RO R A

AU9714772

(12) PATENT ABRIDGMENT (1) cocumertno. AU-B-14772/97
(19) AUSTRALIAN PATENT OFFICE  (10) acceptance No. 693052

(54)

Title ,
FILLING APPARATUS AND PACKAGING MATERIALS

international Patent Classification(s)

(51)> B6SD 065/38 8328 033/00 BBSD 005740 B65D 075/48

1)
(30)
(31

(43)
(44)
(62)
(1)

(72)
(74)
(56)

67y
1.

Application No. : 14772/97 - (22) Apptication Date : 19.02.97

Priority Data

Number (32) Date (33) Country
5-152352 23.06.93 JP JAPAN

Publication Date : 15.05.97
Publication Date of Accepted Application : 18.06.98
Related to Division(s) :69828/94.

Applicant(s)
TETRA LAVAL HOLDINGS & FINANCE S.A.

Inventor(s)
MASAMICHI KANEKO; JAN PAPINA

Attorney or Agent )
WATERMARK PATENT & TRADEMARK ATTORNEYS , Locked Bag 5, HAWTHORN VIC 3122

Prior Art Pocuments
US 5377474

Claim
A packaging material including:
a supporting substrate;
thermoplastic resin layers formed respectively on an inner and an outer

surface of said supporting substrate;

a magnetic recording medium layer made of a magnetic material formed

on either the inner or outer surface of said support substrate underneath the

thermoplastic resin layers.
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Invention Title: FILLING APPARATUS AND PACKAGING MATERIALS

The following statement is a full description of this invention, including the

best miethod of performing it known to us -
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DESCRIPTION
FILLING APPARATUS AND PACKAGING MATERIALS

TECHNICAL FIELD

The present invention relates to a filling apparatus and a

packaging material.

BACKGROUND ART
Conventionally, brick-shaped packaging containers used for carrying
liquid foods such as milk and soft drinks have been manufactured into a

manner in which a web-like packaging material is first formed in a

" tubular shape, and then into a final shape while charging a liquid food

therein.
In detail, the packaging material is first formed into a tubular

shape by sealing it in the longitudinal direction to obtain a tubular

packaging material, and the obtained tubular material is continuously

transferred downward while a liquid food is supplied into it from its

top. Then, while both sides of the tubular packaging material are

supported by sealing jaws, the tubular packaging material is sealed

laterally with a prescribed spacing to obtain a sevies of sealed

compartments each of which has a rectangular shape such as a pillow or a

bag.
In the next step, the tubular packaging material is cut at the

portions corresponding to the lateral seals (hereinafter referred to as
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"lateral seal portion”) and separated to obtain a plurality of finished
packaging containers each of which contains a prescribed amount of
liquid food.

In the case of gable-top containers, the packaging material is
first cut into pieces of a predetermined shape which are sealed
lengthuise to form a hollow column uWith a square cross-section.
Subsequently, the bottom part of the column is shaped by a forming
machine to obtain a box, and the top part is sealed after the liquid
food is charged into the box, thereby forming a complete packaging
container.

In a filling apparatus, a wide vaéiety'df liquid foods are filled

in various packaging containers of different shapes and of different

' materials. In order to accommodate these varied conditions, the

operator of the filling apparatus must input into the input unit of the
filling apparatus both package information corresponding to the
packaging ﬁaterial and liquid information corresponding to the liquid
food.

When a roll of packaging material is loaded on the filling
apparatus, tﬁe operator sets the operating conditions of the apparatus
according to the specifications of the packaging ﬁaterial, while taking
records of the specifications of the packaging material and the
operating conditions of the apparatus for a monthly report or the like.

On the other hand, the filling apparatus automatically charges the

liquid food in accordance with a prescribed or preselected filling

process program based on the packaging material information and the
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liquid information, while adjusting sealing time, sealing temperature, and
sterilisation conditions.

Thus, a particular packaging container which contains a specified liquid
food in a specified packaging material will be prepared.

However, it is very cumbersome to operate the input unit of the
conventional filling apparatus. It is required not only to specify the packaging
material and the liquid food by inputting packaging material information and
liquid information to the inbu,t unit so as to set a filling process program
corresponding to the packaging material and the liquid food, but also to adjust
the operating conditions by ihspecting the shape of completed packages even

‘when the same packaging material is to be used, since the material differs

slightly in each lot.

Furthermore, it is difficult to adapt to complaints about products and to
guarantee the product quality when conventional packaging materials are used,
because it is impossible to 'identify the packaging container from the packaging
material used or to trace its distribution route.

An object of the present invention is 16 overcome the aforementioned
problems of the conventional apparatus and to provide a filling apparatus and
packaging materials which can simplify the operation of the input unit while

achieving accurate filling of packaging containers with liquid foods.
SUMMARY OF THE INVENTION

The present invention thus provides a packaging material including:
a supporting substrate;
thermoplastic resin layers respectively formed on an inner and an outer

surface of said supporting substrate;
a magnetic recording medium layer made of a magnetic material formed

on either the inner or outer surface of said support substrate underneath the

thermoplastic resin layers.



Such packaging material can be used in a filling apparatus which
comprises @ read-out unit for reading out packaging material information
regarding a packaging material from the magnetic recording medium layer
formed on the packaging material, a sealing unit for sealing the packaging

5 material, and a filling unit for charging a liquid which has been supplied.

Also included in this apparatus is @ filling unit controller which outputs
control signals to the sealing unit and the filling unit in accordance with a
predetermined program based on the packaging material information and liquid
information regarding the liquid, both of which are sent from the read-out unit.

10 When filling a packaging container with a liquid food, the filling apparatus
reads out packaging material information from the magnetic recording medium
layer, fills the packaging container in accordance with the packaging material
information and liquid information, and then seals the packaging material. thus,
there is no need to manually input the packaging material information and liquid

15 information to the filling unit. This simplifies the operation of the input unit and
also allows accurate filling of the packaging container with the liquid food.

The filling apparatus can be equipped with a writing unit which receives
from the filling unit controller packaging container information regarding the
packaging container and inscribes the information into the magnetic recording

-
L)

: '.:: 20 medium layer. The packaging material on which the packaging container
:"... information has been inscribed is transferred to the sealing unit for sealing and
L filled with a liquid food by the filing unit.

..:%': This makes it possible to read out the packaging material information
et from the magnetic recording medium layer of the package, allowing
‘e 0§ identification of the packaging material and tracing of its distribution route, so
2:53:2 that it is easier to accommodate complaints about products and guarantee
:.:2: product quality.

ever As stated, the packaging material of the present invention comprises a

supporting substrate and thermoplastic resin layers formed both on the inner
30 and outer package surfaces of the supporting substrate. In the packaging
. material, a magnetic recording medium layer made of a magnetic material is
formed on the surface of the supporting substrate.
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With this configuration, the packaging material information regarding
packaging materials and the packaging container information regarding
packaging containers can be inscribed on the magnetic recording medium
layer. Therefore, the packaging material information can be retrieved from the

5 magnetic recording medium layer. This simplifies the operation of the input unit
because there is no need to manually input the packaging material information
to the filling apparatus. Likewise, this makes it possible to read out the
packaging container information from the magnetic recording medium layer of
the package, allowing identification of the packaging container and tracing its

10 distribution route, so that it is easier to accommadate complaints about products
and guarantee product quality.

According to another embodiment of the packaging material of the
present invention, the magnetic recording medium layer is formed on the inner
package surface of the supporting substrate, and the magnetic material has

15 electric conductivity.

In this case, the packaging material can be sealed by induction heating of
the magnetic recording medium layer, i.e., the magnetic recording medium layer
can also be used as a part for sealing portion.

Now, preferred embodiments of the present invention wilt be described in

20 detail referring to the accompanying drawings.

L]
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er BRIEF DESCRIPTION OF DRAWINGS
)t 3 Figure 1 is a schematic view of a filing apparatus that can use packaging
material in accordance with a first embodiment of the present invention;
Figure 2 is a schematic view of the packaging material used in the
Suet o5 apparatus of figure 1;
Figure 3 is a perspective view of a roll of packaging material in
accordance with figure 2;
Figure 4 is a conceptual illustration showing offset printing of magnetic
ink to formh the packaging material;
30 Figure 5 is a conceptual illustration showing offset printing comprising
several magnetic ink printing steps to form the packaging material; and
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Figure 6 is a conceptual illustration showing self-putting technique for

forming a magnetic recording medium layer of the packaging material.
In Figure 2, section (a) shows a pian view of a paper substrate of the

packaging material, while section (b) is a cross-section of the packaging

5 material. In this



" .
LI N L

embodiment, the case is described where a liquid food is placed in a

brick-shaped container made of a tubular packaging material.

In these drawings, numeral 10 denotes a packaging material, numeral
t1 denotes a paper substrate composed of cardboard and supporting the
packaging material 10, and numeral 13 denotes a magnetic recording
medium layer, which is a partially overlaid magnetic material on the
surface of the paper substrate 11 which will be become the outer
surface of a packaging container 9 (hereinafter referred to as "outer
package surface"). In the printing process of the packaging materialll,
a certain printing is effected on the outer package surface of the paper
substrate 11. The magnetic recordiné medium layer 13 may be formed
after the printing process.

On the surface of the paper substrate 11 which will becomes the
inside surface of the packaging container 9 (hereinafter referred to as
* jnner package sucrface"), a thermoplastic resin layer such as
polyethylene layer 14 i< formed. On the outer package surface of the
paper substrate 1t on which the magnetic recording medium layer 13 has
been formed, another thermoplastic resin layer such as polyethylene
layer 15 is f&rmed so as to cover the magnetic recording medium layer13,
thereby completing a web-like packaging material 10. The polyethylene

layers 14 and 15 serve as sealant layers for sealing the packaging

material 10 when the packaging container 9 is formed.

When a gas-barrier property is required, an additional resin layer

composed of ethylene vinyl alcohol copolymer (EVOH), polyvinylidene

chloride (PVDC), polyester (PET), Nylon (Trade Mark) or the like may be
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formed between the polyethylene layer 14 and the paper substrate 11, or
a film evaporated with oxidized silicon (Si0Ox) may be adhered thereto.

Since the magnetic recording medium layer 13 is required to be
present on each packaging container 9, it is formed in 2 band shape of
certain length at predetermined intervals on the web-like packaging
material 10, as shown in FIG 2.

When making the packaging container 9, the web-like packaging
material 10 is first wound around a core 19 to form a roll 20, as shoun
in FIG. 3, which will be loaded on a supply unit 2U of the filling
apparatus 23. The packaging material 10 has the magnetic recording
medium layers 13 at the prescribed ;ositions on the inner package

surface of the paper substrate 11, and the magnetic recording medium

" layers 13 can be seen through the polyethylene layer 15. Packagihg

material information including, for example, specifications of the
packaging material 10 such as material and dimensions of the paclkaging
material 10, machine used for'manufactuving the packaging material 10,
the method of forming the packaging material 10, kind of the liquid food
to be placed in the packaging container 9, etc., are recorded
beforehand on the magnetic recording medium layers 13 by a recording
device (not shoun in the drawings) in another plant.

In the aforementioned filling apparatus 23, the loaded packaging
material 10 is formed into a tubular shape, into which a liquid food is
placed by a filling unit 8, and then the tubular package 1is sealed by a
sealing unit 7 to complete the packaging container 9.

During this process, the packaging material 10 is delivered from
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the supply unit 2% and transferred to a read-out unit 25. The read-out
unit 25 equipped:uith,a read-out head (not shoun in the drawing) reads
out the packaging material information including, for example,
specifications of the packaging material 10 such as the material and
dimensions of the packaging material 10, machine used for manufacturing
the packaging material 10, the method of forming the packaging material
10, kind of the liquid food to be placed in the packaging container 9.
This packaging jnformation is sent to a filling unit controller 27.

A liquid food is stored in a sterilizing tank 28. The liquid
jnformation regarding the liquid food includes specifications of the
liquid food, supply conditions such asftempenature and pressure of the

liquid food uhen the ligquid food is supplied to the filling apparatus

* 23, processing conditiens of the liquid food, and the like. The liquid

information is stored in a memory 29, and is sent to the filling unit
controller 2T.

‘Upon receiving these packaging material information and liquid
jnformation, the filling unit controller 27 sends operating conditions
of the filling apparatus, etc. to a writing unit 30. Upon receiving
the packagiﬁg container information, the wuriting unit 30 erases
aforementioned packaging material information and liquid information
from the magnetic recording medium layer 13 and records the packaging
container information. Alternatively, in the writing unit 30, the
packaging container information may be overwritten without erasing the
packaging material information and 1iquid information.

Such packaging container information includes, for example,
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manufacture lot No. of the packaging container 9, date of manufacture,
the order of manufacture, the number of a manufacturing apparatus, etc.
This information uill be pread out by other read-out devices after the
products have been put on distribution routes. It facilitates not only
to identify each packagiig container 9, but also makes it possible to
trace the distribution route, thereby making it easier to accommodate
cemplaints about products and guarantee product quality. In the
drawing, numeral 39 denotes an input unit for changing the conditions of
the program for filling process such as sealing time duration, sealing
temperature, and the like.

After the packaglng-contalner 1nformatlon has been written on the

magnetic recording medium layer 13, the packaging material 10 is sealed

" in the longitudinal direction by the sealing unit T to cbtain a tubular

packaging material. This tubular packagingwmaterial 10 is continuocusly
transferred downuard. Then the liquid food supplied from the
sterilizing tank 28 is tharged in the tubular paCkaging~material 10
from its top by the filling unit 8. Subseguently, the tubular
packaging material 10 is sealed along a lateral or transverse direction
with a predetermlned spacing to form sealed compartments successively,
while both sides of the tubular packaging material are supported by
sealing jaws (not shoun) of the sealing unit 7.

During this process, the aforementioned filling unit controller 27
outputs control signals to the sealing unit 7, liquid food metering unit
(not shown), sterilizing unit, etc., according to the packaging

material information, liquid information, and the presetl filling

10
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process program so as to charge the liquid food and to ad just the
saaliné time, sealing,température, sealing pressure, and sterilization
conditions. N

Since the sealing unit 7, the filling unit 8 and the like can be
conﬁrolied in accordance with the packaging material information, an

erroneous léading in which a wrong packaging material is set to the

supply unit 2ﬂ‘can:be detected. This eventually prevents errors in

seallng and filling.

In addltlon, if a plurallty of the filling unit 8 are installed, it
pOSSLbIe to fill any dlfferent llqu1d food to each packaging

ccntalner uszng the same packaglng materlal 10 by selecting a filling

‘unlt 8 in»accordance w1th the packaglng material information.

Flnally, fhe tubular packaging material 10 is cut at the lateral

- sealkng partionszto obtain a plurality of brick-shaped containers each

contalnlng & spec1fled amount of liquid food.

The afopementloned\magnetlc recording medium layer 13 is made of a
material which- is eaéily magnetized. In this embodiment, a magnetic ink
prepared by mlxlng a magnetic compounds such as Fe,0;, Fe,0,, or barium
ferrlte 1nto a resin such as urethane is used.

The magnetic ink is applied on the paper substrate 11 by a known

‘prinﬁing»methsd or a coating technique such as silk-screen printing,

offset printing, gravure printing, etc. to form the magnetic recording

medium layer 13. The shape and dimensions of such magnetic recording

- medium layer 13 varies depending on the amount of information to be

recorded. Thé pogiﬁlan of the layer 13 on the paper substrate 11 also

11
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depends on the kind of the packaging container 9.

The thickness of the magnetic recording medium layer 13 is selected
between a few and a dozen microns. When the magnetic recording medium
layer 13 is formed by the aforementioned printing technique, single
printing process cannot produce a layer of magnetic material having a
sufficient thickness, though the thickness of the magnetic material
layerved formed by a single printing process varies depending on the kind
and den51ty of a magnetic compound to be used. Hence, the magnetic
regprdlng medlum jayer 13 is usually formed by repeating such printing
process several times.

Next, the method of offset prinéing for forming the layer of

magnetic ink on the paper substrate 11 will be explained with reference

" to FIG. U and FIG. 5.

FIG. &4 is a conceptual illustration showing of fset printing, while

"FIG. 5 is a conceptual illustration showing of fset printing comprising

several printing steps.
in FIG. Y4, numeral 11 denotes a papet substrate, numeral 1la is the

inner package surface of the paper substrate 11, numeral 11b is the

outer package surface of the paper substrate 11, numeral 31 denotes a

ifk tank which stores the magnetic ink i, numeral 22 denotes a printing

 poller which constitutes a printing plate, on which lipophilic portions

each having a shape corresponding to the sealing portion are formed at
predetermined intervals. Numeral 34 denotes a vater-uetting unit which
molstens a part of the printing roller other than the lipophilic

portions. The aforementioned magnetic ink therefore adheres solely to

12
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the lipophilic portions.

Numeral 36 denctes a rubber roller contacting the printing roller
32.' The magnetlc ink adhering to the printing roller 32 is transcribed
to the rubber rollev 36. A pressure roller 37 is disposed to contact
the ﬁubbgv‘rpllep 36, between which the paper substrate 11 is supplied.

The paber substrate. is supplied such that the outer surface 1lb, on

‘which certain pvintihg has been placed, will face to the rubber roller

When the paper substrate 11 passes between the pubber roller 36 and

the pressure rollet 37, the magnetic ink 1 is overlaid on the outer

package SUFfaGe 11b of the paper sugstvate 11, and thus the first
pnlntlng step will be finished.

‘ Referrlng to FIG. 5, numpnal 11 denotes the paper substrate 11
numeral 3e- denotes'the prlnting roller, numeral 36 is the qubep roller,
numeral 37 is the pressure roller, numeral 40 is a paper supply roller,
numeral bt is a dellvevy roller; and numeral 43 is a dryer which dries
the magnetic ink i overlaid on the paper substrate 11

As illustbated in the drawing, the printing and drying steps are
repeated ﬁcr‘several times to uniformly apply the magnetic ink i on the

6utev'package~smrface 11b of the paper substrate 11 with a required

" thickness. In this manner, the magnetic recording medium layer 13 is

formed. »
The magnetic ink 1 of this kind is difficult to be uniformly dried

&nﬁ.ﬁ&fﬁEﬁéﬁ. Besides, repetitive drying of the magnetic ink i after

each printing step will denature the paper substrate 11 due to the weak
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thevmal stabillty of the substrate. For this reason, the temperature
for drylng.cannot‘bezhigh, so that the duration for drying tends to be
longer. 1O avoid these problems, the magnetic recording medium layer

13 can also be formed on the paper substrate 11 by adopting a leaf-

~ putting technlque, ulthout overlaying the magnetic ink 1 directly on the

outer package surface 11b of the paper substrate 1.

The method of everlaylng the magnetlc ink i on the paper substrate
1 by means of leaf puttlng technlque will be explained with reference
to FIG. 6. _

FIG. b is a ;;Qne‘téptua‘l» ill-ustt;‘ation showing the leaf-putting
techniqde.' .

In the drawlng, numgral 45 is 2 base film used as a carrier,

: numeral 46 is a relea51ng agent layer formed on the surface of the base

fllm ¢5, numeral U? denotes a magnetic ink layer formed on the releasing
agen% 1ayeﬁ 46 wlth a thickness of several to a dozen microns. The

magnetie 1nk layer ue is formed on the paper substrate 11 by applying

~ the magnetxc lnk,l by repeating prlntlng and drying steps. for several

times. NumeraL 18 denotes a beat—seﬁ51t1ve adhesive layer formed on
the surfacekoﬁ‘the'magnetic ink layer 47.
This leaf-putting film 50 having a laminated structure is prepared

in a separate process and is placed facing the paper substrade 11 and

tpansferred in the same direction at the same speed as the paper

substrate. When the 1eaffﬁatting film 50 and the paper substrate 11
are heated and pressed by a heating/pressing bar %{ and a counter bar52,

orly the aforementioned magnetic ink layer 47 and the heat-sensitive

14



adhesive layer 48 are detachedifrom the releasing agent layer 46 and

transcrlbed on the paper substrate 1. The magnetic recording medium

1ayer 13 is thus formed on the paper substrate 11.

In-th%s case, the base £ilm 45 has a sufficient heat resistivity,

- and thus repeated drying of the magnet ink i after each printing step

will nct'detépiarate’thg‘baserfilm.
In the meantlme, thé;afdbemenﬁiOhed\packaging container informatien
1ncludes, for example, the manufacture lot, date of manufacture, order

of manufa&tare,1§thijdﬁ&7thgy:are often read out from the magnetic

'recerdlng médium IaYér Iﬁ;foﬁ“the purpose of tracing the distribution

route after the product has beeh‘placed on a distribution route. Under

~such circumstances,-the xn@efmation\can be read out by unfolding the

~ packaging - container 9

Therefore, the magnetlc recordingvmedium layer 13 can be formed on
the 1nﬁer package surfa@e Tia of the paper substrate 11, 30 that it can
be read out through:aigaS%barvleP-resln layer or a polyethylene layer 14
by placing a read-out unit (not shown) on the inner package surface of
the packagxng material 10. In such a case, the read-out. procedure will
be sxmplifled pecause the magnetic recording medium layer 13 is visible,
and applying the read-cut unit at the read-out position is made easier.

When the magnetic becaééing~medium layer 13 is formed on the inner
package surface 114 of the paper substrate 11 using 2 magnetic material
having eanduetivity, another magnetic recording medium layer may be
formed at the sealing portions. In thils case, the packaging material 10

¢an be sealed by he&tiﬁgfthé,additiOﬁal magnetic recording medium layer

1§
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through induction heating. Furthermore, the packaging material 10 can
also be sealed by heating the magnetic recording medium layer 13 itself
by induction heating. In other word, the magnetic recording medium
layer can also be used as a part for sealing.

' The present ihvenbion,is not limited to the above-described
embodiments. Numérous modif ications and variations of the present

invention are possible in light of the spirit of the present invention,

and they are not exCluded‘from the scope of the present invention.

INDUSTRIAL APPLICABILITY
The present iéveniion is applicable to any filling apparatus for

filling a liquid foodlte'brick4shaped packaging containers, and to any

’ packaging materials for the preparation of such packaging‘containeré.

16



1. A packaging material including:
a supporting substrate;
thermoplasttq resin Iayers formed respectively on an inner and an outer

| surface of said supportmg substrate

a magnetlc recordmg mednum layer made of a magnetic material formed

7 on elther the mner or outer surface of said support substrate underneath the

y \thenmplasﬁc resm layers

c 2 A packagmg matenal accordmg to claim 1, wherein said magnetuc
. recardmg medmm iayer |s formed on the inner package surface of the
) supportmg substrate, and sand magnetlc material has conductivity.

‘y(iv‘

| 3 A paékéging fnétéria;[éc:cording‘ t6 claim 1 or 2, wherein said magnetic
L recordmg medlum layer compnses a magnetic compound selected from the
group consns’{mg of Fegoa, Fe304, banum forrite and mixed into a carrier resin.

4 packagmg matanal accordmg to claim 3, wherein the carrier resin

o compnses urethane.

?.,

5 A packagmg matenat according to any one of claims 1 to 4, wherein the

‘supportmg substrate is. composed of cardboard, and wherein the thermoplastic
- resin layers arecompesed of polyethylene.

6. A packagmg matenaf substantially as hereinbefore described with
- refererice to the accompanying drawings.

QAIEch:s 16th day of April, 1998
‘ "INAN

'WATERMARK PATENT & TRADEMARK ATTORNEYS

290 BURWOOD ROAD
HAWTHORN VICTORIA. 3122
AUSTRALIA :

. AUOGEHTE WPCIDOC, OHISKP/RIDEK

17
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" from the read-out unit (25).

ABSTRACT

To simplify the operation of an input unit of a filling apparatus

and achieve accurate filling of packaging containers (9) with a liquid

feodl"The filling apparatus comprises a read-out unit (25) which reads

1 information from a magnetic recording medium

layer mounted on the packaging material (10), a sealing unit (7) for

sealing the‘packaging'matééiél (10), and a filling unit (8) for

charging the liquid fdad;sﬁpplied thereto. Also included is a filling

unit controller, uhich:odtputs control signals to the sealing unit (1

and the filling unit (8) in accordance with a predetermined pregram

based on the packaging material information and 1iquid information sent

The filling apparatus reads out necessary

packaging*matevial information from the magnetic recording medium layer

at the time of filling, and charges the liquid food in accordance with

the packaging material irformation and liquid information, and seals the

packaging‘materiai (10).
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