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(57) In order to allow a bag to be easily unsealed by
sliding both sides of the bag in a longitudinal direction of
a zipper tape irrespective of the rigidity of the zipper tape,
a zipper-tape bag according to an aspect of the invention
includes: a bag body including at least a pair of facing
surfaces; and an elongated zipper tape whose cross sec-
tional profile includes first and second bases each bond-
ed to corresponding one of facing surfaces, and mutually
engageable first and second engagement portion re-
spectively protruded from the first and second bases, the
zipper tape including an intermediate hinge at at least
one point in the longitudinal direction.
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Description

TECHNICAL FIELD

[0001] The preset invention relates to a zipper-tape
bag, and a manufacturing method of the zipper-tape bag.

BACKGROUND ART

[0002] Zipper-tape bags have been widely used for
packaging various goods such as medicines and foods.
One of the advantages of the zipper-tape bags is that the
zipper-tape bags are easily unsealable and resealable.
The bag can be unsealed by a user’s operation of pulling
both sides of the bag, onto which the zipper tape is bond-
ed, in a direction away from each other to disengage the
zipper tape. In contrast, the user can engage the zipper
tape to reseal the bag by pressing the both sides of the
bag so that the sides move toward each other.
[0003] The both sides of the bag are typically pinched
by fingers and pulled in a direction perpendicular to a
longitudinal direction of the zipper tape in unsealing the
zipper-tape bag. In this case, both hands of a user are
required for the unsealing. In contrast, Patent Literature
1 discloses a bag capable of being unsealed by a user’s
operation of mutually oppositely sliding both sides of the
bag along a longitudinal direction of the zipper tape. In
this case, the user can disengage the zipper tape to un-
seal the bag by pinching and twisting the both sides of
the bag by fingers (specifically, a thumb and an index
finger) of one hand.

CITATION LIST

PATENT LITERATURE(S)

[0004] Patent Literature 1 U.S. Patent Application Pub-
lication No. 2003/0138171

SUMMARY OF THE INVENTION

PROBLEM(S) TO BE SOLVED BY THE INVENTION

[0005] According to the disclosure of Patent Literature
1, only one of the sides of the bag is bent while the other
of the sides is not bent at the part pinched by the user,
so that a difference is created in the lengths of the zipper
tape bonded to the both sides of the bag, resulting in
disengagement of the zipper tape. However, such an un-
sealing operation is possible only in a zipper tape having
low rigidity and low engagement strength. Some of the
zipper tapes are made of a material with high rigidity to
enhance the engagement strength in order to resist an
internal pressure of the bag and/or prevent unintended
unsealing by an external force. Such zipper tapes are
not easily bent and, consequently, the disclosure of Pat-
ent Literature 1 cannot be easily applied.
[0006] In view of the above, an object of the invention

is to provide a new and improved zipper-tape bag that is
configured to be easily unsealed by a slide motion of both
sides of the bag in a longitudinal direction of the zipper
tape, and a manufacturing method of the zipper-tape bag.

MEANS FOR SOLVING THE PROBLEM(S)

[0007] A zipper-tape bag according to an aspect of the
invention includes: a bag body including at least a pair
of facing surfaces; and an elongated zipper tape whose
cross sectional profile includes: first and second bases
each bonded to corresponding one of the pair of facing
surfaces; and mutually engageable first and second en-
gagement portions respectively protruded from the first
and second bases, in which at least one intermediate
hinge is provided on at least one point of the zipper tape
in a longitudinal direction.
[0008] According to the above aspect of the invention,
even when the zipper tape is made of a highly rigid ma-
terial and/or has a high engagement strength, the inter-
mediate hinge facilitates the engagement portion of the
zipper tape to be bent and disengaged. Accordingly, the
bag can be easily unsealed by oppositely sliding the fac-
ing surfaces of the bag body along the longitudinal direc-
tion of the zipper tape.
[0009] In the above zipper-tape bag, the intermediate
hinge optionally includes a thin portion or a cut provided
to each of the first and second engagement portions.
[0010] The engagement portion, which has an irregular
cross sectional profile in the zipper tape, can define the
intermediate hinge by forming, for instance, the thin por-
tion or the cut in the engagement portion.
[0011] In the above zipper-tape bag, the intermediate
hinge optionally includes a punched hole penetrating
through the first and second engagement portions and
the first and second bases.
[0012] As described above, the intermediate hinge is
not necessarily provided only in the engagement portion
of the zipper tape but may also be formed in the base.
[0013] In the above zipper-tape bag, the at least one
intermediate hinge optionally includes intermediate hing-
es provided on at least two points on the zipper tape in
the longitudinal direction.
[0014] In this case, the at least one intermediate hinge
is optionally provided on two points on the zipper tape
equidistant from a midpoint of the zipper tape in the lon-
gitudinal direction.
[0015] According to the above arrangements, open-
ings, which are created near the intermediate hinges
when the engagement portion is bent, can be maximized,
facilitating the unsealing of the zipper-tape bag.
[0016] In the above zipper-tape bag, an antislip struc-
ture is optionally provided on at least one of the pair of
facing surfaces between the at least two points provided
with the intermediate hinge. In the above zipper-tape bag,
the antislip structure is optionally provided on at least one
of the pair of facing surfaces between the at least one
point provided with the intermediate hinge and corre-
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sponding one of ends of the zipper tape in the longitudinal
direction.
[0017] According to the above arrangements, a friction
coefficient between the surface of the bag body and a
finger of a user can be increased, so that the unsealing
operation using the finger of the user can be facilitated.
[0018] In the above zipper-tape bag, an engagement
strength when the first and second engagement portions
are mutually engaged is optionally 26 N/50 mm or more.
[0019] According to the above arrangement, the bag
is not easily unsealed by a simple operation of separating
both sides of the bag in a thickness direction of the zipper
tape. Thus, while an unintended unsealing by, for in-
stance, an external force is prevented, the bag can be
easily unsealed when both sides of the bag are slid in
the longitudinal direction of the zipper tape.
[0020] In the above zipper-tape bag, the zipper tape
optionally defines a side of a housing space defined be-
tween the pair of facing surfaces, the first base is option-
ally bonded to one of the pair of facing surfaces both at
a region near the housing space and a region opposite
the housing space with respect to the first engagement
portion, and the second base is optionally bonded to the
other of the pair of facing surfaces at a region near the
housing space with respect to the second engagement
portion, and is optionally not bonded to the pair of facing
surfaces at a region of the other of the pair of facing sur-
faces opposite the housing space with respect to the sec-
ond engagement portion. In this case, a width of the re-
gion of the second base opposite the housing space with
respect to the second engagement portion is optionally
smaller than a width of the region of the first base opposite
the housing space with respect to the
second .engagement portion. Further, the width of the
region of the second base opposite the housing space
with respect to the second engagement portion is option-
ally 0.
[0021] According to the above arrangement, the bag
is not easily unsealed by the simple operation of sepa-
rating both sides of the bag in the thickness direction of
the zipper tape irrespective of the engagement strength
of the zipper tape. Thus, while an unintended unsealing
by, for instance, an external force is prevented, the bag
can be easily unsealed when both sides of the bag are
slid in the longitudinal direction of the zipper tape.
[0022] A manufacturing method of a zipper-tape bag
according to a second aspect of the invention includes:
feeding an elongated zipper tape whose cross sectional
profile includes: first and second bases; and mutually en-
gageable first and second engagement portions respec-
tively protruded from the first and second bases; bonding
the first and second bases respectively on a pair of mu-
tually facing films; and bonding the films with each other
to form a bag body, in which the method further includes
forming an intermediate hinge at least one point of the
zipper tape in a longitudinal direction.
[0023] According to the above aspect of the invention,
even when the zipper tape is made of a highly rigid ma-

terial, the engagement portion of the zipper tape can be
easily bent by the presence of the intermediate hinge.
Accordingly, the bag can be easily unsealed by oppo-
sitely sliding the facing surfaces of the bag body along
the longitudinal direction of the zipper tape.
[0024] In the above manufacturing method, the form-
ing of the intermediate hinge is optionally performed be-
tween the feeding of the zipper tape and the bonding of
the first and second bases onto the respective films.
[0025] According to the above arrangement, the inter-
mediate hinge can be formed in the zipper tape without
affecting the film of the bag body.
[0026] In the above manufacturing method, the form-
ing of the intermediate hinge is optionally performed after
the bonding of the first and second bases onto the re-
spective films.
[0027] In this case, while the intermediate hinge is
formed in the film of the bag body, a positioning accuracy
of the intermediate hinge with respect to an end of the
zipper tape can be improved.
[0028] As described above, according to the above as-
pects of the invention, the bag can be easily unsealed
by sliding both sides of the bag along the longitudinal
direction of the zipper tape.

BRIEF DESCRIPTION OF DRAWING(S)

[0029]

Fig. 1 is a plan view showing a zipper-tape bag ac-
cording to a first exemplary embodiment of the in-
vention.
Fig. 2 is a cross-sectional view of the zipper-tape
bag taken along II-II line shown in Fig. 1.
Fig. 3 is an illustration showing a thin portion formed
in the zipper-tape bag of the exemplary embodiment
and a function of the thin portion.
Fig. 4 is a cross-sectional view showing a modifica-
tion of the bag according to the first exemplary em-
bodiment of the invention.
Fig. 5 is a plan view showing a zipper-tape bag ac-
cording to a second exemplary embodiment of the
invention.
Fig. 6 is a plan view showing a zipper-tape bag ac-
cording to a third exemplary embodiment of the in-
vention.
Fig. 7 is a plan view showing a zipper-tape bag ac-
cording to a fourth exemplary embodiment of the in-
vention.
Fig. 8 is a cross-sectional view showing a zipper-
tape bag according to a fifth exemplary embodiment
of the invention.
Fig. 9 is an illustration showing an unintended-un-
sealing-prevention function of the zipper-tape bag
shown in Fig. 8.
Fig. 10 is a cross-sectional view showing a modifi-
cation of the fifth exemplary embodiment of the in-
vention.
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Fig. 11 is a cross-sectional view showing another
modification of the fifth exemplary embodiment of
the invention.
Fig. 12 is a perspective view showing a three-side-
seal bag-making machine for manufacturing the zip-
per-tape bag according to the exemplary embodi-
ments of the invention.
Fig. 13 is an illustration showing an exemplary device
for forming an intermediate hinge in the zipper-tape
according to the exemplary embodiments of the in-
vention.

DESCRIPTION OF EMBODIMENT(S)

[0030] Suitable exemplary embodiment(s) of the in-
vention will be described in detail below with reference
to attached drawings. It should be noted that the same
reference numerals will be attached to components hav-
ing substantially the same structures and functions to
omit duplicated explanations therefor in the specification
and drawings.

First Exemplary Embodiment

[0031] Fig. 1 is a plan view showing a zipper-tape bag
according to a first exemplary embodiment of the inven-
tion. Fig. 2 is a cross-sectional view of the zipper-tape
bag taken along II-II line shown in Fig. 1.
[0032] As shown in Figs. 1 and 2, the zipper-tape bag
100 includes a film 110 that forms a bag body having a
pair of facing surfaces 111A, 111B, and a zipper tape
120 bonded to the facing surfaces of the film 110. A hous-
ing space SP of the zipper-tape bag 100 is defined be-
tween the facing surfaces 111A, 111B of the film 110,
the zipper tape 120 defining a side of the housing space
SP. As shown in Fig. 2, the zipper tape 120 is an elon-
gated member whose cross sectional profile has bases
121A, 121B respectively bonded to the facing surfaces
111A, 111B of the film 110, and a pair of mutually en-
gageable engagement portions 122 (engagement por-
tions 122A, 122B) respectively protruded from the bases
121A, 121B.
[0033] The film 110 is a single-layered or multi-layered
film made of, for instance, a thermoplastic resin. More
specifically, the film 110 may be made of an LDPE (Low-
Density-PolyEthylene), LLDPE (Linear Low-Density Pol-
yEthylene), or PP (PolyPropylene). PP may be HPP (Ho-
mo PolyPropylene), RPP (Random PolyPropylene), or
BPP (Block PolyPropylene). When the film 110 is a multi-
layered film, a top base material of the multi-layered film
may be OPP (biaxially Oriented PolyPropylene),
OPET(biaxially Oriented PolyEthylene Terephthalate),
or ONy (biaxially Oriented Nylon). The film 110 may fur-
ther include a layer of an inorganic material formed by
vapor-depositing aluminum or layering an aluminum foil.
[0034] It should be noted that the facing surfaces 111A,
111B of the bag body, which are provided by mutually
bonding two films 110 at a bottom seal portion 112 and

side seal portions 113 in the first exemplary embodiment,
may be provided by bending a single film 110 at a part
corresponding to the side seal portion 113 in some ex-
emplary embodiments. Further, a so-called gusset (i.e.
an interfolded part of the film 110) may be formed at a
part corresponding to the bottom seal portion 112 and/or
side seal portions 113 in the example shown in Fig. 1. In
this case, the gusset may be formed by the film 110 or
may be formed using a separate film bonded to the film
110.
[0035] An opening 114 of the bag body in the first ex-
emplary embodiment is formed by forming a seal portion
at the bottom seal portion 112 and the side seal portions
113 and omitting the seal portion at a side of the bag
body opposite the housing space SP with respect to the
zipper tape 120. However, a top seal portion is provided
in addition to the bottom seal portion and the side seal
portions at the side of the bag body opposite the housing
space SP with respect to the zipper tape in some other
exemplary embodiments, the bag body being configured
to be cut at a part between the top seal portion and the
zipper tape to allow later formation of the opening in the
bag body. In still other exemplary embodiments, the zip-
per-tape bag is optionally provided without forming the
bottom seal portion located opposite with respect to the
zipper tape. In this case, the bottom seal portion is pro-
vided after putting contents in the bag. The invention is
applicable to zipper-tape bags of various known config-
urations in addition to the above.
[0036] The zipper tape 120 is made, for instance,
through extrusion of a polyolefin resin. More specifically,
the zipper tape 120 may be made of an LDPE (Low-
Density-PolyEthylene), LLDPE (Linear Low-Density Pol-
yEthylene), or PP (PolyPropylene). PP may be HPP (Ho-
mo PolyPropylene), RPP (Random PolyPropylene), or
BPP (Block PolyPropylene). Known additives such as a
stabilizer, antioxidant, lubricant, antistatic agent, and
coloring agent may be added to the material of the zipper
tape 120 as necessary.
[0037] It should be noted that an engagement portion
122A (first engagement portion) and an engagement por-
tion 122B (second engagement portion) of the zipper
tape 120, which are respectively a female engagement
portion and a male engagement portion in the illustrated
example, may alternatively be a male engagement por-
tion and a female engagement portion, respectively. The
cross sectional profiles of the engagement portions are
not limited to those in the illustrated example but may
have various known shapes. The engagement portions
are not limited to the combination of the male and female
members, but may be engagement portions having mu-
tually facing hook-shaped cross sectional profiles. Fur-
ther, though the illustrated zipper tape 120 includes the
mutually engageable first and second engagement por-
tions (engagement portions 122A, 122B), additional en-
gagement portions (e.g. mutually engageable third and
fourth engagement portions respectively protruded from
the bases 121A, 121B) may be provided.
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[0038] Fig. 3 is an illustration showing a thin portion
formed in the zipper-tape bag of the first exemplary em-
bodiment and a function of the thin portion. It should be
noted that Fig. 3 is a cross-sectional view of the zipper-
tape bag shown in Figs. 1 and 2 taken along III-III line.
As shown in Figs. 1 and 3(A), thin portions 131A, 131B
of the zipper-tape bag 100 according to the first exem-
plary embodiment are provided on parts of the zipper
tape 120 including the engagement portion 122. The thin
portions 131A, 131B are provided by, for instance, thin-
ning the engagement portions 122A, 122B of the zipper
tape 120 together with the bases 121A, 121B and the
film 110 of the bag body through, for instance, later-de-
scribed pressing process.
[0039] In the first exemplary embodiment, the engage-
ment portions 122A, 122B having the irregular cross sec-
tional profile in the zipper tape 120 are thinned, so that
the thin portions 131A, 131B function as intermediate
hinges of the zipper tape 120. Herein, the intermediate
hinge refers to a point, at which a deflection angle of the
zipper tape 120 becomes discontinuous because a bend-
ing moment is not transmitted or relatively weakened in
a longitudinal direction of the zipper tape 120. Accord-
ingly, the zipper tape 120 can be easily bent at the inter-
mediate hinges. In the first exemplary embodiment, as
shown in Fig. 3(A), the intermediate hinges in the form
of the thin portions 131A, 131B are formed at two points
in the longitudinal direction of the zipper tape 120. The
two points provided with the thin portions 131A, 131B
may be, for instance, equidistant with respect to a mid-
point C of the zipper tape 120 in the longitudinal direction.
In this case, the points provided with the thin portions
131A, 131B may each bisect a section between the mid-
point C and corresponding one of ends of the zipper tape
120.
[0040] With the above-described thin portions 131A,
131B, when the facing surfaces 111A, 111B of the film
110 are oppositely slid at or near the center of the thin
portions 131A, 131B along the longitudinal direction of
the zipper tape 120 as shown in Fig. 3(B), the engage-
ment portion 122B near the thin portion 131A is bent to
be away from the engagement portion 122A and the en-
gagement portion 122A near the thin portion 131B is bent
to be away from the engagement portion 122B. Conse-
quently, the engagement portion 122A and the engage-
ment portion 122B are disengaged at the parts near the
thin portions 131A, 131B. The zipper-tape bag 100 can
be unsealed by, for instance, putting a finger(s) or the
like into an opening created near each of the thin portions
131A, 131B and widening the opening to disengage the
engagement portions 122A, 122B over the entire length
of the zipper tape 120. With the above arrangement
where the thin portions 131A, 131B are provided at the
two points equidistant with respect to the midpoint C in
the longitudinal direction of the zipper tape 120 and bi-
secting the sections between the midpoint C and the re-
spective ends of the zipper tape 120, the opening created
near the thin portions 131A, 131B when the engagement

portions 122A, 122B are bent can be maximized, so that
the zipper-tape bag 100 can be easily opened.
[0041] In order to facilitate the above-described un-
sealing operation using a finger of a user, an antislip
structure 140 may be provided to the side of the facing
surface 111A, 111B opposite the side bonded with the
bases 121A, 121B, respectively, of the zipper tape 120
as shown in Fig. 1. The antislip structure 140 is, for in-
stance, provided between the two points provided with
the thin portions 131A, 131B as in the illustrated example.
Alternatively, the antislip structure 140 may be provided,
for instance, over the entire length of the zipper tape 120
including the thin portions 131A, 131B. The antislip struc-
ture 140 is specifically a part processed to increase an
abrasion coefficient between the film 110 and the user’s
finger, which is provided by roughening, embossing,
tackfying, or the like. It should be noted that the antislip
structure 140, which is provided solely for assisting the
unsealing operation as described above, may be provid-
ed, for instance, on only one of the facing surfaces 111A,
111B. Further, when the bag can be unsealed with the
abrasion force of the film 110 per se, the antislip structure
140 is not necessarily provided.
[0042] According to the above-described first exem-
plary embodiment of the invention, the thin portions
131A, 131B, which are provided on the zipper tape 120
to serve as the intermediate hinges, facilitate the bending
of at least one of the engagement portions 122A, 122B
of the zipper tape 120 even when the zipper tape 120 is
made of, for instance, a highly rigid material. Accordingly,
the bag in the first exemplary embodiment can be easily
unsealed by oppositely sliding the facing surfaces 111A,
111B of the film 110 forming the bag body along the lon-
gitudinal direction of the zipper tape 120.
[0043] Fig. 4 is a cross-sectional view showing a mod-
ification of the bag according to the first exemplary em-
bodiment of the invention. In the illustrated modification,
antislip structures 140A, 140B are provided on the sides
of the facing surfaces 111A, 111B bonded with the bases
121A, 121B. More specifically, the antislip structure 140A
is provided on the side of the facing surfaces 111A, 111B
bonded with the bases 121A, 121B between the zipper
tape 120 and the opening 114. In this case, the user
pinches the antislip structures 140A, 140B with fingers
of both hands and oppositely slides the facing surfaces
111A, 111B along the longitudinal direction of the zipper
tape 120. Thus, the engagement portions 122A and 122B
are disengaged by bending the engagement portions
122A, 122B near the thin portions 131A, 131B in the
same manner as the example described with reference
to Fig. 3.
[0044] The above-described antislip structures 140A,
140B are applicable, for instance, when the zipper tape
120 has a high engagement strength and is not easily
unsealed only by a simple operation of separating the
facing surfaces 111A, 111B in a thickness direction of
the zipper tape 120. For instance, in order to prevent
unintended unsealing by an external force for the pur-
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pose of childproofing or the like, the engagement strength
when the engagement portions 122A, 122B of the zipper
tape 120 are mutually engaged may be set at a level not
easily unsealed by the above-described simple operation
(specifically, 26 N/50 mm or more, preferably 30 N/50
mm or more, more preferably 40 N/50 mm or more) and
the bag can be unsealed by oppositely sliding the facing
surfaces 111A, 111B along the longitudinal direction of
the zipper tape 120. The maximum value of the engage-
ment strength is, for instance, approximately 200 N/50
mm. It should be noted that the antislip structures 140A,
140B, which are also provided solely for assisting the
unsealing operation, may be provided, for instance, on
only one of the facing surfaces 111A, 111B or may be
not provided. The engagement strength herein can be
measured as follows using, for instance, a digital force
gauge (manufactured by IMADA CO., LTD.). Initially, the
zipper tape is cut in the longitudinal direction in a length
of 50 mm. Then, the male base 121B and the female
base 121A of the zipper tape are each held at a part 2
mm apart from the engagement portion. Subsequently,
while the female base 121A is fixed, the male base 121B
is raised until the engagement portions 122A, 122B are
disengaged. The strength of the force applied when the
engagement portions 122A, 122B are disengaged is
measured and the measurements at the maximum load
is defined as the engagement strength. When the length
in the longitudinal direction is less than 50 mm, denoting
the length as X mm, measurements N/X mm can be con-
verted to N/50 mm by multiplying the measurements by
50/X.

Second Exemplary Embodiment

[0045] Fig. 5 is a plan view showing a zipper-tape bag
according to a second exemplary embodiment of the in-
vention. As illustrated, a zipper-tape bag 200 according
to the second exemplary embodiment includes cuts
132A, 132B provided on parts of the zipper tape 120 in-
cluding the engagement portion 122. In the illustrated
example, the cuts 132A, 132B are provided on respective
sides of the zipper-tape bag 200. Specifically, the cut
132A is provided from the facing surface 111A of the film
110 into the base 121A and engagement portions 122A,
122B of the zipper tape 120. The cut 132B is provided
from the facing surface 111B of the film 110 into the base
121B and the engagement portions 122A, 122B of the
zipper tape 120. It should be noted that the components
of the zipper-tape bag 200 other than those described
above are the same as those in the zipper-tape bag 100
in the above-described first exemplary embodiment. Fur-
ther, the modifications of the first exemplary embodiment
are also applicable to the second exemplary embodi-
ment.
[0046] In the second exemplary embodiment, the cuts
132A, 132B, which reach the engagement portions 122A,
122B having irregular cross sectional profiles in the zip-
per tape 120, function as the intermediate hinges of the

zipper tape 120. As already described in the first exem-
plary embodiment, the zipper tape 120 can be easily bent
at the intermediate hinges. In the same manner as the
intermediate hinges of the first exemplary embodiment,
the cuts 132A, 132B are provided at two points spaced
in the longitudinal direction of the zipper tape 120, the
two points being optionally equidistant with respect to the
midpoint C of the zipper tape 120 in the longitudinal di-
rection. Further, the points provided with the cuts 132A,
132B may each bisect a section between the midpoint C
and corresponding one of the ends of the zipper tape 120.
[0047] According to the above-described second ex-
emplary embodiment of the invention, in the same man-
ner as the first exemplary embodiment, the cuts 132A,
132B, which are provided on the zipper tape 120 to serve
as the intermediate hinges, facilitate the bending of at
least one of the engagement portions 122A, 122B of the
zipper tape 120 even when the zipper tape 120 is made
of, for instance, a highly rigid material. Accordingly, the
bag in the second exemplary embodiment can also be
easily unsealed by oppositely sliding the facing surfaces
111A, 111B of the film 110 defining the bag body along
the longitudinal direction of the zipper tape 120.

Third Exemplary Embodiment

[0048] Fig. 6 is a plan view showing a zipper-tape bag
according to a third exemplary embodiment of the inven-
tion. As illustrated, a zipper-tape bag 300 according to
the third exemplary embodiment includes punched holes
133A, 133B formed in parts of the zipper tape 120 pro-
vided with the engagement portion 122. In the illustrated
example, the punched holes 133A, 133B each penetrate
through the zipper tape 120. Specifically, the punched
holes 133A, 133B, which are provided, for instance, be-
fore the zipper tape 120 is bonded to the film 110 as
described later, penetrate through the base 121A, the
engagement portions 122A, 122B, and the base 121B of
the zipper tape 120. It should be noted that the compo-
nents of the zipper-tape bag 300 other than those de-
scribed above are the same as those in the zipper-tape
bag 100 in the above-described first exemplary embod-
iment. Further, the modifications of the first exemplary
embodiment are also applicable to the third exemplary
embodiment.
[0049] In the third exemplary embodiment, the
punched holes 133A, 133B, which penetrate through the
engagement portions 122A, 122B having irregular cross
sectional profiles in the zipper tape 120, function as the
intermediate hinges of the zipper tape 120. As already
described in the first exemplary embodiment, the zipper
tape 120 can be easily bent at the intermediate hinges.
In the same manner as the intermediate hinges of the
first exemplary embodiment, the punched holes 133A,
133B are provided at two points spaced in the longitudinal
direction of the zipper tape 120, the two points being op-
tionally equidistant with respect to the midpoint C of the
zipper tape 120 in the longitudinal direction. Further, the
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points provided with the punched holes 133A, 133B may
each bisect a section between the midpoint C and cor-
responding one of the ends of the zipper tape 120.
[0050] According to the above-described third exem-
plary embodiment of the invention, in the same manner
as the first exemplary embodiment, the punched holes
133A, 133B, which are provided on the zipper tape 120
to serve as the intermediate hinges, facilitate the bending
of at least one of the engagement portions 122A, 122B
of the zipper tape 120 even when the zipper tape 120 is
made of, for instance, a highly rigid material. Accordingly,
the bag in the third exemplary embodiment can also be
easily unsealed by oppositely sliding the facing surfaces
111A, 111B of the film 110 forming the bag body along
the longitudinal direction of the zipper tape 120.

Fourth Exemplary Embodiment

[0051] Fig. 7 is a plan view showing a zipper-tape bag
according to a fourth exemplary embodiment of the in-
vention. As illustrated, a zipper-tape bag 100A according
to the fourth exemplary embodiment includes the same
thin portion 131 as that in the first exemplary embodi-
ment, the thin portion 131 being provided at a single point
of the zipper tape 120 in the longitudinal direction. In the
above arrangement, the antislip structure 140 is formed
at a part between the point provided with the thin portion
131 and an end of the zipper tape 120 in the longitudinal
direction (i.e. a part at which the zipper tape 120 inter-
sects corresponding one of the side seal portions 113).
In the fourth exemplary embodiment, the thin portion 131
functions as the intermediate hinge of the zipper tape
120. Accordingly, the cut in the second exemplary em-
bodiment or the punched hole in the third exemplary em-
bodiment may be provided instead of the thin portion 131.
It should be noted that the components of the zipper-tape
bag 100A other than those described above are the same
as those in the zipper-tape bag 100 in the above-de-
scribed first exemplary embodiment. Further, the modi-
fications of the first exemplary embodiment are also ap-
plicable to the fourth exemplary embodiment.
[0052] In the fourth exemplary embodiment, when a
user, for instance, pinches a part near the antislip struc-
ture 140 and oppositely slides the facing surfaces 111A,
111B of the film 110 in the longitudinal direction of the
zipper tape 120, the engagement portion 122A near the
thin portion 131 is bent away from the engagement por-
tion 122B to be disengaged (see Fig. 2 for the engage-
ment portions 122A, 122B). The processes for putting
finger(s) or the like into the disengaged portion and un-
sealing the zipper-tape bag 100 by widening the disen-
gaged portion are the same as those described in the
first exemplary embodiment. It should be noted that the
relationship between the engagement portions 122A,
122B during the above unsealing operation is inter-
changeable.
[0053] As described in the above fourth exemplary em-
bodiment, the number of the intermediate hinge provided

to the zipper tape is not necessarily two in the exemplary
embodiment of the invention. One intermediate hinge or
more than two intermediate hinges may be provided.

Fifth Exemplary Embodiment

[0054] Fig. 8 is a cross-sectional view of a zipper-tape
bag according to a fifth exemplary embodiment of the
invention. Fig. 9 is an illustration showing an unintended-
unsealing-prevention function of the zipper-tape bag
shown in Fig. 8. It should be noted that Figs. 8 and 9,
which correspond to Fig. 2 for the first exemplary em-
bodiment, do not show the intermediate hinge provided
to the zipper tape 120. However, the intermediate
hinge(s) similar to the intermediate hinges described in
one of the above first to fourth exemplary embodiments
is provided to the zipper tape 120 in the fifth exemplary
embodiment. It should be noted that the components of
the zipper-tape bag 100 other than those described
above are the same as those in the zipper-tape bag in
the above-described first exemplary embodiment. Fur-
ther, the modifications of the first exemplary embodiment
are also applicable to the fifth exemplary embodiment.
[0055] As illustrated, in the fifth exemplary embodi-
ment, while the base 121A (first base) of the zipper tape
120 is bonded to the facing surface 111A at a region near
the housing space SP and a region near the opening 114
(i.e. opposite the housing space SP) with respect to the
engagement portion 122A (first engagement portion), the
base 121B (second base), which is bonded to the facing
surface 111B at a region near the housing space SP with
respect to the engagement portion 122B (second en-
gagement portion), is not bonded to the facing surface
111B at a region near the opening 114 with respect to
the engagement portion 122B.
[0056] Thus, in the fifth exemplary embodiment, when
the bag is to be unsealed through a simple operation of
pinching the parts of the facing surfaces 111A, 111B near
the opening 114 and separating the parts away from each
other in the thickness direction of the zipper tape 120,
the force is not applied on the part of the base 121B near
the opening 114 that is not bonded to the facing surface
111B, as shown in Fig. 9. As a result, most of the force
functions as a shear force acting in the width direction of
the zipper tape 120, so that the force for separating the
engagement portions 122A, 122B in the thickness direc-
tion of the zipper tape 120 is reduced. Consequently, the
zipper-tape bag 100 is not easily unsealed with the above
simple operation.
[0057] The above arrangement for preventing easy un-
sealing of the zipper-tape bag 100 with the above simple
operation is employed for the purpose of preventing un-
intended unsealing by an external force (e.g. childproof-
ing). In order to intentionally unseal the zipper-tape bag
100, as described above with reference to Fig. 3 and the
like, the facing surfaces 111A, 111B are oppositely slid
along the longitudinal direction of the zipper tape 120.
[0058] Fig. 10 is a cross-sectional view showing a mod-
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ification of the bag according to the fifth exemplary em-
bodiment of the invention. In the illustrated example, the
base 121B (second base), which is not bonded to the
facing surface 111B at the part near the opening 114 with
respect to the engagement portion 122B (second en-
gagement portion) as in the above exemplary embodi-
ments, additionally has a width W2 at a part near the
opening 114 with respect to the engagement portion
122B, the width W2 being smaller than a width W1 of the
base 121A (first base) at a part near the opening 114
with respect to the engagement portion 122A (first en-
gagement portion). It should be noted that the widths W1,
W2 in the illustrated example are defined with reference
to respective centers of the engagement portions 122A,
122B in the width direction. In this case, the zipper-tape
bag 100 is not easily unsealed even when the parts of
the facing surfaces 111A, 111B near the opening 114
are pinched as in the above-described example. In ad-
dition, since the part of the base 121B near the opening
114, whose width is small, is difficult to be pinched for
unsealing the zipper-tape bag 100, the unintended un-
sealing by an external force can be effectively prevented.
More specifically, the width of the part of the base 121B
near the opening 114 is, for instance, preferably 3 mm
or less, more preferably 2 mm or less, further preferably
1 mm or less. The lower limit is 0 mm, whose example
will be described later.
[0059] Fig. 11 is a cross-sectional view showing an-
other modification of the bag according to the fifth exem-
plary embodiment of the invention. In the illustrated ex-
ample, the width of the part of the base 121B (second
base) near the opening 114 with respect to the engage-
ment portion 122B (second engagement portion) is 0. In
other words, in this example, the base 121B is not present
at a part near the opening 114 beyond the part from which
the engagement portion 122B is protruded. As a result,
the base 121B (second base) is not bonded to the facing
surface 111B at the part near the opening 114 with re-
spect to the engagement portion 122B (second engage-
ment portion). In this case, the zipper-tape bag 100 is
not easily unsealed even when the parts of the facing
surfaces 111A, 111B near the opening 114 are pinched
as in the above-described example. In addition, the ab-
sence of the part of the base 121B near the opening 114
makes it substantially impossible to pinch the part for
unsealing the zipper-tape bag 100, thereby further effec-
tively preventing the unintended unsealing by an external
force.
[0060] It should be noted that the fifth exemplary em-
bodiment can be modified as desired with reference to
conventional arts such as JP 2015-116269 A, JP
2015-217980 A, US Patent Application Publication No.
2014/0161374 and the like, which disclose the use of the
arrangements of the zipper tape 120 as described above
with reference to Figs. 8 to 11 in order to prevent the
unintended unsealing caused by an external force. Spe-
cifically, a plurality of pairs of engagement portions may
be provided, the disposition of the male and female en-

gagement portions may be reversed from the illustrated
example, and/or engagement portions having mutually
facing hook-shaped cross sectional profiles may be used.
[0061] In the above conventional arts, since it is not
easy to pinch the parts of the facing surfaces 111A, 111B
near the opening 114 for unsealing, an additional unseal-
ing arrangement for intended unsealing is used, where,
for instance, the film 110 is cut at a part near the housing
space SP with respect to the zipper tape 120, or the part
of the base 121B near the opening 114, if present, is
pinched. In contrast, with the aid of the intermediate hinge
(e.g. the thin portion in the first exemplary embodiment)
provided on the zipper tape 120, the zipper-tape bag 100
in the fifth exemplary embodiment can be unsealed by
the oppositely sliding operation of the facing surfaces
111A, 111B along the longitudinal direction of the zipper
tape 120. Accordingly, in the fifth exemplary embodi-
ment, the zipper-tape bag 100 can be resealed using the
zipper tape 120 even after the zipper-tape bag 100 is
intentionally unsealed. Further, it is not necessary that
the part of the base 121B near the opening 114 is pinch-
able.

Manufacturing Method of Zipper-Tape Bag

[0062] Fig. 12 is a perspective view showing a three-
side-seal bag-making machine for manufacturing the zip-
per-tape bag according to the exemplary embodiments
of the invention. As shown in Fig. 12, a three-side-seal
bag-making machine 600 includes a film feeder 601 con-
figured to feed the film 110 wound around a film roll 602,
and a cutting blade (not shown) for cutting the film 110
in a width direction to form a pair of mutually facing por-
tions (facing surfaces 111A, 111B). Meanwhile, a tape
feeder 603, which is configured to feed the zipper tape
120 wound around a tape roll 604, feeds the zipper tape
120 using a guide member (not shown) to a predeter-
mined position between the facing surfaces 111A, 111B
of the film 110. A seal bar 605 is configured to bond the
bases 121A, 121B of the zipper tape 120 to the facing
surfaces 111 A, 111B of the film 110, respectively. Heat-
sealing, ultrasonic welding, adhering using an adhesive
or the like is used for bonding the bases to the facing
surfaces.
[0063] The bottom seal portion 112 is formed on the
film 110 bonded with the zipper tape 120 at a part be-
tween the facing surfaces 111A, 111B using a seal bar
606. Similarly, the side seal portions 113 are provided
using seal bars 607. The zipper-tape bag 100 according
to the above-described first exemplary embodiment is
manufactured after being cut by a cutting blade 608 for
cutting the film 110 in the longitudinal direction, and a
cutting blade 609 for cutting the film 110 in the width
direction. The same process applies to the zipper-tape
bags according to the second to fifth exemplary embod-
iments.
[0064] It should be noted that a device for providing
the intermediate hinges (e.g. the thin portions 131A,
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131B, the cuts 132A, 132B, or the punched holes 133A,
133B) to the zipper tape 120 is not shown in Fig. 12. The
device for providing the intermediate hinges is disposed
at, for instance, at least one of sections indicated in Fig.
12 by arrows P1 to P4. The arrow P1 points to a section
between a step for feeding the zipper tape 120 by the
tape feeder 603 and a step for bonding the bases 121A,
121B of the zipper tape 120 by the seal bar 605 on the
facing surfaces 111A, 111B of the film 110. The arrow
P2 points to a section after the step for bonding the bases
121A, 121B of the zipper tape 120 to the facing surfaces
111A, 111B of the film 110 and before a step for mutually
bonding the facing surfaces 111A, 111B of the film 110
to form the bag body. The arrow P3 points to a section
during the step for mutually bonding the facing surfaces
111A, 111B of the film 110 to form the bag body. The
arrow P4 points to a section after the step for forming the
bag body.
[0065] Fig. 13 is an illustration showing an exemplary
device for forming the intermediate hinge in the zipper-
tape according to the exemplary embodiments of the in-
vention. In the illustrated example, in the section indicat-
ed by the arrow P4 shown in Fig. 12 (i.e. the section after
the side seal portions 113 are formed between the facing
surfaces 111A, 111B of the film 110), pressing members
610A, 610B each having a protrusion 611 (protrusions
611A, 611B) are used to press both sides of the facing
surfaces 111A, 111B to form the thin portions 131A, 131B
of the zipper-tape bag 100 according to the first exem-
plary embodiment. Through the pressing process, the
engagement portion 122 of the zipper tape 120 can be
thinned while retaining the shape thereof, thereby form-
ing the thin portions 131A, 131B without impairing the
sealing performance of the zipper tape 120.
[0066] In the above example, the protrusion 611 is
used to form the thin portions 131A, 131B. In contrast, a
cutting blade may be provided in place of the protrusion
611 to form the cuts 132A, 132B of the zipper-tape bag
200 according to the second exemplary embodiment.
Further, with a punching unit provided in place of the
protrusion 611 and a die hole of a shape corresponding
to the punching unit provided at a position facing the
punching unit, the punched holes 133A, 133B of the zip-
per-tape bag 300 according to the third exemplary em-
bodiment can be formed. It should be noted that, though
the thin portion 131A is formed by pressing from the side
of the facing surface 111A and the thin portion 131B is
formed by pressing from the side of the facing surface
111B in the illustrated example, both of the thin portions
131A, 131B may be formed by pressing from only one
of or both of the sides of the facing surface 111A and the
facing surface 111B.
[0067] Further, though the intermediate hinge(s) is
formed in the zipper tape 120 at the section indicated by
the arrow P4 shown in Fig. 12 in the above example, the
intermediate hinge(s) may be formed in any one of the
sections indicated by the arrows P1 to P3. For instance,
when the intermediate hinge is formed at the section in-

dicated by the arrow P1, the zipper tape 120 is not bonded
to the film 110 yet. Accordingly, the intermediate hinge
can be provided without affecting the film 110. When, for
instance, the punched holes 133A, 133B as in the third
exemplary embodiment are to be formed, in order to en-
sure the strength and sealability of the bag body, it is
preferable that the punched holes 133A, 133B are formed
before bonding the zipper tape 120 to the film 110. In
contrast, when the intermediate hinge is formed in the
sections indicated by the arrows P2 to P4, for instance,
the thin portions 131A, 131B or the cuts 132A, 132B are
also formed in the film 110. However, since the interme-
diate hinge is formed in the section near the section for
forming the side seal portions 113 between the facing
surfaces 111A, 111B, the positioning accuracy between
the intermediate hinge and the side seal portions 113
(i.e. the ends of the zipper tape 120) is improvable.
[0068] It should be noted that the zipper-tape bag,
which is manufactured by the three-side-seal bag-mak-
ing machine in the above examples, is not necessarily
manufactured by the three-side-seal bag-making ma-
chine. For instance, a zipper-tape bag having the zipper
tape provided with the intermediate hinge can be manu-
factured by various other bag-making machines, where
the device described with reference to Fig. 13 is installed
between the sections for the step for feeding the zipper
tape and the step for bonding the zipper tape onto the
film, or after the section for the step for bonding the zipper
tape onto the film.
[0069] Suitable exemplary embodiments of the inven-
tion have been described above in detail with reference
to the attached drawings. However, the scope of the in-
vention is not limited to the exemplary embodiments. It
would be obvious for those skilled in the art pertinent to
the invention to conceive various modifications or varia-
tions within the technical ideas mentioned in claim(s) and
these modifications and variations are naturally under-
stood to be within the technical scope of the invention.

EXPLANATION OF CODE(S)

[0070] 100, 100A, 100B, 200, 300...zipper-tape bag,
110...film, 111A, 111B...facing surface, 112...bottom seal
portion, 113...side seal portion, 120...zipper tape, 121A,
121B... base, 122A, 122B...engagement portion, 131A,
131B, 131C...thin portion, 132A, 132B...cut, 133A,
133B...punched hole, 140, 140A, 140B...antislip struc-
ture, SP...housing space

Claims

1. A zipper-tape bag comprising:

a bag body comprising at least a pair of facing
surfaces; and
an elongated zipper tape whose cross sectional
profile comprises:
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first and second bases each bonded to cor-
responding one of the pair of facing surfac-
es; and
mutually engageable first and second en-
gagement portions respectively protruded
from the first and second bases, wherein

at least one intermediate hinge is provided on
at least one point of the zipper tape in a longitu-
dinal direction.

2. The zipper-tape bag according to claim 1, wherein
the intermediate hinge comprises a thin portion or a
cut provided to each of the first and second engage-
ment portions.

3. The zipper-tape bag according to claim 2, wherein
the intermediate hinge comprises a punched hole
penetrating through the first and second engage-
ment portions and the first and second bases.

4. The zipper-tape bag according to any one of claims
1 to 3, wherein the at least one intermediate hinge
comprises intermediate hinges provided on at least
two points on the zipper tape in the longitudinal di-
rection.

5. The zipper-tape bag according to claim 4, wherein
the at least one intermediate hinge is provided on
two points on the zipper tape equidistant from a mid-
point of the zipper tape in the longitudinal direction.

6. The zipper-tape bag according to claim 4 or 5, further
comprising an antislip structure provided on at least
one of the pair of facing surfaces between the at least
two points.

7. The zipper-tape bag according to any one of claims
1 to 6, wherein the antislip structure is provided on
at least one of the pair of facing surfaces between
the at least one point and corresponding one of ends
of the zipper tape in the longitudinal direction.

8. The zipper-tape bag according to any one of claims
1 to 7, wherein an engagement strength when the
first and second engagement portions are mutually
engaged is 26 N/50 mm or more.

9. The zipper-tape bag according to any one of claims
1 to 8, wherein
the zipper tape defines a side of a housing space
defined between the pair of facing surfaces,
the first base is bonded to one of the pair of facing
surfaces both at a region near the housing space
and a region opposite the housing space with respect
to the first engagement portion, and
the second base is bonded to the other of the pair
of facing surfaces at a region near the housing space

with respect to the second engagement portion, and
is not bonded to the pair of facing surfaces at a region
of the other of the pair of facing surfaces opposite
the housing space with respect to the second en-
gagement portion.

10. The zipper-tape bag according to claim 9, wherein
a width of the region of the second base opposite
the housing space with respect to the second en-
gagement portion is smaller than a width of the region
of the first base opposite the housing space with re-
spect to the first engagement portion.

11. The zipper-tape bag according to claim 9, wherein
the width of the region of the second base opposite
the housing space with respect to the second en-
gagement portion is 0.

12. A manufacturing method of a zipper-tape bag, the
method comprising:

feeding an elongated zipper tape whose cross
sectional profile comprises: first and second
bases; and mutually engageable first and sec-
ond engagement portions respectively protrud-
ed from the first and second bases;
bonding the first and second bases respectively
on a pair of mutually facing films; and
bonding the films with each other to form a bag
body, wherein
the method further comprises forming an inter-
mediate hinge at least one point of the zipper
tape in a longitudinal direction.

13. The manufacturing method of a zipper-tape bag ac-
cording to claim 12, wherein the forming of the inter-
mediate hinge is performed between the feeding of
the zipper tape and the bonding of the first and sec-
ond bases onto the respective films.

14. The manufacturing method of a zipper-tape bag ac-
cording to claim 12, wherein the forming of the inter-
mediate hinge is performed after the bonding of the
first and second bases onto the respective films.
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