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Description

TECHNICAL FIELD

[0001] The present invention relates to a form-fill-seal
machine and in particular relates to a form-fill seal ma-
chine for producing a bag filled with a packaged article
by laterally selling a tubular packaging material,

BACKGROUND ART

[0002] Conventionally, there have existed form-fill-
seal machines for producing bags by shaping a sheet of
a packaging material into a tube and, in a state where
the interior thereof has been filled with a snack food or
other packaged article. Iaterally scaling the upper and
lower end parts of the packaging material. For example,
an upright form-fill-seal machine uses a shaping member
or the like to shape a sheet of a packaging material, into
a tube and then vertically seals both vertically overlap-
ping edges of the tubular packaging material. During a
state where a dropped packaged article is located in the
interior space of the tubular packaging material, the up-
per and lower end parts of a portion of the tubular pack-
aging material serving as a single bag are laterally sealed
in sequence forming a tower sealed part and an upper
sealed part in a state where the packaged article is
present within the tubular packaging material. To be spe-
cific, a lateral seal is made across the leading portion of
the bag serving as the upper end part and the following
portion of the bag serving as the lower end part, and
immediately thereafter (or, alternatively, at the same
time) the middle of the lateral seal portion is vertically
separated by a cutter, thus forming the tubular bag ma-
terial into a lower sealed part and an upper sealed part.
By repeating such an operation a form-fill-seal machine
continuously produces bags filled with packaged articles.
[0003] In a case where potato chips or other articles
having a tow specific gravity are the packaged article with
which the bag is filled, articles in a group may undergo
greater vertical separation as they fall, and get caught in
the lateral seal portions. Various companies have been
devoted to innovations for preventing poor scaling
caused by this "catching" phenomenon, such as the tech-
nology disclosed in JP 2002-59905 A.
[0004] JP2007-290735 A discloses a form-fill-seal ma-
chine for laterally sealing a tubular packaging material,
whereby a bag filled with a packaged article dropped in
from above is produced from the tubular packaging ma-
terial, the form-fill-seal machine comprising a first mem-
ber through an interior of which is configured to pass the
packaged article dropped in from above, a second mem-
ber arranged such that the packaged article having been
dropped through the interior of the first member passes
through an interior of the second member, a shaping
member for winding a sheet of packaging material around
the circumference of the second member so as to deform
the packaging material into the tubular packaging mate-

rial a lateral scaling mechanism for forming the lower
sealing part and the upper sealing part and for laterally
scaling the tubular packaging material so as to form the
bag, an opening and closing member adopted to shut off
an upwardly oriented flow of air from the interior of the
second member when in a closed state, and a control
unit for controlling movements of the lateral sealing
mechanism and the opening and closing member.
[0005] US 3 731 451 A discloses a form-fill-seal ma-
chine for laterally scaling a tubular packaging material.
The form-fill-seal machine has a reciprocal gate which is
associated with the lower end of a funnel and operates
to momentarily stop the downward travel of filter plugs
until a preceding group of filter plus is completely bagged.
[0006] DE 10 2007 056 293 A1 discloses a form-fill-
seal machine for laterally seating a tubular packaging
material which is filled with an article. The form-fill-seal
machine has a pair of blocking members to stop the
downward travel of the article. When the blocking mem-
bers open, the articles travel downwardly. When the
blocking members are closed, the air in the bag and the
air in a funnel are exhausted and the bag is sealed.
[0007] EP 0 129 988 A1 discloses a form-fill-seal ma-
chine for laterally scaling a tubular packaging material.
The form-fill-seal machine has a hopper from which ar-
ticles are fed into a bag.

SUMMARY OF THE INVENTION

<Technical Problem>

[0008] In the lateral sealing operation performed by a
form-fill-seal machine, as disclosed in JP 2002-59905 A,
both heat and pressure are applied. That is the lateral
scaling operation includes art operation in which the lat-
eral seal potions of a tubular film are tucked in. The
present inventors have recently found through intensive
study that during such an operation, there occurs a phe-
nomenon in which the air present above the lateral seal-
ing mechanism inside the tubular film flows upward as
the tubular film is being squeezed. Then, particularly
when a form-fill-seal operation is performed for packaged
articles having a low specific gravity, such as a snack
food, the upward flow of air is presumed to cause a dis-
turbance to the state of the group of packaged articles.
[0009] It is an object of the present invention to provide
a form-fill-seal machine capable of reducing poor sealing
caused by a packaged article catching in the lateral seal
portions.

<Solution to Problem>

[0010] The above-mentioned problem can be solved
by a form-fill-seal machine according to claim 1. The ad-
vantageous effect can be achieved by the subject-matter
according to dependent claims.
[0011] The form-fill-seal machine according to a pre-
ferred embodiment of the present invention laterally seals
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a tubular packaging material, whereby a bag filled with
a packaged article dropped in from above is produced
from the tubular packaging material. The form-fill-seal
machine is provided with a first cylindrical member, a
second cylindrical member, a shaping member, a lateral
sealing mechanism, an opening and closing member,
and a control device. The packaged article, which is dis-
charged from a weighing machine and dropped in from
above, passes through the interior of the first cylindrical
member. The second cylindrical member is located be-
low the first cylindrical member. The packaged article,
having dropped through the interior of the first cylindrical
member, passes through the interior of the second cy-
lindrical member. The shaping member winds a sheet-
form packaging material around the circumference of the
second cylindrical member. The sheet-form packaging
material is thereby changed into a tubular packaging ma-
terial. The lateral sealing mechanism is located below
the second cylindrical member. The lateral sealing mech-
anism laterally seals the tubular packaging material serv-
ing as a bag by forming a lower seal part and an upper
seal part. The lower seal part and the upper seal part are
formed in the tubular packaging material when the lateral
seals are made. The opening and closing member is dis-
posed between the first cylindrical member and the sec-
ond cylindrical member. The opening and closing mem-
ber, when in the closed state, is responsible for shutting
off the upwardly oriented flow of air from the interior of
the second cylindrical member. The control device con-
trols movements of the lateral sealing mechanism and
the opening and closing member.
[0012] Herein, the opening and closing member is de-
ployed above the second cylindrical member which, to-
gether with the shaping member, serves to shape the
sheet-form packaging material into the tubular packaging
material. The opening and closing member can then shut
off the upwardly oriented flow of air from the space of the
interior of the second cylindrical member, i.e., the space
above the lateral sealing mechanism in which the pack-
aged article is located. When no opening and closing
member is provided, an upwardly oriented flow of air is
created in the interior space of the first and second cy-
lindrical member by the lateral sealing operation, but
herein such a flow can be cut off by the opening and
closing member. Therefore, it is possible to prevent any
disturbance to the state of the packaged article being
dropped in from above, and to reduce poor sealing.
[0013] In a case where the clearance in the height di-
rection between the first cylindrical member and the sec-
ond cylindrical member is small; for example, in a case
where the size of clearance is 20% or less of the inside
diameter of the first cylindrical member, then it is prefer-
able to use an opening and closing member that slides
in a horizontal direction or in a substantially horizontal
direction, thereby switching between an open state and
the closed state.
[0014] In order for the packaged article being dropped
in from above to be sent downward unimpeded, the first

cylindrical member and second cylindrical member pref-
erably have substantially equivalent inside diameters.
Specifically, the inside diameter of the second cylindrical
member is preferably within the range of 90% to 110%
of the inside diameter of the first cylindrical member. Fur-
ther, the inside diameter of the second cylindrical mem-
ber is preferably slightly larger than the inside diameter
of the first cylindrical member.
[0015] Preferably, the control device creates a link be-
tween the movement of the lateral sealing mechanism
and the movement of the opening and closing member.
Specifically, a control is preferably performed such that
before the start of welding in which heat and pressure
are made to act on the tubular packaging material, the
opening and closing member is in the closed state, and
then the opening and closing member is returned to the
open state at a predetermined time after the welding has
been initiated.
[0016] The speed at which the package is produced
and/or the manner in which each of the members are
disposed, and in particular the positioning of the opening
and closing member in the height direction, are preferably
determined so as to give rise to the following circum-
stances. The circumstances are those in which, when
the opening and closing member is in the closed state,
a first group of packaged articles is located within a first
bag provided with an upper seal part; a second group of
packaged articles that follows the first packaged articles
is located on the inside of a tubular packaging material
provided with a lower seal part above the first bag; and
a third group of packaged articles that follows the second
packaged articles is located in the interior of the first cy-
lindrical body above the opening and closing member.
[0017] It is further preferable that when the opening
and closing member is in the closed state, the opening
at the top end of the second cylindrical member is blocked
such that substantially none of the air within the second
cylindrical member leaks out from the opening at the top
end. In such a case, the packaged articles being dropped
in through the second cylindrical member are better pre-
vented from becoming disarrayed.
[0018] It is further effective to deploy a sealing member
between the second cylindrical member and the opening
and closing member. The packaged articles being
dropped in through the second cylindrical member are
further prevented from becoming disarrayed when the
sealing member can be used to prevent the gaseous ma-
terial of the interior space of the second cylindrical mem-
ber from leaking outward from the clearance in the height
direction between the top end of the second cylindrical
member and the opening and closing member when the
opening and closing member is in the closed state. The
deployment of the sealing member can adequately pre-
vent gaseous material from leaking outward from the
clearance provided that the clearance in the height di-
rection between the upper end of the second cylindrical
member and the opening and closing member is 1.0 mm
or less.
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[0019] It is further preferable to design the second cy-
lindrical member or other similar structure such that an
air-discharging passage is formed between the outer sur-
face of the second cylindrical member and the tubular
packaging material that has been wound around the cir-
cumference of the second cylindrical member. The air-
discharging passage extends from a position as high as
the lower part of the second cylindrical member upward
to a position higher than a position as high as the shaping
member, whereby gaseous material can escape to the
space outside and above the tubular packaging material
from the interior space of the tubular packaging material.
In such a case, the air in the space can escape outward
from the air-discharging passage even though the lateral
sealing causes the space in the circumference around
the packaged articles to have a greater pressure.
[0020] To ensure the air-discharging passage, it is
preferable to form, on the second cylindrical member, an
inwardly recessed groove that extends from the lower
part thereof to a position higher than a position as high
as the shaping member. In such a case, the space be-
tween the depressed surface of the groove and the tu-
bular packaging material will function as the air-discharg-
ing passage.
[0021] Further, to prevent the packaged articles from
becoming oxidized, it is preferable to provide a first gas
supply unit for supplying an inert gas to the interior space
of the second cylindrical member from the vicinity of the
opening and closing member. In such a case, when the
inert gas (such as nitrogen gas or argon gas) is supplied
from the first gas supply unit while the opening and clos-
ing member is in the closed state, then a flow of inert gas
following the dropping of the packaged articles being
dropped in through the second cylindrical member can
be generated, and it also becomes possible to increase
the packaging speed.
[0022] In a case where, in addition to the first gas sup-
ply unit, there is further provided a second gas supply
unit for supplying inert gas to the interior space of the
tubular packaging material from the vicinity of the lower
part of the second cylindrical material, it is preferable that
the first gas supply unit be used to supply the inert gas
to the interior space of the second cylindrical member
when the opening and closing member is in the closed
state. In a case where the first gas supply unit is used to
supply the inert gas when the opening and closing mem-
ber is in the closed state and the second gas supply unit
is used to supply the inert gas when the opening and
closing member is in the open state, there is the potential
to achieve a favorable balance between an adequate
amount of inert gas being supplied and the generation
of the flow of inert gas following the dropping of the pack-
aged articles.
[0023] Further, instead of the first gas supply unit and
the second gas supply unit, it is also effective to supply
the inert gas by providing the following third gas supply
unit and fourth gas supply unit. The third gas supply unit
is intended to supply inert gas to the interior space of the

tubular packaging material, and the fourth gas supply
unit is intended to supply inert gas to the interior space
of the first cylindrical member when the opening and clos-
ing member is in the closed state. In such a case, inert
gas will be supplied to the packaged articles while the
opening and closing member is in the closed state and
the packaged articles remain within the first cylindrical
member. In so doing, much of the air in the space around
the circumference of the packaged articles and between
each of the packaged articles is replaced with inert gas,
and the packaged articles will be adequately prevented
from becoming oxidized even when the amount of inert
gas supplied thereafter from the third gas supply unit is
reduced.
[0024] The form-fill-seal machine according to another
preferred embodiment of the present invention may be
further provided with a suction device for performing a
suction operation. The suction operation of the suction
device is an operation for allowing gaseous material to
escape outside the tubular packaging material from the
interior space of the tubular packaging material that has
been wound around the circumference of the second cy-
lindrical member. In a case where the suction device is
provided, it is also preferable that the control device cre-
ate a link between the movement of the lateral sealing
mechanism and the suction operation of the suction de-
vice, and cause the suction device to perform the suction
operation immediately before the welding in which the
lateral sealing mechanism is used to cause heat and
pressure to act on the tubular packaging material is ini-
tiated. When such a control is performed, the suction
device can be used to prevent the operation of the lateral
sealing from creating an upwardly oriented flow of air in
the interior spaces of the first and second cylindrical
members even in a case such as where the opening and
closing member cannot be used to cut off the same or
where the closing operation of the opening and closing
member is delayed.
[0025] In a form-fill-seal machine that is further provid-
ed with a suction device, then immediately before the
start of welding in which the lateral sealing mechanism
is used to cause heat and pressure to act on the tubular
packaging material, the control device preferably sends
out an instruction for causing the opening and closing
member to transition from the open state to the closed
state, and causes the suction device to perform the suc-
tion operation. By the act of the suction operation, the
creation of an upwardly oriented flow of air within the
second cylindrical member can be prevented even when,
before the opening and closing member can be closed,
there is a change in the volume of the tubular packaging
material when the welding of the lateral sealing mecha-
nism is initiated.
[0026] In a form-fill-seal machine that is further provid-
ed with a suction device, there may be further deployed
a gas supply unit for supplying inert gas to the interior
space of the tubular packaging material from a vicinity of
the lower part of the second cylindrical member. In such
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a case, the interior space of the second cylindrical mem-
ber is divided into a primary space into which the pack-
aged articles are dropped and a secondary space parti-
tioned from the primary space, it being possible to use
the secondary space as a suction flow path for gaseous
material during the suction operation of the suction de-
vice and also to use same as a supply flow path for inert
gas from a gas supply unit.
[0027] According to the preferred embodiments of a
form-fill-seal machine according to the present invention,
the upwardly oriented flow of air that would be created
in the interior space of the first cylindrical member by the
lateral sealing operation when no opening and closing
member is provided can be prevented by closing the
opening and closing member, and also poor sealing can
be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG 1 is a schematic perspective view of a weighing
machine and the form-fill-seal machine according to
an embodiment of the present invention (a first em-
bodiment).
FIG. 2 is a block diagram representing the control of
the form-fill-seal machine.
FIG. 3 is a schematic perspective view of the main
parts of the form-fill-seal machine.
FIG. 4 is a perspective view of a funnel member, an
upper tube, a shutter mechanism, and a shaping
mechanism.
FIG. 5 is a front view of a funnel member, an upper
tube, a shutter mechanism, and a shaping mecha-
nism.
FIG. 6 is a side view of a funnel member, an upper
tube, a shutter mechanism, and a shaping mecha-
nism.
FIG. 7 is a drawing illustrating the state in which the
packaged articles have been dropped in during the
initial stage of the welding of the lateral sealing op-
eration.
FIG. 8 is a drawing illustrating the state in which the
packaged articles have been dropped in after the
welding of the lateral sealing operation has been
completed.
FIG. 9 is a side view of a shaping mechanism of a
form-fill-seal machine according to a second embod-
iment.
FIG. 10 is a cross-sectional view along the X-X line
of FIG 9.
FIG. 11 is a transverse cross-sectional view of a low-
er tube of a modification example of the second em-
bodiment.
FIG. 12 is a drawing illustrating a shaping mecha-
nism and nitrogen supply mechanism of a form-fill-
seal machine according to a third embodiment.
FIG. 13 is a timing chart of the nitrogen supply and

of the opening and closing of an opening and closing
sliding member of the third embodiment.
FIG. 14 is a drawing illustrating a nitrogen supply
passage of a form-fill-seal machine according to a
fourth embodiment.
FIG. 15 is a drawing illustrating a shaping mecha-
nism, nitrogen supply mechanism, and suction de-
vice of a form-fill-seal machine according to a fifth
embodiment.
FIG. 16 is a timing chart of the nitrogen supply, the
suction operation, and the opening and closing of an
opening and closing sliding member of the fifth em-
bodiment.

DESCRIPTION OF EMBODIMENTS

<First Embodiment>

(Summary)

[0029] FIG. 1 is an illustration of an upright form-fill-
seal machine 3 according to one embodiment of the
present invention, as well as a weighing machine 2 dis-
posed thereabove. The form-fill-seal machine 3 is a ma-
chine for producing a bag by using a film to cover potato
chips or another food product having a low apparent spe-
cific gravity, serving as packaged articles, and then ver-
tically and laterally sealing the film that has been imparted
with a tubular shape.
[0030] The packaged articles are dropped in by pre-
determined amounts from the weighing machine 2 above
the form-fill-seal machine 3. The weighing machine 2 is
a combination weighing device comprising a feeder, a
pool hopper 24, a weighing hopper 25, an aggregate dis-
charge chute 26, and other elements.
[0031] The form-fill-seal machine 3 comprises a form-
fill-seal unit 5, which is a body portion for bagging the
packaged articles (see FIG. 3); a film supply unit 6 for
supplying the form-fill-seal unit 5 with a film F to be made
into a bag; and a control device 90 for controlling the
movement of the actuated portions of both units 5, 6 (see
FIG 2).

(The film supply unit)

[0032] The film supply unit 6 is a unit for supplying a
shaping mechanism 13 of the form-fill-seal unit 5 with a
sheet of the film F, and is provided adjacent to the form-
fill-seal unit 5. A film roll 6b around which the film F is
wound is positioned in the film supply unit 6, and the film
F is reeled out from the film roll 6b.
[0033] The film F reeled out from the film roll 6b is con-
veyed by being dispensed by the operation of a dispens-
ing motor 6a for causing the film roll 6b to rotate (see
FIG. 2), and is then stretched out toward the form-fill-seal
unit 5 by the operation of a pull-down belt mechanism 14
of the form-fill-seal unit 5, to be described later. The
movements of the dispensing motor 6a and the pull-down
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belt mechanism 14 are controlled by the control device
90.

(The form-fill-seal unit)

[0034] The form-fill-seal unit 5, as illustrated in FIG 3,
has the shaping mechanism 13 for shaping the film F,
which is issued in a sheet, into a tube; the pull-down belt
mechanism 14 for downwardly conveying the film F that
has taken a tubular shape (hereinafter called the tubular
film Fm); a vertical sealing mechanism 15 for vertically
sealing the overlapping portions of both edges of the tu-
bular film Fm; and a lateral sealing mechanism 17 for
heat-sealing the upper and lower end parts of a bag B
by laterally sealing the tubular film Fm. The form-fill-seal
unit 5 further has a funnel member 11 and an upper tube
12, which, together with a lower tube 13b of the shaping
mechanism 13, act as a route for the packaged articles;
and a shutter mechanism 18 provided directly above the
shaping mechanism 13.

(The funnel member 11)

[0035] The funnel member 11 is a tubular member in
which the diameter of the round opening at the upper
part has a greater diameter than the diameter of the round
opening at the lower part, and receives, from the opening
at the upper part, the packaged articles C weighed by
the weighing machine 2 and dropped in from a middle
opening of the aggregate discharge chute 26. The pack-
aged articles C placed therein from the opening at the
upper part of the funnel member 11, as illustrated in FIG
7, are dropped from the opening at the lower part into
the interior space of the upper tube 12 therebelow.

(The upper tube 12)

[0036] The packaged articles C discharged from the
weighing machine 2, guided into the funnel member 11,
and dropped in from above continue falling through the
interior of the upper tube 12. The upper tube 12 is a cy-
lindrical member, the upper end thereof being connected
to the lower end of the funnel member 11. That is, the
round opening at the lower part of the funnel member 11
is matched to the opening at the upper part of the cylin-
drical upper tube 12.
[0037] A circular flange member 12a is affixed to the
lower end part of the upper tube 12 at which the opening
at the lower part of the upper tube 12 is formed. The
flange member 12a is mounted and affixed to a fixed
frame 81 of the shutter mechanism 18, to be described
later, whereby the upper tube 12 and the funnel member
11 are positioned. The upper tube 12, which extends in
the vertical direction, has a round opening at the lower
part thereof, the center of which is matched to the center
of the round opening at the upper end of a lower tube
13b of the shaping mechanism 13, to be described later.

(The shaping mechanism 13)

[0038] The shaping mechanism 13 has the lower tube
13b and a former 13a. The lower tube 13b is a round-
shaped member, the upper and lower ends of which are
open. When opening and closing sliding members 18a
of the shutter mechanism 18 (to be described later) are
in a closed state, the round opening at the upper end of
the lower tube 13b is blocked by the opening and closing
sliding members 18a. The lower tube 13b is disposed so
as to have a small clearance opening below the above-
described upper tube 12; when the opening and closing
sliding members 18a are in an open state, then the pack-
aged articles C that have been dropped through the in-
terior of the upper tube 12 continue falling uninterrupted
through the interior of the lower tube 13b.
[0039] The former 13a is disposed so as to surround
the lower tube 13b. The former 13a shapes a sheet of
the film F so as to be wound around the circumference
of the lower tube 13b (see FIG 3 and FIGS. 4 to 6). The
sheet of the film F reeled out from the film roller 6b is
therefore shaped into a tube upon passing between the
former 13a and the lower tube 13b; the upper surface of
the film F becomes an inner peripheral surface of the
tubular film Fm, and the lower surface of the film F be-
comes an outer peripheral surface of the tubular film Fm.
[0040] As described above, a clearance in the height
direction is present between the upper tube 12 and the
lower tube 13b, the structure being such that the opening
and closing sliding members 18a (to be described later)
enter into the clearance. To prevent the manner in which
the packaged articles C are dropped from being dis-
turbed, the size of the clearance is preferably 20% or less
the size of the inside diameter of the upper tube 12 (80
mm). Herein, the sheet thickness of the opening and clos-
ing sliding members 18a is about 1.5 mm; therefore, the
size of the clearance is then 2 mm to 10 mm.
[0041] The upper tube 12 and the lower tube 13b have
substantially equivalent inside diameters. Herein, the up-
per tube 12 is given an inside diameter of 80 mm, and
the lower tube 13b is given an inside diameter of 84 mm,
which is slightly larger than the upper tube. The upper
tube 12 and the lower tube 13b are disposed such that
the centers of the respective round cross-sections form
a matching plane; the packaged articles C dropped in
through the upper tube 12 thus fall unimpeded into the
interior space of the lower tube 13b without getting stuck
at any point.
[0042] The former 13a and the lower tube 13b of the
shaping mechanism 13 can be mutually exchanged de-
pending on the size of the bag to be produced. If mutually
exchanged, it is preferable that the upper tube 12 and
the funnel member 11 thereabove also be mutually ex-
changed in accordance therewith.

(The pull-down belt mechanism 14)

[0043] The pull-down belt mechanism 14 is a mecha-
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nism for chucking and downwardly conveying the tubular
film Fm that has been wound around the lower tube 13b,
and, as illustrated in FIG 3, has belts 14c provided to
each of the left and right sides thereof across the lower
tube 13b. In the pull-down belt mechanism 14, the belts
14c, which function so as to chuck, are turned by a drive
roller 14a and a driven roller 14b, thus bearing the tubular
film Fm downward. However, FIG 3 omits an illustration
of a roller actuation motor, which causes the drive roller
14a and the like to rotate.

(The vertical sealing mechanism 15)

[0044] The vertical sealing mechanism 15 is a mech-
anism for vertically sealing the overlapping portions of
the tubular film Fm having been wound around the lower
tube 13b, using heating while pressing down on the lower
tube 13b with a predetermined amount of pressure. The
vertical sealing mechanism 15 is positioned at the front
side of the lower tube 13b and has a heater, as well as
a heater belt, which is heated by the heater and is in
contact with the overlapping portions of the tubular film
Fm. The vertical sealing mechanism 15 is also provided
with an actuation device (not shown) adapted to bring
the heater belt closer to or away from the lower tube 13b.

(The lateral sealing mechanism 17)

[0045] The lateral sealing mechanism 17 is disposed
below the shaping mechanism 13, the pull-down belt
mechanism 14, and the vertical sealing mechanism 15.
The lateral sealing mechanism 17 is a mechanism that
includes a pair of sealing jaws 51 having a built-in heater
(see FIG 3).
[0046] The pair of sealing jaws 51 gyrate in a substan-
tially D-shaped manner while tracing mutually symmet-
rical trajectories. The actuation mechanism used for the
gyrating movement is, for example, the invention dis-
closed in the publication of JP-A 10-53206, and is pro-
vided with a jaw-pushing motor 51a and a gyrating motor
51b, which are illustrated in FIG 2. The pair of sealing
jaws 51 that gyrate in a substantially D-shaped manner
clasp the tubular film Fm in a state of being mutually
pushed together, where (lateral) sealing is performed by
the application of pressure and heat to the portion of the
tubular film Fm that is to become the upper and lower
end parts of the bag. In addition, a cutter (not shown) is
built into one of the sealing jaws 51. The cutter is respon-
sible for separating the bag B from the tubular film Fm
that follows, at a central position in the height direction
of the portion laterally sealed by the sealing jaws 51. As
illustrated in FIG 8, a lower sealing part B1 and an upper
sealing part B2 are formed, by the lateral sealing, on the
bag B and the tubular film Fm that follows.
[0047] During the process in which the pair of sealing
jaws 51 make initial contact with the tubular film Fm and
the film Fm is then laterally sealed by pressure and heat
in an overlapped state, there presumably occurs the phe-

nomenon in which air appears to escape from the interior
space of the tubular film Fm as the volume in the tubular
film Fm decreases.

(The shutter mechanism 18)

[0048] The shutter mechanism 18 is a structure com-
posed of the opening and closing sliding members 18a,
which are positioned in the clearance in the height direc-
tion between the upper tube 12 and the lower tube 13b;
and various parts adapted to guide or actuate the opening
and closing sliding members 18a. The shutter mecha-
nism 18 is provided with the pair of sheet-shaped opening
and closing sliding members 18a; two motors 82; a bear-
ing 82b that is eccentric with respect to rotating shafts
82a of the motors 82; the fixed frames 81; a motor support
platform 83; and fixed pillars 84.
[0049] The pair of opening and closing sliding mem-
bers 18a are thin sheet-shaped members having a sheet
thickness of 1.5 mm, as described above; are guided and
supported on the front and rear fixed frames 81; and are
capable of left and right horizontal movement (sliding).
As illustrated in FIG 7, the state in which the pair of open-
ing and closing sliding members 18a bump up against
each other is the closed state, and, as illustrated in FIG
8, the state in which both of the opening and closing slid-
ing members 18a have withdrawn from the upper space
of the lower tube 13b is the open state. In the closed
state, the round opening at the upper end of the lower
tube 13b is blocked, and almost no clearance remains
between the upper end of the lower tube 13b and the
opening and closing sliding members 18a. That is, in the
closed state, the opening and closing sliding members
18a are responsible for shutting off the upwardly oriented
flow of air from the interior of the lower tube 13b. The
opening and closing sliding members 18a have elliptical
openings 18b formed at the left and right outer portions.
The elliptical openings 18b extend in the front-rear direc-
tion. The bearings 82b enter into the elliptical openings
18b from below, there being contact between the inner
peripheral surfaces of the elliptical openings 18b and the
outer rings of the bearings 82b.
[0050] The bearings 82b have an outer ring and an
inner ring, and the inner ring is affixed to the rotating
shafts 82a of the motors 82. The inner rings of the bear-
ings 82b are eccentric with respect to the rotating shafts
82a of the motors 82, and the bearings 82b gyrate around
the rotating shafts 82a of the motors 82. The gyration of
the bearings 82b alternates between the closed state and
the open state of the opening and closing sliding mem-
bers 18a.
[0051] The main bodies of the motors 82 are affixed to
the motor support platform 83. The motor support plat-
form 83 and the fixed frames 81 are integrated together
by the four fixed pillars 84. The fixed frames 81 are affixed
to the frame of the form-fill-seal machine 3. The fixed
frames 81 provide support such that the opening and
closing sliding members 18a can be slid to the left or
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right, and the upper surfaces thereof serve as surfaces
onto which the flange member 12a to which the upper
tube 12 is affixed is installed. The flange member 12a is
mounted onto the front and rear fixed frames 81, and is
screwed into the fixed frames 81.
[0052] However, FIG 3 omits an illustration of the shut-
ter actuation motors 82 for actuating the opening and
closing sliding members 18a, as well as of other ele-
ments.

(The control device)

[0053] The control device 90 controls the weighing ma-
chine 2 and the form-fill-seal machine 3, and comprises
a CPU, a ROM, a RAM, and the like. The control device
90 controls the actuated portions and the like of each of
the mechanism of the film supply unit 6 and the form-fill-
seal unit 5, in accordance with an operation and/or setting
inputted from an operation switch 7 and/or a touch panel
display 8 illustrated in FIGS. 1 and 2. The control device
90 further controls the actuation of the feeder, the pull
hopper 24, the weighing hopper 25, and other elements
of the weighing machine 2. The control device 90 further
takes required information from various different sensors
located on the weighing machine 2 and the form-fill-seal
machine 3, and uses the information in various different
controls.
[0054] The control device 90 is also tasked with con-
trolling the pull-down belt mechanism 14, the vertical
sealing mechanism 15, and the lateral sealing mecha-
nism 17 of the form-fill-seal unit 5, as well as the motors
82 of the shutter mechanism 18. The controls of each of
the mechanisms 14, 15, 17, 18 are linked. The description
herein focuses on the linked controls of the lateral sealing
mechanism 17 and the shutter mechanism 18.
[0055] FIG 7 is a drawing illustrating the timing by which
the opening and closing sliding members 18a of the shut-
ter mechanism 18 enter the closed state and, immedi-
ately thereafter, the pair of sealing jaws 51 of the lateral
sealing mechanism 17 first come into contact with the
tubular film Fm. At such a time, a first group of packaged
articles C1 is located within a first bag B (see FIG 8)
provided with an upper seal part B2 illustrated in FIG 8;
a second group of packaged articles C2 that follows the
first packaged articles C1 is located on the inside of the
tubular film Fm on which a lower seal part B1 (see B 1
on FIG 8) will be formed above the first bag B; and a third
group of packaged articles C3 that follows the second
packaged articles C2 is located in the interior of the upper
tube 12 above the opening and closing sliding members
18a. The pair of sealing jaws 51 come into contact with
the tubular film Fm for the first time, and the tubular film
Fm is squeezed mainly at the laterally sealed portions,
wherefore the pressure in the space around the circum-
ference of the packaged articles C2 increases. Herein,
because the opening and closing sliding members 18a
are in the closed state, almost no upward airflow caused
by the operation of the welding of the lateral sealing will

occur in either the space around the circumference of
the packaged articles C2 or the space around the cir-
cumference of the packaged articles C3, and the states
of the packaged articles C2, C3 are less prone to being
disturbed. Conversely, when the opening and closing
sliding members 18a are in the open state in the timing
of FIG 7, an upward airflow toward the interior space of
the upper tube 12 is created from the interior space of
the lower tube 13b, and the airflow disturbs the orienta-
tions of the packaged articles C2, C3, increasing the fre-
quency by which the packaged articles get caught in the
sealed portions when the packaged articles C2, C3 are
laterally sealed; however, because herein the opening
and closing sliding members 18a are in the closed state,
poor sealing is prevented.
[0056] When the tubular film Fm is squeezed mainly
at the portions being laterally sealed and the pressure in
the space around the circumference of the packaged ar-
ticles C2 increases, air presumably escapes outward
through the circular clearance between the tubular film
Fm and the lower tube 13b or through other clearances.
[0057] The control device 90 brings the opening and
closing sliding members 18a into the closed state before
the time illustrated in FIG 7 at which the sealing jaws 51
first come into contact with the tubular film Fm, but during
circumstances where the pair of sealing jaws 51 mutually
press together across the overlapping portions of the tu-
bular film Fm, i.e., when welding by pressure and heat
is initiated, the opening and closing sliding members 18a
are thereafter returned to the open state at an appropriate
time. The third packaged articles C3 are thereby dropped
downward unimpeded. As in FIG 8, the opening and clos-
ing sliding members 18a enter the opened state at such
a time when the upper sealing part B2 of the leading bag
B and the lower sealing part B1 of the following tubular
film Fm have been completely laterally sealed (welded)
and are cut apart and the sealing jaws 51 are separated
from the tubular film Fm. At such a time, the sealing jaws
have completed the operation meant to narrow the space
inside the tubular film Fm, and even though the opening
and closing sliding members 18a are in the open state,
the orientations of the packaged articles C2, C3 will pre-
sumably not be disturbed by any airflow.

(Features of the form-fill-seal machine)

[0058] In the form-fill-seal machine 3 according to this
embodiment, which is adapted to produce a bag B filled
with the dropped-from-above packaged articles C by lat-
erally sealing the tubular film Fm, the opening and closing
sliding members 18a are deployed above the lower tube
13b of the shaping mechanism 13. The opening and clos-
ing sliding members 18a are capable of shutting off the
upwardly oriented flow of air from the space of the interior
of the lower tube 13b, i.e., the space above the lateral
sealing mechanism 17 in which the packaged articles C
are located. If the opening and closing members 18a are
not provided, an upwardly oriented flow of air is created
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in the interior spaces of the lower tube 13b and/or the
upper tube 12 by the lateral sealing operation, but in the
form-fill-sealing machine 3, such a flow can almost be
cut off by the opening and closing sliding members 18a
(see FIG 7). Therefore, the states (orientations) of the
packaged articles C2, C3 dropped in from above can be
prevented from being disturbed, reducing poor sealing.
[0059] The following is an illustration of specific testing
results.

<Examples>

(Testing Conditions)

[0060]

· Samples (packaged articles): Potato chips (bulk
density of 0.083 grams per square centimeter when
placed in a container and shaken to reduce the clear-
ance between the articles as much as possible)
· Target weight of the weighing machine 2: 31.9
grams to 34.9 grams
· Abilities: 150 bpm (150 bags/min) at continuous
bag production
· Bag size: 140 mm wide, 203 mm high, 37 mm thick

(Weighing machine and form-fill-seal machine used)

[0061]

· Weighing machine: CCW-R-214W made by Ishida
Co., Ltd.
· Form-fill-seal machine: a device made by adding
the shutter mechanism 18 and the like to an ATLAS
made by Ishida Co., Ltd.

(Testing Summary and Evaluation Criteria)

[0062] The proportion at which the potato chips caught
in the laterally sealed portions (the number of bags in
which catching occurred, divided by the total number of
bags made) and the length of time needed for an entire
group of potato chips to enter the tubular film serving as
the bag (the maximum length of time in the sampled bags)
were evaluated for instances when the present embod-
iment of the present invention is not adopted, where the
opening and closing sliding members 18a are always in
the open state, and instances when the present embod-
iment of the present invention is adopted, where the
opening and closing sliding members 18a are opened
and closed by the control routine of the embodiment de-
scribed above.

(Testing Results)

[0063] In the case where the present embodiment of
the present invention was not adopted, catching occurred
in 12 bags out of 100 bags, equating to a catching pro-

portion of 12%; in the case where the present embodi-
ment of the present invention was adopted, no catching
occurred in any of the bags of the 100 bags, equating to
a catching proportion of 0%.
[0064] Regarding the length of time needed for an en-
tire group of potato chips to enter the tubular film serving
as the bag (hereinafter called the charge time), in the
case where the present embodiment of the present in-
vention was not adopted, the longest time it took among
the 50 sampled bags was 499 ms, and in the case where
the present embodiment of the present invention was
adopted, the longest time it took among the 50 sampled
bags was 366 ms.
[0065] More specifically, the case where the present
embodiment of the present invention was adopted bore
excellent results in both of the evaluation criteria, which
were the catching proportion and the charge time.

<Second Embodiment>

[0066] The first embodiment described above is con-
figured such that when the tubular film Fm is squeezed
mainly at the portion being laterally sealed, and the pres-
sure in the space around the circumference of the pack-
aged articles C2 increases, air escapes outward through
the circular clearance between the tubular film Fm and
the lower tube 13b, but in the second embodiment, a
lower tube 113b illustrated in FIGS. 9 and 10 is used to
proactively increase the surface area of the passage
through which the air escapes.
[0067] In the form-fill-seal machine according to the
second embodiment, the shaping mechanism 13 of the
form-fill-seal machine according to the first embodiment
is replaced by a shaping mechanism 113 illustrated in
FIGS. 9 and 10; the configuration thereof is otherwise
similar to that of the first embodiment.

(The shaping mechanism 113)

[0068] The shaping mechanism 113 has a former 113a
and a lower tube 113b.
[0069] The former 113a is disposed so as to surround
the lower tube 113b, and has the same shape as the
former 13a described above. A sheet of the film F is
shaped into a tube upon passing between the former
113a and the lower tube 113b; the upper surface of the
film F becomes an inner peripheral surface of the tubular
film Fm, and the lower surface of the film F becomes an
outer peripheral surface of the tubular film Fm.
[0070] The lower tube 113b is a substantially round-
shaped member, the upper and lower ends of which are
open. When the opening and closing sliding members
18a of the shutter mechanism 18 are in a closed state,
the round opening at the upper end of the lower tube
113b is blocked by the opening and closing sliding mem-
bers 18a. As illustrated in FIG 10, a groove 161 is formed
on a side surface on the rear surface of the lower tube
113b, and a flat part 162 is formed on a side surface on

15 16 



EP 2 484 595 B1

10

5

10

15

20

25

30

35

40

45

50

55

the front surface of the lower tube 113b. The groove 161
is formed by inwardly depressing a part of the rear surface
of a round-shaped member, and, as illustrated in FIG 9,
extends upward from a position H1 as high as the lower
end of a side surface of the rear surface of the lower tube
113b up until a position H2 that is higher than a position
as high as the former 113a. In the state in which the
tubular film Fm has been wound around the lower tube
113b, as illustrated in FIG 10, an air-discharging passage
EA is formed between the tubular film Fm and a de-
pressed surface 161 a of the groove 161 of the lower
tube 113b. The air-discharging passage EA allows the
gaseous material in the interior space of the tubular film
Fm to escape to the space outside and above the tubular
film Fm (see the flow of gaseous material illustrated by
the arrows of the single-dotted lines in FIG 9).
[0071] The shaping mechanism 113 being so config-
ured, the cross-sectional area of the air-discharging pas-
sage EA is adequately ensured, and therefore in the form-
fill-seal machine according to the second embodiment,
even though the lateral sealing causes the pressure in
the space around the circumference of the packaged ar-
ticles to increase, the air in the space can be reliably
allowed to escape outward from the air-discharging pas-
sage EA.

(Modification Example of the Second Embodiment)

[0072] In the lower tube 113b described above, the
groove 161 is provided to ensure the cross-sectional area
of the air-discharging passage EA, but in place of the
groove 161, a flat part that is similar to the flat part 162
illustrated in FIG 10 can also be formed. An air-discharg-
ing passage is also formed in such a case, between the
flat part of the rear surface and the tubular film Fm, the
cross-sectional area thereof being large but not as large
as when the groove 161 is formed.
[0073] Further, instead of the above-described lower
tube 113b, it is also possible to employ a lower tube 213b
having a cross-section, illustrated in FIG 11. The lower
tube 213b has a flat part 261 formed on a side surface
of the rear surface, and round bar members 262, 262
extending far up and down are welded to the left and right
end parts of the flat part. When such a lower tube 213b
is employed, there appears a space surrounded by the
outer surface of the flat part 261, the outer peripheral
surfaces of the round bar members 262, 262, and the
tubular film Fm, the space then serving as the air-dis-
charging passage EA.

<Third Embodiment>

[0074] The first embodiment described above provides
a description of a form-fill-seal machine having no func-
tion for supplying nitrogen gas, argon gas, or other inert
gas into the tubular film Fm, but a form-fill-seal machine
according to a third embodiment is intended to make a
bag by laterally sealing in a state in which the air inside

the tubular film Fm has been replaced with an inert gas,
in order to prevent the packaged articles from becoming
oxidized or degenerating.
[0075] Instead of the shaping mechanism 13 and the
shutter mechanism 18 of the form-fill-seal machine ac-
cording to the first embodiment, the form-fill-seal ma-
chine according to the third embodiment employs a shap-
ing mechanism 313 and a shutter mechanism 318, illus-
trated in FIG 12; the configuration thereof is otherwise
similar to that of the first embodiment. The form-fill-seal
machine according to the third embodiment further has
a separately provided nitrogen gas supply device (not
shown), from which nitrogen gas is supplied, and nitrogen
gas piping connection joints 391, 392, to be described
later, from which nitrogen gas is supplied to the interior
space of the lower tube 313b and the interior space of
the tubular film Fm.

(The shaping mechanism 313)

[0076] The shaping mechanism 313 has a former 313a
and a lower tube 313b.
[0077] The former 313a is disposed so as to surround
the lower tube 313b, and has the same shape as the
former 13a described above. A sheet of the film F is
shaped into a tube upon being passed between the
former 313a and the lower tube 313b, and becomes the
tubular film Fm.
[0078] The lower tube 313b is a substantially round
member, the upper and lower ends of which are open.
The upper part of the lower tube 313b comprises a hollow
circular member 366 provided with an opening at the up-
per end; a different-diameter pipe part 364 positioned
immediately below the hollow circular member 366; and
a flange member 365. The different-diameter pipe part
364, as illustrated in FIG 12, has a greater diameter at
the upper end than the diameter at the lower end. The
inner peripheral edge of the flange member 365 is welded
to the upper end of the different-diameter pipe part 364.
A portion 366a forming the inner peripheral surface of
the hollow circular member 366 has a greater diameter
at the upper end than the diameter at the lower end, and
has substantially the same shape as the different-diam-
eter pipe part 364 (see FIG 12). The hollow circular mem-
ber 366 has a circular opening at the inner peripheral
portion of the lower surface thereof. In a state of being
affixed onto the flange member 365, the opening of the
hollow circular member 366 downwardly directs the ni-
trogen gas in the interior space of the hollow circular
member 366 (described later) (see the arrows NA1 in
FIG 12). The nitrogen gas piping connection joint 391 is
mounted onto the outer peripheral portion of the lower
surface of the hollow circular member 366. The nitrogen
gas piping connection joint 391 is connected to nitrogen
gas piping that extends from the nitrogen gas supply de-
vice. The interior space of the hollow circular member
366 acts as a nitrogen gas upper supply route S1 adapted
to supply nitrogen gas to the interior space of the lower
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tube 313b, and nitrogen gas N1 (see FIG 12) flows in via
the nitrogen gas piping connection joint 391.
[0079] When opening and closing sliding members
318a of the shutter mechanism 318 are in the closed
state, the opening at the upper end of the hollow circular
member 366 of the lower tube 313b is blocked by the
opening and closing sliding members 318a.
[0080] In addition, as illustrated in FIG 12, a groove
361 is formed on a side surface of the rear surface of the
lower tube 313b. The groove 361 is formed by inwardly
depressing a part of the rear surface of a round-shaped
member, and extends upward from a position as high as
a lower end 363 of a side surface of the rear surface of
the lower tube 313b up until a position that is higher than
a position as high as the former 313a. In the state in which
the tubular film Fm has been wound around the lower
tube 313b, as illustrated in FIG 12, the air-discharging
passage EA is formed between the tubular film Fm and
a depressed surface of the groove 361 of the lower tube
313b. The air-discharging passage EA allows the gase-
ous material in the interior space of the tubular film Fm
to escape to the space outside and above the tubular film
Fm.
[0081] A nitrogen gas lower supply route S2 is formed
at the lower end 363 of a side surface of the front surface
of the lower tube 313b, from a position slightly lower than
the upper part of the lower tube 313b. The nitrogen gas
lower supply route S2 is formed by a sheet member 369.
Nitrogen gas N2 (see FIG 12) is supplied to the upper
part of the nitrogen gas lower supply route S2 via the
nitrogen gas piping connection joint 392 and a round hole
362. The nitrogen gas piping connection joint 392 is con-
nected to nitrogen gas piping that extends from the ni-
trogen gas supply device. The nitrogen gas supplied to
the nitrogen gas lower supply route S2 via the nitrogen
gas piping connection joint 392 sprays from an opening
at the lower part of the nitrogen gas lower supply route
S2 into the interior space of the tubular film Fm (see the
arrow NA2 in FIG 12).

(The shutter mechanism 318)

[0082] The shutter mechanism 318 is a mechanism
composed of the opening and closing sliding members
318a, which are positioned in the clearance in the height
direction between the upper tube 312 and the lower tube
313b; and various parts adapted to guide or actuate the
pair of sheet-shaped opening and closing sliding mem-
bers 318a. The opening and closing sliding members
318a are guided and supported on fixed frames 381 of
the shutter mechanism 318, and are capable of left and
right horizontal movement (in the direction orthogonal to
the plane in FIG. 12). In the closed state of the opening
and closing sliding members 318a, the round opening at
the upper end of the hollow circular member 366 of the
lower tube 313b is blocked, and almost no clearance re-
mains between the upper end of the hollow circular mem-
ber 366 of the lower tube 313b and the opening and clos-

ing sliding members 318a. To reduce the size of the clear-
ance, the third embodiment deploys a packing 399 be-
tween the upper end of the hollow circular member 366
of the lower tube 313b and the opening and closing sliding
members 318a. The packing 399 is a sealing member
opened by a round opening having the same size as the
round opening at the upper end of the hollow circular
member 366 of the lower tube 313b. The opening and
closing sliding members 318a, which slide in a horizontal
direction, slide while riding on the upper surface of the
packing 399. Because the packing 399 is deployed in
this manner, the clearance in the height direction be-
tween the upper end of the hollow circular member 366
of the lower tube 313b and the opening and closing sliding
members 318a, while still comparatively large, becomes
0.3 mm or less. A flange member 312a of the upper tube
312 resting on and affixed to the fixed frame 381 from
above is positioned directly above the opening and clos-
ing sliding members 318a. The structure of the upper
tube 312 is similar to the upper tube 12 of the first em-
bodiment.
[0083] The various parts of the shutter mechanism 318
adapted to guide and actuate the opening and closing
sliding members 318a are similar to those of the shutter
mechanism 18 of the first embodiment, and therefore
herein a description thereof has been omitted.

(The control device)

[0084] The control device has a similar configuration
to that of the control device 90 of the first embodiment,
and further controls the supply of the nitrogen gas N1 to
the nitrogen gas upper supply route S1 via the nitrogen
gas piping connection joint 391 as well as the supply of
nitrogen gas N2 to the nitrogen gas lower supply route
S2 via the nitrogen gas piping connection joint 392, by
opening and closing an opening and closing valve pro-
vided to the nitrogen gas piping connected to the nitrogen
gas piping connection joint 391 and an opening and clos-
ing valve provided to the nitrogen gas piping connected
to the nitrogen gas piping connection joint 392. The con-
trol device controls the opening and closing operation of
the opening and closing valves for nitrogen gas by linking
the same to the opening and closing operation of the
opening and closing sliding members 318a of the shutter
mechanism 318.
[0085] FIG 13 illustrates a timing chart for the com-
mand to open and the command to close the opening
and closing sliding members 318a as well as the supply
of the nitrogen gas N1 (which in the drawing is called the
upper nitrogen gas supply) and the supply of the nitrogen
gas N2 (which in the drawing is called the lower nitrogen
gas supply). The timing chart is one in which 150 bags
are made per minute and the cycle to make one bag is
400 msec (0.4 seconds) long. Basically, when the open-
ing and closing sliding members 318a are in the open
state, the nitrogen gas is sprayed into the interior space
of the tubular film Fm from the vicinity of the lower end
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363 of the lower tube 313b via the nitrogen gas lower
supply route S2 (see the arrow NA2 in FIG 12), and when
the opening and closing sliding members 318a are in the
closed state, the nitrogen gas is sprayed into the interior
space of the lower tube 313b from the vicinity of the open-
ing and closing sliding members 318a via the nitrogen
gas upper supply route S1 (see the arrow NA1 in FIG 12).

(Features of the form-fill-seal machine according to the 
third embodiment)

[0086] Herein, when the opening and closing sliding
members 318a are in the closed state, the opening at
the upper end of the lower tube 313b is blocked by the
opening and closing sliding members 318a and by the
packing 399, and almost none of the gaseous material
in the lower tube 313b will leak out from the opening at
the upper end of the lower tube 313b. Therefore, the
packaged articles being dropped through the lower tube
313b will be less disturbed.
[0087] Further, when the opening and closing sliding
members 318a are in the closed state, nitrogen gas is
sprayed downward from the nitrogen gas upper supply
route S1 deployed in the vicinity of the opening and clos-
ing sliding members 318a toward the interior space of
the lower tube 313b (see the arrow NA1 in FIG 12). It is
thereby possible to generate a flow of nitrogen gas fol-
lowing the dropping of the packaged articles being
dropped through the interior space of the lower tube
313b, and to increase the speed at which bags are made.
[0088] By contrast, when the opening and closing slid-
ing members 318a are in the open state, the control is
such that the nitrogen gas is sprayed into the interior
space of the tubular film Fm from the vicinity of the lower
end of the lower tube 313b via the nitrogen gas lower
supply route S2, wherefore a favorable balance is
achieved between supplying an adequate amount of ni-
trogen gas and generating a flow of nitrogen gas following
the dropping of the packaged articles.

<Fourth Embodiment>

[0089] In the form-fill-seal machine according to the
third embodiment, the nitrogen gas piping connection
joints 391, 392 are provided to two points of the lower
tube 313b, but instead of such a configuration, the form-
fill-seal machine according to the fourth embodiment
adopts the configuration illustrated in FIG 14.
[0090] Instead of the lower tube 13b of the shaping
mechanism 13 and the upper tube 12 of the form-fill-seal
machine according to the first embodiment, the form-fill-
seal machine according to the fourth embodiment em-
ploys an upper tube 412 and a lower tube 413b, which
are illustrated in FIG 14.

(The upper tube 412)

[0091] The upper tube 412 is a round member, at the

lower part of which several holes 412b open. The several
holes 412b are provided in a plurality of rows along the
peripheral surface, and are also provided in a plurality of
tiers in the height direction. The circumference of the low-
er part of the upper tube 412 on which the holes 412b
are formed is surrounded by a tubular member 489 hav-
ing a larger inside diameter than the outside diameter of
the upper tube 412. A tubular space covered by the outer
peripheral surface of the tubular part of the upper tube
412, by the upper surface of a circular flange member
412a extending outward from the lower end of the tubular
part, and by the inner surface of the tubular member 489
is partitioned from the exterior space and acts as a nitro-
gen gas upper supply route S4 adapted to spray nitrogen
gas into the interior space of the tubular part of the upper
tube 412. Nitrogen gas N4 (see FIG. 14) flows into the
nitrogen gas upper supply route S4 via a nitrogen gas
piping connection joint 494 fitted to the tubular member
489. The nitrogen gas piping connection joint 494 is con-
nected to nitrogen gas piping extending from the nitrogen
gas supply device. Below the circular flange member
412a, there are located opening and closing sliding mem-
bers 418a of the shutter mechanism. The shutter mech-
anism is similar to the shutter mechanism 18 of the first
embodiment, and therefore a description herein has been
omitted.

(The lower tube 413b)

[0092] The lower tube 413b has a nitrogen gas lower
supply route S3 formed at the lower end of the lower tube
413b from a position slightly lower than the upper part
thereof. The nitrogen gas lower supply route S3 is formed
by a sheet member 469. The upper part of the nitrogen
gas lower supply route S3 is supplied with nitrogen gas
N3 (see FIG 14) via the nitrogen gas piping connection
joint 493 and via a round hole 462. The nitrogen gas
supply connection joint 493 is connected to nitrogen gas
piping extending from the nitrogen gas supply device.
The nitrogen gas supplied to the nitrogen gas lower sup-
ply route S3 via the nitrogen gas piping connection joint
493 is sprayed into the interior space of the tubular film
from an opening at the lower part of the nitrogen gas
lower supply route S3 (see the arrow NA3 in FIG. 14).

(Features of the form-fill-seal machine according to the 
fourth embodiment)

[0093] Herein, when the opening and closing sliding
members 418a are in the closed state, nitrogen gas is
sprayed into the inner space of the tubular part of the
upper tube 412 from the nitrogen gas upper supply route
S4, which is positioned above the opening and closing
sliding members 418a (see the arrow NA4 in FIG. 14).
Nitrogen gas is thereby brought to the potato chips or
other packaged articles, which are in a state of remaining
above the opening and closing sliding members 418a,
and the air between the packaged articles is thereby re-
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placed with nitrogen gas. Thereafter, the opening and
closing sliding members 418a enter the open state and
the packaged articles are dropped into the interior space
of the lower tube 413b in a substantially aggregated state;
however, the interior space of the lower tube 413b being
then filled with the nitrogen gas supplied from the nitrogen
gas lower supply route S3, the gaseous material in the
space between the packaged articles in an aggregated
state is also substantially replaced with nitrogen gas,
wherefore the packaged articles are adequately prevent-
ed from becoming oxidized or from degenerating.

<Fifth Embodiment>

[0094] The first embodiment described above is con-
figured such that when the tubular film Fm is squeezed
mainly at the portion being laterally sealed, and the pres-
sure in the space around the circumference of the pack-
aged articles C2 increases immediately before the initi-
ation of welding in which heat and pressure are made to
act on the tubular film Fm, air escapes outward through
the circular clearance between the tubular film Fm and
the lower tube 13b, but the fifth embodiment is provided
with a suction device 599 illustrated in FIG 15 and em-
ploys a configuration in which gaseous material is forcibly
suctioned out immediately before the initiation of welding
in which heat and pressure are made to act on the tubular
film Fm.
[0095] The fifth embodiment is the same as the third
embodiment described above in that a bag is made by
sealing laterally in the state in which the air inside the
tubular film Fm has been replaced with an inert gas in
order to prevent the packaged articles from becoming
oxidized or from degenerating.
[0096] The following provides a description of the form-
fill-seal machine according to the fifth embodiment, with
reference to FIGS. 15 and 16.
[0097] Instead of the shaping mechanism 13 and the
shutter mechanism 18 of the form-fill-seal machine ac-
cording to the first embodiment, the form-fill-seal ma-
chine according to the fifth embodiment employs a shap-
ing mechanism 513 and a shutter mechanism 518, which
are illustrated in FIG 15, and further adds the suction
device 599 and a structure adapted to supply nitrogen
gas to the interior space of the lower tube 513b and the
interior space of the tubular film Fm. The configuration
of the form-fill-seal machine according to the fifth embod-
iment is otherwise similar to the first embodiment de-
scribed above.

(The shaping mechanism 513)

[0098] The shaping mechanism 513 has a former 513a
and a lower tube 513b.
[0099] The former 513a is disposed so as to surround
the lower tube 513b, and has the same shape as the
former 13a described above. A sheet of the film F is fash-
ioned into a tube upon passing between the former 513a

and the lower tube 513b, thus becoming the tubular film
Fm.
[0100] The lower tube 513b is a substantially round
member, the upper and lower ends of which are open.
The upper part of the lower tube 513b comprises a hollow
circular member 566 forming an opening at the upper
end, a different-diameter pipe part 564 positioned directly
below the hollow circular member 566, and a flange mem-
ber 565. The different-diameter pipe part 564, as illus-
trated in FIG 15, has a greater diameter at the upper end
than the diameter at the lower end. The inner peripheral
edge of the flange member 565 is welded to the upper
end of the different-diameter pipe part 564. A portion
566a forming the inner peripheral surface of the hollow
circular member 566 has a greater diameter at the upper
end than the diameter at the lower end, and has substan-
tially the same shape as the different-diameter pipe part
564 (see FIG 15). The hollow circular member 566 has
a circular opening at the inner peripheral portion of the
lower surface thereof. In a state of the hollow circular
member 566 being affixed to the flange member 565, the
nitrogen gas in the interior space of the hollow circular
member 566 (described later) is sprayed downward
through the opening thereof (see the arrows NA5 in FIG
15). A nitrogen gas piping connection joint 591 is mount-
ed onto the outer peripheral portion of the lower surface
of the hollow circular member 566. The nitrogen gas pip-
ing connection joint 591 is connected to nitrogen gas pip-
ing extending from a nitrogen gas supply device (not
shown). The interior space of the hollow circular member
566 acts as a nitrogen gas upper supply route S501
adapted to supply nitrogen gas to the interior space of
the lower tube 513b, and nitrogen gas N5 (see FIG 15)
flows in via the nitrogen gas piping connection joint 591.
[0101] When opening and closing sliding members
518a of the shutter mechanism 518 are in a closed state,
the opening at the upper end of the hollow circular mem-
ber 566 of the lower tube 513b is blocked by the opening
and closing sliding members 518a.
[0102] A gaseous material flow path S502 is formed at
the lower end 563 of a side surface of the front surface
of the lower tube 513b, from a position slightly lower than
the upper part of the lower tube 513b. The gaseous ma-
terial flow path S502 is formed by a sheet member 569.
Nitrogen gas N6 (see FIG 15) is supplied to the upper
part of the gaseous material flow path S502 via a T-
shaped piping connection joint 592 and a round hole 562.
The gaseous material inside the gaseous material flow
path S502 is forcibly suctioned out by the suction device
599 via the T-shaped piping connection joint 592 and the
round hole 562 (see the arrow VA in FIG. 15).
[0103] A nitrogen gas supply connection unit 592a of
the T-shaped piping connection joint 592 is connected
to the nitrogen gas piping extending from the nitrogen
gas supply device. The nitrogen gas supplied to the gas-
eous material flow path S502 is sprayed into the interior
space of the tubular film Fm from the opening at the lower
part of the gaseous material flow path S502 (see the ar-
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row NA6 in FIG 15).

(The suction device 599)

[0104] A gaseous material suction connection unit
592b of the T-shaped piping connection joint 592 is con-
nected to the suction device 599. Herein, a cylinder, a
piston, and an electric ball screw device for actuating the
cylinder and the piston are employed as the suction de-
vice 599. The suction device 599 causes the piston,
which is located near the gaseous material suction con-
nection unit 592b, to move so as to retract from the gas-
eous material suction connection unit 592b, whereby the
gaseous material in the gaseous material flow path S502
and the interior space of the tubular film Fm is suctioned
out and housed in the interior space of the cylinder. The
suction device 599 can conversely cause the piston to
move so as to approach the gaseous material suction
connection unit 592b to send the gaseous material inside
the cylinder back into the interior space of the tubular film
Fm, thus preparing for the next suction operation.

(The shutter mechanism 518)

[0105] The shutter mechanism 518 is a mechanism
composed of the opening and closing sliding members
518a, which are positioned in the clearance in the height
direction between the upper tube 512 and the lower tube
513b; and various parts adapted to guide or actuate the
pair of sheet-shaped opening and closing sliding mem-
bers 518a. The opening and closing sliding members
518a are guided and supported on fixed frames 581 of
the shutter mechanism 518, and move horizontally in the
left-right direction (in the direction orthogonal to the plane
in FIG 15). In the closed state of the opening and closing
sliding members 518a, the round opening at the upper
end of the hollow circular member 566 of the lower tube
513b is blocked, and almost no clearance remains be-
tween the upper end of the hollow circular member 566
of the lower tube 513b and the opening and closing sliding
members 518a. A flange member 512a of the upper tube
512 resting on and affixed to the fixed frame 581 from
above is positioned directly above the opening and clos-
ing sliding members 518a. The structure of the upper
tube 512 is similar to that of the upper tube 12 of the first
embodiment.
[0106] The various parts of the shutter mechanism 518
adapted to guide and actuate the opening and closing
sliding members 518a are similar to those of the shutter
mechanism 18 of the first embodiment, and therefore
herein a description thereof has been omitted.

(The control device)

[0107] The control device has a similar configuration
to that of the control device 90 of the first embodiment,
and further controls the supply of the nitrogen gas N5 to
the nitrogen gas upper supply route S501 via the nitrogen

gas piping connection joint 591 as well as the supply of
nitrogen gas N6 to the gaseous material flow path S502
via the T-shaped piping connection joint 592, by opening
and closing an opening and closing valve provided to the
nitrogen gas piping connected to the nitrogen gas piping
connection joint 591 and an opening and closing valve
provided to the nitrogen gas piping connected to the T-
shaped piping connection joint 592.
[0108] The control device issues an actuation com-
mand to the electric ball screw device of the suction de-
vice 599 and causes the suction device 599 to perform
the suction operation.
[0109] The control device controls the opening and
closing operation of the opening and closing valves for
nitrogen gas and the suction operation of the suction de-
vice 599 by linking the same to the opening and closing
operation of the opening and closing sliding members
518a of the shutter mechanism 518.
[0110] FIG 16 illustrates a timing chart for the com-
mand to open and the command to close the opening
and closing sliding members 518a as well as the supply
of the nitrogen gas N5 (which in the drawing is called the
upper nitrogen gas supply) and the supply of the nitrogen
gas N6 (which in the drawing is called the lower nitrogen
gas supply), and the suction operation by the suction
device 599 (which in the drawing is called the forced suc-
tion). The timing chart is one in which 130 bags are made
per minute and the cycle to make one bag is 461 msec
(0.461 seconds) long. Basically, when the opening and
closing sliding members 518a are in the open state, the
nitrogen gas is sprayed into the interior space of the tu-
bular film Fm from the vicinity of the lower end 563 of the
lower tube 513b via the gaseous material flow path S502
(see the arrow NA6 in FIG 15), and when the opening
and closing sliding members 518a are in the closed state,
the nitrogen gas is sprayed into the interior space of the
lower tube 513b from the vicinity of the opening and clos-
ing sliding members 518a via the nitrogen gas upper sup-
ply route S501 (see the arrow NA5 in FIG. 15).
[0111] The volume inside the tubular film Fm immedi-
ately prior to the start of lateral sealing illustrated in FIG
16 rapidly decreases at the time immediately before the
welding in which the lateral sealing mechanism 17 is used
to cause heat and pressure to act on the tubular film Fm
begins, i.e., at the time when the sealing jaws 51 are first
brought into contact with the tubular film Fm, but herein
the suction device 599 is made to perform the suction
operation at such a time and forcibly suctions the gase-
ous material in the interior space of the tubular film Fm
out via the gaseous material flow path S502, thus allow-
ing the gaseous material to escape outside the tubular
film Fm (to the interior of the cylinder of the suction device
599). The rapid loss of volume inside the tubular film Fm
immediately prior to the start of the lateral sealing is there-
by substantially prevented from creating an upward air-
flow within the space inside the tubular film Fm above
the sealing jaws 51.
[0112] Herein, the nitrogen gas N6 is continuously sup-
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plied to the gaseous material flow path S502 also when
the suction device 599 performs the suction operation,
but the amount of gaseous material suctioned out per
unit time is considerably greater than the amount of ni-
trogen gas N6 supplied per unit time, so an amount of
gaseous material corresponding to the rapid loss of vol-
ume inside the tubular film Fm immediately prior to the
start of the lateral sealing escapes through the gaseous
material flow path S502 into the suction device 599 from
the interior space of the tubular film Fm.
[0113] Though not explicitly shown in FIG 16, the gas-
eous material that has been suctioned out and tempo-
rarily housed in the cylinder, including nitrogen gas, is
returned to the interior space of the tubular film Fm via
the gaseous material flow path S502 between the suction
operation and the next suction operation of the suction
device 599. The gaseous material-return operation of the
suction device 599 is performed slowly when the opening
and closing sliding members 518a are in the closed state.

(Features of the form-fill-seal machine according to the 
fifth embodiment)

[0114] Generally, the lateral sealing operation of the
form-fill-seal machine includes an operation during which
the laterally sealed portion of the tubular film is tucked in
for heat and pressure to be applied to the tubular film.
The present inventors have recently found through inten-
sive study that during such an operation, there occurs a
phenomenon in which the air present above the lateral
sealing mechanism inside the tubular film flows upward
as the tubular film is being squeezed. Then, particularly
when a form-fill-seal is performed for packaged articles
having a low specific gravity, such as a snack food, then
the upward flow of air has come to be presumed to cause
a disturbance to the state of a group of the packaged
articles. That is, there occurs a phenomenon in which air
inside the tubular film is blown upward immediately prior
to the start of the welding in which the lateral sealing
mechanism is used to cause heat and pressure to act on
the tubular film. When such an upward blowing of air
occurs, there is a risk that the packaged articles will be
whirled up and the packaged articles will be caught in
the laterally sealed portion, which causes poor sealing.
[0115] In particular when capacity is high (when there
is a large number of bags produced per unit time), then
above packaged articles that are to be laterally sealed,
there are subsequently dropped packaged articles which
are to be laterally sealed next, and it is critical to prevent
the phenomenon in which the packaged articles whirl up-
ward, in order to maintain the high capacity.
[0116] As a method for preventing the upward whirling
phenomenon, it is effective to deploy a shutter mecha-
nism 18, as in the form-fill-seal machine according to the
first embodiment described above, but instead of such a
configuration or alternatively in addition thereto, it is pre-
ferred to deploy the suction device 599 of the fifth em-
bodiment described above.

(1)
The form-fill-seal machine according to the fifth em-
bodiment deploys the suction device 599 for per-
forming a suction operation. The suction operation
of the suction device 599 is an operation for forcibly
causing gaseous material to escape by actuation of
a piston to the exterior of the tubular film Fm from
the interior space of the tubular film Fm, which has
been wound around the circumference of the lower
tube 513b. The control device, as illustrated in FIG
16, causes the suction device 599 to perform the
suction operation at a time immediately prior to the
start of the welding in which the lateral sealing mech-
anism 17 is used to cause heat and pressure to act
on the tubular film Fm, i.e., at a time when the sealing
jaws 51 are first brought into contact with the tubular
film Fm. Surplus gaseous material equal to the rapid
reduction in volume inside the tubular film Fm is suc-
tioned into and housed in the suction device 599 im-
mediately prior to the start of the lateral sealing, rath-
er than being blown upward through the interior
space of the tubular film Fm.
Accordingly, the form-fill-seal machine according to
the fifth embodiment prevents the packaged articles
from whirling upward in the interior space of the tu-
bular film Fm wound around the circumference of
the lower tube 513b, even in a case of packaging
packaged articles having a low specific gravity, such
as a snack food.
(2)
In the form-fill-seal machine according to the fifth em-
bodiment, as illustrated in FIG 16, the sealing jaws
51 are brought into contact with the tubular film Fm
for the first time and the volume inside the tubular
film Fm is rapidly reduced before the opening and
closing sliding members 518a are closed. Therefore,
it might be said that in the absence of the suction
device 599, there is presented a risk that an upward
airflow will occur in the interior spaces of the lower
tube 513b and/or the upper tube 512 and that the
packaged articles will whirl upward.
However, the suction device 599 described above
is used to perform the forced suction operation of
gaseous material and the gaseous material is al-
lowed to escape out of the tubular film Fm from the
interior space of the tubular film Fm, so the phenom-
enon in which the packaged articles whirl upward is
prevented and consequently defects such as when
the packaged articles catch in the laterally sealed
portions are suppressed.
(3)
In the form-fill-seal machine according to the fifth em-
bodiment, the gaseous material flow path S502
adapted to supply an inert gas to the interior space
of the tubular film Fm from the lower end 563 of the
lower tube 513b serves a dual purpose as a gaseous
material flow path adapted for the suction operation
of the suction device 599 for allowing gaseous ma-
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terial to escape out of the tubular film Fm from the
interior space of the tubular film Fm. Therefore, with-
in the lower tube 513b, the main space into which
the packaged articles are dropped, excepting the
gaseous material flow path S502, can be greatly en-
sured.

(Modification Example of the Fifth Embodiment)

[0117]

(A)
In the fifth embodiment described above, the shutter
mechanism 518 and the suction device 599 both be-
ing deployed, gaseous material is prevented from
rising to the interior space of the upper tube 512 from
the interior space of the lower tube 513b by virtue of
the round opening at the upper end of the hollow
circular member 566 of the lower tube 513b being
blocked by the opening and closing sliding members
518a, and also the suction device 599 is made to
perform a suction operation, in view of the occur-
rence of the rapid loss of volume inside the tubular
film Fm immediately before the start of the lateral
sealing, before the opening and closing sliding mem-
bers 518 are closed.
However, provided that the suction operation of the
suction device 599 necessarily is possible at the time
immediately prior to the start of the lateral sealing,
the shutter mechanism 518 may be abandoned and
the phenomenon in which the packaged articles whirl
upward may be suppressed merely with the suction
device 599.
(B)
In the fifth embodiment described above, the gase-
ous material flow path S502 adapted to supply an
inert gas to the interior space of the tubular film Fm
from the lower end 563 of the lower tube 513b serves
a dual purpose as a gaseous material flow path
adapted for the suction operation of the suction de-
vice 599.
However, the suction device 599 can also be de-
ployed in the form-fill-seal machine having no func-
tion for supplying nitrogen gas, argon gas, or other
inert gas into the tubular film Fm, the suction oper-
ation of the suction device 599 then being used to
prevent the phenomenon in which the packaged ar-
ticles whirl upward.
(C)
In the fifth embodiment described above, the suction
device 599 deployed has a cylinder, a piston, and
an electric ball screw device for actuating the piston,
but instead it is also possible to employ, as the suc-
tion device, an air-discharging device using an air
blaster such as a fan or a blower.

REFERENCE SIGNS LIST

[0118]

3: Form-fill-seal machine
11: Funnel member
12, 312, 412: Upper tube (First cylindrical member)
13a, 113a, 313a: Former (Shaping member)
13b, 113b, 213b, 313b, 413b: Lower tube (Second
cylindrical member)
17: Lateral sealing mechanism
18: Shutter mechanism
18a, 318a, 418a: Opening and closing sliding mem-
bers
51: Sealing jaws
90: Control device
161: Groove
161 a: Depressed surface of the groove
391 Nitrogen gas piping connection joint (First gas
supply unit)
392 Nitrogen gas piping connection joint (Second
gas supply unit)
399 Packing (Sealing member)
493 Nitrogen gas piping connection joint (Third gas
supply unit)
494 Nitrogen gas piping connection joint (Fourth gas
supply unit)
599: Suction device
B: Bag
B1: Lower sealing part
B2: Upper sealing part
EA: Air-discharging passage
F: Sheet film
Fm: Tubular film
N1, N2, N3, N4, N5, N6: Nitrogen gas (Inert gas)

Claims

1. A form-fill-seal machine for laterally sealing a tubular
packaging material, whereby a bag filled with a pack-
aged article dropped in from above is produced from
the tubular packaging material, the form-fill-seal ma-
chine comprising:

a first member (12, 312, 412) through an interior
of which is configured to pass the packaged ar-
ticle dropped in from above;
a second member (13b, 113b, 213b, 313b,
413b) arranged such that the packaged article
having been dropped through the interior of the
first member passes through an interior of the
second member;
a shaping member (13a, 113a, 313a) for winding
a sheet of packaging material around the cir-
cumference of the second member so as to de-
form the packaging material into the tubular
packaging material;
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a lateral sealing mechanism (17) for forming the
lower sealing part and the upper sealing part,
and for laterally sealing the tubular packaging
material so as to form the bag;
an opening and closing member (18a, 318a,
418a, 518a) adapted to shut off an upwardly ori-
ented flow of air from the interior of the second
member when in a closed state; and
a control unit (90) for controlling movements of
the lateral sealing mechanism and the opening
and closing member,
characterized in that the control unit (90) is
configured to control the lateral sealing mecha-
nism (17) and the opening and closing member
(18a, 318a, 418a, 518a) in such a manner that
when the opening and closing member is in the
closed state, a first packaged article (C1) is lo-
cated within a first bag on which the upper seal-
ing part is formed;
a second packaged article (C2) that follows the
first packaged article (C1) is located on the in-
side of the tubular packaging material on which
the lower sealing part is formed above the first
bag; and
a third packaged article (C3) that follows the sec-
ond packaged article (C2) is located in the inte-
rior of the first member above the opening and
closing member..

2. The form-fill-seal machine according to claim 1,
wherein the gap between the first member (12, 312,
412) and the second member (13b, 113b, 213b,
313b, 413b) is arranged such that the article to be
packed can substantially straightforwardly drop from
the first member into the second member.

3. The form-fill-seal machine according to claim 1 or 2,
wherein the first member (12, 312, 412) and the sec-
ond member (13b, 113b, 213b, 313b, 413b) have
substantially equivalent inside diameters.

4. The form-fill-seal machine according to any one of
claims 1 to 3, wherein the control unit (90) is config-
ured to control the lateral sealing mechanism (17)
and the opening and closing member (18a, 318a,
418a, 518a) so as to bring the opening and closing
member into the closed state before sealing is initi-
ated by the lateral sealing mechanism, and to return
the opening and closing member into the open state
at a predetermined time after the start of the sealing.

5. The form-fill-seal machine according to any one of
claims 1 to 4, wherein the opening and closing mem-
ber (18a, 318a, 418a, 518a) is configured to block
an opening at the upper end of the second member
when in the closed state.

6. The form-fill-seal machine according to any one of

claims 1 to 5, wherein
an air-discharging passage (EA) is formed so as to
allow gaseous material to escape to spaces outside
and above the tubular packaging material from the
interior space of the tubular packaging material.

7. The form-fill-seal machine according to claim 6,
wherein
an inwardly recessed groove (161) is formed on the
second member (113b), the inwardly recessed
groove extending from a lower part thereof to a po-
sition higher than a position as high as the shaping
member (113a); and
the shaping member (113a) is configured to wind a
sheet of packaging material around the second
member such that a depressed surface (161a) of the
groove and the tubular packaging material (Fm) form
at least a part of the air-discharging passage (EA).

8. The form-fill-seal machine according to any one of
claims 1 to 7, comprising:

a first gas supply unit (391) for supplying an inert
gas to the interior space of the second cylindrical
member (313b) from a vicinity of the opening
and closing member.

9. The form-fill-seal machine according to any of claims
1 to 8, wherein the control device (90) is configured
to further control the first gas supply unit (391) and
the opening and closing member (318a) in such a
manner that an inert gas is supplied to the interior
space of the second cylindrical member (313b) by
the first gas supply unit when the opening and closing
member is in the closed state.

10. The form-fill-seal machine according to any one of
claims 1 to 9, further comprising:

a second gas supply unit (392) for supplying an
inert gas to the interior space of the tubular pack-
aging material from a vicinity of the lower part
of the second cylindrical member.

11. The form-fill-seal machine according to any one of
claims 1 to 10, further comprising:

a third gas supply unit (493) for supplying an
inert gas to the interior space of the tubular pack-
aging material; and
a fourth gas supplying unit (494) for supplying
an inert gas to the interior space of the first cy-
lindrical member,
wherein the control means (90) is configured to
further control the fourth gas supplying unit (494)
and the opening and closing member in such a
manner that the fourth gas supplying unit sup-
plies the inert gas when the opening and closing
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member is in the closed state.

12. The form-fill-seal machine according to any one of
claims 1 to 11, further comprising:

a suction unit (599) for performing a suction op-
eration to allow gaseous material to escape out-
side the tubular packaging material from the in-
terior space of the tubular packaging material
wound around the circumference of the second
cylindrical member,
wherein the control unit (90) is configured to con-
trol the lateral sealing mechanism (518) and the
suction unit (599) in such a manner that the suc-
tion unit initiates the suction operation immedi-
ately before sealing process performed by the
lateral sealing mechanism.

13. The form-fill-seal machine according to claim 12,
wherein:

the control unit (90) is further configured to issue
a command to the opening and closing member
(518a) and the suction unit (599) so as to bring
the opening and closing member from the open
state into the closed state and to cause the suc-
tion unit to perform the suction operation.

14. The form-fill-seal machine according to claim 12 or
13, further comprising:

a gas supply unit for supplying an inert gas to
the interior space of the tubular packaging ma-
terial from the vicinity of the lower part of the
second cylindrical member,
wherein the interior space of the second cylin-
drical member is divided into a primary space
into which the packaged article is dropped and
a secondary space (S502) partitioned from the
primary space; and
the secondary space (S502) is configured to
serve as a suction flow path (VA) for gaseous
material to the suction unit during the suction
operation and as a supply flow path (NA6) of the
inert gas from the gas supply unit.

Patentansprüche

1. Form-, Füll- und Versiegelungsmaschine zum seit-
lichen Versiegeln eines röhrenförmigen Verpa-
ckungsmaterials, wodurch ein Beutel, die mit einem
verpackten Artikel gefüllt ist, der von oben eingewor-
fen wird, aus dem röhrenförmigen Verpackungsma-
terial hergestellt wird, wobei die Form-, Füll- und Ver-
siegelungsmaschine aufweist:

ein erstes Element (12, 312, 412), dessen Inne-

res konfiguriert ist, den verpackten Artikel zu
übergeben, der von oben eingeworfen wird;
ein zweites Element (13b, 113b, 213b, 313b,
413b), das so eingerichtet ist, dass der verpack-
te Artikel, der durch das Innere des ersten Ele-
ment eingeworfen worden ist, durch ein Inneres
des zweiten Elements geht;
ein Formelement (13a, 113a, 313a) zum Wi-
ckeln einer Verpackungsmaterialbahn um den
Umfang des zweiten Elements, um das Verpa-
ckungsmaterial zum röhrenförmigen Verpa-
ckungsmaterial zu verformen;
einen seitlichen Versiegelungsmechanismus
(17) zum Bilden des unteren Versiegelungsteils
und des oberen Versiegelungsteils, und zum
seitlichen Versiegeln des röhrenförmigen Ver-
packungsmaterials, um den Beutel zu bilden;
ein Öffnungs- und Schließelement (18a, 318a,
418a, 518a), das eingerichtet ist, einen nach
oben gerichteten Luftstrom aus dem Inneren
des zweiten Elements abzustellen, wenn es sich
in einem geschlossenen Zustand befindet; und
eine Steuereinheit (90) zum Steuern der Bewe-
gungen des seitlichen Versiegelungsmechanis-
mus und des Öffnungs- und Schließelements,
dadurch gekennzeichnet, dass die Steuerein-
heit (90) konfiguriert ist, den seitlichen Versie-
gelungsmechanismus (17) und das Öffnungs-
und Schließelement (18a, 318a, 418a, 518a) in
einer solchen Weise zu steuern, dass wenn sich
das Öffnungs- und Schließelement im geschlos-
senen Zustand befindet, ein erster verpackter
Artikel (C1) in einem ersten Beutel angeordnet
ist, an dem der obere Versiegelungsteil gebildet
wird;
ein zweiter verpackter Artikel (C2), der dem ers-
ten verpackten Artikel (C1) folgt, auf der Innen-
seite des röhrenförmigen Verpackungsmateri-
als angeordnet ist, an dem der untere Versiege-
lungsteil über dem ersten Beutel gebildet wird;
und
ein dritter verpackter Artikel (C3), der dem zwei-
ten verpackten Artikel (C2) folgt, im Inneren des
ersten Elements über dem Öffnungs- und
Schließelement angeordnet ist.

2. Form-, Füll- und Versiegelungsmaschine nach An-
spruch 1, wobei die Lücke zwischen dem ersten Ele-
ment (12, 312, 412) und dem zweiten Element (13b,
113b, 213b, 313b, 413b) so angeordnet ist, dass der
zu verpackende Artikel vom ersten Element im we-
sentlichen direkt in das zweite Element fallen kann.

3. Form-, Füll- und Versiegelungsmaschine nach An-
spruch 1 oder 2, wobei das erste Element (12, 312,
412) und das zweite Element (13b, 113b, 213b,
313b, 413b) im wesentlichen äquivalente Innen-
durchmesser aufweisen.
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4. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 3, wobei die Steuereinheit
(90) konfiguriert ist, den seitlichen Versiegelungs-
mechanismus (17) und das Öffnungs- und
Schließelement (18a, 318a, 418a, 518a) so zu steu-
ern, dass das Öffnungs- und Schließelement in den
geschlossenen Zustand gebracht wird, bevor das
Versiegeln durch den seitlichen Versiegelungsme-
chanismus begonnen wird, und das Öffnungs- und
Schließelement nach dem Beginn des Versiegelns
zu einer vorgegebenen Zeit wieder in den geöffneten
Zustand gebracht wird.

5. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 4, wobei das Öffnungs-
und Schließelement (18a, 318a, 418a, 518a) konfi-
guriert ist, eine Öffnung am oberen Ende des zweiten
Element zu versperren, wenn es sich im geschlos-
senen Zustand befindet.

6. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 5, wobei
ein Entlüftungsdurchgang (EA) ausgebildet ist, um
gasförmiges Material aus dem Innenraum des röh-
renförmigen Verpackungsmaterials in Räume au-
ßerhalb und über dem röhrenförmigen Verpa-
ckungsmaterial austreten zu lassen.

7. Form-, Füll- und Versiegelungsmaschine nach An-
spruch 6, wobei
eine nach innen ausgesparte Nut (161) am zweiten
Element (113b) ausgebildet ist, wobei sich die nach
innen ausgesparte Nut von dessen unterem Teil zu
einer Position erstreckt, die höher als eine Position
ist, die so hoch wie das Formelement (113a) ist; und
das Formelement (113a) konfiguriert ist, eine Ver-
packungsmaterialbahn um das zweite Element zu
wickeln, so dass eine vertiefte Oberfläche (161a) der
Nut und das röhrenförmige Verpackungsmaterial
(Fm) mindestens einen Teil des Entlüftungsdurch-
gangs (EA) bilden.

8. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 7, die aufweist:

eine erste Gaszufuhreinheit (391) zum Zuführen
eines Schutzgases in den Innenraum des zwei-
ten zylindrischen Elements (313b) aus einer
Umgebung des Öffnungs- und Schließele-
ments.

9. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 8, wobei die Steuervorrich-
tung (90) konfiguriert ist, ferner die erste Gaszufuh-
reinheit (391) und das Öffnungs- und Schließele-
ment (318a) in einer solchen Weise zu steuern, dass
durch die erste Gaszufuhreinheit dem Innenraum
des zweiten zylindrischen Elements (313b) ein

Schutzgas zugeführt wird, wenn sich das Öffnungs-
und Schließelement im geschlossenen Zustand be-
findet.

10. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 9, die ferner aufweist:

eine zweite Gaszufuhreinheit (392) zum Zufüh-
ren eines Schutzgases in den Innenraum des
röhrenförmigen Verpackungsmaterials aus ei-
ner Umgebung des unteren Teils des zweiten
zylindrischen Elements.

11. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 10, die ferner aufweist:

eine dritte Gaszufuhreinheit (493) zum Zuführen
eines Schutzgases in den Innenraum des röh-
renförmigen Verpackungsmaterials; und
eine vierte Gaszufuhreinheit (494) zum Zufüh-
ren eines Schutzgases in den Innenraum des
ersten zylindrischen Elements,
wobei das Steuermittel (90) konfiguriert ist, fer-
ner die vierte Gaszufuhreinheit (494) und das
Öffnungs- und Schließelement in einer solchen
Weise zu steuern, dass die vierte Gaszufuhrein-
heit das Schutzgas zuführt, wenn sich das Öff-
nungs- und Schließelement im geschlossenen
Zustand befindet.

12. Form-, Füll- und Versiegelungsmaschine nach ei-
nem der Ansprüche 1 bis 11, die ferner aufweist:

eine Absaugeinheit (599) zum Durchführen ei-
nes Absaugvorgangs, um gasförmiges Material
aus dem Innenraum des röhrenförmigen Verpa-
ckungsmaterials, das um den Umfang des zwei-
ten zylindrischen Elements gewickelt ist, aus
dem röhrenförmigen Verpackungsmaterial aus-
treten zu lassen, wobei die Steuereinheit (90)
konfiguriert ist, den seitlichen Versiegelungs-
mechanismus (518) und die Absaugeinheit
(599) in einer solchen Weise zu steuern, dass
die Absaugeinheit den Absaugvorgang unmit-
telbar vor dem Versiegelungsprozess beginnt,
der durch den seitlichen Versiegelungsmecha-
nismus durchgeführt wird.

13. Form-, Füll- und Versiegelungsmaschine nach An-
spruch 12, wobei:

die Steuereinheit (90) ferner konfiguriert ist, ei-
nen Befehl an das Öffnungs- und Schließele-
ment (518a) und die Absaugeinheit (599) aus-
zugeben, um das Öffnungs- und Schließele-
ment aus dem geöffneten Zustand in den ge-
schlossenen Zustand zu bringen und die Absau-
geinheit zu veranlassen, den Absaugvorgang
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auszuführen.

14. Form-, Füll- und Versiegelungsmaschine nach An-
spruch 12 oder 13, die ferner aufweist:

eine Gaszufuhreinheit zum Zuführen eines
Schutzgases in den Innenraum des röhrenför-
migen Verpackungsmaterials aus der Umge-
bung des unteren Teils des zweiten zylindri-
schen Elements,
wobei der Innenraum des zweiten zylindrischen
Elements in einen primären Raum, in den der
verpackte Artikel geworfen wird, und einen se-
kundären Raum (S502) unterteilt ist, der vom
primären Raum abgetrennt ist; und
der sekundäre Raum (S502) konfiguriert ist, als
ein Absaugfließweg (VA) für gasförmiges Mate-
rial zur Absaugeinheit während des Absaugvor-
gangs und als ein Zufuhrfließweg (NA6) des
Schutzgases von der Gaszufuhreinheit zu die-
nen.

Revendications

1. Machine formeuse-ensacheuse-scelleuse pour le
scellage latéral d’un matériau d’emballage tubulaire,
un sachet rempli d’un article emballé tombant du
haut étant produit à partir du matériau d’emballage
tubulaire, ladite machine formeuse-ensacheuse-
scelleuse comprenant :

un premier élément (12, 312, 412) à l’intérieur
duquel il est prévu que passe l’article emballé
tombant du haut ;
un deuxième élément (13b, 113b, 213b, 313b,
413b) disposé de telle manière que l’article em-
ballé tombé à l’intérieur du premier élément pas-
se dans l’intérieur dudit deuxième élément ;
un élément de déformation (13a, 113a, 313a)
pour l’enroulement d’une feuille du matériau
d’emballage autour de la circonférence du
deuxième élément, de manière à déformer le
matériau d’emballage pour obtenir le matériau
d’emballage tubulaire ;
un mécanisme de scellage latéral (17) pour for-
mer la partie de scellage inférieure et la partie
de scellage supérieure, et pour sceller latérale-
ment le matériau d’emballage tubulaire de ma-
nière à former le sachet ;
un élément d’ouverture et de fermeture (18a,
318a, 418a, 518a) prévu pour couper un courant
d’air ascendant de l’intérieur du deuxième élé-
ment en état de fermeture ; et
une unité de commande (90) pour commander
les mouvements du mécanisme de scellage la-
téral et de l’élément d’ouverture et de fermeture,
caractérisée en ce que l’unité de commande

(90) est prévue pour commander le mécanisme
de scellage latéral (17) et l’élément d’ouverture
et de fermeture (18a, 318a, 418a, 518a) de telle
manière que, lorsque l’élément d’ouverture et
de fermeture est en état de fermeture, un pre-
mier article emballé (C1) est disposé à l’intérieur
d’un premier sachet sur lequel la partie de scel-
lage supérieure est formée ;
un deuxième article emballé (C2) suivant le pre-
mier article emballé (C1) est disposé à l’intérieur
du matériau d’emballage tubulaire sur laquelle
la partie de scellage inférieure est formée au-
dessus du premier sachet ; et
un troisième article emballé (C3) suivant le
deuxième article emballé (C2) est disposé à l’in-
térieur du premier élément au-dessus de l’élé-
ment d’ouverture et de fermeture.

2. Machine formeuse-ensacheuse-scelleuse selon la
revendication 1, où l’intervalle entre le premier élé-
ment (12, 312, 412) et le deuxième élément (13b,
113b, 213b, 313b, 413b) est prévu de telle manière
que l’article à emballer peut tomber sensiblement en
ligne droite du premier élément au deuxième élé-
ment.

3. Machine formeuse-ensacheuse-scelleuse selon la
revendication 1 ou la revendication 2, où le premier
élément (12, 312, 412) et le deuxième élément (13b,
113b, 213b, 313b, 413b) présentent des diamètres
intérieurs sensiblement équivalents.

4. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 3, où l’unité de com-
mande (90) est prévue pour commander le méca-
nisme de scellage latéral (17) et l’élément d’ouver-
ture et de fermeture (18a, 318a, 418a, 518a) de ma-
nière à mettre l’élément d’ouverture et de fermeture
en état de fermeture avant le déclenchement du scel-
lage par le mécanisme de scellage latéral, et pour
ramener l’élément d’ouverture et de fermeture en
état d’ouverture après un temps défini suivant le dé-
but du scellage.

5. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 4, où l’élément d’ouver-
ture et de fermeture (18a, 318a, 418a, 518a) est pré-
vu pour bloquer une ouverture à l’extrémité supé-
rieure du deuxième élément en état de fermeture.

6. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 5, où
un passage d’évacuation d’air (EA) est formé de ma-
nière à permettre à une substance gazeuse de
s’échapper vers des espaces à l’extérieur et au-des-
sus du matériau d’emballage tubulaire depuis l’es-
pace intérieur du matériau d’emballage tubulaire.
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7. Machine formeuse-ensacheuse-scelleuse selon la
revendication 6, où
une rainure rentrante (161) est formée sur le deuxiè-
me élément (113b), ladite rainure rentrante s’éten-
dant d’une partie inférieure de celui-ci à un empla-
cement supérieur à un emplacement à la même hau-
teur que l’élément de déformation (113a) ; et
l’élément de déformation (113a) est prévu pour en-
rouler une feuille de matériau d’emballage autour du
deuxième élément de manière qu’une surface ren-
trante de la rainure et le matériau d’emballage tubu-
laire forment au moins une partie du passage d’éva-
cuation d’air (EA).

8. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 7, comprenant une pre-
mière unité d’alimentation en gaz (391) pour le re-
foulement d’un gaz inerte vers l’espace intérieur du
deuxième élément cylindrique (313b) depuis un em-
placement voisin de l’élément d’ouverture et de fer-
meture.

9. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 8, où le dispositif de
commande (90) est prévu pour commander en outre
la première unité d’alimentation en gaz (391) et l’élé-
ment d’ouverture et de fermeture (318a) de manière
à refouler un gaz inerte vers l’espace intérieur du
deuxième élément cylindrique (313b) par la premiè-
re unité d’alimentation en gaz quand l’élément
d’ouverture et de fermeture est en état de fermeture.

10. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 9, comprenant en outre :

une deuxième unité d’alimentation en gaz (392)
pour le refoulement d’un gaz inerte vers l’espace
intérieur du matériau d’emballage tubulaire de-
puis un emplacement voisin de la partie inférieu-
re du deuxième élément cylindrique.

11. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 10, comprenant en
outre :

une troisième unité d’alimentation en gaz (493)
pour le refoulement d’un gaz inerte vers l’espace
intérieur du matériau d’emballage tubulaire ; et
une quatrième unité d’alimentation en gaz (494)
pour le refoulement d’un gaz inerte vers l’espace
intérieur du premier élément cylindrique,
le moyen de commande (90) étant prévu pour
commander en outre la quatrième unité d’ali-
mentation en gaz (494) et l’élément d’ouverture
et de fermeture de telle manière que la quatriè-
me unité d’alimentation en gaz refoule le gaz
inerte quand l’élément d’ouverture et de ferme-
ture est en état de fermeture.

12. Machine formeuse-ensacheuse-scelleuse selon
l’une des revendications 1 à 11, comprenant en
outre :

une unité d’aspiration (599) pour l’exécution
d’un processus d’aspiration permettant à une
substance gazeuse de s’échapper vers l’exté-
rieur du matériau d’emballage tubulaire depuis
l’espace intérieur du matériau d’emballage tu-
bulaire enroulé autour de la circonférence du
deuxième élément cylindrique,
l’unité de commande (90) étant prévue pour
commander le mécanisme de scellage latéral
(518) et l’unité d’aspiration (599) de telle maniè-
re que l’unité d’aspiration déclenche le proces-
sus d’aspiration immédiatement avant l’exécu-
tion du processus de scellage par le mécanisme
de scellage latéral.

13. Machine formeuse-ensacheuse-scelleuse selon la
revendication 12, où :

l’unité de commande (90) est en outre prévue
pour délivrer une commande à l’élément
d’ouverture et de fermeture (518a) et à l’unité
d’aspiration (599), de manière à mettre l’élé-
ment d’ouverture et de fermeture en état de fer-
meture depuis l’état d’ouverture et à déclencher
le processus d’aspiration par l’unité d’aspiration.

14. Machine formeuse-ensacheuse-scelleuse selon la
revendication 12 ou la revendication 13, comprenant
en outre :

une unité d’alimentation en gaz pour le refoule-
ment d’un gaz inerte vers l’espace intérieur du
matériau d’emballage tubulaire depuis un em-
placement voisin de la partie inférieure du
deuxième élément cylindrique,
l’espace intérieur du deuxième élément cylindri-
que étant partagé entre un espace primaire où
tombe l’article emballé et un espace secondaire
(5502) séparé de l’espace primaire ; et
l’espace secondaire (5502) étant prévu pour fai-
re fonction de chemin de courant d’aspiration
(VA) pour la substance gazeuse vers l’unité
d’aspiration (599) pendant le processus d’aspi-
ration et de chemin de courant de refoulement
(NA6) de gaz inerte depuis l’unité d’alimentation
en gaz.
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