
;e3eb<d86Tbx^W O 02/092459 DESCRIPTION PACKAGING BAG WITH TEAR-OFF OPENING
Technical Field PCT/JP02/04133  The present invention relates a packaging
bag, which has an 5 oxygen-barrier property and can easily be torn open.
Background Art As a bag for receiving liquid relish such as soy sauce,
mayonnaise and ketchup, or jelly type beverage, there is conventionally
known a bag 80 having three side edges 80a, 80a, 80a heat-sealed as 10
shown in FIG. 16. The bag 80 is formed of a plastic laminate film, which is
provided with a layer having an oxygen-barrier property so as to serve as a
basic layer of the film. A sheet of plastic laminate film having a
rectangular shape is fold in two and then heat-sealed at three opened
edges, thus preparing the bag. There is also known another type of bag, 15
i.e., three side-sealed bag, which is obtained by folding a sheet of
plastic laminate film in two to form a rectangular shape having a
longitudinal opened edge and a pair of lateral opened edges, heat-sealing
the longitudinal opened edge and one of the pair of lateral opened edges by
a prescribed width to form normal heat-sealed portions 80a, 80a and 20
heat-sealing the other of the pair of lateral opened edges by a longer
width than the above-mentioned prescribed width to form the widened
heat-sealed portion 80a having a spout portion 80b therein, as shown in
FIG. 17. In addition, there is conventionally know further another type of
bag 81, which is obtained by placing two sheets of plastic laminate 25 film
one upon another to form a rectangular shape having four edges 81 a, 81a,
81a, 81a, and then heat-sealing the four edges, as shown in FIG. 18. These
liquid receiving bags 80, 81 thus formed have portions 82, 83 from which
the bags can easily be torn open. Such portions 82, 83 can be provided by
forming a notch or a break intentionally.  -1   WO 02/092:l59 PCT/JP02/0~!
133 In case where the bag has the three or four sides, which are
heat-sealed with the prescribed width, formation of the notch as shown in
FIG. 16 or 18, or formation of the spout portion 80b in the deformed sealed
portion requires an increased area of the portions to be 5 heat-sealed,
thus leading an increased cost of material. The heat-sealed ' portion has a
relatively high hardness. Accordingly, in case where a user brings his or
her mouth into direct contact with an opening, which is provided by tearing
the bag containing a jelly-like beverage, when drinking it, contact of his
or her mouth with the edge of the heat-sealed 10 portion of the bag to suck
the beverage may cause damage to the mouth. In addition, the three
side-sealed bag has the bent edge portion on one side thereof and the
heat-sealed portion 80a on the other side thereof. When the above-mentioned
heat-sealed portion 80a is provided by heat-sealing only the one side of a
bag body while applying pressure to 15 entirety of the bag body utilizing a
single pressing device, a uniform sealing pressure may not be maintained in
the entirety of the one side of the bag body. As a result, a portion having
insufficient sealing property may exist in the heat-sealed portion thus
obtained, leading to leakage of the contents in the bag. In addition, if a
user can select the size of the 20 opening, which is provided by tearing
the bag, it is possible to control the flow rate of the contents in the bag
in accordance with a kind and viscosity of the contents in the bag. The
size of such an opening of the conventional bag cannot be selected by a
user, thus providing no technical effects mentioned above. 25 There is a
limit in strength of the laminate film of which the bag body for the bag is
formed, even when attempt is made to increase the strength. A sharp-edged
article may easily pierce into the bag body formed of such a laminate film
with the result that the bag is opened unintentionally. -2   WO 02/092N59
Disclosure of the Invention PCT/JP02/ON 133 An object of the present
invention, which is made to solve the 



above-mentioned problems, is therefore to provide a packaging bag, which
permits prevention of the -unintentional opening of the bag, can be 5 torn
open with an appropriate size of the opening in accordance with a kind of
contents in the bag, minimize deterioration of strength of the bag, while
maintaining a high oxygen-barrier property due to fine concavities opening
outwardly formed on the bag so as not to pass therethrough, and reduce cost
of material. 10 In order to attain the aforementioned object, a packaging
bag of the first aspect of the present invention comprises: a bag body made
of a plastic laminate film having a pair of opposite side edges, said bag
body being formed by bringing said pair of opposite side edges into contact
with each other and heat-sealing them 15 over their entirety to form a
tubular shaped body having a rear heat sealed portion, and collapsing said
tubular shaped body into a flatten shaped body having a front face, a rear
face opposing said front face, a pair of opposite side edge portions
connecting said front face and said rear face to each other, a first opened
portion and a second opened 20 portion opposing said first opened portion,
said rear heat sealed portion being placed on said rear face; a first heat
sealed portion being formed by heat-sealing said first opened portion; a
second heat sealed portion being formed by heat-sealing said 25 second
opened portion; and a tear-starting portion from which said liquid
receiving bag is to be torn open, said tear-starting portion being provided
on at least one of said pair of opposite side edge portions and said rear
heat sealed portion, -3   WO 02/092t59 PCT/JP02/04133 said tear-starting
portion comprising a plurality of fine concavities opening outwardly. In
the first aspect of the present invention, the opposite side edges of the
plastic laminate film for the bag body are brought into 5 contact with.
each other to form the tubular shaped body so that the rear ` heat sealed
portion is placed on the rear face of the bag body. The pair of opposite
side edge portions of the bag body are symmetrical with respect to the rear
heat sealed portion. There can be avoided a portion having insufficient
sealing property in the heat sealed portion, thus 10 preventing leakage of
the contents in the bag. Accordingly, the appropriate charging property can
be ensured. In addition, a ratio of area of the heat sealed portion can be
reduced in comparison with the packaging bag having the four heat sealed
portions, thus effectively utilizing the material. When the plastic
laminate film for forming the 15 packaging bag does not include any
aluminum foil layer, it is possible to reduce the cost of the packaging
bag. The packaging bag may be used to receive any kind of material, which
includes fluid material such having a low viscosity such as soy sauce,
fluid having a high viscosity such as mayonnaise and ketchup, 



20 and jelly-like material. In the second aspect of the present invention,
the tear-starting portion may be placed in the middle side between the
first heat sealed portion and the second heat sealed portion. In the third
aspect of the present invention, the at least one of 25 the first heat
sealed portion and the second heat sealed portion may have ` a width, which
varies from one of the pair of opposite side edge portions toward the other
thereof. In the fourth aspect of the present invention, the above-mentioned
width may gradually decrease from the one of the pair -4   WO 02/092459 of
opposite side edge portions toward the other thereof. PCT/JP02/04133 In a
case where the packaging bag receives fluid therein, the viscosity of the
fluid depends on the kind thereof. Even when the opening of the packaging
bag, which receives fluid having a low viscosity 5 such as soy sauce
therein, is relatively small, it is possible to pour out the fluid
smoothly. On the contrary, when the opening of the packaging bag, which
receives fluid having a high viscosity such as ketchup therein, is
relatively small, it is difficult to pour out the fluid smoothly. In such a
case, it is preferable to form the opening having the larger diameter. 10
When there are manufactured many kinds of packaging bags having the
different opening size in accordance with the contents in the packaging bag
in view of the above-mentioned problem, production control and control of
products in stock become complicated, thus causing unfavorable problems. 15
The packaging bag of the present invention also solves the above-mentioned
problem so that the packaging bag having a certain size and shape can cope
with requirements for the contents having the different viscosities and the
opening size. More specifically, in the present invention, the first and/or
20 second heat sealed portion has a width, which gradually decreases from
the opposite side edge portions toward the central position between them,
or the first and/or second heat sealed portion has a width which gradually
decreases from the one of the opposite side edge portions to the other
thereof: As a result, selection of the portion to be torn in the first 25
and/or second heat sealed portion may change the size of the opening from
which the contents is poured. In the fifth aspect of the present invention,
the tear-starting portion may be provided on one of the pair of opposite
side edge portions so as to extend over an entirety of the width having the
maximum value. -5 



WO 02/092aS9 PCT/JP02/O.t133 According such a feature, the range of the
tear-starting portion may be extended, thus providing an effect that the
packaging bag can easily be torn open with fingers. In the sixth aspect of
the present invention, the plastic laminate 5 film may comprise an oriented
plastic film layer serving as an outer layer and a non-oriented plastic
resin layer serving as an inner layer; and the tear-starting portion may be
formed on the oriented plastic film layer. According to the feature of the
seventh aspect of the present invention, the tear-starting portion is
formed in the oriented plastic film 10 layer to provide therein the fine
concavities opening outwardly. The effect that the packaging bag can easily
be torn open with fingers is ensured, without dripping. In the seventh
aspect of the present invention, the oriented plastic film layer may be
coated at its inner side with a polyvinylidene 7.5 chloride film layer.
According to the feature of the seventh aspect of the present invention, a
good oxygen barrier property can be ensured. The oriented plastic film
layer serving as the outer layer and the non-oriented plastic resin layer
serving as the inner layer protect the polyvinylidene chloride 20 film
layer serving as the intermediate layer between them, thus providing the
good oxygen barrier property for a long period of time. In the eighth
aspect of the present invention, the oriented plastic film layer may be
coated at its inner side with a vapor-deposited metallic layer. 25
According to the feature of the eighth aspect of the present . invention,
formation of the vapor-deposited metallic layer for example formed of
aluminum oxide provide the excellent oxygen-barrier property, even when the
plastic laminate film does not include any aluminum foil layer. The
vapor-deposited metallic layer is formed as the intermediate -6   WO
02/092-L59 PCT/JP02/O:L133 layer so as to prevent damage thereto, thus
providing the excellent oxygen-barrier property for a long period of time.
In the ninth aspect of the present invention, each of the first and second
heat sealed portions may have a flat edge. .5 , In general, the packaging
bags filled with contents are often placed one upon another in a carton.
Formation of irregularities on the upper and lower edges of the packaging
bag may damage the other packaging bag, leading to a possible leakage of
the contents received in the packaging bag. In order to prevent such a
problem, it is conceivable 



10 to increase the thickness of the plastic laminate film. Such measures
cause the increased cost. According to the above-mentioned feature of the
ninth aspect of the present invention, each of the first and second heat
sealed portions has the flat edge without irregularities so as to prevent
the other 15 packaging bag from being damaged through contact of the
packaging bags with each other. As a result, it is possible to surely
prevent the packaging bag from being pierced or torn unintentionally. Brief
Description of the Drawings FIG. 1 is a perspective view illustrating a
packaging bag of the 20 first embodiment of the present invention; FIG. 2
is a partial perspective view of the packaging bag as shown in FIG. 1,
illustrating a tear-starting portion formed on a rear heat sealed portion;
FIG. 3 is a front view illustrating a state in which the upper 25 portion
of the packaging bag as shown in FIG. 1. is torn open; FIG. 4(a) is a cross
sectional view of a plastic laminate film of which the packaging bag is
formed, and FIG. 4(b) is a cross sectional view of the plastic laminate
film having fine concavities; -7   WO 02/092459 PCT/JP02/04133 FIG. 5 is a
schematic descriptive view illustrating an apparatus for manufacturing the
plastic laminate film; FIG. 6 is a perspective view illustrating a device,
which is , included in the apparatus as shown in FIG. 5, to form the
tear-starting 5 portion on a PET film; ` FIG. 7 is a view illustrating a
step for slitting the plastic laminate film in the longitudinal direction;
FIG. 8 is a view illustrating a step for forming the sheet of the plastic
laminate film, which has been cut in the longitudinal direction, 10 into a
tubular body; FIG. 9 is a view illustrating a step for heat-sealing the
tubular body in the longitudinal direction and the perpendicular direction
thereto in accordance with the size of the packaging bag to be
manufactured; FIG. 10 is a view illustrating a step for cutting the tubular
body, 



15 which has been subjected to the heat-sealing step, into a pair of
jointed bag bodies; FIG. 11 is an enlarged view of a portion "A" in FIG.
10; FIG. 12 is a view illustrating a cutter having a zigzag blade and a cut
shape of the pair of jointed bag bodies; 20 FIG. 13 is a front view
illustrating the packaging bag of the first embodiment of the present
invention, in which the size of an opening provided by tearing the bag can
be selected; FIG. 14 is a front view illustrating the packaging bag of the
second embodiment of the present invention; 25 FIG. 15 is a front view
illustrating the packaging bag of the third embodiment of the present
invention; FIG. 16 is a perspective view illustrating the conventional
three-side sealed bag; FIG. 17 is a perspective view illustrating another
conventional _g_   WO 021092=~~9 PCT/JP02/0=Q133 three-side sealed bag
having the specific shape of the heat-sealed portion to form a spout
portion; and FIG. 18 is a perspective view illustrating the conventional
four-side sealed bag. 5 Best Mode for Carrying Out the Invention Now,
embodiments of a packaging bag of the present invention will be described
in detail below with reference to the accompanying drawings. FIG. 1 shows a
packaging bag 1 of the first embodiment of the 10 present invention. The
packaging bag 1 is obtained by (i) bringing the pair ,of opposite side
edges of a single sheet of plastic laminate film into contact with each
other by a prescribed width, (ii) heat-sealing these side edges together
over their entirety to form a tubular shaped body having a heat sealed
portion 4, {iii) collapsing the tubular shaped body into a 15 flatten
shaped body having a front face 3, a rear face 2 opposing the front face 3,
a pair of opposite side edge portions connecting the front face and the
rear face to each other, the first opened portion and the second opened
portion opposing the first opened portion, and (iv) heat-sealing the first
and second opened portions to form the first and second heat 20 sealed
portions 5 and 6, respectively. The above-mentioned heat sealed portion 4,
which is placed in the center of on the rear face 2 so as to stand outward
and extend in the longitudinal direction of the packaging bag Z is
hereinafter referred to as the "rear heat sealed portion". Each of the
first heat sealed portion 5 and the second heat 25 sealed portion of the
packaging bag 1 is provided with the flat edge, 



which has neither zigzag cut edge nor irregularities, as shown in FIG. 1.
The packaging bags 1 filled with the contents are often kept in a container
such as a carton so as to be placed one upon another therein. _9_   WO
02/092.1i9 PCTIJP02104133 In such a case, the flat edge of the first and
second heat sealed portions 5, 6 of the packaging bag 1 prevents damage to
the other packaging bag. One of the opposite side edge portions of the
packaging bag 1 is provided in the vicinity of the first heat sealed
portion 5 with a rough 5 surface portion 7 serving as the tear-starting
portion. The rough surface ' portion 7 is formed in order to facilitate the
tearing of the upper portion of the packaging bag 1 so that the upper
portion thereof can easily be torn from the tear-starting point of the
rough surface portion 7 when opening the packaging bag 1. As shown in FIG.
2, the rear heat sealed 10 portion 4 is provided in the vicinity of the
first heat sealed portion 5 with the other rough surface portion 8. The
rough surface portion 8 is formed on the root end side of the rear heat
sealed portion 4 so as to extend to the prescribed portion of the rear face
2. The rough surface portion 8 prevents the tearing operation from being
stopped by the rear 1.5 heat sealed portion 4. Accordingly, the rough
surface portion 8 is formed on the opposite surface of the rear heat sealed
portion 4 to the rough surface portion 7 serving as the tear-starting
portion. The rough surface portions 7 and 8 are provided by forming a
plurality of fine concavities on the plastic laminate film of which the
packaging bag 1 is 20 formed. The packaging bag 1 can easily be torn open
by tearing (i) the rough surface portion 7 serving as the tear-staxting
portion, (ii) the opposing portions of the rear face 2 and the front face
3, {iii) the rear heat sealed portion 4 having the rough surface portion 8
and (iv) the other opposing portions of the rear face 2 and the front face
3 (see FIG. 3} 25 in this order. The packaging bag 1 may be torn open by
tearing first the rough surface portion 8 formed on the rear heat sealed
portion 4. In this case, the rough surface portion 8 serves as the
tear-starting portion. The fine concavities formed on the rough surface
portions 7, 8 are illustrated in FIGS. l and 2 in an exaggerated state in
order to - 10   WO 02/092:19 PCT/JP02/0:1133 facilitate the understanding.
In fact, such rough surface portions 7, 8 are substantially invisible to
the naked eyes so as not to deteriorate the external appearance of the
packaging bag 1. In the above-described embodiment, the upper surface of
the side edge of the plastic laminate 5 film is brought into contact with
the upper surface of the other side edge thereof to form the rear heat
sealed portion 4. However, the upper surface of the side edge of the
plastic laminate film may be brought into contact with the lower surface of
the other side edge thereof to form the rear heat sealed portion 4. 10 The
plastic laminate film of which the packaging bag 1 is formed is obtained by
placing a plurality of plastic films one upon another. What is received in
the packaging bag 1 is for example liquid having a low viscosity such as
soy sauce or liquid having fluidity and a high such as ordinary sauce,
mayonnaise, ketchup, soybean paste and the other 15 sauce, which are easily
to be oxidized by oxygen in the air. It is therefore preferable that the
packaging bag 1 has a good oxygen-barrier property and moistureproof
property. If the packaging bag includes no aluminum foil layer as described
later, it is possible to make the packaging bag transparent so as to permit
a visual recognition of the 



20 state of the contents. FIG. 4(a) shows an example of a layer structure
of the plastic laminate film 10. A PET (polyethylene terephthalate) film
layer 11 serving as the base layer of the plastic laminate film, which is
placed on the outer side of the packaging bag 1, is combined with a PE 25
(polyethylene) film layer 15, which is placed on the inner side thereof,
through adhesive 14. The PET film layer 1 I serving as the outer layer is
provided on its inner surface with a PVDC (polyvinylidene chloride) coating
layer 12 to impart the oxygen-barrier property to the plastic laminate film
10. The PVDC coating layer 12 is provided on its inner -I1   WO 02/092:159
PCT/JP02/0=L133 surface with a printing layer 13 on which characters and-
patterns for the packaging bag 1 appears. The adhesive 14 connecting the
PET film layer 11 with the PE film layer 15 exists between the printing
layer 13 and the PE film layer 15. 5 A biaxial oriented film having a
thickness of 12 um is utilized to 10 form the PET film layer I 1 serving as
the outer layer. The PET film layer 11 is coated on its inner side with the
PVDC film layer having a thickness of about 3 um. The PE film having a
thickness of 70 um is utilized to form the PE film layer 15 serving as the
inner layer. A dry-laminate adhesive or a solventless adhesive is . used as
the adhesive 14 for connecting the outer and inner layers. In FIG. 4(a),
the PET film layer 11 is provided on the inner side l5 with the PVDC
coating layer 12. A vapor deposited layer may be substituted for the
above-mentioned PVDC coating layer 12 to provide an excellent barrier
property. Such a vapor deposited layer is formed by depositing the inner
surface of the PET film layer 11 with metal such as A(err)2Os and SiO2.
FIG. 4(b) is an enlarged cross-sectional view of the plastic 20 25 laminate
film having the rough surface portion 7 serving as the tear-starting
portion. The rough surface portion 7 is formed by pressing the outer
surface of the plastic films with a sandpaper #80 to # 180 prior to the
lamination process. The fine concavities 17 are formed in the layers above
the PE film layer 15 so as not to reach at least the PE film layer 15. FIG.
5 illustrates an apparatus 20 for forming the plastic laminate film of
which the packaging bag of the present invention is formed. The plastic
laminate film forming apparatus 20 is composed of a printing device 21, a
rough surface forming device 25 and a lamination device 29. The printing
device 21 is used to apply a printing step to a - 12   WO 02/09249
PCT/JP02/0~133 



single surface 50a of the strip-shaped PET film 50 serving as the base
layer. The rough surface forming device 25 forms the rough surface portion
on the opposite surface 50b to the printed surface 50a. The lamination
device 29 combines the strip-shaped PET film 50 with the 5 strip-shaped PE
film 51 serving as the inner layer into the laminate film. The printing
step, the rough surface forming step and the lamination _ step are applied
to the strip-shaped PET film 50, while traveling the PET film 50 in the
longitudinal direction. The printing step is first applied to the single
surface 50a of the 10 strip-shaped PET film 50, which has been fed from the
left hand side in FIG. 5, utilizing the printing device 21. As a result,
characters or patterns are printed on the single surface 50a of the PET
film 50. AS the printing device 21, there is used a gravure printing device
in which the PET film 50 travels between a lower roller 24, which is
immersed into 15 ink received in a tank 22, and a blanket roller 23, which
is placed above the lower roller 24 so as to carry out the printing step.
The strip-shaped PET film 50 having the one surface to which the printing
steps has been applied, is conveyed through a drying device 30 to the rough
surface forming device 25, while being guided by means 20 of guide rollers
31, 32. The rough surface forming device 25 is composed of a rubber roller
26, which is placed on the upper side and a rough surface forming roller
27, which is placed on the lower side so as ' to come into contact with the
rubber roller 26. The rough surface forming roller 27 is provided on its
peripheral surface with three pieces of 25 sandpaper 28 having a
rectangular shape. The three pieces of sandpaper 28 are placed in the
longitudinal direction of the rough surface forming roller 27 at prescribed
intervals. The strip-shaped PET film 50 conveyed to the rough surface
forming device 25 is wound around the rough surface forming roller 27 -13
WO 02/092d9 PCT/JP02/0~1133 from the lower side thereof so that the
opposite surface 50b to the printed surface 50a comes into contact with the
peripheral surface of the rough surface forming roller 27. The strip-shaped
PET film 50 is guided along the peripheral surface of the rough surface
forming roller 27 in the 5 counterclockwise direction in FIG. 5 and then
held between the rough surface forming roller 27 and the rubber roller 26.
When the rough surface forming roller 27 rotates so that the pieces of
sandpaper 28 provided on the roller 27 reach the uppermost position, the
strip-shaped PET film 50 is held between the pieces of sandpaper 28 and the
10 periphery of the rubber roller 26 to form the rough surface portions on
the surface 50b. As a result, the rough surface portions are formed on the
surface 50b of the strip-shaped PET film 50 in the prescribed lateral
positions so as to be placed at prescribed intervals in the longitudinal
direction of the film 50. 15 It is preferable to use as the piece of
sandpaper attached on the rough surface farming roller a piece of sandpaper
# 100 to # 120 in which molten aluminum is dispersed. There may be used
another piece of sandpaper with fine projections of dispersed material such
as silicon carbide, boron carbide, emery powder or sand other than molten 



20 aluminum. A member for forming the rough surface portion is not limited
only to the piece of sandpaper, but may be a metallic plate having a
plurality of projections, which is to be attached on the peripheral surface
of the rough surface forming roller 27. After the rough surface portions
are formed on the surface 50b of 25 the strip-shaped PET film 50, the film
50 is conveyed to the lamination device 29, while being guided by means of
guide rollers 31, 32. The thus conveyed strip-shaped PET film 50 is placed
at its printed surface 50a on the strip-shaped PE film 51 conveyed through
a different rout to form the single strip-shaped plastic laminate film. -
14   WO 02/092:19 PCT/JP02/O~t 133 The strip-shaped plastic laminate film
52 thus formed is subjected to a slitting step to be cut into three cut
strips 53 having the same width in the lateral direction of the
strip-shaped plastic laminate film 52 as shown in FIG. 7. The slitting step
is carried out so as to 5 maintain a prescribed distance "L" between the
rough surface portion 7 formed on the strip-shaped laminate film 52 and the
respective side edge 54a of the cut strips 53 of the plastic laminate film.
The position of the cut strip 53, which is away from the side edge 54a by
the prescribed distance "L" corresponds to the side edge portion of the
packaging bag to 10 be manufactured. The cut strip 53 of the plastic
laminate film is rounded so that the upper surface of one of the opposite
side edges thereof come into contact with the upper surface of the other
thereof as shown in FIG. 8. These contact portions are heat-sealed in the
longitudinal direction to form the elongated tubular body 60 having the 15
longitudinal heat sealed portion 4, which extends outwardly along the
diametrical direction of the thus formed tubular body 60. Then, the further
heat-sealing steps are carried out to the tubular body 60 to form the
lateral heat sealed portions 6so that the pressing force is applied
vertically to the tubular body at prescribed 20 intervals in the
longitudinal direction thereof. The lateral heat sealed portions 6, which
are placed in the respective forward positions relative to the rough
surface portions 7 in the traveling direction of the cut strip 53, are
perpendicular to the longitudinal heat sealed portion 4. The lateral heat
sealed portions 6 form the second heat sealed 25 portions, i.e., the bottom
heat sealed portions of the packaging bags. The slitting step is carried
out as mentioned above, so as to maintain the prescribed distance "L"
between the rough surface portion 7 formed on the strip-shaped laminate
film 52 and the respective side edge 54a of the cut strips 53 of the
plastic laminate film. As a result, the rough surface - 15   WO 02/092:e9
PCT/JP02/0:1133 portions 7 are to be placed on the side edge portions of
the packaging 



bags to be manufactured, respectively. After completion of the heat-sealing
step, the tubular body 60 is cut sequentially in a direction parallel to
the lateral heat sealed portion 6 5 in the respective place between the
rough surface portion 7 and the lateral heat sealed portion 6, which
corresponds to the bottom heat sealed portion of the packaging bag to be
manufactured, as shown in FIG. 10. FIG. 11 is an enlarged view of the
portion "A" in FIG. 10, illustrating the portion as cut. The cutting step
is carried out in a place, which is Z O away from the rear end of the
lateral heat sealed portion 6 by an extremely small distance 8, between the
lateral heat sealed portion 6 and the rough surface portion 7. If the
cutting step is carried out in a place corresponding to the lateral heat
sealed portion 6, the packaging bag has on the upper side thereof the heat
sealed portion, which makes it 15 impossible to charge the packaging bag
with the contents, thus providing a defective product. In view of the
above-mentioned fact, there is made a strict control of the descending
timing of the cutter and the traveling speed of the tubular body, so as to
prevent the defective products from being manufactured. 20 The cutter 65
used to cut the tubular body 60 has a linear cutting edge. Use of such a
cutter 65 having the liner cutting edge can provide the flat edge of the
cut portion without irregularities. Accordingly, each of the first and
second heat sealed portions of the packaging bag has the flat edge without
irregularities so as to prevent the 25 other packaging bag from being
damaged through contact of the packaging bags with each other. On the
contrary, it a cutter 66 having the zigzag cutting edge 67 as shown in FIG.
12 is used to cut the tubular body 60, the zigzag shape is formed on the
front cut edge 5A and the rear cut edge 6A, thus causing possibility of
damaging the other packaging - 16   WO 02/092459 PCT/JP02/04133 bag. This
may lead to formation of a hole in the packaging bag to be opened
unintentionally. It is possible to surely prevent the packaging bag from
being pierced or torn unintentionally by providing the flat edges on the
first and second heat sealed portion. 5 After completion of the cutting
step, the packaging bags 61 with an opened upper end are obtained. Such
packaging bags 61 are filled with liquid such as soy sauce or ketchup and
then the upper ends of the packaging bags 61 are heat-sealed, thus
manufacturing the packaging bags filled with the contents and having on
their side edge portions the 10 rough surface portions serving as the
tear-starting portion. When the upper portion of the packaging bag 1 is
torn open with the use of fingers from the rough surface portion 7 serving
as the tear-starting portion, which is provided on the side edge portion of
the packaging bag l, as shown in FIG. 3, the liquid such as say sauce 15
received therein can be poured. The method for manufacturing the packaging
bags are described above utilizing the bag manufacturing apparatus. The
packaging bags of the present invention may be manufactured in accordance
with a method in which the packaging bags are manufactured, while they are
20 filled with the contents based on an automatic filling system. In the
above-described embodiment, the rough surface portions serving as the
tear-starting portion are provided on both of the side edge portion and the
rear heat sealed portion of the packaging bag. The rough surface portion
may be provided only on the side edge portion of the packaging 25 bag, or
only on the rear heat sealed portion thereof. In the embodiment described
above, the PE film layer is utilized to form the inner layer. An EVA
(ethylene-vinyl acetate) copolymer film or an L-LDPE film may be used. Such
a film may be provided in accordance with an extrusion lamination method. -
17   WO 02/092e9 PCT/JP02/O:1133 Now, description will be given below of
the packaging bag in which the first heat sealed portion has a width, which
varies from one of the pair of opposite side edge portions toward the other
thereof. FIG. 13 shows an example of the packaging bag 100 in which the 5 ~
inner edge of the first heat sealed portion 104, which defines the
receiving space for the contents, extends linearly and obliquely relative
to the longitudinal direction. The packaging bag 100 as shown in FIG. 13
has the front face 101 and the rear face having the rear heat sealed
portion 102. The packaging bag 100 is manufactured by bringing the 10 upper
surface of one of the opposite side edges of the plastic laminate film into
contact with the upper surface of the other thereof and heat-sealing them
by a prescribed width to form the tubular body having the rear heat sealed
portion 102, and heat-sealing the upper and lower portions (i.e., the first
and second opened portions) of the tubular body to 15 form the upper and
lower heat sealed portions (i.e., the first and second heat sealed
portions) 104, 103, respectively. 



The lower heat sealed portion (i.e., the second heat sealed portion) 103
for hermetically closing the lower opened portion has a constant width. The
upper heat sealed portion (i.e., the first heat sealed 20 portion) 104 for
hermetically closing the upper opened portion has a width, decreases
gradually and linearly from one of the opposite side edge portions of the
bag body (i.e., the left-hand side in FIG. 13) toward the other thereof
(i.e., the right-hand side in FIG. 13). As a result, the packaging bag 100
is provided with the receiving space for the contents, 25 having a
triangular shape, the top edge of which is placed on the right and upper
side in FIG. 13. Such an upper heat sealed portion 104 is provided on its
left-hand edge with the rough surface portion 105 serving as the
tear-starting portion. The length "B" of the rough surface portion 105 is
slightly longer than the maximum width "A" of the upper heat _ 18_   WO
02/092.l59 PCTIJP02/0~133 sealed portion 104 on the left-hand side thereof.
In the packaging bag 100 having the heat sealed portion 104 for
hermitically closing the upper portion and the rough surface portion 105,
the opening operation in an arbitrary position on the rough surface 5
portion 105 provides an opening having the desired size, which can be
varied in accordance with a user's preference. More specifically, when the
packaging bag 100 is torn horizontally from the portion indicated by the
reference numeral 105a or 105b, which is relatively in the vicinity of the
upper edge of the packaging bag, the opening having a relatively 10 small
size is provided. When the packaging bag l00 is torn horizontally from the
portion indicated by the reference numeral 105c, 105d or 105e, the opening
having a relatively large size is provided. In addition, the inner edge of
the first heat sealed portion 104, which defines the receiving space for
the contents, extends linearly and obliquely relative to 15 the
longitudinal direction, the size of the opening can be varied in accordance
with a user's preference. The upper heat sealed portion 114 of the
packaging bag 110 may have the different shape as shown in FIG. 14. In such
a packaging bag 110, the lower heat sealed portion 113 has the constant
width, but the 20 upper heat sealed portion 114 has the zigzag shape so
that the vertical width of the upper heat sealed portion 114 increases
stepwise from the right-hand side toward the left-hand side in FIG. 14. As
a result, the receiving space for the contents has a specific shape, which
is narrowed stepwise upward. The upper heat sealed portion 114 of the
packaging 25 bag as shown in FIG. 14 has the two-stepped shape. The present
invention is not limited only to such an embodiment. The upper heat sealed
portion 114 may have the three or more-stepped shape. In the packaging bag
110 as shown in FIG. 14, the rough surface portion 115 vertically extends
over the left-hand portion of the upper - 19   WO 02/09249 PCT/JP02/0~133 



heat sealed portion 114, which has the maximum width "C". More
specifically, the vertical length "D" of the rough surface portion 115 is
slightly longer than the above-mentioned maximum width "C". In the
packaging bag 110 having the heat sealed portion 114 and 5 the rough
surface portion 115, there are provided three positions to be torn, i.e.,
(i) the position 115a corresponding to the first step serving as the
uppermost step, {ii) the position 115b corresponding to the second step
serving as the intermediate step and (iii) the position 115c located below
the heat sealed portion 114. 10 FIG. 15 shows the other embodiment of the
packaging bag 120 of the present invention. The packaging bag 120 is
provided with a receiving space for the contents, which has a truncated
isosceles triangular shape. The packaging bag 120 is manufactured by
bringing the upper surface of one of the opposite side edges of the plastic
laminate 15 film into contact with the upper surface of the other thereof
and heat-sealing them by a prescribed width to form the tubular body having
the rear heat sealed portion 122, and heat-sealing the upper and lower
portions (i.e., the first and second opened portions) of the tubular body
to form the upper and lower heat sealed portions (i.e., the first and
second 20 heat sealed portions) 124, 123, respectively. The lower heat
sealed portion (i.e., the second heat sealed portion) 123 for hermetically
closing the lower opened portion has a constant width. The upper heat
sealed portion has a specific shape so that the receiving space for the
contents has on its upper side the 25 truncated isosceles triangular shape.
As a result, the upper side of the receiving space is gradually narrowed
upward. Such an upper heat sealed portion 124 is provided on the opposite
side edges with the rough surface portions 125 serving as the tear-starting
portion. The length "F" of each of the rough surface portions 125 is
slightly longer than the -20   WO 02/092=t59 PCT/JP02/O:~I33 maximum width
"E" of the upper heat sealed portion 124. In the packaging bag 120 having
the heat sealed portion 124 fox hermitically closing the upper portion and
the rough surface portions 125, the opening operation in an arbitrary
position on the rough surface 5 portion 125 provides an opening having the
desired size, which can be varied in accordance with a user's preference.
More specifically, when the packaging bag 120 is torn horizontally from the
portion indicated by the reference numeral 125a, which is relatively in the
vicinity of the upper edge of the packaging bag 120, the opening having a
relatively 10 small size is provided. When the packaging bag 100 is torn
horizontally from the portion indicated by the reference numeral 125b or
125c, the opening having a relatively large size is provided. As the
portion to be torn descends, the size of the opening becomes larger. In
addition, the inner edge of the first heat sealed portion 124, which
defines the 15 receiving space for the contents, has two straight lines
extending obliquely relative to the longitudinal direction, the size of the
opening can be varied in accordance with a user's preference. The heat
sealed portions are provided as in the same manner as the packaging bags
100, 110, 120 as shown in FIGS. 13 to 15. As a 20 result, even when
different kinds of liquid having the different viscosity from each other
are received in the packaging bags 100, 110, 120 having the same shape,
they can be torn open with an appropriate opening size, which is suitable
to the viscosity of the liquid. When liquid having a relatively low
viscosity such as soy sauce is received in the packaging bag, 25 the
packaging bag is torn open from the portion, which is placed relatively in
the vicinity of the upper edge of the bag, to pour the liquid out. In case
where the viscosity of the liquid is relatively low, a relatively small
size of opening makes it possible to pour the liquid out smoothly from the
packaging bags 100, 110, 120. On the contrary, when liquid 



-21   WO 02/092:159 PCT/JP02/0:1133 having a relatively high viscosity such
as ketchup or mayonnaise is received in the packaging bags 100, 110, 120, a
relatively small size of opening makes it difficult to pour the liquid out
smoothly therefrom. In such a case, the packaging bag are torn in a
position on the rough 5 surface portion, which is placed on the inner side,
thus providing an opening having a relatively large size to pour the liquid
out smoothly. In addition, in the side edge portion of each of the
packaging bags 100, 110, 120, the rough surface portion serving as the
tear-starting portion extends over the edge portion of the upper heat 10
sealed portion, which has the maximum width. As a result, the packaging
bags 100, 110, l20 can be torn open from any position of the rough surface
portion, thus ensuring an effect that the packaging bag can easily be torn
open with fingers. In the packaging bags 100, 110, 120 of the
above-described 15 embodiments of the present invention as shown in FIGS.
13 to 15, the rough surface portion is provided on the upper heat sealed
portion 104, 114, 124. The rough surface portion may however be provided on
the lower heat sealed portion or on both of the upper and lower heat sealed
portions. 20 In the packaging bas as shown in FIGS. 13 to 15, the rough
surface portions provided on the opposite surface of the rear heat sealed
portions 102, 112, 122 to the tear-starting portions 105, 115, 125 in the
same manner as the packaging bas as shown in FIG. 2. According to the
present invention as described in detail, an area 25 of portions of the
plastic laminate film, which are heat-sealed, can be reduced in comparison
with a case where the three side-sealed bag or the four side-sealed bag is
obtained with the use of the plastic laminate film having the same area.
When the packaging bag is manufactured as a small packaging bas in the form
of stick, it is possible to utilize effectively -22   WO 02/092d59
PCT/JP02/O:t133 the plastic laminate film. In case where any aluminum foil
layer is not included in the plastic laminate film, the manufacturing cost
of the packaging bag can be reduced. In addition, the packaging bag can
provide a good oxygen-barrier property, which is substantially equal to 5
the packaging bag including the aluminum foil layer. In addition, in the
present invention, the heat sealed portion has a width, which varies from
one of the pair of opposite side edge portions toward the other thereof,
thus making it possible to tear the packaging bag open with an appropriate
opening size in accordance with viscosity of 10 the contents. The length of
the tear-starting portion is slightly longer than the maximum width of the
heat sealed portion. Accordingly, the packaging bag can be torn open from
any position of the tear-starting portion. Further, the upper and lower
(i.e., the first and second) heat 15 sealed portions has the flat edge
without irregularities, thus preventing the other packaging bag from being
damaged through contact of the packaging bags with each other. The entire
disclosure of Japanese Patent Application No. 2002-105714 filed on April 8,
2002 including the specification, claims, 20 drawings and summary is
incorporated herein by reference in its entirety. -23 



WO 02/092:h9 PCT/JP02/04133 Claims 1. A packaging bag comprising: a bag
body made of a plastic laminate film having a pair of opposite side edges,
said bag body being formed by bringing said pair 5 of opposite side edges
into contact with each other and heat-sealing them over their entirety to
form a tubular shaped body having a rear heat sealed portion, and
collapsing said tubular shaped body into a flatten shaped body having a
front face, a rear face opposing said front face, a pair of opposite side
edge portions connecting said front face 10 and said rear face to each
other, a first opened portion and a second opened portion opposing said
first opened portion, said rear heat sealed portion being placed on said
rear face; a first heat sealed portion being formed by heat-sealing said
first opened portion; 15 a second heat sealed portion being formed by
heat-sealing said second opened portion; and a tear-starting portion from
which said liquid receiving bag is to be torn open, said tear-starting
portion being provided on at least one of said pair of opposite side edge
portions and said rear heat sealed 20 portion, said tear-starting portion
comprising a plurality of fine concavities opening outwardly. 2. The
packaging bag as claimed in Claim 1, wherein: said tear-starting portion is
placed in a middle side between said first heat sealed portion and said
second heat sealed portion. 25 3. The packaging bag as claimed in Claim 1,
wherein: at least one of said first heat sealed portion and said second
heat sealed portion has a width, which varies from one of said pair of -24
WO 02/092:l59 PCT/JP02/O:1133 opposite side edge portions toward an other
thereof. 4. The packaging bag as claimed in Claim 3, wherein: said width
gradually decreases from said one of said pair of opposite side edge
portions toward said other thereof. - 5 5. The packaging bag as claimed in
Claim 4, wherein: . said tear-starting portion is provided on said one of
said pair of opposite side edge portions so as to extend over an entirety
of said width having a maximum value. 



6. The packaging bag as claimed in any one of Claims 1 to 5, 10 wherein:
said plastic laminate film comprises an oriented plastic film layer serving
as an outer layer and a non-oriented plastic resin layer serving as an
inner layer; and said tear-starting portion is formed on said oriented
plastic film 15 layer. 7. The packaging bag as claimed in Claim 6, wherein:
said oriented plastic film layer is coated at its inner side with a
polyvinylidene chloride film layer. 8. The packaging bag as claimed in
Claim 6, wherein: 20 said oriented plastic film layer is coated at its
inner side with a vapor-deposited metallic layer. 9. The packaging bag as
claimed in any one of Claims 1 to 5, 7 and 8, wherein: each of said first
heat sealed portion and said second heat sealed 25 portion has a flat edge.
-25   WO 02/092459 PCT/JP02/0~133 10. The packaging bag as claimed in Claim
6, wherein: each of said first heat sealed portion and said second heat
sealed portion has a flat edge. 5 -26
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