being positioned
within a respective vacuum member wherein a
distal end of the nozzle is positioned proximate
the vacuum inlet such that the distal end of the
nozzle is positioned at substantially the same
height as the vacuum inlet, wherein the vacuum
member is connected to a vacuum source;

positioning the nozzle central axis concentric
with the vacuum central axis;

passing a plurality of containers by the vacuum
members and air nozzles;

ionizing the air prior to providing the air to the
nozzle;

supplying air towards the containers and along
the nozzle central axis; and

vacuuming unwanted foreign particles away
from the container.
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21. The method of clause 21 further comprising pro-
viding a plurality of nozzles and ionizing the air prior
to the air being expelled from the plurality of nozzles.

22. The method of clause 21 further comprising pro-
viding a plurality of vacuum members and wherein
each vacuum member defines a vacuum central axis
and the plurality of nozzles each have a nozzle cen-
tral axis and positioning each nozzle central axis con-
centric with each vacuum central axis.

BRIEF SUMMARY

[0007] In one embodiment a container rinsing system
is provided, such as for beverage containers wherein un-
wanted foreign particles are evacuated from the contain-
ers prior to being filled with a liquid beverage.

[0008] In another exemplary embodiment, a container
rinsing system has an air nozzle adapted to be positioned
proximate an opening of the container and adapted to
direct a supply of air to the container. The air can be
ionized prior to the air entering into the nozzle. A vacuum
member is adapted to be in communication with a vac-
uum source. The vacuum member is positioned around
the air nozzle and is adapted to vacuum foreign particles
away from the container.

[0009] According to another embodiment, the air noz-
zle has a nozzle central axis and the vacuum member
has a vacuum central axis thatis concentric with the noz-
zle central axis.

[0010] According to another embodiment, the air noz-
zle is positioned to direct the supply of air in any orien-
tation (e.g. downward or upward) depending on the ori-
entation of the container.

[0011] According to another embodiment, the system
has a plurality of air nozzles and a plurality of vacuum
members. Each vacuum member has an air nozzle po-
sitioned therein. In another exemplary embodiment, a
first air nozzle is an ionizing air nozzle and the remaining
air nozzles are high velocity air nozzles. In a further ex-
emplary embodiment, the plurality of nozzles includes a
first ionizing air nozzle and the remaining nozzles com-
prise between 5 and 7 high velocity air nozzles. Alterna-
tively, however, the air can be ionized prior to entering
the manifold such that all of the nozzles are ionizing noz-
Zles.

[0012] Accordingto another embodiment, the contain-
errinsing system further has a guide positioned adjacent
the air nozzle. The guide is adapted to engage a neck of
the container for vertical alignment of the container in
relation to the air nozzle.

[0013] Accordingto another embodiment, the contain-
er rinsing system has a conveyor adapted to move the
container past the air nozzle and vacuum member. The
conveyor has a first moving gripping member and a sec-
ond moving gripping member, the gripping members are
configured to collectively grip the container. In an exem-
plary embodiment, the first moving gripping member
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moves at a rate of speed different from the second mov-
ing gripping member wherein the conveyor is adapted to
rotate the container while moving the container through
the rinsing system.

[0014] According to another exemplary embodiment,
the conveyor may be in the form of an air conveyor. The
air conveyor has a track assembly and an air source.
Containers are movably supported by the track assembly
and the air source moves the containers along the track
and past the air nozzles and vacuum members.

[0015] In another exemplary embodiment, a method
for assembling an air rinsing system for containers is dis-
closed. The method comprises providing an air source
for use in rinsing the containers and connecting a man-
ifold to the air source. The manifold comprises a manifold
inlet, anionization unit, and a manifold outlet. The method
further comprises placing the ionization unit within the
manifold, such that during operation, air is ionized before
exiting the manifold outlet.

[0016] In another exemplary embodiment, a method
for air rinsing bottles is disclosed. The method comprises
providing an air source, receiving air from the air source
at a manifold connected to the air source, the manifold
comprising a manifold inlet, an ionization unit, and a plu-
rality of manifold outlets, ionizing the air within the man-
ifold with the ionization unit before the air exits the man-
ifold outlets, expelling ionized air from the manifold
through the plurality of manifold outlets, and passing a
bottle over or under the plurality of manifold outlets, and
the ionized air from the plurality of manifold outlets assists
in removing particles from the bottle.

[0017] It will be appreciated by those skilled in the art,
given the benefit of the following description of certain
exemplary embodiments of the container rinsing system
disclosed herein, that at least certain embodiments dis-
closed herein have improved or alternative configura-
tions suitable to provide enhanced benefits. These and
other aspects, features and advantages of this disclosure
or of certain embodiments of the disclosure will be further
understood by those skilled in the art from the following
description of exemplary embodiments taken in conjunc-
tion with the following drawings.

[0018] It will be appreciated by those skilled in the art,
given the benefit of the following description of certain
exemplary embodiments of the container rinsing system
disclosed herein, that at least certain embodiments of
the invention have improved or alternative configurations
suitable to provide enhanced benefits. These and other
aspects, features and advantages of the invention or of
certain embodiments of the invention will be further un-
derstood by those skilled in the art from the following
description of exemplary embodiments taken in conjunc-
tion with the following drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] To understand the presentinvention, it will now
be described by way of example, with reference to the
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accompanying drawings in which:

FIG. 1 is a front elevation view of a container rinsing
system of the present invention and further partially
showing a container handling system;

FIG. 2is afront elevation view of the containerrinsing
system shown in FIG. 1;

FIG. 3 is a plan view of the container rinsing system
shown in FIG. 1;

FIG. 4 is arear elevation view of the container rinsing
system shown in FIG. 1;

FIG. 5 is a bottom view of the container rinsing sys-
tem shown in FIG. 1;

FIG. 6is an end view of the container rinsing system
shown in FIG. 1 and showing an inlet of the system;

FIG. 7 is an end view of the container rinsing system
shown in FIG. 1 and showing an outlet of the system;

FIG. 8 is an end view of the container rinsing system
shown in FIG. 6 and showing additional components
of the system;

FIG. 9is an end view of the container rinsing system
shown in FIG. 6 and showing a container adjacent
to an air nozzle and vacuum member;

FIG. 10 is a front elevation view of an alternative
embodiment of a container rinsing system of the
presentinvention and further partially showing a con-
tainer handling system;

FIG. 11is anend view of the containerrinsing system
shown in FIG. 10, and showing an inlet of the system;

FIG. 12is afrontelevation view of another alternative
embodiment of a container rinsing system of the
presentinvention and further partially showing a con-
tainer handling system;

FIG. 13 is an end elevation view of the container
rinsing system shown in FIG. 12 and showing an
inlet of the system;

FIG. 14 is a bottom view of the container rinsing sys-
tem shown in FIG. 13;

FIG. 15 shows a perspective view of another exem-
plary embodiment of a container rinsing system;

FIG. 16A shows partial front view of the exemplary
embodiment of FIG. 15; and

10

15

20

25

30

35

40

45

50

55

FIG. 16B shows partial side view of the exemplary
embodiment of FIG. 15.

DETAILED DESCRIPTION OF CERTAIN EXEMPLARY

EMBODIMENTS

[0020] While this invention is susceptible of embodi-
ments in many different forms, there are shown in the
drawings and will herein be described in detail exemplary
embodiments of the invention with the understanding that
the present disclosure is to be considered as an exem-
plification of the principles of the invention and is not in-
tended to limit the broad aspect of the invention to the
embodiments illustrated.

[0021] FIG. 1 shows a container rinsing system gen-
erally designated with the reference numeral 10. The
container rinsing system 10 generally includes a nozzle
assembly 12 and a vacuum assembly 14. In one exem-
plary embodiment of the invention, the container rinsing
system 10 is typically operably associated with a con-
veyor 16. It is understood, however, that the conveyor
16 is not essential to the container rinsing system 10.
[0022] It is understood that the container rinsing sys-
tem 10 is used in conjunction with a larger container
processing assembly line 1 (not completely shown), or
container handling system 1. It is understood the con-
tainer processing assembly line 1 includes various known
conveyor assemblies and other handling apparatuses for
preparing containers such as beverage bottles, optional
additional rinsing of the containers, filling the containers
with a beverage or liquid and capping the containers for
subsequent shipment for consumption. It is further un-
derstood that the assembly line 1 including the container
rinsing system 10 transports containers at a high rate of
speed, typically in the range of 600-800 bottles per
minute.

[0023] As shown in FIGS. 1-3, the container rinsing
system 10is positioned along one portion of the container
processing assembly line 1. The containerrinsing system
10 has a first end 20, or inlet end 20, and a second end
22, or outlet end 22. As will be described in greater detail
below, the vacuum assembly 14 may include a housing
that defines the inlet end 20 and the outlet end 22. The
assembily line 1 delivers a plurality of containers C to the
inlet end 20. The conveyor 16 of the container rinsing
system 10 then transports the containers C through the
rinsing system 10 and past the outlet end 22. The con-
tainers C are then transported to other portions of the
assembly line 1 for further processing. In one exemplary
embodiment of the invention, the containers C are bottles
having a bottle finish CF and having a container opening
CO to be filled with a liquid beverage. The bottle finish
CF may also have a neck ring extending around a cir-
cumference of the container C.

[0024] As will be explained in greater detail below, the
nozzle assembly 12 has a plurality of nozzles and the
vacuum assembly 14 has a plurality of vacuum members.
In one simple form, a respective nozzle is operably as-
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sociated with a respective vacuum member to form a
rinsing module 24. In particular, the nozzle 12 is posi-
tioned within the vacuum member 14 wherein the vacu-
um member 14 generally surrounds the nozzle 12. The
rinsing system 10 utilizes a plurality of rinsing modules
24 arranged in series in one exemplary embodiment of
the invention.

[0025] FIGS.2and?7 further show the nozzle assembly
12. The nozzle assembly 12 generally includes a nozzle
manifold 26 and a plurality of individual nozzles 28 in fluid
communication with the manifold 26. One of the individ-
ual nozzles 28 is an ionizing nozzle 30 having suitable
electrical connections. As shown in FIGS. 4 and 8, the
nozzle manifold 26 has a central inlet opening 32 that
receives an air supply hose 35 via a quick disconnect-
type fitting 37 (FIG. 8). In one exemplary embodiment of
the invention, the plurality of nozzles are eight nozzles
24 including the one ionizing nozzle 30 and seven high
speed air jet nozzles 28. Alternatively, the air can be ion-
ized within the nozzle manifold such that each of the plu-
rality of nozzles expel ionized air. The nozzles 28 are
spaced along the nozzle manifold 26 from proximate the
inlet 20 of the system 10 and the outlet 22 of the system
10. The nozzles 28 are spaced generally equidistant
along the rinsing system 10. The nozzles 28, 30 are po-
sitioned such that distal ends 29 of the nozzles 28 are
directed in a downward direction. However, the nozzles
28, 30 can be oriented in any direction. As explained in
greater detail below, the nozzle assembly 12 is operably
associated with the vacuum assembly 14. Thus, the noz-
zle manifold 26 is contained within the vacuum assembly
14 and the central inlet opening 32 is positioned in a
corresponding opening in a rear portion of the vacuum
assembly 14. As discussed in greater detail below, the
nozzles 28 generally have a nozzle central axis N.
[0026] FIGS. 1-9 further show the vacuum assembly
14. The vacuum assembly 14 generally includes a hous-
ing 34 having a plurality of inner walls 36 defining a plu-
rality of vacuum members 70.

[0027] The housing 34 has a front wall 40, a rear wall
42, a first end wall 44, a second end wall 46, a top wall
48 and a bottom wall 50. The walls 40-50 are connected
together to form an inner cavity 52. As shown in FIGS. 4
and 8, the rear wall 42 has an outlet opening 54. The
outlet opening 54 is in communication with the inner cav-
ity 52. The outlet opening 54 is located proximate a top
of the rear wall 42 and the housing 34 generally tapers
towards the outlet opening 54. The housing 34 may have
an extension member 53 defining the outlet opening 54.
The outlet opening 54 is connected to a vacuum hose 56
(FIG. 8) via a quick release clamp 58 to be described in
greater detail below. The rear wall 42 further has an ap-
erture to accommodate the nozzle manifold 26. The front
wall 40 has a front access door 60 hingedly connected
to the housing 34 providing selective access to the vac-
uum assembly 14 via a door latch 62.

[0028] As shown in FIGS. 5-7, the bottom wall 50 has
a plurality of bottom openings 64 therein. In one exem-
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plary embodiment, the bottom openings 64 are circular
although other shapes are possible such as square or
rectangular. The bottom wall 50 is spaced upwards from
distal ends of the front wall 40 and rear wall 42. The distal
ends of the front wall 40 and the rear wall 42 form de-
pending legs 43 that define a channel 66 extending from
the rinsing system inlet 20 to the rinsing system outlet
22. As shown in FIG. 2, the inner walls 36 are positioned
in the inner cavity 52 of the housing 34. The inner walls
36 define a plurality of vacuum members 70. The vacuum
members 70 may have various cross-sectional configu-
rations including circular, square or rectangular. Each
bottom opening 64 defines a vacuum member inlet 72.
Each vacuum member 70 is a duct that defines a pas-
sageway 74 extending from the bottom opening 64, or
vacuum member inlet 72 to the outlet opening 54. The
vacuum members 70 are separate from one another. In
addition, the vacuum members 70 have a first segment
70a that has a general vertical orientation and a second
segment 70b that has an angled orientation extending
and converging to the outlet opening 54. As further shown
in FIG. 2, the vacuum members 70 extend to the outlet
opening via each respective second segment 70b where-
in the vacuum members 70 share a common outlet in the
form of the outlet opening 54. It is understood that the
vacuum members 70 could have separate outlet open-
ings as well as segments having only a vertical orienta-
tion. As discussed in greater detail below, the vacuum
members 70 generally have a vacuum member central
axis V.

[0029] AsshowninFIGS.1,3,8and9, asupportstruc-
ture 76 is associated with the housing 34. The support
structure has a first arm 78 connected at one end of the
housing 34 and a second arm 80 connected at an oppo-
site end of the housing 34. Thearms 78, 80 are connected
to the housing 34 via adjustment bolts 82 that cooperate
in slots 84 positioned in the arms 78, 80. This connection
configuration allows for adjustment of the rinsing system
height as described in greater detail below. The support
arms 78, 80 also have hinge release knobs 86 for further
manipulation of the housing 34 of the rinsing system 10.
[0030] As discussed, the nozzle assembly 12 is oper-
ably associated with the vacuum assembly 14. As further
shown in FIGS. 2 and 5-7, the nozzle manifold 26 is po-
sitioned within the housing inner cavity 52. The inlet 32
of the nozzle manifold 26 is positioned in the aperture of
the rear wall 42. Each nozzle 28 is in communication with
and extends from the nozzle manifold 26. Each nozzle
28 extends in a respective vacuum member 70 and in a
generally vertical orientation wherein the nozzle 28 is di-
rected in a downward direction. The vacuum member 70
is thus positioned around the nozzle 28. Furthermore, it
is understood that the vacuum member 70 defines an
outer periphery wherein the nozzle 28 is positioned within
the outer periphery of the vacuum member 70. The noz-
zle 28 extends in the first segment 70a of the vacuum
member 70. A distal end 29 of each nozzle 28 is posi-
tioned proximate the bottom openings 64 at the respec-
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tive inlets 72 of each vacuum member 70. In addition, in
an exemplary embodiment, the nozzle 28 is positioned
generally at a center of the vacuum inlets 72. Thus, the
nozzle central axis N is generally coincident or concentric
with the vacuum member central axis V. In this configu-
ration, the nozzle 28 is considered to be generally con-
centric or coincident with the vacuum member 70. The
nozzle 28 and vacuum member 70 are considered to
have a common central axis in an exemplary embodi-
ment. Other configurations are possible wherein the cen-
tral axes may be offset while the vacuum member 70 still
surrounds or is placed around the nozzle 28. In embod-
iments where the bottom opening 64 may have other
shapes such as square or rectangular, the nozzle 28 is
positioned to be generally centered in such a bottom
opening. This may also be considered a concentric-type
configuration. These structures may be considered to
share a common center.

[0031] Itis understood that the inner walls 36 have ap-
propriate access openings to accommodate the nozzle
manifold 26 and nozzles 28 which are sealed to maintain
separation between the vacuum members 70. As further
shown in FIG. 2, the ionizing nozzle 30 is positioned at
the first vacuum member 70 proximate the inlet 20 of the
rinsing system 10. A respective nozzle 28 is positioned
as described above in a respective vacuum member 70
in concentric fashion. The distal end 29 of the nozzle 28
is positioned proximate the vacuum inlet 72 and does not
extend past the bottom wall 50, such that the distal end
29 ofthe nozzle 28 is positioned at substantially the same
height as the vacuum inlet 72. The distal end 29 can
extend or protrude slightly past or be positioned above
the bottom wall 50 in other embodiments. The nozzle
manifold 26 can be adjusted relative to the housing 34
to achieve such configurations. The nozzles 28 could al-
so be provided with structure for individual adjustment.

[0032] Each respective nozzle 28 and vacuum mem-
ber 70 is considered to define the rinsing module 24. In
one exemplary embodiment, the rinsing system 10 has
eight rinsing modules 24 wherein eight nozzles 28 are
positioned in eight vacuum members 70. While in an ex-
emplary embodiment, the nozzles 28 and vacuum mem-
bers 70 lead to a common communication conduit (noz-
zle manifold 26, vacuum outlet 54), it is understood that
each nozzle 28 and vacuum member 70 can be separate
from one another and be connected to a separate air and
vacuum source.

[0033] As further shown in FIG. 8, the vacuum hose
56 is connected to the outlet opening 54 at the housing
34 wherein the vacuum hose 56 is in fluid communication
with all of the vacuum members 70. The vacuum hose
56 is connected to a suitable vacuum source. The nozzle
inlet 32 is connected to the air supply hose 35 with the
quick-disconnect fitting 37 wherein the air supply hose
35 is connected to a suitable pressurized, compressed
air source. It is understood that such compressed air is
suitably filtered.

[0034] As discussed, the conveyor 16 is operably as-
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sociated with the rinsing system 10 as well as other com-
ponents of the overall container handling system 1. In
the exemplary embodiment shown in FIGS. 1-9, the con-
veyor 16 (FIG. 1) has a track assembly 90 and pressu-
rized air ducts 92. The track assembly 90 includes a first
track member 94 spaced from a second track member
96 (FIG. 3). The track members 94, 96 receive and sup-
port the container finish CF wherein the neck ring on the
container C rides along the track members 94, 96. The
spacing between the track members 94, 96 is adjustable
to accommodate different sized containers C. A pressu-
rized air source is provided wherein pressurized air is
directed at the containers C through the ducts 92. Thus,
as shown in FIG. 1, the container C is moved along the
track members 94, 96 in the direction of the arrow by the
pressurized air directed onto the containers C.

[0035] AsshowninFIG.1,the containerrinsing system
10 is operably connected with other components of the
overall container handling system 1. The container rins-
ing system 10 is positioned along the handling system 1
such as shown in FIG. 1. The height of the housing 34
is set accordingly such that the containers C will pass
through the rinsing system 10 at a desired predetermined
spacing S (FIG. 9). In one exemplary embodiment, the
spacing S may be 1/8 in. This spacing S can vary. It is
desirable to have as minimal spacing S as possible such
that the rinsing module 24 is as close to the container
opening CO as possible while allowing clearance for the
containers C to pass through the rinsing system 10. The
conveyor 16 is operably connected with other conveyor
members in order to receive containers C from the han-
dling system 1 and to deliver the rinsed containers C
exiting the rinsing system 10 for further processing by
the container handling system 1. It is understood the
pressurized air source for the conveyor 16 is energized.
The vacuum hose 56 is connected to the vacuum assem-
bly outlet 54 and the vacuum source is energized. In ad-
dition, the air supply hose 35 is connected to the nozzle
manifold 26 and the pressure air source for the nozzle
assembly 12 is energized. It is also understood that the
housing 34 and conveyor 16 can be mounted having a
minimal slope to assist in the movement of the containers
C along the tracks 94, 96.

[0036] In any of the above embodiments, the unit can
be provided with automatic shut-off switches. The switch-
es can be arranged with sensors for detecting whether
air is being supplied to the system from the nozzles or
whether the vacuum members are providing suction.
[0037] Operation of the container rinsing system will
now be described. With the handling system 1 and con-
veyor 16 energized, a container C is conveyed to the inlet
20 of the rinsing system 10 wherein the neck ring on the
container finish CF rides along the track members 94,
96. The track members 94, 96 serve as a guide to engage
the neck of the container C for vertical alignment of the
container C in relation to the nozzle 28 and vacuum mem-
ber 70. The container C is conveyed in an upright fashion
wherein the container opening CO faces upwards. It is
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understood that a plurality of adjacent containers C are
conveyed one after another by the conveyor 16. The con-
tainer C passes through the channel 66 (FIG. 9) defined
by the housing 34. As the container C reaches the first
rinsing module 24, pressurized ionized air from the first
ionizing nozzle 30 is injected into the container C through
the container opening CO. The nozzle 30 directs the com-
pressed air in a downwards direction. This pressurized
air dislodges foreign particles, contaminants etc. from
the surfaces of the container C. The ionized air also neu-
tralizes the inside and outside surfaces of the container
C preventing particles from unduly adhering themselves
to the surfaces. At the same time, the vacuum member
70 provides suction to the container C wherein any such
particles or contaminants are directed away from the con-
tainer C. The vacuum members 70 provide suction in an
upward direction or any direction depending on their ori-
entation. The container C continues to be conveyed
along the conveyor 16 and through the rinsing system
10 wherein the container C passes through each suc-
cessive rinsing module 24 positioned in series. Accord-
ingly, the container C is subjected to pressurized air from
each nozzle 28 and suction from each vacuum member
70 from the remaining seven nozzle/vacuum members
of the rinsing modules 24 of the rinsing system 10. The
configuration of the rinsing modules 24 provide an oper-
ational zone around each nozzle 28 to immediately pick
up foreign particles and contaminants and direct such
particles through the vacuum members 70 and through
the vacuum hose 56. Accordingly, the container C is suit-
ably rinsed wherein foreign particles or contaminants are
dislodged from the surfaces of the containers C by the
nozzles 28 and the vacuum members 70 simultaneously
remove the foreign particles or contaminants from the
containers C before any foreign particles re-adhere to
the containers C. The containers C continue along the
conveyor 10 and to other portions of the container han-
dling system 1 to be filled, capped and prepared for ship-
ment.

[0038] It is understood that the containers C move at
considerable speeds through the system 10. The system
10 is capable of rinsing containers at 600-800 containers
per minute wherein the container C is at each rinsing
module 24 for fractions of a second. The pressurized
filtered air can be provided at various pressures and in
one exemplary embodiment, the pressurized air is at
40-70 psi. As discussed the predetermined spacing S
can be varied as desired and can be 1/8 in. in one em-
bodiment. By loosening the adjustment bolts 82, the
housing 34 can be vertically adjusted via the slots 84 to
vary the spacing S. The knobs 86 can also be used to tilt
the housing 34 when cleaning or servicing the system
10. The access door 60 also provides easy access into
the housing 34 to adjust the nozzle assembly 12, perform
maintenance or clean the nozzle assembly 12 or vacuum
assembly 14. The vacuum hose 56 and air supply hose
35 are also easily removable. Generally, the rinsing sys-
tem 10 can be easily and rapidly adjusted as desired. In
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other variations, rinsing modules 24 can be setup to trav-
el with the containers C for rinsing.

[0039] FIGS. 10-11 disclose an alternative embodi-
ment of a container rinsing system of the present inven-
tion, generally designated with the reference numeral
200. Many components are similar to the rinsing system
shown in FIGS. 1-9 and will be designated with similar
reference numerals in the 200 series of reference numer-
als.

[0040] Inthis embodimentthe containerrinsing system
10 is generally the same as the container rinsing system
10 shown in FIGS. 1-9. The system 200 utilizes eight
rinsing modules 224 constructed as described above. A
belt-driven conveyor 216 is provided in this embodiment
to convey the containers C through the rinsing system
200.

[0041] The conveyor 216 generally includes a first grip-
per member 291, a second gripper member 293 and a
motor 295. These components are generally supported
by a frame 297 that may rest on a floor or other support
surface. Each gripper member 291, 293 have a rotatable
belt and other supporting structure as is known. The first
gripper member 291 is spaced from the second gripper
member 293 a predetermined distance to accommodate
the containers C. As shown in FIG. 11, this spacing is
adjustable to accommodate containers having various
diameters. The motor 295 is operably connected to the
first gripper member 291 and the second gripper member
293 as shown in FIG. 10. It is understood that the rinsing
system 200 is supported by suitable support members
above the conveyor 216 as is desired for the containers
C to pass through the rinsing system 200 at the desired
spacing.

[0042] In operation, the first and second gripper mem-
bers 291, 293 are rotated by the motor. Containers C are
received from the container handling system 1 wherein
the gripper members 291, 293 grip the containers C and
convey the containers C through the rinsing system 200.
The rinsing system 200 rinses the containers C as de-
scribed above. The gripper members 291, 293 convey
the containers C to other portions of the container han-
dling system 1 for further processing. It is understood
that the operable connections between the motor 295
and first gripper member 291 and second gripper mem-
ber 293 can be such that one gripper member rotates at
a greater speed relative to the other gripper member. In
this fashion, the container C is also rotated about its cent-
er point as the container C moves linearly through the
rinsing system 200. This can assistin the rinsing process.
[0043] FIGS. 12-14 disclose another alternative em-
bodiment of a container rinsing system of the present
invention, generally designated with the reference nu-
meral 300. Certain components are similar to the rinsing
system shown in FIGS. 1-9 and FIGS. 10-11 and will be
designated with similar reference numerals in the 300
series.

[0044] In this embodiment, the conveyor 316 is gener-
ally the same in the embodiment of FIGS. 10-11. The
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rinsing system 300 is also similar to the rinsing system
of FIGS. 1-9, but uses six rinsing modules 324. As such,
the housing 334 has inner walls 336 that separate the
inner cavity 352 into six vacuum members 370. The noz-
zle manifold 326 supplies pressurized air to the six air
nozzles 328. The first air nozzle 330 is an ionized air
nozzle and the remaining five nozzles are high speed air
jet nozzles. Each nozzle 330 is positioned in concentric
fashion within the vacuum member 370 consistent with
the above description.

[0045] In operation, containers C are conveyed
through the rinsing system 300 by the conveyor 316 op-
erating in similar fashion to the conveyor of FIGS. 11-12.
The rinsing system 300 also operates in similar fashion
wherein the nozzle assembly 312 supplies air in a down-
ward direction while the vacuum assembly 314 supplies
suction in an upward direction depending on the orien-
tation of the bottles. The containers C pass by each rins-
ing module 324 and are then directed to additional por-
tions of the container handling system 1 for further
processing.

[0046] FIG. 15 shows another arrangement of an ex-
emplary container rinsing system 1010. The container
rinsing system 1010 is generally provided with an air
source (not shown), such as any mechanical device that
supplies pressurized air, a cleaning system 1020 for air
rinsing the bottles, an electrical control panel (not shown)
for running the rinsing operation, and a vacuuming sys-
tem 1100 for removal of unwanted particles and for air
circulation.

[0047] The cleaning system 1020 is provided for clean-
ing the inside of the bottles 1040 as they are transported
through the system 1010. The container rinsing system
1010 caninclude a series of guards 1024, shown in phan-
tomin FIG. 15, which retain the bottles 1040in a conveyor
arrangement 1012 to permit the bottles 1040 to pass
through each station at a very high rate of speed, on the
order of 800 bottles per minute.

[0048] A conveyor arrangement 1012 and a large pul-
ley wheel 1014 are provided for transferring the bottles
1040 through the cleaning system 1020. The bottle flow
path follows the direction of the arrows depicted in FIG.
15. As the bottles 1040 pass through the rinsing system
1010, the bottles 1040 become inverted in a generally
upside down position with the bottle opening being down-
wardly directed, as shown in FIG. 15. However, the bot-
tles 1040 and the rinsing system 1010 can be orientated
in any desired manner. The bottles 1040 can be held in
the conveyer arrangement 1012 by finger grippers 1039.
Such finger grippers 1039 are available, for example,
from Ambec, Inc. of Lynchburg, Va. Other methods of
conveying the containers are contemplated. For exam-
ple, neck grippers, conveyors, ropes either alone or in
combination with guide rails or guards can be used. An
air duct 1019 is provided, leading to the blower (not
shown) for withdrawing air from the air cleaning system
1020, through a series of ducts.

[0049] The air cleaning system 1020 is essentially en-
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closed by housing 1022 providing an enclosure to main-
tain substantial equilibrium of air flow within the system
1020. Two openings, one of which is shown in FIG. 16A,
are disposed at either longitudinal end of the enclosure
1022, which are required to permit the passage of the
bottles 1040. As shown in FIG. 16B, the enclosure 1022
can be provided with two plexiglass doors 1340A and
1340B. The plexiglass doors 1340A and 1340B can be
provided with handles 1342A and 1342B for easy access
to the inside area of the enclosure 1022 for maintaining
the system.

[0050] The rinsing system 1010 can be provided with
an air source to provide air to the containers 1040. HEPA
filters can be placed at the air source inlet and outlet for
filtering any unwanted particles from the air. A 0.3n
(99.9% efficiency) HEPA filter or pre-filtering assembly
can be added to the air source inlet to screen off micro-
organisms from the supply airand a 0.5 (99% efficiency)
HEPA filter can be added to the outlet of the air source
as a preventative measure for any unforeseeable debris
from the air source. The embodiments disclosed herein
could be implemented with any air source known in the
art.

[0051] The nozzles 1301 can be provided with internal
jonization units within a nozzle manifold 1303, which can
be configured to ionize the air before the air exits the
nozzles. The nozzle array 1300 can be mounted on the
nozzle manifold 1303. As shown in FIGS. 16A and 16B,
the nozzle array height can be adjusted up and down by
height adjustment screws 1326. The air nozzle array is
mounted to an adjustable bracket 1328, which has slots
1330 and guide pins 1332 for adjusting the height of the
nozzle array 1300 with respect to the bottles 1040 and
grippers 1039.

[0052] Airfrom the air source is exposed to the air ion-
izing units, which ionize the air for assisting with removing
particles from the passing containers. After the air is ion-
ized it is directed into the nozzles. As can be observed
from this arrangement, the air is ionized before reaching
and exiting the nozzles. This enhances cleaning, creates
a reliable and durable source for ionized air, and creates
a system that is easy to maintain.

[0053] Referring again to FIGS. 15, 16A, and 16B, the
rinsing system 1010 can also be equipped with a vacuum
system 1100 for vacuuming unwanted particles from the
bottles 1040 as they move on the conveyor 1012. The
vacuum system 1100 comprises a vacuum pan 1101,
which extends underneath the bottle flow path and un-
derneath the air manifold 1300. The vacuum pan 1101
is essentially in the form of a trough that becomes shal-
lower in the direction of the bottle flow path, as shown in
FIG. 16B. Along a centrally located longitudinal portion,
the trough is folded, and at the point adjacent and directly
beneath the ionizing nozzles 1301, is connected, for ex-
ample, by screws 1102 to a vacuum duct 1104, which in
one embodiment is in the form of a cylinder as shown in
FIG. 16A. The vacuum system 1100 can be provided with
two elbow shaped-manifolds or vacuum manifolds 1108,
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which each have suction inlets 1106. The vacuum man-
ifolds 1108 are located on either side of the manifold 1303
for ing unwanted particles from the system. As shown in
FIG. 16B, the vacuum manifolds 1108 can be provided
with diverging portions 1110 for expanding the vacuumed
area inside of the housing 1022.

[0054] The vacuum duct 1104 is connected to the duct
1019, (shown in FIG. 1) which is in fluid communication
with a vacuum source or air source (not shown) that pro-
vides a suction or vacuum force to the environment within
the housing 1022, where the nozzle array 1300 is con-
tained. The vacuum system 1100, which is powered by
the vacuum source, continually evacuates the air within
the housing 1022, together with any floating ionized dust
or other particles that have been removed from the sur-
faces of the bottles 1040 through the suction inlets 1106.
In addition, to helping extract the floating ionized dust or
other particles that have been removed from the surfaces
of the bottles 1040, the vacuum system 1100 also helps
in removing dirty air from the rinsing system 1010.
[0055] In one embodiment, the vacuum system 1100
can form part of a closed loop system in that the air ex-
tracted by the vacuum can be filtered by a HEPA filter
and recycled back to the air source and then provided to
the nozzle array 1300 for use in rinsing the bottles 1040
in the cleaning process. In another exemplary embodi-
ment a separate vacuum source can be used, such as a
Dayton model 2C940 blower. In either instance, the inlet
of the source is attached to the vacuum duct 1019.
[0056] An electrical control panel interacts with plant
PLC, which enables the air source to run at an optimal
fan rate depending on the particular bottle size and con-
veyor speed. Additionally, the electrical control panel (not
shown) is electrically connected to the nozzles disposed
onthe nozzle array 1300 within the bottle cleaning station
1020 to provide operator control.

[0057] The rinsing system 1010 is also equipped with
sensors at key locations for ensuring cleaning perform-
ance. Upon detection of an error in the system, for ex-
ample, low air pressure, improper filtration, or a non-func-
tioning ionizer, the system can be configured to give a
warning signal to the operator and can be configured to
shut down operation. In any of the above embodiments,
if any of the sensors connected to the vacuum members
or the nozzles senses a lack of suction or a lack of air
pressure respectively, the system is automatically shut
down via an automatic shut-off switch.

[0058] During operation, the cleaning system 1020
cleans the inside of the bottles 1040 as they are trans-
ported through the rinsing system 1010. The bottles 1040
are transported through the rinsing system 1010 so that
each bottle 1040 traverses the various stations, for ex-
ample, the bottle gripping station (not shown) and the
bottle cleaning system 1020. The conveyor arrangement
1012 transfers the bottles 1040 so the bottle flow path
follows the direction of the arrows, and as a result of the
bottle path passing around a large pulley rotating wheel
1014, the bottles 1040 become inverted in a generally
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upside down position with the opening being downwardly
directed, as shown by bottle 1040 in FIG. 15. The bottles
1040 are preferably held in the conveyer arrangement
by the finger grippers 1039 (shown in FIG. 16A). As the
bottles 1040 pass through the cleaning system 1020, air
is directed inside the bottles 1040 by the nozzles 1301
on the nozzle array 1300. This has the effect of discharg-
ing any particles located inside the bottles 1040. The
pressure of the air exiting the nozzles can be regulated
at the air source and can be manipulated by any suitable
methods known in the art. It may be desired to customize
the pressure of the air based on the type and/size of the
bottle being cleaned.

[0059] The vacuum system 1100, which continually
evacuates the air within the housing 1022, evacuates
any floating ionized dust or other particles that have been
removed from the bottles 1040. Consequently, tiny par-
ticles that have been displaced from the bottle surfaces
that remain entrained in the air within housing 1022 are
evacuated from the bottle environment and are no longer
available to re-adhere to the surface again in the event
they become de-ionized. Additionally, the vacuum can
be applied such that a negative pressure is maintained
across the system. This helps prevent dirty air from being
blown into the environment surrounding the system and
prevents the dirty air from contaminating the surrounding
environment and equipment.

[0060] The containerrinsing system of the present dis-
closure provides several advantages. The container rins-
ing system utilizes much less electric energy than tradi-
tional air systems (less than half of the electric energy)
to air rinse empty bottles. It is robust, leads to less down
time of the bottling operation, and requires less mainte-
nance than preexisting systems.

[0061] Additionally, because the system is an air-only
system as opposed to a water-based system or combi-
nation air/water system, the system uses fewer natural
resources such as water and electricity. The rinsing sys-
tem also has a small footprint saving on facility space.
Previous designs required a larger footprint and more
structure and components. The design also allows the
nozzles to be positioned closer to the bottle finish en-
hancing rinsing capabilities. Because the system com-
ponents, including the housing and conveyor, can be
easily adjusted, rapid change-over of the system is
achieved for differently-sized bottles. Use of the ionizing
airnozzle neutralizes electrostatic charges both oninside
and outside surfaces of the containers. Overall, because
of its simplified structure and operation, the rinsing sys-
tem is less expensive to fabricate, operate and maintain.
[0062] In any of the above embodiments, if either of
the sensors connected to the vacuum members or the
nozzles senses a lack of suction or a lack of air pressure
respectively, the system is automatically shut down via
an automatic shut-off switch.

[0063] Given the benefit of the above disclosure and
description of exemplary embodiments, it will be appar-
ent to those skilled in the art that numerous alternative
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and different embodiments are possible in keeping with
the general principles of the invention disclosed here.
Those skilled in this art will recognize that all such various
modifications and alternative embodiments are within the
true scope and spirit of the invention. The appended
claims are intended to cover all such modifications and
alternative embodiments. It should be understood that
the use of a singular indefinite or definite article (e.g., "a,"
"an," "the," etc.) in this disclosure and in the following
claims follows the traditional approach in patents of
meaning "at least one" unless in a particular instance it
is clear from context that the term is intended in that par-
ticular instance to mean specifically one and only one.
Likewise, the term "comprising" is open ended, not ex-
cluding additional items, features, components, etc.

Claims

1. A method for assembling an air rinsing system
(1010) for containers (1040) comprising:

providing an air source for use in rinsing the con-
tainers (1040);

connecting a manifold (1303) to the air source,
the manifold (1303) comprising a manifold inlet,
an ionization unit (1301), and a manifold outlet
for directing air from the air source at the con-
tainers (1040) to aid in removing debris from the
containers (1040); and

placing the ionization unit (1301) within the man-
ifold (1303) such that when the air is supplied to
the manifold during operation, the air is ionized
within the manifold and the air is ionized before
the air exits the manifold outlet.

2. The method of claim 1, further comprising providing
a vacuum system for the removal of particles, pref-
erably further comprising providing the vacuum sys-
tem (1100) to maintain a negative pressure in the air
rinsing system, or wherein the air rinsing system is
configured to recycle air from the vacuum system to
the air source.

3. A method for rinsing containers comprising:

providing an air source for supplying air to con-
tainers;

receiving the air from the air source at a manifold
(1303) connected to the air source, the manifold
(1303) comprising a manifold inlet, an ionization
unit (1301), and a plurality of manifold outlets;
ionizing the air received from the air source with-
in the manifold with the ionization unit before the
air exits the plurality of manifold outlets;
expelling ionized air from the manifold through
the plurality of manifold outlets; and

passing a container over the plurality of manifold
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outlets, wherein the ionized air assists in remov-
ing unwanted particles from the containers.

The method of claim 3, further comprising vacuum-
ing the unwanted particles with a vacuum system,
preferably wherein the vacuum system maintains a
negative pressure near the manifold, or further com-
prising recycling air from the vacuum system to the
air source.

The method of claims 4, wherein the vacuum system
comprises a vacuum pan extending under a bottle
flow path, and elbow-shaped manifolds or vacuum
manifolds having suction inlets.

A container rinsing system (1010) comprising:

an air source; and

a manifold (1303) connected to the air source,
the manifold (1303) comprising a manifold inlet,
an ionization unit (1301), and a plurality of noz-
zles (1300);

wherein the ionization unit (1301) is placed with-
in the manifold (1303) and the plurality of noz-
zles (1300) are located on the manifold (1303)
such that during operation air is ionized before
exiting the manifold (1303);

wherein the container rinsing system preferably
further comprises a vacuum system (1100) for
removal of particles from containers (C).

The container rinsing system of claim 6, wherein the
vacuum system (1100) is configured to maintain a
negative pressure in the container rinsing system,
orwherein the container rinsing system is configured
to recycle air from the vacuum system to the air
source.

A container rinsing system comprising:

an air nozzle defining a nozzle central axis, the
air nozzle adapted to be positioned proximate
an opening of a container, and adapted to direct
a supply of air to the container, wherein the air
is ionized prior to entering into the air nozzle;

a vacuum member forming a duct that defines
apassageway and wherein the ductfurther com-
prises a vacuum central axis and a vacuum inlet,
the vacuum member connected to a vacuum
source, the vacuum member positioned around
the air nozzle, and the vacuum member adapted
to vacuum foreign particles away from the con-
tainer; and

wherein the vacuum central axis is generally
concentric with the nozzle central axis and a dis-
tal end of the air nozzle is positioned proximate
the vacuum inlet such that the distal end of the
air nozzle is positioned at substantially the same
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height as the vacuum inlet.

The container rinsing system of claim 8, wherein the
air nozzle is positioned to direct the supply of air in
a downward direction into a right-side-up container,
and/or further comprising a second air nozzle posi-
tioned generally adjacent the air nozzle, preferably
further comprising a second vacuum member posi-
tioned around the second air nozzle.

The container rinsing system of claim 9 or 9, further
comprising a plurality of air nozzles, wherein each
of the plurality of air nozzles expels ionized air;
preferably further comprising a plurality of vacuum
members, wherein each vacuum member is posi-
tioned around a respective air nozzle;

more preferably wherein the plurality of vacuum
members converge with one another and are adapt-
ed to be collectively in communication with the vac-
uum source.

A method of rinsing containers passing through a
container rinsing system comprising:

providing a respective vacuum member, the re-
spective vacuum member forming a duct that
defines a passageway and wherein the duct fur-
ther comprises an outer periphery, a vacuum
inlet, and a vacuum central axis;

providing a plurality of air nozzles, each air noz-
zle defining a nozzle central axis, wherein a re-
spective air nozzle in the plurality of air nozzles
is positioned within the respective vacuum
member, wherein a distal end of the respective
air nozzle is positioned proximate the vacuum
inlet of the respective vacuum member such that
the distal end of the respective air nozzle is po-
sitioned at substantially the same height as the
vacuum inlet, and (iii) the respective vacuum
member is connected to a vacuum source;
positioning a respective nozzle central axis of
the respective air nozzle to be concentric with a
respective vacuum central axis of the respective
vacuum member;

passing a plurality of containers by the respec-
tive vacuum member and the plurality of air noz-
zles;

ionizing air prior to providing the air to the plu-
rality of air nozzles, thereby providing the plu-
rality of air nozzles with ionized air;

expelling the ionized air from the plurality of air
nozzles;

supplying the ionized air towards the plurality of
containers along the nozzle central axis of each
air nozzle in the plurality of air nozzles; and
vacuuming unwanted foreign particles away
from the plurality of containers.
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13.

14.
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The method of claim 5, wherein the elbow-shaped
manifolds (1108) are located on either side of the
manifold and are provided with diverging portions.

The method of claim 5 or 12, wherein the vacuum
pan (1101) is in the form of a trough that becomes
shallower in the direction of a flow path of the con-
tainers.

The method of claim 11, comprising:

providing a plurality of vacuum members com-
prising the respective vacuum member, wherein
each vacuum member in the plurality of vacuum
members defines a corresponding vacuum cen-
tral axis and corresponds to a corresponding air
nozzle in the plurality of air nozzles, wherein the
corresponding air nozzle has a corresponding
nozzle central axis; and

positioning each corresponding nozzle central
axis concentric with the corresponding vacuum
central axis.
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Only part of the further search fees have been paid within the fixed time limit. The present European
search report has been drawn up for those parts of the European patent application which relate to the
inventions in respect of which search fees have been paid, namely claims:

[

D None of the further search fees have been paid within the fixed time limit. The present European search
report has been drawn up for those parts of the European patent application which relate to the invention
first mentioned in the claims, namely claims:

D The present supplementary European search report has been drawn up for those parts
of the European patent application which relate to the invention first mentioned in the
claims (Rule 164 (1) EPC).
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European -
0)» et LACK OF UNITY OF INVENTION Application Number

des brevets SHEETB EP ]_8 ]_8 9552

The Search Division considers that the present European patent application does not comply with the
requirements of unity of invention and relates to several inventions or groups of inventions, namely:

1. claims: 1-14

A method for assembling an air rinsing system for containers
wherein the container rinsing system is configured to
ricyc1e air from the vacuum system to the air source (claim
2).
A container rinsing system wherein the container rinsing
system is configured to recycle air from the vacuum system
to the air source (claim 7).

And

A method for rinsing containers comprising:

expelling ionized air from the manifold through the
plurality of manifold outlets (claim 3).

A container rinsing system further comprising a plurality of
air nozzles, wherein each of the plurality of nozzles expels
jonized air (claim 10).

A method of rinsing containers passing through a container
rinsing system whereby preferably further comprising
providing a plurality of nozzles and ionizing the air prior
to the air being expelled from the plurality of nozzles
(claim 14),

1.1. claims: 1, 2, 6, 7, 11, 14(completely); 8, 9(partially)

A method for assembling an air rinsing system for containers
wherein the container rinsing system is configured to
ricyc1e air from the vacuum system to the air source (claim
2).

A container rinsing system wherein the container rinsing
system is configured to recycle air from the vacuum system
to the air source (claim 7).

1.2. claims: 3-5, 10, 12, 13(completely); 8, 9(partially)

A method for rinsing containers comprising:

expelling ionized air from the manifold through the
plurality of manifold outlets (claim 3).

A container rinsing system further comprising a plurality of
air nozzles, wherein each of the plurality of nozzles expels
jonized air (claim 10).

A method of rinsing containers passing through a container
rinsing system whereby preferably further comprising
providing a plurality of nozzles and ionizing the air prior
to the air being expelled from the plurality of nozzles
(claim 14).

Please note that all inventions mentioned under item 1, although not
necessarily linked by a common inventive concept, could be searched
without effort justifying an additional fee.
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This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

07-12-2018
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2009101178 Al 23-04-2009  NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82
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