EP 3 577 055 B1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
08.03.2023 Bulletin 2023/10

(21) Application number: 17716019.9

(22) Date of filing: 30.01.2017

(11) EP 3 577 055 B1

EUROPEAN PATENT SPECIFICATION

(51) International Patent Classification (IPC):
B67C 7/00 (2006.07)

(562) Cooperative Patent Classification (CPC):
B67C 7/0086; B67C 7/00; B67C 7/0073;
B67C 2003/2697

(86) International application number:
PCT/SK2017/000002

(87) International publication number:
WO 2017/135902 (10.08.2017 Gazette 2017/32)

(54) METHOD OF PACKAGE FILLING IN THE PRESSURE-SEALED AREA AND EQUIPMENT FOR

PERFORMANCE OF SUCH FILLING

VERFAHREN ZUR PACKUNGSBEFULLUNG IM DRUCKDICHTEN BEREICH UND VORRICHTUNG
ZUR AUSFUHRUNG SOLCH EINER BEFULLUNG

PROCEDE DE REMPLISSAGE D’EMBALLAGE DANS UNE ZONE AUTOCLAVE ET EQUIPEMENT
PERMETTANT L’EXECUTION DUDIT REMPLISSAGE

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 03.02.2016 SK PP122016

(43) Date of publication of application:
11.12.2019 Bulletin 2019/50

(73) Proprietor: Sofranko, Jan
082 37 Siroke (SK)

(72) Inventor: Sofranko, Jan
082 37 Siroke (SK)

(74) Representative: Vasil, Martin
Advokatska kancelaria
VASIL & partners, s.r.o.
Zizkova 4D
040 01 Kosice (SK)

(56) References cited:
EP-A1-0 414 031
GB-A-1212 503
US-A-6 082418

DE-A1- 3 611 391
JP-A- HO 551 088
US-B1- 6 230 472

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)



1 EP 3 577 055 B1 2

Description
Field of technology

[0001] In general, this invention refers to the filling of
various type packages with products (especially with bev-
erages, both carbonated and non-carbonated ones) en-
abling filling of the products (such as milk, beer, wine,
lemonade, baby food, juice) into the packages in highly
sterile environment of the pressure-sealed filling device
with protective atmosphere option, without a secondary
contamination from the surrounding environment. The
invention - a method of package filling in the pressure-
sealed area and equipment for performance of such filling
- enables sealing of the package at overpressure.

Background of the invention

[0002] Severalprinciples are used forfilling of products
(beverages): level filling with gravitation, vacuum or over-
pressure filling and volumetricfilling. Currently, the pack-
age being filled passes through the various areas during
filling process, from package preparation to package fill-
ing and sealing. Air-turbulence occurs during filling and
sealing, resulting in eventual secondary contamination
of the product being filled. During filling of the carbonated
products, the package moves from the pressurized area
to the area with atmospheric pressure where it is sealed.
Such change of environment affects a quality of beverage
carbonation level with resulting possibility of secondary
contamination.

[0003] US6230472B1 discloses a method of package
filing and a filling equipment in accordance with the pre-
ambles of claims 1 and 2.

Summary of the invention

[0004] The invention is defined by the features of
claims 1 and 2.

[0005] Aneckofpackage (e.g. PET bottle, glass bottle,
aluminium package, combined package,) together with
cap from the external non-sterile area is clamped in the
area of filling device. These elements are clamped in the
bottom rotary section (2). Bottom valve (4) closes the
pressurized filling area by pushing into the seat - with
option to maintain the atmospheric pressure, overpres-
sure or vacuum j- and then the sterilization process starts.
A whole internal space of the package (3), neck of pack-
age (16), cap (6) and filling area of the filling device (12)
is sterilized (e.g. sterilization with: H,O, followed by hot
air - temperature activation). Before filling, an air (oxygen)
in the filling area can be replaced with inert gas (e.g.
nitrogen). Then, the filling with sealing takes place. Ail;
the above steps take place in the sealed filling area that
is the main and the most important benefit of this filling
method. The invention - a method of package filling in
the pressure-sealed area and equipment for perform-
ance of such filling - provides a high cleanness and even
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sterility of filling. In case of this invention method of pack-
age filling in the pressure-sealed area and equipment for
performance of such filling j- the package is sealed before
itleaves the filling area. In case of carbonated beverages
this means that package is sealed under pressure. A
standard filling method requires a relief of filling overpres-
sure to atmospheric pressure after package is filled that
results in beverage foaming and escape of the carbon-
ation gas from the beverage (e.g. CO,). During this filling
process, no depressurization takes place before sealing
which is an evident benefit. The invention - a method of
package filling in the pressure-sealed area and equip-
ment for performance of such filling - enables a more
effective filling of carbonated beverages. This invention
also enables a skipping of any step (e.g. sterilization, air
replacement with inert gas, etc.).

[0006] Duringstandardfilling method a secondary con-
tamination from the surrounding area cannot be eliminat-
ed. In case of this invention - a method of package filling
in the pressure-sealed area and equipment for perform-
ance of such filling - a secondary contamination of bev-
erage from the surrounding environment is avoided.

Description of terms used for explanation of inven-
tion:

[0007]

Filling equipment - a device where product is filled
to the package

Pressure-sealed area - a space where required pres-
sure can be maintained

Product - milk, beer, wine, lemonade, baby food,
juice, carbonated and non-carbonated beverages
Sterilization - a physical or chemical process used
for elimination of all microorganisms in given envi-
ronment, object or device

Carbonated beverage - a beverage enriched with
carbon oxide

Neck of package - a part of package used for filling
of package with product and part suitable for pack-
age handling

Sterilization - multifunction needle - a pipeline ending
in the filling area through which a peroxide and air
mixture, sterile air or inert gas is driven into the filling
area

Filling head - a pipeline end, feeding product from
the storage tank above the filling point

Sealing head - it serves for firm mounting of cap on
the package and tightening of the cap
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Filling shut-off valve - a valve sealing area under the
filing head to separate this a ea from the surrounding
environment

Bottom valve - a valve used for closing of opening
after cap is installed in the sealing head

Product storage tank - a tank with design avoiding a
contamination of the product from the surrounding
environment and enabling a keeping of the required
pressure for filling.

List of figures in drawings

[0008] The invention - a method of package filling in
the pressure-sealed area and equipment for perform-
ance of such filling - is described in detail using the en-
closed figures. Figure 1 shows the filling equipment in
respect to the top section as fixed part of the filling equip-
ment. Figure 2 shows the filling equipment with focus on
its movable section - the bottom rotary section. Figure 3
shows a top view of the filling equipment. Figure 4 shows
three basic positions of the filling equipment during the
working cycle. Figure 5 shows the filling equipment dur-
ing the working cycled, namely in stage 1 - sterilization.
For detailed description of the figure and process see a
description of process in position 1. Figure 5 shows the
filing equipment in filling position. For detailed descrip-
tion of processes showed in Figure 6 see a process de-
scription in position 2. Figure 7 and Figure 8 shows the
filling shut-off valve in open and closed position. Figure
9 shows the filling equipment during the sealing process.
For detailed description of the process showed in this
Figure see the process description in position 3. Figures
10 to 14 show the principle of filling equipment as whole,
without the bottom rotary section. In this case, the pack-
age and cap is in stable position and the operating ele-
ments - sterilization (multifunction) needle, feeding head
and sealing head - are being exchanged above this po-
sition.

[0009] Theindividual pictures of invention on enclosed
drawings are provided for illustration purposes only.

Examples of invention implementation

[0010] The filling equipment consists of two basic sec-
tions: top fixed section (1) - Figure 1,1 and movable sec-
tion - bottom rotary section (2) - Figure 2. The following
operating elements are mounted on these basic sections:
sterilization - multifunction needle (7), filling head (9),
sealing head (5), filling shut-off valve (13), and bottom
valve (4) - Figure 5 and Figure 6. Workmanship and ma-
chining of all components requires materials suitable for
the food industry, with the lowest possible surface rough-
ness to provide a sterile environment. The temperature
and pressure sensors can be installed in the filling area
to enable a control of sterilization process. The bottom
rotary section (2) is connected with shaft, passing
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through the top fixed section (1). By rotation of shaft, the
bottom section is positioned in the required position. In
the bottom rotary section (2) there is an opening with seat
for the bottom valve (4) sealing and opening for mounting
of cap-aPET bottle is showed on the figure. The package
(3) is clam ped in the bottom rotary section - the package
is sealed (3) by pushing the package neck (16) onto the
sealing surface of the bottom rotary section. The cap is
inserted into the bottom valve (4) and valve is closed by
pushing the valve sealing surface into the seat on the
bottom rotary section (2). In this way, a filling area (12)
is sealed and separated from the surrounding environ-
ment. The bottom rotary section (2) is set to the position
1 - sterilization (Fig. 4). A minimum peroxide concentra-
tion of 35% is required for sterilization by peroxide. A
peroxide-air mixture is heated in the heating element of
the peroxide evaporator (17)to approx. 200°C. After ster-
ilization valve (23) and d rain valve (10) is opened, a
peroxide-air mixture is fed through the sterilization - mul-
tifunction needle to the package (3), filling area (12) and
external surface of the cap (6). Next, the sterilization
valve (23) of the peroxide evaporator (17) and the drain:
valve (io) are closed. In this way, the filling area (12),
package (3) and cap (6) is sterilized by peroxide. After
opening of the sterilization valve (23) for supply of hot
sterile air and after opening of the drain valve (10), the
filling area (12), package (3) and cap (6) is blown out
through the sterilization (multifunction) needle (7) with
sterile hot air, heated to approx. 140°C and prepared in
air exchanger (18). The cap (6) is taken by the sealing
head (5) and sterilization process using the peroxide and
hot air blow is repeated. In this way, an internal surface
of the cap (6) is sterilized. Next, the filling area (12) and
package (3) can be filled with inert gas - e.g. nitrogen -
from the inert gas tank (19). The bottom rotary section
(2) is set to the position 2 - filling. In this step, a pressure
inthe productstorage tank (22) is equalized with pressure
in the filling area (12) as first. The filling head shut-off
valve (13) opens by sliding downward and turning outside
the operating area of the filling head (9) - Fig. 6. The filling
process starts with opening of the product valve (20).
After required volume is filled (regulated by flow meter
21), the product valve (20) closes. The filling head shut-
off valve (12) closes by turning under the filling head (9)
and sliding upward. The bottom rotary section (2) is set
to the position 3 - sealing. The sealing head with cap (6)
mounted moves downwards to the package neck (16) by
turning around the own rotation axis (15). After sealing,
the sealing head (5) returns back to the top initial position
- see Figure 9. The filled and sealed package (3) with
product (14) - PET bottle showed on the Figure - is re-
moved from position and new empty package is inserted.
Next, the whole sterilization, filling and sealing process
repeats. The entire filling area is connected to the sani-
tation circuit, used for cleaning of pipelines, valves and
whole filling area after completion of the production
batch.

[0011] The above described procedure applies for
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showed PET bottle with the screw cap. In case of other
package type, the clamping and sealing of the package
and eventually a filling method shall be modified accord-
ingly.
[0012] Key for the enclosed drawings - Figures 1 - 9:
1 Top fixed section

2 Bottom rotary section

3 Package

4 Bottom valve

5 Sealing head

6 Cap

7 Sterilization (multifunction) needle

8 Sealing of the bottom rotary section

9 Filling head

10 Drain valve

11 Bottom section rotation axis

12 Filling area

13 Filling head shut-off valve

14 Product

15 Sealing head rotation axis

16 Package neck

17 Peroxide evaporator

18 Air exchanger

19 Inert gas tan

20 Product valve

21 Flow meter

22 Product tank

23 Sterilization valve

P1 Pressure in product tank

P2 Pressure in package

P3 Pressure in product

P4 Pressure in filling area

[0013] Thefillingequipmentcanbe made asassembly,
without the bottom rotary section. In such case, the pack-
age and cap is in stable position and the operating ele-
ments - sterilization (multifunction) needle (33), filling
head (25) and sealing head (26) - are being exchanged
above this position. For detailed description see attached
Figures 10 - 14. The whole sterilization, filling and sealing
process is divided to five stages:

Stage 1 - mounting of cap (29) and empty package
(30) in the filling equipment.

Stage 2 - closing of filling head shut-off valve (27)
and bottom valve (28), opening of drain valve (32),
initialization of sterilization process - the filling equip-
ment area, package and cap blow out with the per-
oxide-air mixture, followed with sterile hot air purging
through the sterilization multifunction needle (33)
and sterilization pipeline (31), and drain valve (32)
closing.

Stage 3 - pressurization of the filling equipment area
and package with the inert gas pressure (e.g. with
nitrogen) through the multifunction needle (33),
opening of the filling head shut-off valve (27) and
filling of package (30) with product.

(]
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Stage 4 - closing of the filling head shut-off valve

(27), sealing of package (30) with cap (29).

Stage 5 - removal of filled and scaled package (30).
[0014] Key forthe enclosed drawings - Figures 10 - 14:
24 Fixed section
25 Filling head
26 Sealing head
27 Filling head shut-off valve
28 Bottom valve
29 Package cap
30 Package
31 Sterilization pipeline
32 Drain valve
33 Sterilization (multifunction) needle
34 Package carrier
35 Cap carrier

Claims

1. A method of package filling with various liquids en-
abling afilling of packages with liquids in sterile, pres-
sure-sealed area of the filling equipment without
change of pressure during filling process and with
elimination of foaming of the liquids, being filled into
the packages, with preservation of the highly sterile
environment and package from the moment when
package is filled with a given liquid to a package seal-
ing with an appropriate sterilized cap, the method
being characterized in that the neck of package
together with a cap from the external non-sterile area
is clamped in a bottom rotary section (2) or fixed
section (24), depending on design of the filling de-
vice, and a bottom valve (4, 28) used for inserting of
cap into the filling equipment closes the pressurized
filling area by pushing into a seat - with option to
maintain the atmospheric pressure, overpressure or
vacuum - and then the sterilization process starts,
wherein a whole internal space of the package (3,
30), neck of package (16), cap (6, 29) and filling area
of the filling device (12) is sterilized.

2. Filling equipment comprising a pressure sealed ar-
ea, a filling head, a filling shut-off valve, a valve on
the filling head, a sealing head, the filling equipment
being adapted for enabling a filling of packages with
various liquids in the sterile, pressure-sealed area
without a change of pressure and with elimination of
liquid foaming during filling, the filling equipment hav-
ing means for inserting a package and cap into the
filling equipment and sterilization by feeding of H,O,
and activation of H,O, by hot sterile air, wherein the
filling equipment is adapted such that after applica-
tion of hot sterile air, the filling process starts by turn-
ing the valve on the filling head and ends by closing
of the filling shut-off valve, turning of the valve on the
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filing head back to the filling head and following ro-
tation of the sealing head downwards around the ro-
tation axis together with the loaded cap after a re-
quired volumeis achieved to close thefilled package,
wherein the filling equipment is characterized in
thatit consists of two basic sections: top fixed section
(1) and mobile section - bottom rotary section (2),
wherein the following operating elements are mount-
ed on these basic sections: sterilization - multifunc-
tion needle (7), filling head (9), sealing head (5), filling
shut- off valve (13), and bottom valve (4), wherein
the bottom rotary section (2) is connected with shaft
passing through the top fixed section (1), and in the
bottom rotary section (2) there is an opening with
seat for the bottom valve (4) sealing and opening for
mounting of the cap, wherein the filling equipment
can be made as assembly, without the bottom rotary
section, wherein in such case, the filling equipment
is adapted such that the package and cap is in stable
position and the operating elements - sterilization
multifunction needle (33), filling head (25) and seal-
ing head (26) - are being exchanged above this po-
sition.

Patentanspriiche

1.

Verfahren zum Abflllen von Verpackungen mit ver-
schiedenen Flussigkeiten, das das Abflllen von Ver-
packungen mit Flissigkeiten in einem sterilen,
druckabgedichteten Raum der Abfiillvorrichtung oh-
ne Druckanderung wahrend des Fiillvorgangs und
mit Eliminierung des Aufschaumens von Flissigkei-
ten wahrend des Abfillens in Verpackungen ermdg-
licht, mit Aufrechterhaltung der hochsterilen Umge-
bung und Verpackung vom Moment des Abfiillens
der Verpackung mit der gegebenen Flissigkeit bis
zum VerschlieRen der Verpackung mit einem geeig-
neten sterilisierten Verschluss, dadurch gekenn-
zeichnet, dass der Hals der Verpackung zusammen
mit dem Verschluss aus dem duf3eren unsterilen Be-
reich je nach Bauausfiihrung der Abfiillvorrichtung
im unteren drehbaren Teil (2) oder festen Teil (24)
eingespannt ist, und das untere Ventil (4, 28), das
zum Einsetzen des Verschlusses in die Abfillvor-
richtung dient, den unter Druck stehenden Abfillbe-
reich durch das Eindrucken in den Sitz verschlieft -
mit der Mdglichkeit der Aufrechterhaltung des at-
mospharischen Drucks, Uber- oder Unterdrucks -
und anschliefend der Sterilisationsprozess gestar-
tet wird, wobei der gesamte Innenraum der Verpa-
ckung (3, 30), der Hals der Verpackung (16), der
Verschluss (6, 29) und der Flllbereich der Abfiillvor-
richtung (12) sterilisiert werden.

Abfillvorrichtung bestehend aus einem druckdich-
ten Bereich, einem Flllkopf, einem Abflllabsperr-
ventil, einem Ventili am Fillkopf, einem
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VerschlieBkopf, wobei die Abflllvorrichtung ein Ad-
apterist, der das Abfiillen von Verpackungen mitver-
schiedenen Flussigkeiten in einem sterilen, druck-
dichten Raum ohne Drucké&nderung und mit Elimi-
nierung des Aufschaumens der Flissigkeit wahrend
des Abfiillens ermoglicht, die Abfillvorrichtung ver-
fugt Uber die Mittel zum Einsetzen der Verpackung
und des Verschlusses in die Abfillvorrichtung und
zum Sterilisieren der Abfillvorrichtung mitH,O, -Zu-
leitung und zum Aktivieren von H,O, mit heilRer Ste-
rilluft, wobei die Abfiillvorrichtung so angepasst ist,
dass nach dem Aufbringen der heiRen Sterilluft der
Abfillvorgang durch Drehen des Ventils am Fullkopf
beginnt und durch SchlieRen des Abfiillverschluss-
ventils, Zuriickdrehen des Ventils am Fllkopfin den
Fullkopf und anschlieBendes Abwartsdrehen des
VerschlielRkopfes um die Drehachse zusammen mit
dem geflllten Verschluss nach Erreichen des zum
VerschlieRen der gefiillten Verpackung erforderli-
chen Volumens endet, wobei sich die diese Abfill-
vorrichtung dadurch gekennzeichnet, dass sie aus
zwei Grundteilen besteht: ein oberer feststehender
Teil (1) und ein beweglicher Teil - unterer rotierender
Teil (2), wobei an diesen Grundteilen die folgenden
Leistungselemente angebracht sind: eine Sterilisa-
tions-Multifunktionsnadel (7), ein Fullkopf (9), ein
VerschlieBkopf (5), ein Abfillverschlussventil (13)
und ein unteres Ventil (4), wobei das untere rotie-
rende Teil (2) miteiner Welle verbundenist, die durch
den oberen feststehenden Teil (1) hindurchgeht, und
in dem unteren rotierenden Teil (2) ein Loch mit ei-
nem Sitz zum Abdichten des unteren Ventils (4) und
ein Loch zum Anbringen des Verschlusses vorhan-
den ist, wobei die Abfillvorrichtung auch ohne den
unterendrehbaren Teil ausgefiihrt werden kann, wo-
bei die Abflllvorrichtung in diesem Fall so angepasst
wird, dass sich die Verpackung und der Verschluss
in einer stabilen Position befinden und oberhalb die-
ser Position sich die Arbeitselemente - die sterilisie-
rende Multifunktionsnadel (33), der Fiillkopf (25) und
der VerschlieBkopf (26) - abwechseln.

Revendications

Procédé de remplissage d 'emballages avec des di-
vers liquides permettant le remplissage d’emballa-
ges avec des liquides dans un milieu stérile, dans la
zone étanche a la pression du dispositif de remplis-
sage sans changement de pression pendant le pro-
cessus de remplissage et avec I'élimination des
mousses des liquides lors du remplissage des em-
ballages, tout en maintenant un environnement hau-
tement stérile et de 'emballage depuis le moment
du remplissage de 'emballage avec le liquide donné
jusqu’ala fermeture de 'emballage avec un bouchon
stérilisé approprié, et ce procédé est caractérisé par
le fait que le goulot de 'emballage ainsi que le bou-
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chon de la zone externe non stérile est serré dans
la partie rotative inférieure (2) ou la partie fixe (24)
dans la dépendance de la construction d’équipe-
ments de remplissage, et la valve inférieure (4, 28)
utilisée pour insérer le bouchon dans le dispositif de
remplissage ferme la zone de remplissage sous
pression en la poussant dans le siége - avec une
option maintenir la pression atmosphérique, la pres-
sion positive ou la pression négative - puis le pro-
cessus de stérilisation commence, tandis que tout
I'espace intérieur de 'emballage (3, 30), le goulot de
I'emballage (16), le bouchon (6, 29) et la surface de
remplissage dispositif de remplissage (12) sont sté-
rilisés.

Dispositif de remplissage composé d’une zone étan-
che a la pression, d'une téte de remplissage, d’'une
fermeture de la vanne de remplissage, de la vanne
sur la téte de remplissage, de la téte de fermeture,
tandis que le dispositif de remplissage est adapta-
teur permettant le remplissage d’emballages avec
divers liquides dans un récipient stérile scellé sous
pression dans un espace sans changement de pres-
sion et avec I'élimination des mousses du liquide
pendantle remplissage. Le dispositif de remplissage
a des moyens d’insertion de 'emballage et du bou-
chon dans le dispositif de remplissage et de stérili-
sation avec la fourniture de H,O, et I'activation de
H,O, avec de l'air stérile chaud, tandis que le dis-
positif de remplissage est adapté ainsi, aprés | ‘ap-
plication d’air stérile chaud, le processus de remplis-
sage commence en tournant la vanne sur la téte de
remplissage et se termine en fermant la vanne d’ar-
rét de remplissage en ramenant la vanne sur la téte
deremplissage a la téte de remplissage et en faisant
ensuite tourner la téte de fermeture vers le bas
autour de I'axe de rotation avec le bouchon rempli
aprées avoir atteint le volume nécessaire a la ferme-
ture de 'emballage rempli, tandis que ce dispositif
de remplissage se caractérise par le fait qu’il se
compose de deux parties de base : la partie supé-
rieure fixe (1) et la partie mobile - partie tournante
inférieure (2), alors que sur ces parties de base il y
a les éléments puissants montés suivants : aiguille
stérilisante multifonctionnelle (7), téte de remplissa-
ge (9), téte de fermeture (5), vanne de fermeture de
remplissage (13) et vanne inférieure (4), tandis que
la vanne rotative inférieure(2) est reliée a I'arbre tra-
versant la partie supérieure fixe (1) et dans la partie
inférieure rotative il y a (2) un trou avec un siege pour
I'étanchéité du clapet inférieur (4) et un trou pour le
montage du capuchon, tandis que le dispositif de
remplissage peut également étre réalisé sans la par-
tie inférieure tournante, alors que dans un tel cas, le
dispositif de remplissage est réglé pour que 'embal-
lage et le bouchon soient en position stable et au-
dessus de celle-ci les éléments puissants alternent
- aiguille stérilisante multifonctionnelle (33), téte de
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remplissage (25) et téte de fermeture (26).
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