DESCRIPTION

CLOSING VALVE MADE OF SHEET AND BAG WITH CLOSING VALVE

Technical Field
[0001]

The present invention relates to a closing valve made of a sheet and a bag
provided with a closing valve made of a sheet, such as a deaerating bag for food.
Background Art
[0002]

Flexible resin bags are widely used to contain food and other items. In
particular, articles that are averse to coming into contact with the outside air are
generally contained in resin sealed bags that can block the outside air. Further, as a
cushioning material used for packaging, a bag body made of resin is used in which air
or other gas is filled into the bag, that is, the bag body contains the gas and serves as a
cushion. In addition, deaerating bags, which contain clothes and futon bedding and
discharge the air in the bag to reduce the volume and not to take space for storage, have
also become popular.

[0003]

Some of the contained items, not only a gas and a liquid but also even a solid,
may generate a gas during containment, such as fermented food.

A kind of the sealed bag that is provided with a closing valve through which a
contained fluid item is taken out or unnecessary gas is discharged without allowing
outside air to enter the bag is commonly used.

[0004]

For example, Patent Literature 1 described a check valve (V), including an
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exterior film (1) made of a flexible resin sheet and having flexibility and a valve body
sheet (2), wherein: the check valve has a substantially cylindrical shape with a flat cross
section due to formation of a side seal (3) in which both sides of exterior films (1a, 1b)
facing each other are bonded together; a fluid passage (P) is provided inside; the at least
one valve body sheet (2) is provided so as to be sandwiched between the exterior films
(1a, 1b) facing each other; a bond portion (21a), which is a part of an attachment surface
(21) that is a surface on one side of the valve body sheet (2), is bonded to the exterior
film (1a) on one side; a close-contact surface (22) that is a surface on the other side of
the valve body sheet (2) is capable of getting close to and away from the exterior film
(1b) on the other side facing the close-contact surface (22) or a valve body sheet (2')
bonded to the exterior film (1b) on the other side; and the fluid passage (P) is closed by
the close-contact surface (22) coming into close contact with each of the sheets (1b, 2')
facing the close-contact surface (22), wherein: handle portions (4) having higher rigidity
than that of each of the exterior films (1) are formed on both sides across the fluid
passage (P) of an operation side opening portion (P2), which is one side of opening
portions (P1, P2), which are both ends of the fluid passage (P); and the fluid passage (P)
can be forcibly opened by bringing the handle portions (4) on both sides across the
operation side opening portion (P2) close to each other in a direction along the exterior
film (1).

[0005]

The invention described in Patent Literature 1 is to provide a check valve in
which a fluid passage can be forcibly opened by bringing the handle portions on both
sides across the operation side opening portion close to each other in a direction along
the exterior film, allowing the fluid passage to be opened simply with hand and

allowing a fluid to easily and quickly pass through, and the check valve in which
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unexpected fluid leakage is less likely to occur while an appearance is not affected.
[0006]

An image of the operation of a conventional check valve provided in a
flexible resin bag (FIG. 1(A)) will be briefly described with reference to FIG. 10 with
an example where the increasing pressure in the bag varies, with reference to the
atmospheric pressure assumed to be 0.

In FIG. 10, the indication “inside” means an inside of a containment space of
the bag, that is, the inside of the bag, and the indication “outside” means an outside of
the bag, that is, an atmosphere side.  As illustrated, in deaerating, the “inside” is an
upstream side, and the “outside” is a downstream side. In FIGS. 10(A) to 10(E), the
thick lines that extend longitudinally at the center and divide the “inside” from the
“outside” are pressure difference positions between the internal pressure of the bag and
the outside of the bag and indicate valve mounting positions such as bag end portions.
[0007]

From the state of FIG. 10(A) in which the internal pressure of the bag and the
external pressure are balanced, through the state of FIG. 10(B) in which the internal
pressure of the bag has become higher than the external pressure (e.g., +0.5 atmospheres
of internal pressure with respect to external pressure of 0), and then, in the state of FIG.
10(C) in which the internal pressure has become further higher than the external
pressure (e.g., +1 atmosphere of internal pressure with respect to external pressure of 0),
the gas in the bag is discharged, that is, deaerated from the deaerating valve. Through
the state of FIG. 10(D) (e.g., +0.5 atmospheres of internal pressure with respect to
external pressure of 0) in which the difference between the internal pressure of the bag
and the external pressure is reduced by the deaeration to a ratio similar to that of FIG.

10(B) again, and then it becomes the state of FIG. 10(E) in which the internal pressure
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of the bag and the external pressure are balanced again or the internal pressure of the
bag is slightly lower than the external pressure. In the state of FIG. 10(E), the valve
(valve body) closes the air passage by self-adhesion of the sheet, that is, film.

[0008]

As shown in FIG. 10, the conventional check valve also has a sufficient
function as an air-filled bag such as a cushioning material (air cushion material) or a
deaerating bag such as a clothing compression bag.

However, the conventional check valve has been assumed to be in a state
where a large pressure fluctuation occurs when the check valve is opened or closed.
The following two points have been taken into consideration in the development of the
check valve when this large pressure fluctuation is involved.

[0009]

The first solution is to prevent a reverse flow, and to reliably and quickly
close the valve in a reverse flow (when there is a pressure difference in the fluid in the
flow path).

The second solution is to maintain for a long time a state in which the reverse
flow is prevented.

In order to achieve the above-mentioned solutions, it has also been proposed
to provide a valve body at two locations in the air passage of the check valve, that is,
upstream and downstream.

[0010]

For example, Patent Literature 2 describes a closing valve in which a
substantially cylindrical air passage (41) having a flat cross section is formed by
providing both sides of exterior films (43a) (43b) facing each other as closed portions

(43e) (43); opening portions (43¢c) (43g) are formed on both end sides of the air
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passage (41); and a valve body sheet (42) is provided inside, wherein: the valve body
sheet (42) includes a fixing portion (42a) attached to the exterior film (43b), and a first
flap portion (42b) and a second flap portion (42c) movable around the fixing portion
(42a); the first flap portion (42b) is in close contact with a surface (431) of the other
exterior film (43a) on the air passage side, whereby air flow from one end side to the
other end side of the air passage (41) is blocked; and the second flap portion (42¢) is in
close contact with the surface (43i) of the other exterior film (43a) on the air passage
side, whereby air flow from the other end side to one end side of the air passage (41) is
blocked, wherein: FIGS. 3 and 4 show the closing valve that includes two valve
portions of an upstream valve portion and a downstream valve portion.

[0011]

In addition, Patent Literatures 3 and 4 also describe closing valves each
including two valve portions of an upstream valve portion and a downstream valve
portion.

These patent literatures describe a check valve including two valve portions,
and suggest, as a first solution, providing another valve portion because only one valve
portion is not sufficient in order to ensure a quick exertion of a function of preventing a
reverse flow and to maintain for a long time a state of preventing a reverse flow, in
order to achieve the first and second solutions described above.

[0012]

In recent years, however, there has been a demand for the development of a
check valve that can cope with not only large pressure fluctuations but also small
pressure fluctuations. In the development of a check valve that copes also with such a
small pressure fluctuation, a new problem has emerged that cannot be solved by the

above-described conventional solutions.



[0013]

This new problem relates to the behavior of the valve in balanced state with a
very small pressure difference.

Specifically, the inventor has found that there is a problem that a small
amount of fluid (air in case of a deaerating bag) near the valve outlet is sucked in when
the state changes from the state of FIG. 10(C) to the state of FIG. 10(D), and further to
the state of FIG. 10(E). In particular, when the balanced state (upstream =
downstream) with a very small pressure difference continues for a long time, the valve
outlet cannot be closed by the self-adhesion of the valve portion alone, which increases
the possibility that the valve cannot be closed.

[0014]

In the case of a compression bag or the like to which a conventional check
valve has been applied, the bag can be forcibly pressurized, or in the case of an air-filled
bag, the pressure in the bag can be quickly increased by injecting air through a nozzle or
the like, and hence a relatively large pressure difference can be ensured and the time of
balanced state can be shortened.

On the other hand, in the case where the contents generate gas and in the case
where the contents have a pressure difference generated by the generated gas such as
coffee beans, if the content amount (coffee beans) is small, the amount of gas generated
is also small, and the balanced state may become long.

Prior Art Document

Patent Literatures

[0015]

Patent Literature 1: JP 2005-219766 A

Patent Literature 2: JP 3502845 B



Patent Literature 3: JP H5-42034Y
Patent Literature 4: JP H2-45373 A
Summary of Invention

Problems to be Solved by the Invention
[0016]

An object of the present invention is to provide a closing valve capable of
effectively exerting the function of a check valve when the pressure difference is large
and also even when the balanced state where the pressure difference is small continues
for a long time.

Means for Solving the Problems
[0017]

The present invention provides a closing valve having a flexible and
substantially cylindrical shape and made of a sheet, in which: exterior films are arranged
above and below in an outside and both sides of the exterior film are closed to form
closed portions; one end side serves as an inflow portion to a forward flow, and the
other end side serves as an outflow portion to the forward flow; a flow path for the
forward flow and a reverse flow flowing in an opposite direction of the forward flow is
composed; and the flow path includes a valve portion that restricts movement of a fluid
in the flow path, wherein: three regions of an upstream valve portion, a downstream
valve portion, and a buffer portion are included.

[0018]

The upstream valve portion is positioned on an upstream side of the forward
flow, and the downstream valve portion is positioned on a downstream side of the
forward flow with respect to the upstream valve portion. Between the upstream valve

portion and the downstream valve portion, a buffer portion in which a fluid in the flow



path is retained is formed.

In order to retain a fluid in the buffer portion, the following configuration is
adopted.
[0019]

First, closedness of the flow path in the buffer portion is lower than
closedness of the downstream valve portion.

Second, closedness of the flow path in the upstream valve portion is lower
than the closedness of the downstream valve portion.

Instead of or in addition to the second configuration, third, in the buffer
portion, a length in a flow direction of the fluid in the flow path is longer than a length
of at least any one of the upstream valve portion and the downstream valve portion.

At least any one of the upper and lower exterior films in the buffer portion
may include a hardly pressure-sensitive adhesion portion, and due to the hardly
pressure-sensitive adhesion portion, a space between the upper and lower exterior films
in the buffer portion may be of hardly adhesive property as compared to a space
between the upper and lower exterior films in an external valve portion.

[0020]

In carrying out the present invention, at least the upstream valve portion of the
valve portions may include, as a valve body film, at least one film composing a check
valve that is opened in the forward flow and closed in the reverse flow. The valve
body film opens or closes the flow path by opening or coming into close contact with a
film overlapped on an upper surface of the valve body film, and the valve body film is
fixed to a film overlapped on a lower surface of the valve body film in a sealed state on
an upstream side of the valve body film, and is conducted to the buffer portion on the

downstream side of the valve body film so that the valve body film and the film



overlapped on the lower surface of the valve body film compose a buffer continuous
portion.
[0021]

In carrying out the present invention, the valve body film may be provided
only in the upstream valve portion and not in the downstream valve portion, a tip space
may be arranged between a downstream end of the valve body film and a downstream
end of the exterior film, and the tip space is a space in which the upper and lower
exterior films directly face each other, and includes a lowly closed space composing the
buffer portion and a highly closed space positioned on a downstream side of the buffer
portion and composing the downstream valve portion.

[0022]

The closedness of the flow path is greatly influenced by the width of the flow
path and the adhesion between the films composing the flow path. Therefore, as
specific means, the flow path width of the flow path can be made narrower in the
downstream valve portion than a flow path width in the buffer portion and a flow path
width in the upstream valve portion.

The adhesion between the films can be made lower in the buffer portion than
adhesion in the upstream valve portion and adhesion in the downstream valve portion.
[0023]

The closing valve according to the present invention can be mounted on a bag
when used. Specifically, the present invention provides a bag and the closing valve
fixed to a sheet that composes a containment space of the bag, wherein: the upstream
valve portion includes an upstream valve film, the upstream valve film is a check valve
that includes a fixing portion fixed to one of the exterior films and a flap portion that

extends from the fixing portion toward the outflow portion; and the fixing portion is



arranged, in a flow direction of the forward flow, at the same position as, or downstream
of, a pressure difference position, which is a sealed portion of the bag that divides inside
and outside of the containment space by sealing the sheets, which compose the bag, to
each other.

[0024]

Note that in the present invention, the upper and lower positions only indicate
the relative positional relationship, and do not specify the absolute position.

Specifically, the closing valve is to be attached to the bag in various orientations, and
the bag itself is to be used in various orientations. Whatever satisfies the relative
positional relationship defined by the present invention, no matter which orientation it is
used, should be considered as an embodiment of the present invention.

Advantageous Effects of Invention

[0025]

The present invention is capable of providing a closing valve that is capable
of effectively exerting the function of a check valve not only when the pressure
difference is large but also when the pressure difference is small and the balanced state
continues for a long time, and a bag that includes the closing valve.

Brief Description of Drawings
[0026]

FIG. 1(A) is an overall plan view of a bag to which a closing valve according
to a first embodiment is attached, and FIG. 1(B) is an enlarged plan view of the closing
valve.

FIG. 2(A) is a perspective view of the closing valve, and FIG. 2(B) is a
schematic vertical sectional view of the closing valve.

FIG. 3(A) is a sectional view taken along line x-x in FIG. 2(B), and FIG. 3(B)
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is a schematic vertical sectional view showing an operating state of the closing valve.

FIG. 4(A) is an exploded perspective view of the closing valve, and FIG. 4(B)
is a schematic perspective view showing a process of providing the closing valve of FIG.
4(A) to a bag.

FIGS. 5(A) to 5(F) are explanatory views each showing the operation of the
closing valve.

FIG. 6(A) is an overall plan view showing a modification of a sealed bag of
FIG. 1(A), and FIG. 6(B) is an enlarged plan view showing a modification of a closing
valve provided in the sealed bag.

FIG. 7(A) is a schematic vertical sectional view showing a closing valve
according to a second embodiment, and FIG. 7(B) is a schematic vertical sectional view
showing a third embodiment.

FIG. 8(A) is an exploded perspective view of a closing valve according to the
third embodiment, and FIG. 8(B) is a plan view showing a state in which the closing
valve is attached to a bag after completion.

FIG. 9(A) is a sectional view of a closing valve according to a fourth
embodiment, FIG. 9(B) is a plan view of the closing valve, FIG. 9(C) is a plan view
showing a modification of the closing valve, FIG. 9(D) is a plan view showing another
modification of the closing valve, and FIG. 9(E) is a sectional view of the same.

FIGS. 10(A) to 10(E) are perspective views each showing the operation of a
conventional closing valve.

Embodiments for Carrying Out the Invention
[0027]
Hereinafter, embodiments of the present invention will be described with

reference to the drawings.
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In this example, a sealed bag w that includes a closing valve v according to
the present invention as a deaerating valve will be described. An overall view (plan
view) is illustrated in FIG. 1(A), in particular, with a food storage bag provided with the
deacrating valve as the sealed bag w. FIG. 1(B) is an enlarged plan view of the closing
valve v according to the present invention provided in the sealed bag w of FIG. 1(A).
[0028]

(Sealed bag w)

The bag for food is the flexible resin sealed bag w.

As shown in FIG. 1(A), in this example, the sealed bag w is formed by
overlapping two sheets of a substantially rectangular upper sheet w1 and lower sheet w2
and sealing three sides w3, w4, and w5 of the rectangle to close. The upper sheet wl
and the lower sheet w2 are sheets formed of a flexible synthetic resin such as
polyethylene. The hatched portions in FIGS. 1(A) and 1(B) are a sealed portion h to
which the seal is applied. The sealed portion h can be formed by heat sealing.

[0029]

In the above, a remaining one side w6, which is opened without being closed,
is an opening portion (hereinafter, referred to as an opening portion w6 as necessary) of
the sealed bag w, and a fastener w7 is provided. ~As the fastener w7, a well-known one
used for closing a synthetic resin bag opening portion may be adopted. For example,
in this example, the fastener w7 is composed of concave and convex portions provided
over substantially the entire length of one side that is the opening portion w6, and the
opening portion is closed by fitting the concave and convex portions together so as to be
openable and closable.

[0030]

The sealed bag w is not limited to the substantially rectangular one shown in
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FIG. 1(A), and the shape and dimension of the sealed bag w are not particularly limited.
For example, it may be implemented as a polygon other than a quadrangle, a circle, or
other streamline shape.

The closing valve v, which is the deaerating valve, is provided on one of the
three closed sides of the sealed bag w.

[0031]

Before the heat sealing of the upper sheet w1l and the lower sheet w2, the heat
sealing is performed by sandwiching the closing valve v between the sides of the upper
sheet w1 and the lower sheet w2, whereby the closing valve v can be attached to the
sealed bag w.

In this example, the sealed bag w is a deaerating bag in which, for example,
food that generates a gas during storage such as coffee or fermented food, clothes or
futon bedding whose bulk is reduced by depressurization, or the like is contained in an
interior space, that is, a containment space w0, of the sealed bag w.  After the heat
sealing, this contained item is contained in the containment space w0 through the
opening portion w6 by opening the fastener w7.

[0032]

In addition to the above, the heat sealing may be performed after the
contained item is arranged between the upper sheet w1 and the lower sheet w2 before
the heat sealing. In this case, the one side w6 provided with the fastener w7 may also
be heat sealed, and the opening portion w6 may be formed in the sealed bag by opening
by a user and the opening portion w6 may be closed by the fastener w7 after opened.

With the sealed portion h as a boundary, the containment space w0 side of the
sealed bag w is defined as the inside of the bag, and the outside of the containment

space w0 is defined as the outside of the bag.
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[0033]
(Closing valve v)

The closing valve v is a flexible, flat, substantially cylindrical valve, and uses
the interior space of the cylindrical closing valve v as a flow path v0 for fluid (air in this
example), thereby allowing movement of fluid between the containment space w0 of the
sealed bag w and the outside of the sealed bag w. The closing valve v includes an
upstream valve portion a and a downstream valve portion ¢, which restrict the
movement of fluid in the flow path vO (FIG. 1(B)).

[0034]

In this example in which the closing valve v is a deaerating valve for
discharging gas from the inside to the outside of the sealed bag w, the flow path is
defined such that the inside of the bag is the upstream side and the outside of the bag is
the downstream side. The upstream valve portion a is arranged upstream with respect
to the downstream valve portion ¢. A portion of the closing valve v between the
upstream valve portion a on the upstream side and the downstream valve portion ¢ on
the downstream side composes a buffer portion b for retaining fluid. In particular, the
upstream valve portion a is provided at a pressure difference position between an
internal pressure and an external pressure of the sealed bag w. The pressure difference
position is, in this example, a position where the closing valve v is mounted in the
sealed bag w, and coincides with the sealed portion h.

[0035]
(Specific mode of first embodiment)

Specifically, the closing valve v is formed by overlapping two sheets of
flexible, synthetic resin exterior films 1 such as polyethylene.

Hereinafter, if necessary, the exterior film 1 arranged above in FIGS. 2(A) and
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2(B) is referred to as an upper exterior film 1a, and the exterior film 1 arranged below
the upper exterior film 1a is referred to as a lower exterior film 1b.
[0036]

As shown in FIGS. 1(B) and 2(A), the both sides of the exterior films 1a and
1b, which are overlapped and face each other, are closed portions 2 that are closed. In
this example, the closed portion 2 is a portion that is sealed as a side seal (hereinafter
referred to as a side seal portion 2). The side seal portion 2 may be formed by
well-known means such as heat sealing. With the formation of the side seal portion 2,
the overlapped exterior film 1 is formed into a flat cylindrical shape with both ends
open. A fluid passage (the flow path v0) is formed between the upper exterior film 1a
and the lower exterior film 1b. With respect to the openings at both ends of the
exterior film 1, when the closing valve v is attached to the sealed bag w, one end side of
the exterior film 1 serves as an inflow portion 12 that opens to the inside of the sealed
bag w, and the other end side of the exterior film 1 serves as an outflow portion 13 that
opens to the outside of the sealed bag w.

[0037]

In the present invention, upstream and downstream and inflow and outflow
are each based on a flow direction of a forward flow in which the closing valve allows a
fluid to pass through unless otherwise noted, and in a case where they are based on a
flow direction of a reverse flow in a direction reverse to the flow direction of the
forward flow, the same is clearly indicated.

The upstream valve portion a is positioned in a region including the sealed
portion h defining the inside of the sealed bag w from the outside thereof, which is the
pressure difference position in the flow path v0 as described above.

[0038]
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The upstream valve portion a is a check valve that allows movement of a fluid
from the upstream side to the downstream side of the flow path v0, that is, the forward
flow, and restricts movement of the fluid from the downstream side to the upstream side,
that is, the reverse flow. As shown in FIG. 2(B), the upstream valve portion a includes
a valve body film made of synthetic resin such as polyethylene. Hereinafter, the valve
body film of the upstream valve portion a is referred to as an upstream valve film 3
where necessary.

[0039]

The upstream valve film 3 is arranged between the upper exterior film 1a and
the lower exterior film 1b, and the upper surface of the upstream valve film 3 is not
fixed to the upper exterior film 1a but is released on the upstream side and the
downstream side thereof. The lower surface of the upstream valve film 3 is fixed to
the lower exterior film 1b in a sealed state on the upstream side thereof, and is released
on the downstream side thereof.

[0040]

More specifically, the upstream valve film 3 has a flap portion 31 that
performs open/close operations of the valve and a fixing portion 32 that fixes the flap
portion 31 to the lower exterior film 1b.

The upstream valve film 3 moves up and down in response to pressure
fluctuations in the flow path v0, and the upper surface of the upstream valve film 3 (flap
portion 31) comes into close contact with the lower surface of the upper exterior film 1a
to block the flow path v0, and the upper surface of the upstream valve film 3 (flap
portion 31) is opened from the lower surface of the upper exterior film 1a to open the
flow path vO.

[0041]
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As shown in FIG. 4(A), by forming the side seal portion 2 by sandwiching the
upstream valve film 3 between the upper and lower exterior films 1a and 1b before the
side seal portion 2 is formed, the upstream valve film 3 can be attached between the
exterior films 1 together with the adhesion between the upper and lower exterior films
laand 1b. In FIG. 4(A), the region where the spots are marked is a portion to be
adhered by the side seal portion 2.

[0042]

A non-welding film 33 to be described later is provided on the upstream valve
film 3 before the upstream valve film 3 is attached between the upper and lower exterior
films 1.

When the upper sheet wl and the lower sheet w2 are heat sealed as described
above at the time of forming the sealed bag w, the upper exterior film 1a, the upstream
valve film 3, and the lower exterior film 1b, which are integrated at the side seal portion
2, are inserted (FIG. 4(B)) between the upper sheet w1 and the lower sheet w2, and
performing the heat sealing enables the sealed bag w to be formed, the upstream valve
portion a to be formed on the closing valve v, and the closing valve v to be attached to
the sealed bag w simultaneously (FIG. 2(A)). That is, the fixing portion 32 of the
upstream valve film 3 is formed by the heat sealing of the sealed portion h. Therefore,
in the upstream valve film 3, the fixing portion 32 indicates the pressure difference
position.

[0043]

In the state before attachment to the sealed bag w, the fixing portion 32 is not
formed, and the upstream valve film 3 is only fixed to the upper and lower exterior
films 1 at the side seal portion 2.

When the sealed portion h of the sealed bag w is formed, the fixing portion 32
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is formed by the heat sealing, At that time, the non-welding film 33 is arranged on the
upper surface of the upstream valve film 3 so that the upper surface of the upstream
valve film 3 opposite to the fixing portion 32 is not welded to the upper exterior film la
by heat sealing of the sealed portion h (FIGS. 1(B), 2, 3, and 4).

[0044]

The non-welding film 33 is a film that is not heat-welded at the heat sealing
temperature of the sealed portion h, and prevents welding with the upper exterior film
la. The non-welding film 33 itself is fixed to the upstream valve film 3 via a welding
film 34 (FIG. 3(B)), which is heat-welded. The welding film 34 is overlapped on the
non-welding film 33 by lamination. As a method of lamination, a well-known method
other than heat sealing such as using an adhesive is employed.

Instead of the non-welding film 33, a heat-resistant ink can be applied.

[0045]

As shown by alternate long and short dash line in FIG. 1(B), the non-welding
film 33 is provided on the upstream valve film 3 within a range not overlapping the side
seal portion 2 so as not to block the sealing by the side seal portion 2. In this example,
the non-welding film 33 has a width substantially equal to the distance between the side
seal portions 2 (FIGS. 1(B) and 3(A)). However, as long as the sealing by the side seal
portion 2 is not blocked, the non-welding film 33 that overlaps the side seal portion 2 is
not excluded.

[0046]

As shown in FIG. 6(B), even if the non-welding film 33 overlaps the side seal
portion 2 and the sealing by the side seal portion 2 is interrupted, the side of the exterior
film 1 may be closed by providing an extension portion w8 extending to the outside of

the sealed portion h with respect to the side w5 to which the closing valve v of the
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sealed bag w is attached, and by providing an auxiliary sealed portion hl crossing the
sealed portion h, coming into contact with the side seal portion 2, and extending parallel
to the side seal portion. As shown in FIGS. 6(A) and 6(B), the auxiliary sealed portion
h1 is provided from the inside of the sealed bag w to the extension portion w8. The
auxiliary sealed portion h1 can be formed on the upper sheet wl and the lower sheet w2
by heat sealing when the sealed bag w is formed together with the sealed portion h.
[0047]

The upper and lower exterior films 1 and the upstream valve film 3 may be
formed of a single synthetic resin film such as polyethylene or a laminate, and a surface
(i.e., the lower surface of the upper exterior film 1a, the upper surface of the lower
exterior film 1b, and the upper surface of the upstream valve film 3) composing the
inner surface of the flow path v0 is preferably a self-adhesive surface. The film
including the self-adhesive surface on one side may be a coextrusion die obtained by
coextruding a film base material such as polyethylene and a self-adhesive thermoplastic
resin such as ethylene vinyl acetate copolymer resin (EVA), or a coating die obtained by
coating a film base material such as polyethylene with an adhesive.

[0048]
(Upstream valve portion a)

The upstream valve portion a is implemented as a check valve that includes
the upstream valve film 3 described above, and as shown in FIG. 3(B), the upper
surface of the flap portion 31 of the upstream valve film 3 comes into close contact with
the lower surface of the opposing upper exterior film 1a, and the closing valve v is
brought into a valve closed state.

For the purpose of preventing the valve opening operation from being

impeded by the adhesion of the upstream valve film 3 to the upper surface of the lower
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exterior film 1b to which the upstream valve film 3 is fixed, as shown in FIG. 3(B), the
flap portion 31 can be provided on the lower surface thereof with a hardly
pressure-sensitive adhesion part 35 on the surface facing the exterior film 1 (lower
exterior film 1b) (FIG. 3(B)), but may be provided without the hardly pressure-sensitive
adhesion part 35.

[0049]

(Buffer portion b)

The above-described embodiment can be said to be a conventional closing
valve (check valve), but a feature of the closing valve of the present invention is that, as
shown in FIG. 2(B), a valve portion includes at least two valve portions, that is, the
upstream valve portion a and the downstream valve portion ¢, which is positioned
downstream with respect to the upstream valve portion, and the buffer portion b for
retaining the fluid in the flow path v0 is provided in the upstream valve portion a and
the downstream valve portion c.

[0050]

In the buffer portion b, the upper and lower exterior films 1 directly face each
other, and the surface (i.e., the lower surface of the upper exterior film 1a and the upper
surface of the lower exterior film 1b) composing the inner surface of the flow path v0 is
a self-adhesive surface as described above, and one or both of the exterior films 1 are
provided with a hardly pressure-sensitive adhesion portion 4. The hardly
pressure-sensitive adhesion portion 4 is made to be of hardly adhesive property as
compared to a case where the self-adhesive surfaces face each other. The hardly
pressure-sensitive adhesion portion 4 does not have adhesiveness and prevents the two

exterior films 1 from coming into close contact.

[0051]
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As shown in FIGS. 2(B) and 3(A), in this example, the hardly
pressure-sensitive adhesion portion 4 is provided on the lower surface of the upper
exterior film 1a, but may be provided on the upper surface of the lower exterior film 1b,
or may be provided on both the upper exterior film 1a and the lower exterior film 1b.
Thus, as the internal pressure in the buffer portion b increases, the buffer portion b
provides an inflated space in which fluid is retained.

[0052]

The hardly pressure-sensitive adhesion portion 4 can be formed by using
well-known ink that reduces the self-adhesiveness of the exterior film 1 to coat the ink
on the exterior film 1. However, it is also possible to form the hardly
pressure-sensitive adhesion portion 4 by other means such as arranging another film
other than the ink. In FIG. 2(B), in order to make the arrangement of the hardly
pressure-sensitive adhesion portion 4 easy to understand, the thickness of the hardly
pressure-sensitive adhesion portion 4 is emphasized to be larger than that of the other
components.

[0053]
(Downstream valve portion c)

The downstream valve portion ¢ does not include a valve body film in this
example. In the downstream valve portion c, the exterior film 1 does not include the
hardly pressure-sensitive adhesion portion 4 such as the buffer portionb. Therefore, in
the downstream valve portion c, the lower surface of the self-adhesive upper exterior
film 1a and the upper surface of the self-adhesive lower exterior film 1b directly face
each other, and they come into close contact with each other as an adhesive portion 5 to
close the gap between the upper and lower exterior films 1 (FIG. 3(B)).

[0054]
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By the close contact, the downstream valve portion c limits the reverse flow
as well as the forward flow of fluid. The downstream valve portion ¢ is opened by
receiving pressure from a fluid. Therefore, unless the internal pressure of the flow
path v0 in the buffer portion b becomes higher than that of the downstream side of the
downstream valve portion c, the downstream valve portion ¢ maintains the valve closed
state by the self-adhesion. In this example, since the fluid is a gas, the downstream
valve portion c is closed unless the internal pressure of the buffer portion b becomes
higher than the external pressure.

[0055]
(Closedness of flow path)

The closedness of the flow path depends on the thickness, flexibility, shape,
and the like of the vertically opposed films composing the flow path v0, and the largest
factors that influence the closedness include two factors of the adhesiveness and the
width of the flow path.

[0056]

The adhesiveness, which is the first factor, is about the level of adhesiveness
of the vertically opposed films composing the flow path v0, and the higher the
adhesiveness is, the higher the closedness of the flow path is, and the lower the
adhesiveness is, the lower the closedness of the flow path is. Adhesiveness can be
measured by the T-type peel strength test, but it can also be measured by the opening
test of the cylindrical body (a test in which a cylindrical body is produced by vertically
opposed films, and after these films are held in a predetermined range by a
predetermined force and brought into close contact, a fluid is introduced from one end
of the cylindrical body, and the pressure of the fluid when the fluid comes out from the

other end is measured).
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The width of the flow path, which is the second factor, is about the length of
the width of the flow path (i.e., the distance in the direction orthogonal to the flow
direction of the fluid in the flow path v0), and when the adhesiveness is the same, the
smaller the width of the flow path is, the higher the closedness of the flow path is.
[0057]

(Operation of closing valve v)

The operation of the closing valve v will be briefly described with reference
to FIG. 5. Here, the details of the structure of each valve portion will be omitted and
only the operation will be described. Here, the upstream side refers to the upstream
side with respect to the buffer portion b in the fluid flow path v0, and the downstream
side refers to the downstream side with respect to the buffer portion b in the fluid flow
path v0.

As shown in FIG. 5(A), in a state where the pressure is balanced between the
inside and outside of the sealed bag w in the initial stage of use, there is no movement
of fluid in the flow path v0, both the upstream valve portion a and the downstream valve
portion c are closed, and the buffer portion b is also contracted to narrow the width
between the two exterior films 1.

When the pressure on the upstream side increases and in the internal pressure,
a relation of the upstream side > the buffer portion b = the downstream side is satisfied,
for example, the increase ratio of the internal pressure of a:b:c becomes +1:0:0
(atmospheric pressure), the upstream valve portion a on the upstream side opens as
shown in FIG. 5(B). As shown in FIG. 5(C), a fluid flows into the buffer portion b due
to the opening of the upstream valve portion a, and the buffer portion b is inflated in the
valve closed state of the downstream valve portion ¢.  Since the buffer portion b is

arranged in a bag outside section of the flow path v0, the buffer portion b can be inflated
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relatively freely without being affected by the internal pressure of the sealed bag w as in
a bag inside section from the surface side of the exterior film 1, and can sufficiently
perform the function of retaining the fluid as a buffer.

[0058]

The internal pressure of the buffer portion b increases, and in the internal
pressure of the flow path v0, via a state of the upstream side = the buffer portionb =
the downstream side, a relation of the upstream side = the buffer portion b > the
downstream side is satisfied, for example, the increase ratio of the internal pressure of
a:b:c becomes +1:+1:0, and as shown in FIG. 5(D), the downstream valve portion ¢ as
well as the upstream valve portion a is opened to start deaeration.

When the pressure on the upstream side is reduced due to deaeration, as
shown in FIG. 5(E), the upstream valve portion a is closed in a state where the
downstream valve portion ¢ is opened, and the internal pressures of the upstream side
and the buffer portion b are shifted to a balanced state. That is, the internal pressure
goes through a state of the upstream side = the buffer portion b > the downstream side,
for example, a state of the increase ratio of the internal pressure of +0.5:+1:0, and then
shifts to a state of the upstream side = the buffer portion b > the downstream side, for
example, a state of the increase ratio of the internal pressure of 0(-1):+0.5:0.  Finally,
the internal pressure of the buffer portion b and that of the downstream side are
balanced. That is, as shown in FIG. 5(F), the internal pressure shifts to a state of the
upstream side = the buffer portion b = the downstream side or the upstream side = the
buffer portion b = the downstream side, for example, the increase ratio of the internal
pressure of 0(-1):0:0.

[0059]

In any of the balanced states shown in FIGS. 5(E) and 5(F), since the pressure
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difference between the bag inside section and the bag outside section bounded by the
upstream valve portion a is larger than the balanced state in the conventional case
shown in FIG. 10(E), it is also easier to block the flow path v0 as compared to the
conventional case shown in FIG. 10.

Note that, when the upstream side and the buffer portion b are balanced
shown in FIG. 5(E), there is a possibility that a slight reverse flow occurs from the
buffer portion b to the upstream side, but the fluid in the buffer portion b is a fluid that
has been on the upstream side from the buffer portion until it is retained in the buffer
portion. Therefore, there is no problem that a fluid from the outside of the bag enters.
[0060]

Next, in the balanced state between the buffer portion b and the downstream
side from the buffer portion shown in FIG. 5(F), there is a possibility that the fluid on
the downstream side (atmosphere in the case of deaerating bags) slightly flows back
toward the buffer portion, but at this time, the upstream valve portion a is closed to
close the flow path, and hence the reverse flow to the inside of the bag hardly occurs.

In the next operation, that is, when the downstream valve portion is opened,
the fluid entering the buffer portion from the downstream side of the buffer portion is
discharged to the downstream side of the buffer portion again, and the fluid in the
upstream side with respect to the buffer portion is filled in the buffer portion.

[0061]

Therefore, in any of the above balanced states, the reverse flow of the external
fluid into the bag can be suppressed.

Particularly, in the bag according to the present invention, since the buffer
portion is arranged in the bag outside section in the flow path, the cylindrical closing

valve can expand and contract without being affected by the internal pressure of the bag.
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Therefore, in the present invention, the above effect can be exerted more remarkably.
[0062]
(Means for causing buffer portion b to function)

In order for the buffer portion b to effectively exert its function, it is necessary
to configure the buffer portion b to be inflated by the fluid during forward flow (upon
exiting through the flow path v0 from the containment space w0).

[0063]

Therefore, as the first means, the buffer portion b needs to be configured in
such a manner that the closedness of the flow path is lower than that of the downstream
valve portion ¢, and more preferably, the closedness of the flow path is lower than that
of both the upstream valve portion a and the downstream valve portion ¢.

In the first embodiment, since the upstream valve portion a, the buffer portion
b, and the downstream valve portion ¢ have the same width of the flow path v0, the
closedness is determined by the adhesiveness.

In this embodiment, the upstream valve portion a and the downstream valve
portion ¢ have the equal closedness, and the closedness of the buffer portion b having
the hardly pressure-sensitive adhesion portion 4 is lower than that of both of the valve
portions a and c.

When the upstream valve portion a, the buffer portion b, and the downstream
valve portion ¢ have the equal adhesiveness by not providing the buffer portion b with
the hardly pressure-sensitive adhesion portion 4, the width of the flow path v0 of the
buffer portion b can be made wider than that of the downstream valve portion ¢, and
more preferably, it can be made wider than that of both of the upstream valve portion a
and the downstream valve portion c.

[0064]
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As the second means, when the fluid flows out (when the upstream valve
portion a is opened due to an increase in the internal pressure of the containment space
wO0), if the downstream valve portion c is also opened immediately after the fluid is
introduced into the buffer portion b, the buffer portion b may not be inflated by the fluid,
and hence measures for preventing this is taken.

[0065]

As the second means, in this embodiment, a sufficient length is given to the
buffer portion b.

Specifically, in the buffer portion b, the length of the fluid in the flow
direction of the flow path vO is longer than that of at least one of the upstream valve
portion a and the downstream valve portion ¢, and more desirably, the length of the fluid
in the flow direction of the flow path vO0 is longer than that of both of the upstream
valve portion a and the downstream valve portion c.

[0066]

As shown in FIG. 2(B), the length of the upstream valve portion a and the
downstream valve portion ¢ indicates the length of a portion functioning as a valve
portion to close the flow path, and the length of the upstream valve portion a is the
length of a region of the flap portion 31 downstream with respect to the fixing portion
32 and a region not overlapping the hardly pressure-sensitive adhesion portion 4. The
length of the buffer portion b is the length of a region where the hardly
pressure-sensitive adhesion portion 4 is provided. The length of the downstream valve
portion c is the length of a region where the adhesive portion 5 is provided downstream
with respect to the hardly pressure-sensitive adhesion portion 4.

In this embodiment, in the buffer portion b, the length of the fluid in the flow

direction of the flow path vO is longer than that of both of the upstream valve portion a
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and the downstream valve portion c.
[0067]
(Buffer continuous portion d)

The space between the upstream valve film 3 and the lower exterior film 1b
overlapped the lower surface of the upstream valve film 3 is sealed by the fixing portion
32 on the upstream side thereof, and is conducted to the buffer portion b on the
downstream side thereof. As a result, some of the fluid having entered the buffer
portion b may be introduced into the space between the upstream valve film 3 and the
lower exterior film 1b as shown in FIG. 3(B), and this space will be described as a
buffer continuous portion d in the following description.

[0068]
(Second embodiment)

As shown in FIG. 7(A), the downstream valve portion ¢ may be provided with
a valve body film, similarly to the upstream valve portion a. ~ Specifically, in the
downstream valve portion ¢, a downstream valve film 6 is fixed to one of the exterior
films 1 as the valve body film. The downstream valve film 6 includes a sub flap
portion 61 and a sub fixing portion 62 having the same functions as the flap portion 31
and the fixing portion 32. That is, in the downstream valve portion ¢, the downstream
valve film 6 is fixed to the upper surface of the lower exterior film 1b by the sub fixing
portion 62. The sub flap portion 61 extends toward the downstream side from the sub
fixing portion 62.

The sub flap portion 61 is provided with a sub non-welding film 63 similar to
the non-welding film 33.

[0069]

The sub fixing portion 62 is heat-sealed by a well-known heat sealing device
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from the surface side of one exterior film 1 (in this example, the lower exterior film 1b)
to which the downstream valve film 6 is attached at the time of manufacturing the
closing valve v before attaching it to the sealed bag w, so that the sub fixing portion 62
crossing the rectangular sub flap portion 61 in a plan view can be formed (FIG. 8(B),
which is referred to in a third embodiment, shows a state in which the sub flap portion
61 is viewed in a plan view).

[0070]

Also in the second embodiment shown in FIG. 7(A), the lower surface of the
upper exterior film 1a and the upper surface of the lower exterior film 1b, which
compose the inner surface of the flow path v0, have the self-adhesiveness described
above as the adhesive portion 5. On the other hand, the opposing surfaces (more
specifically, the upper surface of the upper exterior film 1a and the lower surface of the
lower exterior film 1b) may not have the self-adhesiveness.

[0071]

Similarly to the upstream valve film 3, the upper surface of the downstream
valve film 6 has the self-adhesiveness. On the other hand, the opposing surfaces (more
specifically, the lower surface of the downstream valve film 6 and that of the upstream
valve film 3) may not have the self-adhesiveness.

Matters not specifically mentioned in the second embodiment are the same as
those in the first embodiment.

[0072]
(Third embodiment)

In this example, as shown in FIGS. 7(B), 8(A), and 8(B), each of the exterior
films 1 is composed of a first composition film 10 and a second composition film 11,

which are formed separately from each other.
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[0073]

That is, the upper exterior film 1a is composed of two films, which are an
upper first composition film 10a and an upper second composition film 11a, and the
lower exterior film 1b is composed of a lower first composition film 10b and a lower
second composition film 11b. The upper first composition film 10a and the lower first
composition film 10b are overlapped to form a flat cylinder whose side portions are
sealed by the side seal portion 20. The upper second composition film 11a and a lower
second composition film 11b are also overlapped to form a flat cylinder whose side
portions are sealed by a sub side seal portion 21 (FIG. 8(B)). In FIG. 8(A) showing a
state in which the closing valve v is disassembled, a dark (dense) spot indicates a region
to be referred to as the side seal portion 20, and a thin (sparse) spot indicates a region to
be referred to as the sub side seal portion 21.

[0074]

The cylinder composed by the second composition film 11 has a larger
cylinder diameter than that of the cylinder composed by the first composition film 10.
As shown in FIG. 8(B), the width across the flow path v0 of the second composition
film 11 is larger than that of the first composition film 10.

A part of the flow path vO is provided between the upper first composition
film 10a and the lower first composition film 10b, and another part of the flow path v0
is also provided between the upper second composition film 11a and the lower second
composition film 11b.

[0075]

That is, each of the second composition films 11 is indirectly via a part of the

sealed bag w or directly connected to each of the first composition films 10 at the

pressure difference position to provide another part of the flow path v0 extending from
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the first composition film 10 toward the outside of the bag. In this example, the
second composition film 11 is fixed to the sealed bag w by the sealed portion h and is
indirectly connected to the first composition film 10 (FIGS. 7(B) and 8(B)). However,
the second composition film 11 can be fixed directly to the first composition film 10.
[0076]

Each of the second composition films 11 is arranged on the outside of the bag,
and the flow path v0 provided is defined as a section on the outside of the bag.

As shown in FIGS. 7(B) and 8(B), the upper first composition film 10a and
the non-welding film 33 on the lower first composition film 10b provide the inflow
portion 12, and the upper and lower second composition films 11 and 11 provide the
outflow portion 13. The upper and lower first composition films 10 and 10 include an
interior portion 14 that extends from the pressure difference position toward the outside
of the bag and is interposed between the second composition films 11 and 11. The
upstream valve film 3 is arranged above and fixed to one of the first composition films
10 (the lower first composition film 10b). The downstream valve film 6 is arranged
above and fixed to one of the second composition films 11 (the lower second
composition film 11b).

[0077]

In this example, the downstream valve portion ¢ includes the downstream
valve film 6 as described above. However, similarly to the first embodiment, the
downstream valve portion ¢ may not include the downstream valve film 6.

In this embodiment, the region of the hardly pressure-sensitive adhesion
portion 4 between a tip end of the interior portion 14 and the downstream valve film 6 is
defined as the buffer portion b.

[0078]
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As shown in FIG. 7(B), the space between the upper surface of the upper first
composition film 10a of the interior portion 14 and the lower surface of the upper
second composition film 11a facing the upper surface of the upper first composition
film 10a, and the space between the lower surface of the lower first composition film
10b of the interior portion 14 and the upper surface of the lower second composition
film 11b compose the buffer continuous portion d.  The buffer continuous portion d is
conducted to the buffer portion b, and a part of the fluid flows into the buffer continuous
portion d.

[0079]

In the example of FIG. 7(B), the self-adhesiveness of the lower surface of the
upper first composition film 10a is greater than the self-adhesiveness of the upper
surface of the upper first composition film 10a. The upper surface of the lower second
composition film 11b does not have the self-adhesiveness. The self-adhesiveness of
the upper surface of the upper first composition film 10a is smaller than the
self-adhesiveness of the lower surface of the upper first composition film 10a, but is
larger than the self-adhesiveness of the upper surface of the lower second composition
film 11b. Therefore, relatively, if the self-adhesiveness of the lower surface of the
upper first composition film 10a is large, the self-adhesiveness of the upper surface of
the upper first composition film 10a is moderate, and the self-adhesiveness of the upper
surface of the lower second composition film 11b is small. As described above with
respect to self-adhesiveness, at least a surface of the upstream valve film 3 opposite to
the non-welding film 33 has a moderate self-adhesiveness. In the interior portion 14,
the lower surface of the lower first composition film 10b also has a moderate
self-adhesiveness. The self-adhesiveness of the upper surface of the lower first

composition film 10b is large.
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The self-adhesiveness of the downstream valve film 6 in the third
embodiment is the same as that described in the second embodiment.

In addition, matters not specifically mentioned in the third embodiment are
the same as those in the first and second embodiments.

[0080]
(Fourth embodiment)

A fourth embodiment will be described with reference to FIG. 9.

FIG. 9(A) is a sectional view of the closing valve according to the fourth
embodiment, and FIG. 9(B) is a plan view of the same.

[0081]

The closing valve is a modification of the first embodiment, only the main
differences are described, and the closing valve is substantially the same as that of the
first embodiment in that the same reference numerals are given and no description is
given.

First, the inflow portion 12 in this example has a structure in that the
containment space w0 of the bag w is opened in a planar shape. The upper exterior
film 1a is elongated inside the containment space w0, and a filter 51 such as a
nonwoven fabric is arranged therebelow. The upper exterior film 1a and the filter 51
inside the containment space w0 have substantially the same size and shape, and the
periphery thereof is fixed by the heat seal of a filter fixing portion 52. The fluid inside
the containment space w0 is introduced into the flow path v0 through the filter 51,
whereby fine powder and the like can be prevented from being introduced into the
closing valve or flowing out to the outside.

[0082]

In this example, the upstream valve film 3 is fixed by the filter fixing portion

33



52 with the filter 51 positioned outside the bag w from the position of the sealed portion
h, and the filter fixing portion 52 serves also as the fixing portion 32. The upstream
valve film 3 has the flap portion 31 on the downstream side of the filter fixing portion
52 and the fixing portion 32. The upstream valve film 3, together with the upper and
lower exterior films 1a and 1b, is sandwiched between the upper sheet w1 and the lower
sheet w2 of the bag w and fixed by the sealed portion h.
[0083]

Regardless of the manufacturing process, this structure allows the closing
valve v in a state where the upstream valve film 3 is fixed by the filter fixing portion 52
with the filter 51 to be inserted between the upper sheet w1 and the lower sheet w2 of
the bag w to be heat-sealed. One of the filter fixing portion 52 and the sealed portion h
may be located outside the other, or the filter fixing portion 52 and the sealed portion h
may be located at the same position. However, if the filter fixing portion 52 and the
sealed portion h are located at the same position, the heat sealing property may be
lowered, and hence it is preferable to make the seal positions different.
[0084]

In this example, since the filter fixing portion 52 is positioned outside the bag
w with respect to the position of the sealed portion h, the upstream valve portion a is
positioned downstream with respect to the heat seal of the filter fixing portion 52.

Note that the structure of the inflow portion 12 can also be adopted in each of
the above-described embodiments.
[0085]
(Buffer portion b and downstream valve portion c)

Next, in this example, in the buffer portion b, the exterior film 1 (the upper

exterior film 1a and the lower exterior film 1b) does not include the hardly
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pressure-sensitive adhesion portion 4, and both the lower surface of the upper exterior
film 1a with self-adhesiveness and the upper surface of the lower exterior film 1b with
self-adhesiveness directly face each other and they make close contact each other as the
adhesive portion 5. Therefore, there is no difference between the buffer portion b and
the downstream valve portion c in that the buffer portion b and the downstream valve
portion c close between the upper and lower exterior films 1.

In other words, the buffer portion b and the downstream valve portion ¢ are
common in that they compose a tip space between the downstream end of the upstream
valve film 3, which is a valve body film, and the downstream end of the exterior film 1
(the upper exterior film 1a and the lower exterior film 1b).

[0086]

This tip space is divided, depending on the level of closedness, into a highly
closed space composing the downstream valve portion ¢ and a lowly closed space
composing the buffer portion b.  Specifically, the downstream valve portion c is a
portion having the smallest width of the flow path v0 without the valve body film, and
the buffer portion b is a portion having a larger width of the flow path v0 than that of the
highly closed space composing the downstream valve portion ¢. In this example, as
shown in FIG. 9(B), a downstream valve point seal 53 is provided at the center of the
flow path v0, thereby narrowing the width of the flow path and enhancing the
closedness.

[0087]

More specifically, as described above, the closedness of the flow path depends
on the thickness, flexibility, shape, and the like of the vertically opposed films
composing the flow path v0, and the largest factors that influence the closedness include

two factors, namely, the adhesiveness and the width of the flow path.
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[0088]

As for the adhesiveness, which is the first factor, the buffer portion b and the
downstream valve portion ¢ have the same adhesiveness.

As for the width of the flow path, which is the second factor, since the width
of the flow path (i.e., the distance in the direction orthogonal to the flow direction of the
fluid in the flow path v0) is smaller in the downstream valve portion c than in the buffer
portion b, the closedness of the flow path is high.

The upstream valve film 3 has the equal adhesiveness to that of the buffer
portion b and the downstream valve portion c in terms that the upper surface of the
upstream valve film 3 has self-adhesiveness and faces the lower surface of the upper
exterior film 1a. As in the buffer portion b, the width of the flow path is larger than
that of the downstream valve portion c¢. Therefore, the closedness of the flow path is
the highest in the downstream valve portion ¢, and the upstream valve portion a and the
buffer portion b are substantially equal to each other.

[0089]
(Means for causing buffer portion b to function)

As described above, in order for the buffer portion b to effectively exert its
function, it is necessary to configure the buffer portion b to be inflated by the fluid
during forward flow (upon exiting through the flow path vO from the containment space
w0).

[0090]

Therefore, as the first means, the buffer portion b needs to be configured in
such a manner that the closedness of the flow path is lower than that of the downstream
valve portion ¢, and more preferably, the closedness of the flow path is lower than that

of both the upstream valve portion a and the downstream valve portion c.
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As the second means, when the fluid flows out (when the upstream valve
portion a is opened due to an increase in the internal pressure of the containment space
w0), if the downstream valve portion c is also opened immediately after the fluid is
introduced into the buffer portion b, the buffer portion b may not be inflated by the fluid,
and hence it is necessary to take measures to prevent this.

[0091]

As specific means for satisfying the second means, in this embodiment, the
closedness of the downstream valve portion ¢ is made higher than that of the upstream
valve portion a.

If these two means are brought together, the closedness of the downstream
valve portion c is configured to be higher than that of both of the upstream valve portion
a and the buffer portion b, and in this embodiment, the width of the flow path is
minimized by providing the downstream valve point seal 53.

[0092]

Thus, under the condition where the pressure difference is relatively small,
even if the internal pressure of the bag w increases to the fluid pressure at which both
the upstream valve portion a and the buffer portion b open, the highly closed
downstream valve portion ¢ does not open. Thus, even when the length of the buffer
portion b is short, the fluid stops and inflates in the buffer portion b. A part of the fluid
having entered the buffer portion b also flows into the buffer continuous portion d
between the upstream valve film 3 and the lower exterior film 1b.

The lengths of the flow path vO of the buffer portion b and the downstream
valve portion c in the flow direction can be set on a condition of exerting the operation
described above, and it is appropriate that each of them is set to a length of at least 2

mm and more preferably, a length of at least 3 mm or more.
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[0093]

As shown in FIG. 9(C), a plurality of downstream valve point seals 53 may be
provided, for example, on the left and right sides.

As shown in FIGS. 9(D) and 9(E), an upstream valve point seal 54 may be
provided between the upstream valve film 3 and the upper exterior film 1a, where the
closedness needs to be made higher in the downstream valve portion c.  Specifically, it
is necessary to make the flow path width narrower in the downstream valve portion ¢ by
increasing the number or width of the downstream valve point seals 53.

As described above, in this embodiment, the closedness of the flow path is
realized only by the flow path width, but it is also possible to realize the closedness by
the adhesiveness as shown in the above embodiments, or it is also possible to use both
in combination.

[0094]
(Other modifications)

The upstream valve portion a may be composed of a pair of opposed upstream
valve films 3. That is, the upstream valve film 3 may be provided also on the exterior
film 1 opposed to the exterior film 1 provided with the upstream valve film 3, and thus
the upstream valve portion a is closed by the close contact of the flap portions 31 of
both of the upstream valve films 3, and the upstream valve portion a is opened by the
separation of the flap portions. Also in the case where the downstream valve portion ¢
includes a valve body film, the downstream valve portion ¢ may be provided with a pair
of opposing valve body films (the downstream valve films 6), unlike those shown in
FIGS. 7(A) and 7(B).

[0095]

The number of the valve portions is not limited to two portions of the
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upstream valve portion a and the downstream valve portion ¢, and it is also possible to
provide three or more valves on the condition that a space in which the fluid is retained
between flowing in the flow path vO from the upstream valve portion a and flowing out
from the downstream valve portion c is generated.

Although each of the above embodiments has been described by presenting an
example of the deaerating valve of a sealed bag for food, the bag w of the present
invention is not limited to a deaerating bag for discharging a gas, and discharge of
something other than a gas such as a liquid may be performed by the closing valve v.

In addition, the closing valve v according to the present invention may be implemented
as the closing valve v for preventing the reverse flow of the fluid when the fluid is
discharged from the sealed bag w to the outside of the bag, or for preventing the reverse
flow when the fluid is injected from the outside of the bag into the bag.

[0096]

The position where the closing valve v is arranged is not limited to the end of
the bag w, but may be a central part. For example, it may be provided at the position
of the back seal of a pillow package, or a hole may be made in one sheet instead of
between two sheets, and the whole circumference of the filter 51 shown in FIG. 9 may
be sealed to the sheet by heat sealing or the like.

[0097]

The sealed portion h of the sealed bag w may be formed by another
well-known means such as use of not only heat sealing but also an adhesive. The side
seal portion 2 of the closing valve v may be formed not only by heat sealing but also by
an adhesive. Attachment of each valve body film can be carried out not only by heat
sealing but also by an adhesive. When an adhesive is used, the non-welding film 33

and the sub non-welding film 63 can be omitted.
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[0098]

As described above, coffee, fermented food, futon bedding, and clothes have
been exemplified as the contained items of the sealed bag w.  As long as the sealed bag
w can be used as the deaerating bag, an object other than those exemplified can be
contained as a contained item. The above fermented food is not limited to a typical
fermented food such as miso (fermented soybean paste), koji (malted rice), and pickles.
Examples of use for other than food include, as described above, use of the sealed bag
as a storage bag for storing futon bedding or clothes. This storage bag can reduce the
volume by removing air inside the bag from the closing valve v, which is a deaerating
valve, after storing futon bedding or clothes as a compression bag.

[0099]

The sealed bag may be used, for example, as a cushioning material to be used
as an air cushion where air is injected, in addition to containing an object to be
contained as a contained item.

The closing valve v is not limited to one composed of the exterior film and the
valve body film, and may be shaped into a form other than the film. For example, the
sealed bag may be a toy that is inflated by injecting air when used such as a beach ball,
an inner tube, a doll, and the like, and the closing valve v may be a cylindrical rubber or
plastic molded article provided in the air inlet of the toy.

[0100]

The above-described embodiments and the above-described modifications are
merely examples of embodiments of the present invention, and other embodiments are
not excluded as long as the configuration described in the claims of the present
invention is adopted.

Reference Signs List
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[0101]

a upstream valve portion

b buffer portion

c downstream valve portion
d buffer continuous portion
f,w bag

h sealed portion

h1 auxiliary sealed portion

v closing valve

v0 . flow path

w + sealed bag

w0 containment space

wl  upper sheet

w2 lower sheet

w6 opening portion

w7 fastener

w8 extension portion

1, 1a, 1b exterior film

la upper exterior film
1b lower exterior film
2 closed portion

2,20 side seal portion

3 upstream valve film
4 hardly pressure-sensitive adhesion portion
5 adhesive portion
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6 downstream valve film

10, 10a, 10b first composition film
11, 11a, 11b second composition film
12 inflow portion

13 outflow portion

14 interior portion

21 sub side seal portion

31 flap portion

32 fixing portion

33 non-welding film

34 welding film

35 hardly pressure-sensitive adhesion part
51 filter

52 filter fixing portion

53 downstream valve point seal

54 upstream valve point seal

61 sub flap portion

62 sub fixing portion

63 sub non-welding film
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CLAIMS

1. A closing valve having a flexible and substantially cylindrical shape and made of a
sheet, in which: exterior films are arranged above and below in an outside and both sides of
each of the exterior films are closed to form closed portions; one end side serves as an inflow
portion to a forward flow, and the other end side serves as an outflow portion to the forward
flow; a flow path for the forward flow and a reverse flow flowing in an opposite direction of
the forward flow is composed; and the flow path includes a valve portion that restricts
movement of a fluid in the flow path, wherein:
the valve portion includes at least two valve portions that are an upstream valve
portion that is positioned upstream of the forward flow and a downstream valve portion that
is positioned downstream of the forward flow with respect to the upstream valve portion;
wherein adhesiveness between films composing the flow path is lower in the buffer
portion than adhesiveness in the upstream valve portion and adhesiveness in the downstream
valve portion, and
a buffer portion for retaining a fluid in the flow path is composed between the
upstream valve portion and the downstream valve portion;
closedness of the flow path in the buffer portion is lower than closedness of the
downstream valve portion; and
closedness of the flow path in the upstream valve portion is lower than the closedness

of the downstream valve portion.

2. A closing valve having a flexible and substantially cylindrical shape and made of a
sheet, in which: exterior films are arranged above and below in an outside and both sides of
each of the exterior films are closed to form closed portions; one end side serves as an inflow
portion to a forward flow, and the other end side serves as an outflow portion to the forward
flow; a flow path for the forward flow and a reverse flow flowing in an opposite direction of
the forward flow is composed; and the flow path includes a valve portion that restricts
movement of a fluid in the flow path, wherein:

the valve portion includes at least two valve portions that are an upstream valve
portion that is positioned upstream of the forward flow and a downstream valve portion that
is positioned downstream of the forward flow with respect to the upstream valve portion;

a buffer portion for retaining a fluid in the flow path is composed between the

upstream valve portion and the downstream valve portion;
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wherein adhesiveness between films composing the flow path is lower in the buffer
portion than adhesiveness in the upstream valve portion and adhesiveness in the downstream
valve portion, and
closedness of the flow path in the buffer portion is lower than closedness of the
downstream valve portion; and
a length in a flow direction of the fluid in the flow path in the buffer portion is longer
than a length of at least any one of the upstream valve portion and the downstream valve

portion.

3. The closing valve made of a sheet according to any one of claims 1 or 2, wherein:

at least the upstream valve portion of the valve portions includes, as a valve body
film, at least one film composing a check valve that is opened in the forward flow and closed
in the reverse flow;

the valve body film opens or closes the flow path by opening or coming into close
contact with a film overlapped on an upper surface of the valve body film; and

the valve body film is fixed to a film overlapped on a lower surface of the valve body
film in a sealed state on an upstream side of the valve body film, and is conducted to the
buffer portion on the downstream side of the valve body film so that the valve body film and
the film overlapped on the lower surface of the valve body film compose a buffer continuous

portion.

4. The closing valve made of a sheet according to claim 3, wherein:

the valve body film is provided only in the upstream valve portion and not in the
downstream valve portion;

a tip space is arranged between a downstream end of the valve body film and a
downstream end of the exterior film; and

the tip space is a space in which the upper and lower exterior films directly face each
other, and includes a lowly closed space composing the buffer portion and a highly closed
space positioned on a downstream side of the buffer portion and composing the downstream

valve portion.

5. The closing valve made of a sheet according to any one of claims 1 to 4, wherein a
flow path width of the flow path is narrower in the downstream valve portion than a flow

path width in the buffer portion and a flow path width in the upstream valve portion.
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6. A bag, comprising the closing valve made of a sheet according to any one of claims 1

to 5.

7. A bag, comprising a bag and the closing valve made of a sheet according to any one
of claims 1 or 2 that is fixed to a sheet that composes a containment space for the bag,
wherein:

the upstream valve portion includes an upstream valve film, the upstream valve film is
a check valve that includes a fixing portion fixed to one of the exterior films and a flap
portion that extends from the fixing portion toward the outflow portion; and

the fixing portion is arranged, in a flow direction of the forward flow, at a position
equal to, or downstream with respect to, a pressure difference position, the pressure
difference position being a sealed portion of the bag that divides inside and outside of the

containment space by sealing the sheets, which compose the bag, to each other.
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