
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
06

7 
24

2
A

1
*EP004067242A1*

(11) EP 4 067 242 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
05.10.2022 Bulletin 2022/40

(21) Application number: 20907476.4

(22) Date of filing: 15.12.2020

(51) International Patent Classification (IPC):
B65B 9/20 (2012.01) B65B 57/00 (2006.01)

B65B 57/14 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B65B 9/20; B65B 57/00; B65B 57/14 

(86) International application number: 
PCT/JP2020/046809

(87) International publication number: 
WO 2021/131919 (01.07.2021 Gazette 2021/26)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 26.12.2019 JP 2019236242

(71) Applicant: Shikoku Kakoki Co., Ltd.
Itano-gun,
Tokushima 771-0287 (JP)

(72) Inventors:  
• MORIKAWA, Yasuhiro

Itano-gun, Tokushima 771-0287 (JP)
• KATAYAMA, Kazuyuki

Itano-gun, Tokushima 771-0287 (JP)

(74) Representative: Staeger & Sperling 
Partnerschaftsgesellschaft mbB
Sonnenstraße 19
80331 München (DE)

(54) FILLING/PACKAGING METHOD AND FILLING/PACKAGING MACHINE

(57) To provide a filling and packaging method and
a filling and packaging machine that can reliably eliminate
a risk of inclusion of bacteria in a content filled in a tubular
packaging material even when a vertical sealing failure
occurs in a connection portion of a web-like packaging
material. The filling and packaging method includes: de-
tecting whether a connection portion W10 of a web-like
packaging material W has passed through a predeter-
mined position in a movement path of the web-like pack-
aging material W; reducing a supply amount of a content
into a tubular packaging material T based on detected
passage information of the connection portion W10, to
reduce a content filling level in the tubular packaging ma-
terial T from a normal position L1 above a pressure flange
18 to a negative pressure occurrence avoidance position
L2 below the pressure flange 18 before the connection
portion W10 reaches an expected negative pressure oc-
currence area A where a negative pressure is likely to
occur along with pulling-down of the tubular packaging
material T by a pair of sealing jaws 161; and returning
the content filling level from a negative pressure occur-
rence avoidance position L3 to the normal position L1
after the connection portion W10 passes through the ex-
pected negative pressure occurrence area A.



EP 4 067 242 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a filling and
packaging method and a filling and packaging machine
for filling and packaging a content such as a fluid food
and a beverage in a container formed of a web-like pack-
aging material such as paper.

Background Art

[0002] For example, filling and packaging machines
shown in FIG. 5 and FIG. 6 are generally known (see
PTL 1 and PTL 2 below) as a filling and packaging ma-
chine for manufacturing a paper-forming container filled
with a content such as a fluid food.
[0003] This filling and packaging machine (10) in-
cludes a rewinder (11) supporting a web-like packaging
material (W) that is wound into a roll shape, a rewinding
device (12) that sequentially rewinds the web-like pack-
aging material (W) from the rewinder (11), a tube forming
device (13) that forms a tubular packaging material (T)
by overlapping and vertically sealing both edges of the
rewound web-like packaging material (W), a content fill-
ing device (15) that fills the tubular packaging material
(T) with a content by a filling tube (14) inserted from above
into the tubular packaging material (T), a container form-
ing device (16) that forms a pillow-shaped content filling
container (C1), which is in an intermediate form, by hor-
izontally sealing the tubular packaging material (T) filled
with the content in a length corresponding to one con-
tainer and cutting the sealed tubular packaging material
(T) in the middle of a width of a horizontally sealed portion,
and a container completing device (17) that forms the
container (C1) into a rectangular content filling container
(C2), which is in a completed form.
[0004] The container forming device (16) is provided
with two pairs of sealing jaws (161) that are arranged in
an openable and closable manner with the tubular pack-
aging material (T) sandwiched therebetween, sandwich-
es to pull the tubular packaging material (T) down, and
horizontally seals the tubular packaging material (T). The
sealing jaws (161) are alternately moved up and down
in pairs with a stroke corresponding to the length of one
container (C1).
[0005] As shown in FIG. 6, each pair of sealing jaws
(161) is usually provided with forming flaps (162) that
pre-form the tubular packaging material (T) into a prede-
termined container shape (for example, a square cross
section) by sandwiching the tubular packaging material
(T) from both sides thereof. In FIG. 6, only one pair of
sealing jaws (161) is shown, and the other pair of sealing
jaws is omitted.
[0006] A float (19) is provided around the filling tube
(14) so as to be slidable along a length direction of the
filling tube (14). The float (19) moves up and down ac-
cording to a fluctuation of a content filling level (L) in the

tubular packaging material (T), and constitutes a part of
a device that detects the content filling level (L) and keeps
the content filling level (L) at a constant level.
[0007] As shown in FIG. 5, a movement path of the
web-like packaging material (W) from a sterilization tank
(20) to the tube forming device (13), and a movement
path of the tubular packaging material (T) from the tube
forming device (13) to just before reaching the container
forming device (16) are in an aseptic chamber (21). Asep-
tic air is supplied to the aseptic chamber (21) by a blower
and an air supply tube (not shown), whereby an inside
of the aseptic chamber (21) is maintained at a positive
pressure. The air supply tube is usually provided at mul-
tiple locations, for example, the air supply tube may be
also provided at an outer periphery of the filling tube (14)
so as to supply the aseptic air toward an inside of the
tubular packaging material (T). Therefore, an area above
the content filling level (L) in the tubular packaging ma-
terial (T) is also constantly supplied with the aseptic air
and is maintained at a positive pressure.
[0008] In the filling and packaging machine (10), when
a pressure applied by each pair of sealing jaws (161) and
the forming flaps (162) acts on the tubular packaging
material (T) filled with the content in the case of forming
the pillow-shaped content filling container (C1) in the in-
termediate form, a lower end side of the tubular packag-
ing material (T) is closed by the horizontally sealed por-
tion, and thus a part of the content tends to move upward.
However, when the content moves upward, an internal
pressure of the tubular packaging material (T) is insuffi-
cient and pre-forming by the forming flaps (162) may be
failed, or the filling amount of the content may be insuf-
ficient.
[0009] Therefore, a pressure flange (18) is attached
around a portion of the filling tube (14) located below the
content filling level (L). The pressure flange (18) receives
the content that tends to move upward, in other words,
a fluid pressure of the content, and secures the internal
pressure required for forming the container (C1).
[0010] However, when the internal pressure is too high,
the tubular packaging material (T) may be torn at a loca-
tion of a vertically sealed portion, and thus an annular
passage (22) is formed between an outer peripheral sur-
face of the pressure flange (18) and an inner peripheral
surface of the tubular packaging material (T) to relieve a
part of the fluid pressure of the content upward (see FIG.
6).
[0011] Even in a filling and packaging machine in which
the pre-forming is not performed by the forming flaps
(162), it is also necessary to regulate the pressure using
the pressure flange (18) in order to prevent splashes from
a liquid surface due to a pressure by horizontal sealing
from reaching the vertically sealed portion and to prevent
a vertical sealing failure.
[0012] Here, the web-like packaging material (W) to be
used as a container material has a connection portion
(W10). For example, in the case of replacing rollers of
the web-like packaging material (W), it is necessary to
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overlap and bond an end portion (W11) of the old web-
like packaging material (W) in use with a starting end
portion (W12) of a new web-like packaging material (W)
to be used, whereby a two-ply connection portion (W10)
is formed (see (a) and (b) of FIG. 7). Such a connection
portion (W10) may be formed in the case of replacing the
rollers of the web-like packaging material (W), or may be
formed in advance in a middle part of a length of the web-
like packaging material (W) constituting one roller.
[0013] As shown in FIG. 7, the end portion (W11) of
the old web-like packaging material (W) and the starting
end portion (W12) of the new web-like packaging material
(W) are usually cut so as to incline in the same direction
with respect to respective length directions thereof. As
shown in (c) of FIG. 7, the reason is that when a part
including the connection portion (W10) of the web-like
packaging material (W) is made into the tubular packag-
ing material (T), in an overlapping portion (T1) formed by
overlapping and vertically sealing both edges of the tu-
bular packaging material (T) to each other, a four-ply por-
tion is prevented from forming. A sealing tape (S) is at-
tached to an inner surface of the tubular packaging ma-
terial (T) so as to cover a step inside the overlapping
portion (T1).
[0014] FIG. 8 shows a detailed structure of the portion
of the tubular packaging material (T) which includes the
connection portion (W10). Parts indicated by symbols
(G1), (G2), (G3), and (G4) in (b) and (c) of FIG. 8 (parts
defined by two-dot chain lines and broken lines in (a) of
FIG. 8) are filled with a resin melted during vertical seal-
ing, but there is a possibility that very rarely, the sealing
is incomplete, and at any one of the parts (G1), (G2),
(G3), and (G4), a gap is formed to conduct the inside and
outside of the tubular packaging material (T).
[0015] Further, since an end surface of one of the web-
like packaging materials (W) constituting the connection
portion (W10) is exposed on the inner surface of the tu-
bular packaging material (T) (see FIG. 8), and the content
permeates this end surface, a container including the
connection portion (W10) cannot be a product.
[0016] Therefore, the container including the connec-
tion portion (W10) of the web-like packaging material (W)
and several containers before and after this container
are discarded for safety.

Citation list

Patent Literature

[0017]

PTL 1: JP-A-2015-174665 
PTL 2: JP-A-2017-226445 

Summary of Invention

Technical Problem

[0018] In the filling and packaging machine (10), it has
been found that a speed at which the content flows
through the annular passage (22) into an area below the
pressure flange (18) in the tubular packaging material
(T) cannot keep up with a speed at which the tubular
packaging material (T) is pulled down while being sand-
wiched by the two pairs of sealing jaws (161), and a neg-
ative pressure may be generated near the same area.
[0019] At the timing when the negative pressure is gen-
erated near the above area of the tubular packaging ma-
terial (T), as described above, if an incompletely vertically
sealed portion, which may occur very rarely in the part
including the connection portion (W10) of the tubular
packaging material (T), passes through a negative pres-
sure generation portion, it is considered that a possibility
that bacteria are mixed into the content in the tubular
packaging material through the incompletely vertically
sealed portion is not zero.
[0020] Assuming that bacteria are mixed into the con-
tent, since the content mixed with the bacteria may be
pushed upward above the pressure flange (18) by a pres-
sure applied by the forming flaps (162) and may be agi-
tated, it is considered that even when the container in-
cluding the connection portion and the containers before
and after this container are discarded, there is still a pos-
sibility that the bacteria in the tubular packaging material
(T) cannot be completely eliminated.
[0021] The invention has been made in view of the
above problems, and an object of the invention is to pro-
vide a filling and packaging method and a filling and pack-
aging machine that can reliably eliminate a risk of inclu-
sion of bacteria in a content filled in a tubular packaging
material even when a vertical sealing failure occurs in a
connection portion of a web-like packaging material.

Solution to Problem

[0022] In order to achieve the above object, the inven-
tion includes the following aspects.

1) A filling and packaging method including:

forming a tubular packaging material by over-
lapping and vertically sealing both edges of a
web-like packaging material to each other;
filling the tubular packaging material with a con-
tent by supplying the content through a filling
tube inserted from above the tubular packaging
material;
forming a content filling container by sandwich-
ing the tubular packaging material filled with the
content using a pair of sealing jaws and pulling
the tubular packaging material down below a
pressure flange provided around the filling tube
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such that an annular passage is formed between
the pressure flange and an inner surface of the
tubular packaging material, and by horizontally
sealing the tubular packaging material in a
length corresponding to one container and cut-
ting a horizontally sealed portion in the middle
of a width of the horizontally sealed portion;
detecting whether a connection portion of the
web-like packaging material has passed
through a predetermined position in a move-
ment path of the web-like packaging material;
reducing a supply amount of the content into the
tubular packaging material based on detected
passage information of the connection portion,
to reduce a content filling level in the tubular
packaging material from a normal position
above the pressure flange to a negative pres-
sure occurrence avoidance position below the
pressure flange before the connection portion
reaches an expected negative pressure occur-
rence area where a negative pressure is likely
to occur along with pulling-down of the tubular
packaging material by the pair of sealing jaws;
and
returning the content filling level from the nega-
tive pressure occurrence avoidance position to
the normal position after the connection portion
passes through the expected negative pressure
occurrence area.

2) A filling and packaging method including:

forming a tubular packaging material by over-
lapping and vertically sealing both edges of a
web-like packaging material to each other;
filling the tubular packaging material with a con-
tent by supplying the content through a filling
tube inserted from above the tubular packaging
material;
forming a content filling container by sandwich-
ing the tubular packaging material filled with the
content using a pair of sealing jaws and pulling
the tubular packaging material down below a
pressure flange provided around the filling tube
such that an annular passage is formed between
the pressure flange and an inner surface of the
tubular packaging material, and by horizontally
sealing the tubular packaging material in a
length corresponding to one container and cut-
ting a horizontally sealed portion in the middle
of a width of the horizontally sealed portion;
detecting whether a connection portion of the
web-like packaging material has passed
through a predetermined position in a move-
ment path of the web-like packaging material;
stopping supply of the content into the tubular
packaging material based on detected passage
information of the connection portion, to prevent

the content from remaining in the tubular pack-
aging material before the connection portion
reaches an expected negative pressure occur-
rence area where a negative pressure is likely
to occur along with pulling-down of the tubular
packaging material by the pair of sealing jaws;
and
resuming the supply of the content into the tu-
bular packaging material after the connection
portion passes through the expected negative
pressure occurrence area, to return a content
filling level in the tubular packaging material to
a normal position above the pressure flange.

3) In the filling and packaging method according to
the above 1) or 2), the expected negative pressure
occurrence area is an area between a position in the
tubular packaging material corresponding to an up-
per surface of the pressure flange and a position of
a first pair of sealing jaws at a time when a next pair
of sealing jaws arrives above the first pair of sealing
jaws, which has descended with the tubular packag-
ing material sandwiched therebetween, and starts
to clamp the tubular packaging material.
4) A filling and packaging machine including:

a tube forming device configured to form a tu-
bular packaging material by overlapping and
vertically sealing both edges of a web-like pack-
aging material to each other;
a content filling device that includes a filling tube
inserted from above into the tubular packaging
material, and a regulating valve configured to
regulate a supply amount of a content to be sup-
plied into the tubular packaging material through
the filling tube;
a pressure flange provided around the filling
tube such that an annular passage is formed
between the pressure flange and an inner sur-
face of the tubular packaging material;
a container forming device configured to form a
content filling container by sandwiching the tu-
bular packaging material filled with the content
using a pair of sealing jaws and pulling the tu-
bular packaging material down below the pres-
sure flange, and by horizontally sealing the tu-
bular packaging material in a length correspond-
ing to one container and cutting a horizontally
sealed portion in the middle of a width of the
horizontally sealed portion;
a detection unit configured to detect whether a
connection portion of the web-like packaging
material has passed through a predetermined
position in a movement path of the web-like
packaging material; and
a control unit configured to regulate the supply
amount of the content into the tubular packaging
material by controlling the regulating valve of the
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content filling device based on passage infor-
mation of the connection portion detected by the
detection unit, in which
the control unit controls the regulating valve to
reduce the supply amount of the content into the
tubular packaging material based on the pas-
sage information of the connection portion de-
tected by the detection unit, to reduce a content
filling level in the tubular packaging material from
a normal position above the pressure flange to
a negative pressure occurrence avoidance po-
sition below the pressure flange before the con-
nection portion reaches an expected negative
pressure occurrence area where a negative
pressure is likely to occur along with pulling-
down of the tubular packaging material by the
pair of sealing jaws, and to return the content
filling level from the negative pressure occur-
rence avoidance position to the normal position
after the connection portion passes through the
expected negative pressure occurrence area.

5) A filling and packaging machine including:

a tube forming device configured to form a tu-
bular packaging material by overlapping and
vertically sealing both edges of a web-like pack-
aging material to each other;
a content filling device that includes a filling tube
inserted from above into the tubular packaging
material, and a regulating valve configured to
regulate a supply amount of a content to be sup-
plied into the tubular packaging material through
the filling tube;
a pressure flange provided around the filling
tube such that an annular passage is formed
between the pressure flange and an inner sur-
face of the tubular packaging material;
a container forming device configured to form a
content filling container by sandwiching the tu-
bular packaging material filled with the content
using a pair of sealing jaws and pulling the tu-
bular packaging material down below the pres-
sure flange, and by horizontally sealing the tu-
bular packaging material in a length correspond-
ing to one container and cutting a horizontally
sealed portion in the middle of a width of the
horizontally sealed portion;
a detection unit configured to detect weather a
connection portion of the web-like packaging
material has passed through a predetermined
position in a movement path of the web-like
packaging material; and
a control unit configured to regulate the supply
amount of the content into the tubular packaging
material by controlling the regulating valve of the
content filling device based on passage infor-
mation of the connection portion detected by the

detection unit, in which
the control unit controls the regulating valve to
stop supply of the content into the tubular pack-
aging material based on the passage informa-
tion of the connection portion detected by the
detection unit, to prevent the content from re-
maining in the tubular packaging material before
the connection portion reaches an expected
negative pressure occurrence area where a
negative pressure is likely to occur along with
pulling-down of the tubular packaging material
by the pair of sealing jaws, and to resume the
supply of the content into the tubular packaging
material so as to return the content filling level
in the tubular packaging material to a normal
position above the pressure flange after the con-
nection portion passes through the expected
negative pressure occurrence area.

6) In the filling and packaging machine according to
the above 4) or 5), the expected negative pressure
occurrence area is an area between a position in the
tubular packaging material corresponding to an up-
per surface of the pressure flange and a position of
a first pair of sealing jaws at a time when a next pair
of sealing jaws arrives above the first pair of sealing
jaws, which has descended with the tubular packag-
ing material sandwiched therebetween, and starts
to clamp the tubular packaging material.

Advantageous Effect

[0023] According to the filling and packaging method
of the above 1) or the filling and packaging machine of
the above 4), since the content filling level in the tubular
packaging material is reduced to the negative pressure
occurrence avoidance position below the pressure flange
when the connection portion of the web-like packaging
material passes through the expected negative pressure
occurrence area, no negative pressure occurs inside the
tubular packaging material. Therefore, a possibility that
bacteria from the outside are mixed into the content filled
in the tubular packaging material can be reliably elimi-
nated even when a vertical sealing failure occurs in the
connection portion of the web-like packaging material.
[0024] According to the filling and packaging method
of the above 2) or the filling and packaging machine of
the above 5), since it is in a state where the content does
not remain in the tubular packaging material when the
connection portion of the web-like packaging material
passes through the expected negative pressure occur-
rence area, no negative pressure occurs inside the tu-
bular packaging material. Therefore, the possibility that
the bacteria from the outside are mixed into the content
filled in the tubular packaging material can be further re-
liably eliminated even when the vertical sealing failure
occurs in the connection portion of the web-like packag-
ing material.
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[0025] According to the filling and packaging method
of the above 3) or the filling and packaging machine of
the above 6), since the expected negative pressure oc-
currence area is set to the area between the position in
the tubular packaging material corresponding to the up-
per surface of the pressure flange and the position of a
first pair of sealing jaws at a time when a next pair of
sealing jaws arrives above the first pair of sealing jaws,
which has descended with the tubular packaging material
sandwiched therebetween, and starts to clamp the tubu-
lar packaging material, the supply amount of the content
required to achieve the above effects can be easily reg-
ulated.
[0026] According to the filling and packaging method
of the above 1) to 3) or the filling and packaging machine
of the above 4) to 6), when a container including the con-
nection portion and containers before and after this con-
tainer are discarded, wasteful disposal of the content can
be reduced since the amount of the content filled into
these containers is reduced.

Brief Description of Drawings

[0027]

[FIG. 1] FIG. 1 is a front view showing main portions
of a filling and packaging machine according to an
embodiment of the invention.
[FIG. 2] FIG. 2 is a front view sequentially showing
parts of a container forming process using two pairs
of sealing jaws of the filling and packaging machine.
[FIG. 3] FIG. 3 is a front view showing a first aspect
of a filling and packaging method using the filling and
packaging machine in order of processes.
[FIG. 4] FIG. 4 is a front view showing a second as-
pect of the filling and packaging method using the
filling and packaging machine in order of processes.
[FIG. 5] FIG. 5 is a perspective view showing an over-
all outline of a filling and packaging machine in the
related art.
[FIG. 6] FIG. 6 is a front view showing a part of a
content filling device and a container forming device
in the filling and packaging machine.
[FIG. 7] (a) and (b) are front views sequentially show-
ing a process of forming a connection portion of a
web-like packaging material during roller replace-
ment, and (c) is a cutaway perspective view of a part
including a connection portion of a tubular packaging
material.
[FIG. 8] FIG. 8 shows details of the part including the
connection portion of the tubular packaging material,
in which (a) is a vertical cross-sectional view seen
from an inner side of the tubular packaging material,
(b) is a cross-sectional view taken along a line b-b
in (a), and (c) is a cross-sectional view taken along
a line c-c in (a).

Description of Embodiments

[0028] Hereinafter, embodiments of the invention will
be described with reference to the drawings.
[0029] FIG. 1 shows main portions of a filling and pack-
aging machine according to an embodiment of the inven-
tion. FIG. 2 sequentially shows parts of a container form-
ing process using two pairs of sealing jaws of the filling
and packaging machine. FIG. 3 and FIG. 4 show two
aspects of a filling and packaging method using the filling
and packaging machine.
[0030] Since a structure of the filling and packaging
machine according to this embodiment is substantially
the same as that in the related art described above with
reference to FIGS. 5 to 8, except for points to be de-
scribed later, the repeated description will be omitted.
[0031] As shown in FIG. 1, a filling and packaging ma-
chine (10) according to the embodiment further includes
a detection unit (23) configured to detect whether a con-
nection portion (W10) of a web-like packaging material
(W) has passed through a predetermined position in a
movement path of the web-like packaging material (W),
and a control unit (24) configured to regulate a supply
amount of a content into a tubular packaging material (T)
by controlling a regulating valve (151) of a content filling
device (15) based on passage information of the connec-
tion portion (W10) detected by the detection unit (23).
[0032] In addition, as shown in FIG. 1, around a filling
tube (14), an air supply tube (25) for supplying aseptic
air into the tubular packaging material (T) is concentri-
cally provided. An area in the tubular packaging material
(T) above a content filling level (L) is maintained at a
positive pressure by being continuously supplied with the
aseptic air through the air supply tube (25).
[0033] Further, in FIG. 1, a level detection unit (26) is
provided on a side of the tubular packaging material (T)
to follow a vertical moving range of a float (19). The level
detection unit (26) is implemented as, for example, a
magnetic sensor that detects a magnet (not shown) ar-
ranged at a predetermined level in the float (19), and can
detects the filling level (L) of the content filled in the tu-
bular packaging material (T).
[0034] As shown in FIG. 1, the detection unit (23) in-
cludes a lever (232) that is arranged above and close to
a predetermined dancer roller (121) of a rewinding device
(12) and has a length intermediate portion swingably sup-
ported by a horizontal support shaft (231), a contact roller
(233) that is rotatably attached to one end portion of the
lever (232) and is contactable from above with the web-
like packaging material (W) moving along the dancer roll-
er (121), and a displacement detection switch (234) that
is upwardly arranged below the other end portion of the
lever (232).
[0035] When the contact roller (233) comes into con-
tact with the connection portion (W10) of the web-like
packaging material (W), the contact roller (233) is pushed
up by a thickness of the web-like packaging material (W),
and the other end portion of the lever (232) that swings
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accordingly pushes down the displacement detection
switch (234), whereby the detection unit (23) can detect
that the connection portion (W10) has passed. When the
passage of the connection portion (W10) is detected, the
passage information is transmitted from the displace-
ment detection switch (234) to the control unit (24).
[0036] The configuration and arrangement of the de-
tection unit are not limited to the above aspect and can
be changed as appropriate.
[0037] The control unit (24) is implemented as, for ex-
ample, a programmable logic controller (PLC) equipped
with a CPU or the like, and has a function of regulating
the content filling level (L) in the tubular packaging ma-
terial (T) within a certain range by which controlling the
regulating valve (151) of the content filling device (15)
based on a level signal transmitted from the level detec-
tion unit (26) and regulating the supply amount of the
content supplied through the filling tube (14).
[0038] In addition, as described above, the control unit
(24) according to this embodiment also has a function of
regulating the supply amount of the content into the tu-
bular packaging material (T) by controlling the regulating
valve (151) of the content filling device (15) based on the
passage information of the connection portion (W10) of
the web-like packaging material (W) detected by the de-
tection unit (23). Here, the regulating valve (151) is im-
plemented as, for example, an electric valve such as an
electric butterfly valve and a diaphragm type electric
valve, or an electromagnetic valve such as a solenoid
valve.
[0039] Next, a process of forming a pillow-shaped con-
tent filling container (C1) as an intermediate form by two
pairs of sealing jaws (161) of a container forming device
(16) will be described, and a change in internal pressure
of the tubular packaging material (T) in each process will
be described with reference to FIG. 2.
[0040] First, as shown in (a) of FIG. 2, at a position
below a tip of the filling tube (14), a first pair of sealing
jaws (161) sandwiches and horizontally seals the tubular
packaging material (T), and starts to descend in this state.
Accordingly, the tubular packaging material (T) is pulled
down, so that the internal pressure of the tubular pack-
aging material (T) decreases, and a negative pressure
may occur. On the other hand, a next pair of sealing jaws
(161) rises in an open state on outer sides of the first pair
of sealing jaws (161) while the first pair of sealing jaws
(161) descends.
[0041] Forming flaps (162) of the first pair of sealing
jaws (161) remain open at the time of horizontally sealing
the tubular packaging material (T), and are then closed
while both the sealing jaws (161) descend and the tubular
packaging material (T) is pulled down, whereby the tu-
bular packaging material (T) is formed (see (a) of FIG.
2). At this time, the internal pressure of the tubular pack-
aging material (T) may increase momentarily to become
a positive pressure, but it is considered that the internal
pressure may decrease again as the first pair of sealing
jaws (161) continues to descend.

[0042] Then, as shown in (b) of FIG. 2, when the first
pair of sealing jaws (161) almost stops descending, the
internal pressure of the tubular packaging material (T) to
which the content is continuously supplied begins to rise.
[0043] Next, as shown in (c) of FIG. 2, the next pair
ofsealing jaws (161) arrives above the first pair of sealing
jaws (161), and the next pair of sealing jaws (161) closes
so as to start to clamp the tubular packaging material (T).
At this time, that is, when the next pair of sealing jaws
(161) begins to press and crush the tubular packaging
material (T) from both sides thereof, since the internal
pressure of the tubular packaging material (T) rises
sharply, the pressure inside the tubular packaging ma-
terial (T) is surely positive.
[0044] Then, the two pairs of sealing jaws (161) both
start to descend in a closed state, but the first pair of
sealing jaws (161) is separated from the tubular packag-
ing material (T) by opening outward during the descend-
ing and rises again for a next process.
[0045] By repeating the above processes, the pillow-
shaped content filling container (C1) is continuously
formed, and the internal pressure of the tubular packag-
ing material (T) is repeatedly increased and decreased
accordingly.
[0046] Therefore, as shown in (c) of FIG. 2, an expect-
ed negative pressure occurrence area (A) where a neg-
ative pressure is likely to occur along with the pulling-
down of the tubular packaging material (T) by the two
pairs of sealing jaws (161) of the container forming device
(16) can be defined as an area between a position in the
tubular packaging material (T) corresponding to an upper
surface of a pressure flange (18) and a position of the
first pair of sealing jaws (161) at a time when the next
pair of sealing jaws (161) arrives above the first pair of
sealing jaws (161), which descends with the tubular pack-
aging material sandwiched therebetween, and starts to
clamp the tubular packaging material (T).
[0047] However, a range, upper and lower limit posi-
tions of the expected negative pressure occurrence area
(A) may change depending on factors such as a viscosity
of the content, a size of an annular passage (22) between
the pressure flange (18) and the tubular packaging ma-
terial (T), and a pulling-down speed of the tubular pack-
aging material (T) by the sealing jaws (161).
[0048] FIG. 3 shows a first aspect of a filling and pack-
aging method using the filling and packaging machine
(10) including the detection unit (23) and the control unit
(24).
[0049] First, as shown in (a) of FIG. 3, in a normal state
where the container (C1) is formed by the container form-
ing device (16) using the tubular packaging material (T)
that does not include the connection portion (W10) of the
web-like packaging material (W), the control unit (24)
controls the regulating valve (151) based on the level
signal from the level detection unit (26) to regulate the
supply amount of the content such that the content filling
level is at a normal position (L1) above the pressure
flange (18).
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[0050] Next, when the detection unit (23) detects the
passage of the connection portion (W10) of the web-like
packaging material (W), a detection signal is immediately
transmitted to the control unit (24). The control unit (24)
calculates a timing at which the tubular packaging mate-
rial (T) including the connection portion (W10) reaches
the container forming device (16), transmits a control sig-
nal to the regulating valve (151) based on the timing, and
regulates the supply amount of the content. Specifically,
the supply amount of the content is reduced such that
the content filling level in the tubular packaging material
(T) is reduced from the normal position (L1) above the
pressure flange (18) to a negative pressure occurrence
avoidance position (L2) below the pressure flange (18)
before the connection portion (W10) reaches the expect-
ed negative pressure occurrence area (A) where a neg-
ative pressure is likely to occur along with the pulling-
down of the tubular packaging material (T) by the pair of
sealing jaws (161) of the container forming device (16)
(see (b) of FIG. 3).
[0051] Then, the control unit (24) controls the regulat-
ing valve (151) such that the content filling level returns
from a negative pressure occurrence avoidance position
(L3) to the normal position (L1) after the connection por-
tion (W10) passes through the expected negative pres-
sure occurrence area (A) (see (c) of FIG. 3). Specifically,
the regulating valve (151) is controlled such that after the
connection portion (W10) enters the expected negative
pressure occurrence area (A), the supply amount of the
content into the tubular packaging material (T) is in-
creased at a predetermined timing. The timing for in-
creasing the supply amount of the content is usually set
to a timing after the connection portion (W10) passes
through the expected negative pressure occurrence area
(A), but the timing may also be a timing earlier than this
timing.
[0052] With the filling and packaging method according
to the first aspect, the following effects are achieved.
[0053] That is, since the content filling level in the tu-
bular packaging material (T) is reduced to the negative
pressure occurrence avoidance positions (L2) and (L3)
below the pressure flange (18) while the connection por-
tion (W10) of the web-like packaging material (W) passes
through the expected negative pressure occurrence area
(A), the area above the content filling levels (L2) (L3) in
the tubular packaging material (T) is filled with the aseptic
air supplied through the air supply tube (25). In this state,
there is no liquid content that obstructs distribution in the
annular passage (22) between the pressure flange (18)
and the tubular packaging material (T), and thus no neg-
ative pressure occurs inside the tubular packaging ma-
terial (T) even when the tubular packaging material (T)
is pulled down by the sealing jaws (161). Therefore, even
when a vertical sealing failure occurs in the connection
portion (W10) of the web-like packaging material (W), a
possibility that bacteria from the outside are mixed into
the content filled in the tubular packaging material (T)
can be reliably eliminated.

[0054] In addition, according to the filling and packag-
ing method of the above aspect, when the container (C1)
including the connection portion (10) and containers (C1)
before and after this container (C1) are discarded, waste-
ful disposal of the content can be reduced since the
amount of the content filled into these containers (C1) is
reduced.
[0055] FIG. 4 shows a second aspect of the filling and
packaging method using the filling and packaging ma-
chine (10) including the detection unit (23) and the control
unit (24).
[0056] First, as shown in (a) of FIG. 4, in a normal state
where the container (C1) is formed by the container form-
ing device (16) using the tubular packaging material (T)
that does not include the connection portion (W10) of the
web-like packaging material (W), it is the same as the
case of the first aspect shown in (a) of FIG. 3.
[0057] Next, when the detection unit (23) detects the
passage of the connection portion (W10) of the web-like
packaging material (W), a detection signal is immediately
transmitted to the control unit (24). The control unit (24)
calculates a timing at which the tubular packaging mate-
rial (T) including the connection portion (W10) reaches
the container forming device (16), transmits a control sig-
nal to the regulating valve (151) based on the timing, and
stops the supply of the content. Accordingly, the content
is prevented from remaining in the tubular packaging ma-
terial (T) before the connection portion (W10) reaches
the expected negative pressure occurrence area (A) (see
(b) of FIG. 4).
[0058] Then, by transmitting the control signal from the
control unit (24) to the regulating valve (151) and resum-
ing the supply of the content into the tubular packaging
material (T) after the connection portion (W10) passes
through the expected negative pressure occurrence area
(A) (see (c) of FIG. 4), the content filling level returns to
the normal position (L1).
[0059] According to the filling and packaging method
of the second aspect, since it is in a state where the con-
tent does not remain in the tubular packaging material
(T) while the connection portion (W10) of the web-like
packaging material (W) passes through the expected
negative pressure occurrence area (A), no negative pres-
sure occurs inside the tubular packaging material (T).
Therefore, according to the above method, the possibility
that the bacteria from the outside are mixed into the con-
tent filled in the tubular packaging material (T) can be
further reliably eliminated even when the vertical sealing
failure occurs in the connection portion (W10) of the web-
like packaging material (W).
[0060] As in the two aspects, the filling and packaging
method and the filling and packaging machine according
to the invention can be applied to not only a case where
the container forming device (16) is a device that moves
the two pairs of sealing jaws (161) up and down alter-
nately, but also a case where the container forming de-
vice is a caterpillar type device in which three or more
pairs (for example, four pairs) of sealing jaws are sequen-
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tially moved along a vertical circulation path.

Industrial Application

[0061] The invention is preferably used as a filling and
packaging method and a filling and packaging machine
that fill and package a content such as a fluid food and
a beverage in a container formed of a web-like packaging
material mainly including paper or the like.

Reference Sign List

[0062]

(10): filling and packaging machine
(13): tube forming device
(14): filling tube
(15): content filling device
(151): regulating valve
(18): pressure flange
(16): container forming device
(161): sealing jaw
(22): annular passage
(23): detection unit
(24): control unit
(W): web-like packaging material
(W10): connection portion
(T): tubular packaging material
(L1): content filling level (normal position)
(L2), (L3): content filling level (negative pressure oc-
currence avoidance position)
(A): expected negative pressure occurrence area

Claims

1. A filling and packaging method comprising:

forming a tubular packaging material by over-
lapping and vertically sealing both edges of a
web-like packaging material to each other;
filling the tubular packaging material with a con-
tent by supplying the content through a filling
tube inserted from above the tubular packaging
material;
forming a content filling container by sandwich-
ing the tubular packaging material filled with the
content using a pair of sealing jaws and pulling
the tubular packaging material down below a
pressure flange provided around the filling tube
such that an annular passage is formed between
the pressure flange and an inner surface of the
tubular packaging material, and by horizontally
sealing the tubular packaging material in a
length corresponding to one container and cut-
ting a horizontally sealed portion in the middle
of a width of the horizontally sealed portion;
detecting whether a connection portion of the

web-like packaging material has passed
through a predetermined position in a move-
ment path of the web-like packaging material;
reducing a supply amount of the content into the
tubular packaging material based on detected
passage information of the connection portion,
to reduce a content filling level in the tubular
packaging material from a normal position
above the pressure flange to a negative pres-
sure occurrence avoidance position below the
pressure flange before the connection portion
reaches an expected negative pressure occur-
rence area where a negative pressure is likely
to occur along with pulling-down of the tubular
packaging material by the pair of sealing jaws;
and
returning the content filling level from the nega-
tive pressure occurrence avoidance position to
the normal position after the connection portion
passes through the expected negative pressure
occurrence area.

2. A filling and packaging method comprising:

forming a tubular packaging material by over-
lapping and vertically sealing both edges of a
web-like packaging material to each other;
filling the tubular packaging material with a con-
tent by supplying the content through a filling
tube inserted from above the tubular packaging
material;
forming a content filling container by sandwich-
ing the tubular packaging material filled with the
content using a pair of sealing jaws and pulling
the tubular packaging material down below a
pressure flange provided around the filling tube
such that an annular passage is formed between
the pressure flange and an inner surface of the
tubular packaging material, and by horizontally
sealing the tubular packaging material in a
length corresponding to one container and cut-
ting a horizontally sealed portion in the middle
of a width of the horizontally sealed portion;
detecting whether a connection portion of the
web-like packaging material has passed
through a predetermined position in a move-
ment path of the web-like packaging material;
stopping supply of the content into the tubular
packaging material based on detected passage
information of the connection portion, to prevent
the content from remaining in the tubular pack-
aging material before the connection portion
reaches an expected negative pressure occur-
rence area where a negative pressure is likely
to occur along with pulling-down of the tubular
packaging material by the pair of sealing jaws;
and
resuming the supply of the content into the tu-
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bular packaging material after the connection
portion passes through the expected negative
pressure occurrence area, to return a content
filling level in the tubular packaging material to
a normal position above the pressure flange.

3. The filling and packaging method according to claim
1 or 2, wherein
the expected negative pressure occurrence area is
an area between a position in the tubular packaging
material corresponding to an upper surface of the
pressure flange and a position of a first pair of sealing
jaws at a time when a next pair of sealing jaws arrives
above the first pair of sealing jaws, which has de-
scended with the tubular packaging material sand-
wiched therebetween, and starts to clamp the tubular
packaging material.

4. A filling and packaging machine comprising:

a tube forming device configured to form a tu-
bular packaging material by overlapping and
vertically sealing both edges of a web-like pack-
aging material to each other;
a content filling device that includes a filling tube
inserted from above into the tubular packaging
material, and a regulating valve configured to
regulate a supply amount of a content to be sup-
plied into the tubular packaging material through
the filling tube;
a pressure flange provided around the filling
tube such that an annular passage is formed
between the pressure flange and an inner sur-
face of the tubular packaging material;
a container forming device configured to form a
content filling container by sandwiching the tu-
bular packaging material filled with the content
using a pair of sealing jaws and pulling the tu-
bular packaging material down below the pres-
sure flange, and by horizontally sealing the tu-
bular packaging material in a length correspond-
ing to one container and cutting a horizontally
sealed portion in the middle of a width of the
horizontally sealed portion;
a detection unit configured to detect whether a
connection portion of the web-like packaging
material has passed through a predetermined
position in a movement path of the web-like
packaging material; and
a control unit configured to regulate the supply
amount of the content into the tubular packaging
material by controlling the regulating valve of the
content filling device based on passage infor-
mation of the connection portion detected by the
detection unit, wherein
the control unit controls the regulating valve to
reduce the supply amount of the content into the
tubular packaging material based on the pas-

sage information of the connection portion de-
tected by the detection unit, to reduce a content
filling level in the tubular packaging material from
a normal position above the pressure flange to
a negative pressure occurrence avoidance po-
sition below the pressure flange before the con-
nection portion reaches an expected negative
pressure occurrence area where a negative
pressure is likely to occur along with pulling-
down of the tubular packaging material by the
pair of sealing jaws, and to return the content
filling level from the negative pressure occur-
rence avoidance position to the normal position
after the connection portion passes through the
expected negative pressure occurrence area.

5. A filling and packaging machine comprising:

a tube forming device configured to form a tu-
bular packaging material by overlapping and
vertically sealing both edges of a web-like pack-
aging material to each other;
a content filling device that includes a filling tube
inserted from above into the tubular packaging
material, and a regulating valve configured to
regulate a supply amount of a content to be sup-
plied into the tubular packaging material through
the filling tube;
a pressure flange provided around the filling
tube such that an annular passage is formed
between the pressure flange and an inner sur-
face of the tubular packaging material;
a container forming device configured to form a
content filling container by sandwiching the tu-
bular packaging material filled with the content
using a pair of sealing jaws and pulling the tu-
bular packaging material down below the pres-
sure flange, and by horizontally sealing the tu-
bular packaging material in a length correspond-
ing to one container and cutting a horizontally
sealed portion in the middle of a width of the
horizontally sealed portion;
a detection unit configured to detect whether a
connection portion of the web-like packaging
material has passed through a predetermined
position in a movement path of the web-like
packaging material; and
a control unit configured to regulate the supply
amount of the content into the tubular packaging
material by controlling the regulating valve of the
content filling device based on passage infor-
mation of the connection portion detected by the
detection unit, wherein
the control unit controls the regulating valve to
stop supply of the content into the tubular pack-
aging material based on the passage informa-
tion of the connection portion detected by the
detection unit, to prevent the content from re-
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maining in the tubular packaging material before
the connection portion reaches an expected
negative pressure occurrence area where a
negative pressure is likely to occur along with
pulling-down of the tubular packaging material
by the pair of sealing jaws, and to resume the
supply of the content into the tubular packaging
material so as to return a content filling level in
the tubular packaging material to a normal po-
sition above the pressure flange after the con-
nection portion passes through the expected
negative pressure occurrence area.

6. The filling and packaging machine according to claim
4 or 5, wherein
the expected negative pressure occurrence area is
an area between a position in the tubular packaging
material corresponding to an upper surface of the
pressure flange and a position of a first pair of sealing
jaws at a time when a next pair of sealing jaws arrives
above the first pair of sealing jaws, which has de-
scended with the tubular packaging material sand-
wiched therebetween, and starts to clamp the tubular
packaging material.
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