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ABSTRACT OF THE DISCLOSURELE

A self-supporting bag comprising a part constituting the trunk
and a part constituting the bottom both made of a multilayer plastic film
comprising a heat adhesive plastic layer as the inner layer thereof is
provided. The inner layer or the outer layer of the multilayer plastic
film of the part constituting the trunk has a section comprising convex
parts and concave parts adjacent with each other.

The linear ribs are formed by pressing a positive mold having
linear protrusions at the top face against the multilayer plastic film to
form linear troughs on the film with decrease of the thickness of the
pressed part of the film and a raised part at the upper edges of the
troughs on the film and by fixing the raised parts on the film.



SPECIFICATION

[Field of the invention]

The present invention relates to a novel self-supporting bag
having good stiffness, excellent stability of self-supporting property and
excellent shape holding property and easy for handling, a method of

production thereof and an apparatus for production thereof.

[Description of the prior art]

Self-supporting bags which can stand self-supported without
falling down when the bags are charged with contents have been known.
Examples of such known self- supportmg bags are; a so called dmpack
._ made by puttlng together a ﬁlm constituting the trunk part and a film

- constituting the bottom part after foldmg them, followed by seahng the
bottom part to a curved shape (to a shape of an arc); a bag made by
- seahng parts for the bottom part made by foldmg two sheets of film

forming the trunk parts faced with each other in such a way that films
for the bottom part are combined together with an angle to form a single
piece and the bottom face takes a square shape (for example, Laid Open
Japanese Patent Apphcatlon Showa 57-46750); a bag made of a single
sheet of film by folding the part forming the bottom to a W shape and
' then sealing the side part with an angle to form a square bottom part so
that the bag has the self- supportmg property (for example, Laid Open
Japanese Patent Application Showa 56-123255); and a bag made by
foldlng the part forming the side wall part of the bag with the gazette
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folding so that the bag has the self-supporting property (for example,
Laid Open Japanese Patent Applications Showa 54-8072 and Showa 60-
172656).

Among these bags, the doipack bag which is provided with the
self-supporting property by filling the bag with a liquid material and the
bag which has the bottom parf, of a square form are generally utilized.
The bags in which the side wall part is made with the gazette folding are
utilized mainly in combination with paper boxes or mainly for
containing powder materials. .

. However, because the conventional self-supporting bags haire
insufficient stiffness at the upper parts of the bags in the filled condition,
they have probléms that stability and shape holding property are not
sufficient 'and that amount of discharge of the content is not easily
controlled because film of the trunk part is bent by the Weight of the
content during the discharge of the content. -

For solving the problems described above, the film constituting the
trunk part. can be madé thicker to give 1t more stiffness. However, this
method has problems that a ‘bag irhproVed by simply increasing the
thickness of the side walls is not easily handled as a bags and it is more

.like a stiff container than a bag, thus the favorable properties of bag
~ containers such as flexibility being lost and that cést of producing the
bag is increased.

As a method other than increasing thickness of the film, a
method of effectively utilizing the sealed parts of the bag is known but
~this method has a limitation caused by the structure of the bag and has

not been actually effective for solving the problems so far, Still another

method was proposed in which structure of the self-supporting bag itself
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is changed in such a way that a constriction is formed at the trunk part
of the bag to provide the bag with the self-supporting property (Laid Open
Japanese Patent Application Showa 62-16345). However, the problem
during the discharge of content remains unsolved by this method.

Extensive investigations undertaken by the present inventors with
the objects described above lead to a discovery that a self-supporting bag
having good stiffness, excellent stability of the self-supporting property
and excellent shape holding property can be produced by making both of
the part constituting the trunk and the part constituting the bottom of
the self-supporting bag with a multilayer plastic film, by forming the
inner layer of the multilayer plastic film with a heat adhesive layer and

by forming a section comprising convex parts and concave parts

adjacent with each other and a surface having linear ribs .of a shape of a
vertical line, an oblique line, a horizontal line, a curved line or a
combination thereof in the inner 1ayer- or the outer layer of the
multilayer plastic film of the part constltutlng the trunk.

1t is not easy that the linear ribs are formed on a thin. plastlc film
-~ efficiently and no method for forming such ribs has been developed.

Naturally, no efficient method 'of production of a self-supporting
bag by producing the plastic film having linear ribs and then by
producing the self-supporting -bag from the thus produced plastic film
- having l_i_near. ribs has been developed.
Extensive investigations undertaken by the present inventors with
the objects described above lead to a discovery that, when a positive mold
having linear protrusions at the top face is pressed against a multilayer
plastic film and linear troughs are formed by decreasing the thickness

of the pressed part of the multilayer plastic film, raised parts of the
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plastic film are formed at the upper edge parts of the troughs, that the
linear ribs can be formed on the multilayer plastic film by fixing the
raised parts of the film and that the self-supporting bag can be efficiently
produced by utilizing the multilayer plastic film having linear ribs thus
produced. '

Thus, the present invention has an object of providing a seli-
supporting bag having good stiffness, excellent stability of the self-
supporting property and excellent shape holding property when the bag
is filled wath a content, particularly with liquid or a fluid material and
easily handled.
' The present invention has other objects of prbviding a method of

production of the self-supporting bag having linear ribs by which the bag

can be efficiently produced and providing.an apparatus of production

t_hereof -

[Description of the invention]
- The present inv_ention provides a self-supporting bag' cdmprising a

‘part constituting the trunk and a part constituting the bottom both made

~ of a multilayer plastic film comprising a heat adhesive plastic layer as

~ the inner layer thereof. The inner layer or the outer layer of the
multilayer plastic film of the part constituting the trunk has a section
comprising convex parts and concave parts and a surface having line.ar
'fi'bs of a shape of a vertical line, an oblique line, a horizonta'l line, a
- curved line or a combination thereof.
Tﬁe present invention aiso provides a method of production of the
self-supporting bag having linear ribs compriging a process (1) in which

linear ribs are formed on a multilayer plastic film comprising a heat
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adhesive plastic layer at the surface by pressing a positive mold having
linear protrusions at the top face against the multilayer plastic film to
form linear troughs on the film with decrease of the thickness of the
pressed part of the film and raised parts at the upper edges of the
troughs on the film and by fixing the raised parts on the film, a process
(2) in which more than one of the multilayer plastic films having linear
ribs or the multilayer plastic film having linear ribs and another
multilayer plastic film are put together in such a way that the heat
adhesive plastic layers are placed between the layers, a process (3) of
heat sealing the multilayer plastic films having the linear ribs thus put
together to form the shape of the bag and a process (4) in which the bag
is cut out from the heat sealed multilayer plastic films having the linear
ribs. ‘

The present invention further provides an apparatus of
production of a self—suppo.rting bag having linear ribs comprising
means (1) of producing a multllayer plastlc film having hnear ribs
comprising a means of positive moldmg which comprises a positive
mold having linear protrusions at the top face, a means of supplying a
material which supplies a multilayer plastic film comprising' a heat
adhesive plastic layer as the surface layer"to the means of positive
molding and a means of fixing raised parts on the multilayer plastic
- film which 'are formed by preésing the linear protrusions of the positive
mold to the multil'ayer plastic film; means (2) of putting together two or
more of the multilayer plastic ﬁlm having linear ribs or the multilayer
pIastic film having linear ribs and another multilayer film in such a
way that the heat adhesive plastic layers are placed between the layers;

means (3) of heat sealing the multilayer plastic films thus put together
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to form the shape of the bag and means (4) of cutting out the bag from the
heat sealed multilayer plastic film.

Because the linear rib formed on the part constituting the trunk of
the self-supporting bag of the invention has a structure that a linear
furrow is accompanied along the linear trough, the bag is easily bent
along the linear trough and provided with an excellent stiffness by the
linear furrow. Thus, the linear rib exhibits excellent effect of satisfying
the stiffness and the shape holding property simultaneously.

According to the present invention, because the self-supporting
bag has the linear ribs providing the film of the trunk part of the bag
with stiffness, the kinking phenomenon which is observed on
conventional self-supporting bags .is not observed during discharge of
the content or during handling of the bag and the self-supporting bég
” having Very excellent self-supporting property and very excellent shape
holding property can be obtained. When the linear ribs are formed on
the outer layer of the self-supporting bag, the effect of the sliding
property can be observed as well. Because of these properties, the self-
‘ supporting bag of the invention is very easy to handle. The self-
~ gupporting bag of the invention exhibitsthe same excellént effects when
the content is a powder material or a mixture of a liquid material and a
solid material as well as a liqu'id material.

" By utilizing the apparatus of producing the self-supporting bag
having linear ribs of the invention, the linear ribs can be formed Very
' easily and the process of the formation of the linear ribs is easily made a

part of the production line of the bag. Thus, the self-supporting bag can
be produced efficiently.
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[Brief explanation of the drawings]

Figure 1 is a chart showing the outline of the apparatus of
production of the multilayer plastic film having linear ribs utilized in
the process (1) of the invention.

Figure 2 is a plan view showing an example of the multilayer
plastic film having linear ribs produced by the process (1) of the
invention.

Figure 3 is a plan view showing another example of the
multilayer plastic film having linear ribs produced by the process (1) of
the invention.

Figure 4 is a plan view showing still another example of the
multilayer plastic film having linear ribs produced by the process (1) of
the inirent:ion.

Figure 5 is a section view showing the condition of the multilayer
plastic film pressed by a positive mold having linear protrusions as an
example of the process (1) of the inventibn.

Figure 6 is a magniﬁed section view showing the condition of the
multilayer plastic film pressed 'by a positive mold having linear
. protrusions as another example of the process (1) of the invention.

Figure 7 18 a section view showing another example of the .positive
mold utilized in the apparatus of Figure 1.

. Figufe 8 is a section view of the multilayer plastic film having
- linear ribs formed by using the positive mold of Figure 7.

Figure 9 is a chart showing the outline of the- apparatus of
production of the self-supporting bag having linear ribs of the invention.

Figure 10 is a section view of a film for production of the self-

supporting bag of an example of the invention. The part constituting the
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trunk is formed by putting together two long sheets of the multilayer
plastic film and the part constituting the bottom made of the long sheet
of the multila‘yer plastic film is attached at the both ends to the
transverse direction of the part constituting the trunk thus formed.

Figure 11 is a section view of a film for production of the self-
supporting bag of an example of the invention. A multilayer plastic film
is folded to a W shape to form the part constituting the bottom and put
together with two sheets of a long multilayer plastic film constituting the
trunk.

Figure 12 is a plan view of a film for production of the self-
supporting bag of an example of the invention. Two sheets of the parts
constituting the trunk put together are heat sealed at the heat seal parts
shown in IFigure 6 to form two self-supporting bags in the transvérse

direction.

Figure 13 is a plan view of the self-supporting bag of an example of

~the invention.

Figure 14 is a plan view of the self-supporting bag of an example of

the invention.
Figure 15 is a plan view of the self-supporting bag of an example of
the invention. |

Figure 16 is a plan view of the self-supporting bag of an example of

the invention.

Figure 17 is a plan view of the self-supporting bag of an example of

‘the invention.

Figure 18 is a perspective view of the self-supporting bag of an

~ example of the invention shown in Figure 18 in which a liquid content is

charged.
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Figure 19 is a side view of the self-supporting bag shown in Figure
18.

Figure 20 is a perspective view of a doipack which 1s a
conventional self-supporting bag and charged with a liquid content.

The numbers and characters in the figures have the meanings as
listed in the following: 1: a material sheet roll of a multilayer plastic
film: 2: a multilayer plastic film; 3: a dancer roll; 4: a positive mold; 5: a
positive mold driver; 6: a cooling mold; 7: a cooling mold driver; 8: a
holder; 9: a holder driver; 10: a clamp; 11: a clamp driver; 12: a clamp;
13: a clamp; 14: a clamp driver; 15: a clamp; 16: a clamp axis; 17: a
clamp pitch mover; 18: a receiving table; 19: a dancer roll; 20: a winding
roll; 21: a linear rib; 22: a linear furrow; 23: a linear furrow; 24: a linear
raised part; 25: a linear trough; 26: a roll for cha.nging direction; 27: a
cutter; 28: .a' roll for changing direction; 29: a part constituting the
bottom; 30: a roll; 31: a rubber roll: 32: a heat seal bar; 33: a heat seal bar

 driver; 34: a receiving table' for heat'sealing; 35: a cooling mold; 36: a
- punching blade; 37: a bag; 38: a roll; 39: a roll; 40: a roll; 41: a part
o constituting‘ the trunk; 42: a part constituting the bottom:; 43: a h:eat seal
. _1ine; 44: a heat seal line; 45; a folding parﬁ:; 46: a side seal line; 47: a
| _'_'c'onstriction; 48: a cap; 49: a stopper; 50: liqliidsurface; 51: a pressing

~plate; 52: a heat insulating material; and 53: a rib for guiding the

~ content.

3 [Description of the most preferred embodiments]
The present invention is described in detail in the following.
The self-supporting bag of the present invention comprises a part

constituting the trunk and a 'part constituting the bottom both made of a
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multilayer plastic film and the inner layer of the multilayer plastic film
comprises a heat adhesive plastic layer.

Kind of the multilayer plastic film is not particularly limited so
long as the inner layer comprises a heat adhesive plastic layer and
various kinds of the multilayer plastic film can be utilized.

As the material of the heat adhesive plastic layer comprised in the
inner layer of the multilayer plastic film, various kinds of plastic can be
utilized. Examples of the material of the heat adhesive plastic layer are:
polyolefins, such as poly'ethylene,' polypropylene and the like; polyolefins
containing chlorine, such as polyvinyl chloride and the like; aromatic
vinyl polymers, such as polystyrene and the like; polyurethanes;
polyesters, such as polyethylene terephthalate and the like; polyamides,
such as nylon; polycarbonates; polyarylates; polyethers; copolymers of
“ethylene with a. copolymerizable monomer, sﬁch as copolymers‘ of
ethyilene and vinyl acetate, copolymers of ethyl_ene and acrylic acid and
the like; ionomers; and the like plastics. These materials may be
‘utilized singly 6r as a combination of two or more kinds. When the part
constituting the trunk and the part constituting the bottom are made of
o different kinds of the multi_layer film, the inner heat adhesive plastic
layers of the respecfive films may be made of the same kind of plastic or
different kinds of plastic but they are preferably made of the same kind of
plastic because of easier adhesion with each other.

‘ The inner heat adhesivg plastic layer may be a single layer or a
multilayer comprising more than one layers. . .

As the multilayer plastic film, laminated films in which a film

 comprising the plastic described above and various kinds of other plastic

" is laminated to the heat adhesive plastic layer forming the inner layer

10
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can be utilized. A multilayer plastic film in which plastic films having
different melting points are laminated together is preferable. When the
multilayer plastic film comprising plastic films having different
melting points is utilized and a linear protrusion is pressed against the
plastic film having the lower melting point at a temperature close to the
melting point of the plastic film having the lower melting point, the
plastic film having the higher melting point does not melt and a linear
trough can be formed exclusively on the layer of the plastic film having
the lower melting point. The multilayer plastic film comprising plastic
films having different melting points is preferably utilized also because
excessive pressing of the linear protrusion to the film is less likely to
cauSe cutting of the film. -

When the multilayer plastic film comprises three layers or more
and the inner layer and the outer layer are made of plastics having'
lower melting points than those of the intermediate layers, the
protrusions can be pressed from the both sides of the multilayer plastic
film to. form lineér troughs and the linear raised parts on the layers of
the both sides simultaneously. '

The difference o.f' melting point is not particularly limited but
preferably 10°C or more, more preferably 20°C or more and most
preferably 30°C or more.

Examples of the plastic film having the lower melting point are

polyolefins, such as polyethylene, polypropylene and the like, and

~ examples of the plastic film having the higher melting points are

engineering plastic films, such as stretched nylon 6-6, stretched

polyethylene terephthalate and the like.

11
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For providing the multilayer plastic film with the barrier
property, plastic films comprising aluminum foil, saponified copolymer
of ethylene and vinyl acetate (EVOH), polyvinylidene chloride and the
like can be utilized as the intermediate layer.

Soft laminated films made by laminating a film of a material
other than the plastics, such as aluminum, paper and the like, to the
heat adhesive layer of the inner layer may be utilized as the multilayer
plastic film.

A multilayer plastic film printed on it can also be utilized.

Thickness of the multilayer plastic film is not particularly limited

but generally in the range from 10 to 1000 pm, preferably in the range
from 30 to ‘500 um and more preferably in the range from 30 to 300 pum.
Thickness of the heat adhesive plastic layer of the inner layér is not
particularly limited either but preferably in the range from 20 to 300 pm
“and m‘ore' pfeferably in the range from 50 to 250 pm.

In the self-supporting bag of the invention, the inner layer or the
oute‘r layer of .the multilayer plastic ﬁlm of the part constituting the
“trunk has a section of a shépe in which concave parts and convex parts

are placed adjacent with each other and a surface with linear ribs of a
~ shape of a vertical line, an oblique line, a horizontal line, a curved line
or a combination thereof.

Structure of the linear rib formed on the surface of the self-
supporting bag of the invention is not particularly limited so long as it
has a linear trough having the section of concave shape and linear
furrows having the section of a convex shape which are placed adjacent

- with each other. The structure in which a linear trough is placed

'  between two linear furrows is preferable.
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Width of the linear trough having the section of a concave shape is

generally in the range from 100 to 5000 pm and preferably in the range
from 500 to 3000 um. Depth of the linear trough is preferably within the

thickness of the inner layer or the outer layer of the multilayer plastic
film. However, the trough having a depth larger than the thickness of
the inner heat adhesive layer or the outer layer may be formed within
the range that the properties as the self-supporting bag are not adversely
affected.

Height and width of the furrow of the linear rib formed on the
surface of the self-supporting bag of the invention can be suitably
selected according to the required stiffness. The height of the furrow 1s
generally in the range from 20 to 500 um and preferably in the rahge
from 50 to 300 pm. The height described herein is the height from the
surface of the plastic film having the linear ribs in the area excluding
the ribs to the top of the furrow. '

Surface shape of the linear I'lb is a shape of a vertical line, an

- o.bl.ique line, a horizontal line, a curved line or a combination thereof.

‘Number of the rib is selected suitably according to the required

~ properties. It may be one on one face of the part constituting trunk of the

-self-supporting bag or two or more and preferébly in the range from 2 to
10. When the number of the rib is two or more, the robs may be separate
or connected with each other.

For efficiently exhibiting the effect of the linear ribs, the surface
- shape of the linear rib is preferably arranged to the vertical direction
~ (the vertical direction when the self-supporting bag is in the self-
supportingcondition). For further enhancing the effect of th.e linear

| ribs, linear ribs of oblique directions may be formed in combination with
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the vertical ribs. When the effect of the ribs to the horizontal direction 1s
required, linear ribs of the horizontal direction can be formed without
problem. Thus, the direction of the linear ribs can be suitably selected
according to the requirement. .

"Though it is sufficient that the linear ribs are formed on one of the
inner layer and the outer layer, they may be formed on the both of them.
Though the linear ribs may be formed only on one of the two faces of the .
part constituting the trunk, they are preferably formed on the both faces.

Shapes of the part constituting the trunk and the part constituting
the bottom of the self-supporting bag of the invention are not particularly
limitéd so long as the self-supporting bag comprises the part
constituting the trunk and the part constituting the bottom both made of
the multilayer plastic film. For example, the bag may have the doipack
| shape, the gazette shape or the like. A shape having the same width at
‘the bottom and the top, a shape having the width narrower at the top
than the bottom or other shapes may be adopted.

In the self-supporting bag of the invention, it is preferred that the

'part constxtutmg the bottom is folded in such a way that the part
. constituting the trunk and the part constituting the bottom form an
‘approximate W shape. With this structure, the part constituting the
bottom 1is expanded when a content is charged and stability of the self-
 gupporting property of the bag can be obtained.

It is preferred that the self-supporting bag of the invention has
side seal lines forming the gide parts of the bag in such a way that the
width of' the upper part of the bag is narrower than the width of the

folded part constituting the bottom of the bag described above. The width

of the bag is the length between the inner sides of the two side seal lines

14
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forming the side parts of the bag to the direction parallel to the line of the
bottom of the bag when the self-supporting bag is laid flat without
contents.

In the self-supporting bag having a narrower width at the top
than at the bottom, the width at the top of the bag relative to the width at
the bottom of the bag is not particularly limited so long as the width is
narrower at the top than at the bottom. The width at the top of the bag is
generally 90 % or less, preferébly in the range from 40 to 90 %, more

preferably in the range from 55 to 80 % and most preferably in the range
from 60 to 75 % based on the width at the bottom of the bag.

The side seal line preferably has an oblique part at which the
width of the bag is continuously made narrower. The deséription
narrower means change of the width to the upward direction of the bag.

The oblique part of the side seal line at which the width of the bag
is made contihuously narrower may be formed over all pai'ts or on a part
 of the side seal line forming the side part of the bag. It is formed

preferably in the upper 30 % or more and more preferably in the upper
40 %‘or more of the height of the self-supporting' bag.
It is preferred that the width of the bag is kept about the same 1n
the area fr.om the bottom of 'the bag to the part where the oblique part of
the side seal line begins. An oblique part forming increasing width of
the bag may be comprised in the side seal line within the area.

When the width of the bag is continuously made narrower, the
- width may be inade intermittently narrower as well as continuously
narrowe{r in the more strict meaning. However, it is preferred that the

width is made continuously narrower in the more strict meaning. The
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oblique part may have a shape of a straight line, an approximate
straight line, a broken line, a curved linear or a combinations thereof.

Width of the side seal line is not necessarily kept the same along
all parts of the side seal line. It may be wider at the upper part of the
bag. For keeping the stiffness, the minimum width is generally selected
in the range from 2 to 10 mm and preferably in the range from 3 to 7
mim.

The stiffness of the self-supporting bag is further enhanced by the
structure comprising the oblique part in which the width of the bag 1s
continuously made narrower.

Width between the outer rims of the side seal lines may the same
at the bottom and at the top of the bag. '

" The side seal line can be formed by various methods of adhesion.
It is preferably formed by the heat sealing.

In the self-supporting bag of the invention, it is preferred that the
side seal‘ line forms a constriction part of the bag at a middle part of the
' self-supporting height of the bag. |

When the self-supporting bag is charged with a content, the
constriction part forms a convex part by the deformation toward the
ihside of the bag. Width of the bag in the constriction part is narrower
than the width of the bag at one or both of the immediately upper part
~and the immediately lower part of the constriction part. The inner ‘end
- of the side seal line at the constriction part is placed at an position inner
from a straight line connecting the inner ends of the immediately uppér
part and the immediately lower part of the constriction part. The
'distance of the inner end of the side seal line at the constriction part

from the straight line described above is measured by the distance

16
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between the inner end of the side seal line at the constriction and the
straight line in the direction perpendicular to the straight line. The
distance is not particularly limited but generally in the range from 2 to
15 %, preferably in the range from 4 to 12 % and more preferably in the
range from 6 to 10 % of the width of the bag at the constriction part.
Number of the constriction part is at last one per one side seal line but
may be more than one. It is preferred that constrictions are made
symmetrically on both of the two side seal lines.

Position of the constriction part is at the middle part of the height
of the self-supporting bag. The middle part is the part in the range from
30 to 80 %, preferably in the range from 40 to 70 % and more preferably in
the range from 40 to 60 % of the height'of the self-supporting bag.‘ The
constriction part is preferably formed at the position where the oblique
part described above begins but may be formed at another place.

Shape of the constriction part is not particularly limited but
~ various shapes may be adopted, such as a shape of a broken straight
line, a curved line like an arc and the like. The shape of a straight line
 broken at the middle is preférable among them. '

The constriction part forms a convex part by the deformation
toward the inside of the bag. By forming the constriction part on the self-
supporting bag, the stiffness of the bag is further enhanced and the
property of holding the shape of the self-supporting bag 'is also
énhanced. Furthermore, the bag‘ is more easily held by hands because it
can be held by hands at the constriction part.

It is preferabie that the self-supporting bag of the invention has
~ linear ribs having a part curved to the shape of an approximate arc

convex toward the inner direction and made on the surface of the part

17
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constituting the trunk at a position at about the same height as the
constriction part and separated from the side seal line by about 10 % or
more of the width of the bag.

Because the linear rib is easily folded at the part of the linear
trough, the end part of the convex part formed by the constriction part 1s
formed by the folded linear trough when the content is charged to the
bag. The shape of the convex part formed by the constriction part can be
securely kept to the specified shape by this change of shape and thus the
excellent self-supporting property can be achieved. Surface tension 1s
generated in the area between the linear rib and the side seal and in the
afea between the linear ribs and the resistance against crushing can be
increaéed.

Shape of the rib comprises a part curved to the shape of an
approximate arc convex toward the inner direction. Curvature of the
‘part curved to the shape of an approximate arc is not particularly
limited but generally in the range from R5 to R100. (a radius in the range
ﬁ'om 5 to 1'00'mm), preferably in the range from RS to R80' and more
' preferably iri the range from R10 to R50. The curvature is not .
- necessarily the same over all parts of the curve.

Length of the part curved to the shape‘of an approximate arc can

be suitably selected according to the size of the bag so that the effect

~ described above can be exhibited. It is generally in the range from 1 to 20

% and preferably in the range from 5 to 15 % of the height of the bag.
Position of the part curved to the shape of an approximate arc of
‘each linear rib is at about the same height as the constriction part and

separated from the side seal line on the part constituting the trunk by

about 10 % or more of the width of the bag. About the same height as the



2088249

constriction part means the position within 20 %, preferably in the
range from +10 to —20 % and more preferably in the range from 0 to —20
% of the height of the constriction part.

Position of the part curved to the shape of an approximate arc of
each linear rib is separated from the side seal line by about 10 % or
more, preferably by 15 to 40 %, of the width of the bag.

Number of the linear rib may be one or more than one, preferably
two, on one face of the part constituting the trunk. Though it 1s
necessary that the linear ribs are formed at least on one of the faces of
the part constituting the trunk, they are preferably formed
symmetrically on the both faceé.

1t is preferred that the lower end of the linear rib is extended to the

vicinity of the bottom area of the bag along the side seal line. Position of
' the lower part of the linear rib extended along the side seal line 1s
separated from the side seal line to the inward direction preferably by 15
to 40 %, more preferably by 20 to 30 %. Shape of the lower part of the
linear rib éxtended along the side seal line is preferably a straight line or .
a curved line and more preferably a straight line.

It is preferred that the upper end of the linear rib is extended to
th-e vicinity of thé side seal line at the top of the bag. Position of the upper
part of the linear rib extended towafd the top of the bag is preferably
within 15 % from the side seal line to the inward direction. The shape of

" the upper part of the rib extended toward the top of the bag is preferably a

~ straight line or a curved line.

The linear rib of the invention is preferably formed by pressing a

positive mold having linear protrusions at the top face against the

- multilayer plastic film to form linear troughs on the film with decrease



2088249

of the thickness of the pressed parts of the film and raised parts at the
upper edges of the troughs on the film and by fixing the raised parts on
the film. The bag is made easier to fold by the effect of the linear rib and
stronger by the effect of the linear furrow and thus the self-supporting
bag having the excellent stability of the self-supporting property can be
produced.

The self-supporting bag of the invention preferably has heat seal
parts having oblique inner sides placed between the ends of the folded
part and the ends of the bottom so that the bottom part of the bag forms
about hexagonal shape in the self-supporting condition.

The heat seal part having oblique inner sides is formed in the
direction from the ends of the folded parts toward the ends of the .bottom.
The bottom of the self-supporting bag forms about hexagonal shape in
the self-Supporting condition by the effect of the oblique inner sides of the
heat seal parts. The oblique inner sides of the heat seal parts are formed
so that they constitute four edges of the hexagonal shape of the bottom.
Though shape of the oblique part forming the inner sides of the heat seal
part is not necessarily a straight line but may be a curved line, a shape
of a straight line is preferable. Angle of the oblique inner sides can be
suitably selected according to various requirements and is preferably in
the rangé from 30 to 60 degrees.

The oblique inner sides of the heat seal parts are formed by heat
 gealing with or without folding of the part constituting the bottom.

The self-supporting bag of the invention preferably. has heat seal
parts having oblique inner sides placed between the ends of the folded
part and the énds of the bottom so that the bottom takes about hexagonal

shape in the self-supporting condition and heat seal parts having the
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inner sides curved to the shape of an arc of a curvature of R80 or more
between the lower ends of the heat seal parts.

A reinforcing part of the bottom is formed along the peripheral
“edge of the bottom part of the bag by the heat seal part having the inner
side curved to the shape of an arc. Because the inner side of the heat
seal part is curved to the shape of an arc having the curvature of R80 or
more, a concave part 1s not easily formed in the reinforcing part of the
bottom and the feinfor_cing part of the bottom is not easily bent inward.
Thus, the excellent stability of the self-supporting property can be
obtained.

The curvature of the inner side of the heat seal part is suitably
selected according to the width of the bottom of the bag within the range
of R80 or more. It is preferably in the range from R80 to R500 and more
preferably in the range from R100 to R300.

Height and width of the self-supporting bag of the invention are
not particularly limifed and bags of various sizes are suitably selected
according to the required properties. The self-supporting bag of the
" invention has the excellent st&ibility of the self-supporting property and
the excellent property of holding the shape even when the size of the bag
18 considerably large. In the case of the self-supporting bag of the
" invention comprising the heat seal part having inner side curved to the
shape of an arc of the curvature of R80 or more between the lower ends of
the oblique heat seal parts, a bag of the size in the range from 80 to 200
 mm is advantageously utilized.

It is preferred that the self-supporting bag of the invention has an
outlet for content having linear ribs on the inner surface. These ribs

have a similar structure as that of the linear rib described above.
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Guiding paths are secured at the outlet by forming the ribs on the inner
surface of the outlet and the contents can be guided to the outlet of the
content very easily.

The linear ribs for guiding content are formed on the surface of
the outlet to the direction of discharging and shape of the guiding rib
may be a straight line or a curved line.

Number of the linear rib for guiding content is not particularly
limited but may be one or more than one.

The linear rib for guiding content may be formed only on one of
the two inner faces of the bag but it is formed preferably on the both
faces, more preferably symmetrically on the both faces.

Open part of the self-supporting bag is not necessarily made on
the top of the bag but may be made on the side part of the bag. However,
- the open part is preferably made on the top of the 'bag. ‘

. The open part of the self-supporting bag may be sealed with heat
sealmg or by attaching a stopper with a cap.

When the open part of the self- supportmg bag is made at the
- upper part of the bag, it is 2 preferable practice that content of the bag is
securely contained without leaking by folding the uppe'r' part. of the bag,

followed by fixing the folded upper part of the bag by pinching it with a
- strip of film or a clip which is attached to fhe bag. |
Furthermore, it is possible in the self-supporting bag of the
invention that a notch for opening is formed on the top of the bag to
facilitate the opening. It is also possible that a part like a fastener is
attached to the opening part to form an opening of a reclbsing type.

'The method of production of the self-supporting bag having linear .

ribs of the invention is described in the following.
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The method of production of the self-supporting bag having linear
rib of the invention comprises the process (1) in which linear ribs are
formed on a multilayer plastic film comprising a heat adhesive plastic
layer at the surface by pressing a positive mold having linear
protrusions at the top face against the multilayer plastic film to form
linear troughs on the film with decrease of the thickness of the pressed
part of the film and raised parts at the upper edges of the troughs on the
film and by fixing the raised parts on the film.

In the process (1), it is necessary that the positive mold having
linear protrusion at the top face is pressed against the multilayer plastic
film. ' ‘

The multilayer plastic film utilized as the material of the process
(1) may be supplied by cutting a long sheet of the multilayer plastic film
supplied from a material shee't roll into two sheets to the longitudinal
direction. The long sheet of the multilayer plastic film can be cut to the
longitudinal direction at a suitable position according to the shape of the
N bag to be produced and it is generally preferable that the long sheet 1s cut
. along the central line of the original sheet of the multilayer plastic film
- for efficient utilization of the material sheet.

When the material multilayer plastic film is supplied in the
manner as described above, the paths of the two sheets of the multilayer
plastic film cut in the above process from the process (1) to the process (3)
are preferably kept the same because bags having no misplaced printing

on them can be produced more easily.

The linear ribs may be formed in the process (1) on one or both of

the two sheets of the multilayer plastic film.



The positive mold utilized in the process (1) has the linear
protrusions on the top face.

The linear protrusions form linear troughs on the multilayer
plastic film with decrease of the thickness of the pressed parts of the film
and raised parts at the upper edges of the troughs on the film by
pressing them against the film.

It is necessary that the linear protrusion has such a height that a
linear trough is formed on the multilayer plastié film and, at the same
time, formation of the raised part at the upper edges of the trough is not
hindered. The height is generally 0.3 mm or more and preferably in the
range from 0.5 to 3 mm.

. The linear protrusion has a width which can form the linear
trough. The width is generally in the range from 0.5 to 5 mm, preferably
in the range from 0.5 to 3 mm and more preferably in the range from 1 to
2 mm.

~ Shape of the section of the linear protrusion to the transverse
difection of the protrusion generally has the same width at the top to the
‘base of the pfotruéion o-r increaSing Widths'ﬁ'om the top to the base of the
protrusion so that the linear protrusi.on. can be easily removed from the
linear trough formed on thé 'muitilayer ‘p.las.tic'ﬁlm. ' .

The top of the section of the linear protrusion to the transverse
~ direction may have various kinds of shape, suéh as a curved line like
circle, arc, a straight line and a combination thereof.

“The linear protrusion may be a line of a straight shape, a line of a
curved shape or two or more lines of these shapes.

The linear protrusion can be arranged in varicus ways. For

example, two or more linear protrusions may be arranged parallel and
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close with each other; groups of linear protrusions arranged paraliel
and close with each other may be arranged with a space between them,;
two or more linear protrusions may be arranged with a space between
them: two or more linear protrusions may be arranged with crossing
with each other, forming rhombic shapes in some cases; and combined
arrangements of these arrangements and the like other arrangements
can be made.

As method of the pressing of the linear protrusions to the
“multilayer plastic film, cold compression, pressing with irradiation of
ultrasonic wave, heat pressing and the like methods can be adoptéd.
The heat pressing method is preferable among them.

When the linear protrusion is heated for pressing the multilayer
plastic film, it is preferable that the linear protrusion is heated to the
‘temperature above the melting point of the multilayer plastic film at the
time of the pressing against. the multilayer plastic ﬁlm. Particularly_,
when the multilayer plastic film is a multilayer' film formed by putting
together‘plastic films having different melting points, the top of the
| linear -protrusion of the positive mold is heated to a temperature higher
than the melting point of the plastic film having the lower melting point
and lower than the melting point of the plastic film having the higher

melting point at the tfime of préssin'g against the layer of the plastic film
- having the lower melting point.

The positive mold is pressed against the multilayer plastic film for
a time sufficient .fo_r forming the raised part on the film. The time is
suitably selected according to the condifion and generally in the range

from 0.3 to 3 seconds, preferably in the range from 0.5 to 2 seconds.
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By pressing the linear protrusion against the film, a linear trough
is formed and a raised part is also formed at least on one side, generally
on the both sides of the trough.

The linear protrusion may not be pressed against the multilayer
plastic film so much that the film is cut off. It is necessary that the
multilayer plastic film is continuous at the bottom of the trough.
Thickness of the bottom of the trough can be suitably selected. It is
preferred that the trough is formed in such a way the heat adhesive
layer remains without being cut off.

In the process (1) of the invention, the raised part formed as

described above is fixed.
The fixing of the_ raised parts can be made by various methods,
‘such as coohng by standmg, forced cooling by pressing w1th a cooling
mold or by cooling with a cooling medzum pressing with a mold having
a concave part forenga'ging with the furrow of the linear rib and a
combination of these methods. 'I‘he method of fo_rced cooling is )
preferable among these methods because of; higher efficiency of the
production of the multilayer 'plastic film having .linear ribs. Time of the
forced coolmg is suitably selected according to the kind of the multllayer
plastlc film and the condition of pressing of the positive mold.

The hnear rib is formed on the multilayer plastic film by fixing
'. . the raised part. '

Arrangement of the linear ribs in the invention 1s decided by the
arrangement of the linear protrusion pressed against the multilayer
plastic film. It is preferable that the linear ribs are arranged parallel

with' a specific distance between them. The 'distance between the linear
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ribs is not particularly limited but suitably selected according to the
required stiffness and the shape of the linear ribs.

In the process (1), the method that the multilayer plastic film is
laid on top of a flat mold and the linear protrusion is pressed against the
multilayer plastic film from the above is preferable because the linear
rib can be formed on one side of the film while the other side of the film
is left flat.

The method that two sheets of the multilayer plastic film 1s
pressed against the both sides of a positive mold having linear
protrusions on the sides is also preferable because linear ribs are formed
on the two sheets of the multilayer plastic film simultaneously.

The linear ribs can be formed on the multilayer plastic film by the
methods 'described above. In the present invention, the linear ribs may
~ be formed on one or or both sides of the multilayer plastic film.

. A process of printing on the multilayer plastic film may be added
before or after'the process (-1). |

" In the method of production of the self-supporting bag having
linear ﬁbs of the invention, the process (2) in which more than one of the
multilayer plastic films with the linear ribs obtained in the process (1) or '
the multilayer plastic film with the ribs obtained in the process (1) and
andther multilayer plastic film are put together is comprised.

In the process (2), the multilayer plastic films which are put
together in such a way that the heat adhesive .pl'astic layer is placed
between the layers may be made of separate sheets of the multilayer
plastic film or of a single sheet of the multilayer plastic film which can
be folded to make a double layer sheet. It is necessary that the linear rib

is formed by the process (1) on at least one of the double layers made by
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folding the multilayer plastic film. The linear ribs are formed
preferably on the both of the layers. The linear ribs may be formed on
one or both of the faces of each multilayer plastic film. The ribs may be
formed on the outer side, on the inner side or on.the both of the inner
and outer sides of the combined sheet made by putting together the
multilayer plastic films.

In the process (2), a process in which a multilayer plastic film
constituting the bottom part of the bag is attached to the end parts of the
folded or to be folded multilayer plastic films having linear ribs may be
added before or after the process (2) described above.

Method of folding the multilayer plastic film can be suitably
selected according to the shape of the bag. Examples of the method are
the method of simply folding two sheets of the multilayer pla‘stic film,
the method of folding the end parts so that they form a W shape and the
like. '

As the method of folding the multilayer plastic film in the process
(2), it is preferred that the part constituting the bottom and the part
constituting the trunk are put together in such a way that the parts of

the bottom in the sheets forming the trunk part of the self-supporting

. bag made of the multilayer plastic film having the linear ribs formed in
the process (1) can form an approximate W shape when they are folded
in the longitudinal diréction and that the heat adhesive plastic layer 1s
placed to the inner side. _

In the method of production of the self-supporting bag having
~ linear ribs of the invention, the process (3) of heat sealing the mhltilayer

plastic films having the linear ribs thus put together in the process (2) to

form the shape of the bag is comprised.
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The shape of the bag formed in the process (3) is not particularly
limited. The bag can take various shapes so long as it is the self-
supporting bag having the part constituting the trunk and the part
constituting the bottom.

The heat sealing in the process (3) is made for the purpose of
forming the shape of the bag described above and the shape of the heat
seal may be selected suitably according to the shape of the bag.

In the method of production of the self-supporting bag having
linear ribs of the invention, the process (4) in which the bag 1s cut out
from the heat sealed multilayer plastic films having the linear ribs
produced iﬁ the process (3) is comprised.

The cutting out of the bag in the process (4) can be made by various
methods, such as by cutting with a cutting blades, by cutting with a melt
cutting blade and the like. Shape of the cutting out can be selected
suitably acéording to the shape of the bag made by the multilayer plastic
film. Various shapes can be adopted, such as cutting in a shape of .a
straight line, cutting in a shape of a curved line, cutting by punching out
and the like.

| The process (3) and the proéess (4) may be performed

- simultaneously. When the two processes are performed
‘simultaneously, it 18 preferable that the heat sealing and the cutting by
melting are performed simultaneously by utilizing a heat seal blade or
the heat sealing and the cgtting is performed simultaneously by
pressing the multilayer plastic film with a blade system having both of a
heat seél blade and a cutting blade or a melt cutting blade in a manner
that the heat seal blade and the cutting blade or the melt'cutting bladé

are pressed simultaneously or in a manner that the heat seal blade is
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pressed and then the cutting blade or the melt cutting blade is pressed
after a short time.

In the method of production of the self-supporting bag having
linear ribs of the invention, it is preferable that the processes (1), (2), (3)
and (4) are performed continuously for producing the bag because the
bag can be produced efficiently.

When the self-supporting bag having linear ribs are produced
continuously, it is preferable that the multilayer plastic film having
linear ribs is produced continuously by utilizing a long sheet of the
multilayer plastic film as the material film and by supplying the long
sheet of the multilayer plastic film to the apparatus of forming the linear
ribs continuously or intermittently. The long sheet of the multilayer
plastic film can be supplied by various methods, such as winding it with
a winding roll continuously or intermittently.

A preferred example of the met‘hod of production of the self-
supporting bag having linear ribs of the invention is described in the
following.

The preferred example of the method of production of the self-
supporting bag having linear ribs comprises a process (1) in which
linear ribs comprising linear troughs and linear furrows having a part
cﬁrved to the shape of an approximate arc convex to the inward direction
~are formed on a multilayer plastic film comprising a heat adhesive
 plastic layer at the surface by pressing a positive mold having linear
: protrusions at the top face against the multilayer plastic film to form
linear troughs on the film with decrease of the thickness of the pressed
part of the film and raised parts at the upper edges of the troughs on the
film and by fixing the raised parts on the film, a process.'(2) in which the
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part constituting the bottom and the part constituting the trunk are put
together in such a way that the parts of the bottom in the sheets forming
the trunk part of the self-supporting bag made of the multilayer plastic
film having the linear ribs formed in the process (1) can form an
approximate W shape when they are folded in the longitudinal direction
and that the heat adhesive plastic layer is placed to the inner side, a
process (3) in which side seals are formed on the film for the production
of the self-supporting bag having the bottom part made of the films laid
together to an appfoximate W shape in such a way that the width of the
upper part of the self-supporting bag is 90 % or less of the width of the
bottom part of the bag made of the films laid together to an approximate
W shape and the side seals form the side part of the bag having
‘constriction part at the middle part of the self-supporting bag when the
- bag is in the condition of self-supporting and a process (4) in which a bag
having the side seal lines is cut out from the film prepared in the
process (3). '

The linear ribs formed on the part constituting the trunk of the
self-supporting bag of the invention are formed in the process (1).

Method of forming the linear ribs in the process (1) 1s the same as
that in the method of productio.n of the self-supporting bag of the
invention described above. ' '

Linear ribs having a part curved to the shape of an approximate
arc concave to the inner directidn can be formed by the process (1).

Then, the process (2) in which the part constituting the bottom
and the part constituting the trunk are put together in such a way that
the parts of the bottom in the sheets forming the trunk part of the self-
supporting bag made of the multilayer plastic film having the linear ribs
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formed in the process (1) can form an approximate W shape when they
are folded in the longitudinal direction and that the heat adhesive plastic
layer is placed to the inner side is performed.

The film for producing the self-supporting bag is a film
comprising the part constituting the trunk and the part constituting the
bottom. The self-supporting bag may comprise separate multilayer
plastic films as the film for the part constituting the trunk and the film
for the part constituting the bottom, a multilayer plastic film made by
putting these two films together by adhesion, a multilayer plastic film
made by folding a single multilayer plastic film to the form of a double
structure sheet or a multilayer plastic film made of a cylindrical plastic
film flattened to the form of a double structure sheet. '

The linear ribs comprising the linear troughs and the linear
furrows may be made on the inner side, on the outer side or on both
sides of the self~supporting bag.

When the film for the production of the self-supporting bag
comprises two sheets of film, the film fbr the production of the self-
supporting bag can be prepared by various methods. '

. For example, when the long sheet of the film for the part '
constituting the trunk and the long sheet of the film for the part
constituting the bottom are separate multilayer plastic films, the method
in Which'end parts to the transverse direction of the two long sheets of
the part constituting the trunk are put together by adhesion to the both
end parts of the long sheet of the part constituting the bottom, the
“method in which end parts to the transverse direction of the two long

sheets of the multilayer plastic film are put together by adhesion to form
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the part constituting the bottom in the area put together by adhesion and
the like methods can be performed.

When the film for production of the self-supporting bag is made by
folding a single sheet of the mulﬁlayer plastic film to the form of a
double structure sheet, the method in which the part constituting the
bottom is formed by the area of folding, the method in which separate
end parts are put together by adhesion to form the part constituting the
bottom by the area of the end parts, the method in which, to the end parts
to the transverse direction of the long sheet of the multilayer plastic film
for thle parts constituting the trunk, the long sheet of the multilayer
plastic film for the part constituting the bottom separately prepared is
put together by adhesion and the like methods can be performed.

When the film for production of the self-supporting bag is made of.
a cylindrical plastic film flattened to the form of e double structure .
sheet, the area around the folded part can be made into the part
constituting the bottom. Adhesion of the part constituting the bottom
can be made by various methods and the adhesion by heat sealing 1S
preferable among them. The heat sealing of the part constituting the
bottoni to the part constituting the trunk may be made simultaneously
With the heat sealing in the next process of the production of the self-
supporting bag.

In the method of production of the self-supporting bag, the heat
sealing may be performed by the method of melt adhesion by ultrasonic
wave, the method of adhesion by heating with an adhesive and the like
.methods as well as the method of heat sealing of the narrow meaning.

The heat sealing of the narrow meaning is preferable among them.
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The film for production of the self-supporting bag can be prepared
by various methods as described above. The preferable method among
them is the method of preparation of the part con.stituting the trunk and
the part constituting the bottom from separate multilayer plastic films.

When the film for production of the self-supportihg bag is
prepared by putting together the end parts to the transverse direction of
the long sheets of the part constituting the trunk to the both end parts to
the transverse direction of the long sheet of the part constituting the
bottom with a suitable width by adhesion, the part put together by
adhesion works as a reinforcing part in the whole peripheral part of the
bottom part which makes contact with the floor surface when the self-

supporting bag is in the condition of self-supporting. When the part
- constituting the bottom and the part constituting the trunk are made of
different kinds of the multilayer plastic film, thickness and kind of each
plastic film can be varied separately to comply with various kinds of
required properties. The width of the part put together by adhesion 1s
preferably in the range from 2 to 10 mm. '

Also in the case that other kinds of film are utilized as the film for
production of the self-supporting bag, it is preferable that the part put
together by adhesion described above is made on the whole periphery of
the bottom part of the self-supporting bag like the methods described
above.

The film for production of the self-suﬁporting bag may comprise a
single long sheet of film forming the part constituting the bottom dr two
. long sheets of film forming the part constituting the bottom at the both
end parts to the transverse direction of the long sheet of film forming the

part constituting the trunk. The film comprising two long sheets of film
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forming the part constituting the bottom is preferable because two self-
supporting bags can be cut out to the transverse direction and the self-
~ supporting bag can be produced more efficiently.

In the preferred method of production of the self-supporting bag,
the part constituting the trunk is put together with the part constituting
the bottom one on top of the other with the heat adhesive plastic layer
placed at the inner side in such a way that the film forming the part
constituting the bottom described above forms an approximate W shape
when the film forming the part constituting the bottom 1is folded to the
longitudinal direction.

When the films are put together, it is not necessarily required that
the part put together forms the approximate W shape at the time when
the films are put together. It is only necessary that the part takes the
apprbximate W shape when the part constituting the bottom is folded to
~ the longitudinal direction. The part constituting the bottom may be
attached without folding to the part constituting the trunk in the folded
condition or the part constituting th'e trunk is attached to the part
constituting the bottom in the folded condition.

When the long sheet of the film forming the part constitﬁting the
bottom i's put together with the long sheet of the film forming the part
- constituting the trunk as described above, the two long sheets of the film
constituting the trunk are put together with the the long sheet of the film
constituting the bottom by having the folded part to the longitudinal
direction of the long sheet of the film forming the bottom at the middle of
- the two parts. ,

When .the part constituting the bottom and the part constituting

the trunk are made of separate films, these two parts are not necessarily
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put together by adhesion but they may be put together by adhesion.
When the two parts are not put together by adhesion, they can be put
together by heat sealing or the like in a later process.

In the preferred method of the production of the self-supporting
bag, the process (3) in which the shape of the bag is formed from the
multilayer plastic films put together in the process (2) is performed.

The heat sealing in the process (3) is performed to form the shape
of the bag in such a way that the linear ribs are arranged on specified
locations. Shape of the heat seal can be suitably selected according to the
shape of the bag. It is preferred that the linear ribs are formed on the
multilayer plastic film at locations designated in advance.

Shape of the side part of the self-supporting bag can be formed by
forming the heat seal lines described above on the film after the part
constituting the bottom of the multilayer plastic film is folded tb the W
shape. | . '

Various shapes of the bottom can be made by heat Sealing 1n
- various Ways while the parts coristituting the trunk are put together
with the part constituting the bottom. The heat seal part having oblique
inner side between the end part of the bottom and the folded line made by
folding to the longitudinal direction of the part constituting the bottom or
the heat seal part having the inner side curved to the shape of arc of the
curvature of R80 or more between the lower ends of the heat seal parts
h'aving the oblique inner sides is formed in the process (3). These heat

seal parts are formed so that the bottom takes an approximately
| hexagonal shape when the bag is in the condition of Self~supporting.
The heat seal part having oblique inner side may be formed with

or without folding of the part constituting the bottom.
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In the preferred method of the production of the self-supporting
bag, the process (4) in which the bag is cut out from the multilayer
plastic film prepared in the process (3) is performed.

The process (4) is the same as the process (4) in the method of
production of the self-supporting bag of the invention described above.

In the preferred method of production of the self-supporting bag of
the invention, like the method of production of the self-supporting bag
described above, it is preferred that the processes (1), (2), (3) and (4) are
performed continuously to produce the self-supporting bag continuously
because the self-supporting bag can be produced efficiently.

Tﬁe self-supporting bag of the invention is produced by cutting out
the self-supporting bag having the heat seal lines described above from
the multilayer plastic film. It is preferred that two self-supporting bags
.a'rranged to the transverse direction of the long sheet of the multilayer'
~ plastic film forming the part constituting the trunk are cut out

simultaneously. When the film for production of the self-supporting bag
. in which the both end parts to the transverse direction of the long sheet

of the plastic film made by putting two sheets together cofreSponds to the

: parts consﬁtuting the bottom of the two self-supporting bags is utilized,
. two self-Supporting bags arranged in opposite directions can be cut out.

Height and width of the self-supporting bag are not particularly
limited and various sizes can selected ‘according to the required
properties. The self-supporting bag of the invention has the excellent
self-supporting property and the excellent property of holding the shape
even when the size of the bag is considerably large.

When the self-supporting bag is produced by utilizing laminates of

plastic films having different melting points, the heat seal necessary for
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the preparation of the bag can be made by a single process and the bag
can be produced efficiently.

The apparatus for production of the self-supporting bag having
linear ribs to practice the method of the production of the invention 1s
described in the following.

The apparatus of production of a self-supporting bag having
linear ribs comprises means (1) of producing a multilayer plastic film
having linear ribs comprising a means of positive molding which
comprises a positive mold having linear protrusions at the top face, a
means of supplying a material which supplies a multilayer plastic film
comprising a heat adhesive ﬁlastic layer as the surface layer to the
means of positive molding and a means of fixing raised parts on the
multilayer plastic. film which are formed by pressing the linear
protrusions of the positivemold to the multilayer plastic film; means (2)
of putting together two or more of the multilayer plastic film having
linear ribs or the multilayer plastic film having linear ribs and another
- multilayer film in such a way that the heat adhesive plastic layers are
placed between the layers; means (3) of heat sealing the multilayer
pla.stic films thus put together to form the shape of the bag and means
' (4) of cutting out the bag from the heat sealed multilayer plastic film.

. The means (1) of producing a multilayer plastic film having
linear ribs comprises a means of positive molding which comprises a
:poeitive mold having linear p‘rotrusions at the top face, a means of
eupplying a material which supplies a multilayer- plastic film
_ comprislng a heat adhesive plastic layer as the surface layer to the

means of positive molding and a means of fixing raised parts on the
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multilayer plastic film which are formed by pressing the linear
protrusions of the positive mold to the multilayer plastic film.

These means have the same function as the functions described in
the process (1) of the method of production of self-supporting bag having
linear ribs of the invention. Other functions than those described above
are described in the following.

The means of positive molding comprising a positive mold having
a linear protrusion at the top face can be driven by various kinds of
driving method. Examples of the driving method are the method of
pressing against and removing from the plastic film by meving the
positive mold vertically back and forth, the method of pressing linear
protrusions formed on the surface of a roll against the plastic film by
rotating the roll and the like.

It is preferred that linear ribs are formed in two sheets of the
multilayer plastic film simultaneously by utilizing a positive mold of a
plate shape having linear protrusions on the both faces, pressing two
sheets of the multilayer plastic film against the both faces of the mold
simultaneously and pressing a pressingplate hairing a flat surfa(:e ‘

downward against the upper multilayer plastic film on the mold. When

~ the bag is produced by putting together two sheets of the the multilayer

,plastic' film on which linear ribs are formed by this method, the linear

' ribs can be arranged on the opposite parts constituting the trunk of the

" self-suppofting bag simultaneously and the formation of the linear ribs

~ on the multilayer plastic film and the formation of the shape of the self-
supporting bag can be performed efficiently.

The means of fixing the raised part can be driven by various kinds

of driving methods. Examplee of the driving method are the method of
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pressing against and removing from the multilayer plastic film with a
cooling mold by moving the cooling mold vertically back and forth, the
method of pressing the multilayer plastic film with a cooling roll by
rotating the roll and the like.

The means of positive molding comprising a positive mold having
linear protrusions at the top face and the means of fixing the raised part
may be fixed together or arllanged separately. When the means of
positive molding comprising a positive mold having linear protrusions
at the top face and the means of fixing the raised part are arranged
separately, the multilayer plastic film can be transferred between them
by various methods, such as the method of transfer by clipping the
multilayer plastic film with clamps and moving the clamps
intermittently. '

In the means (1) of the invention, a winding means which winds

the multilayer plastic film produced‘ in the process may be comprised.
' The winding means can wind the multilayer plastic film continuously
or intermittently. .

The apparatus of prodﬁction of the self-supporting bag having
linear ribs comprises means (2) of putting together two or more of the
multilayer plastic film having linear ribs or the multilayer plastic film
having linear ribs and another multilayer film by laying one on top of
the other in such a way that the heat adhesive plastic layers are placed
between the layers.

As the méans of putting together the multilayer plastic ﬁl'ms, the
method of putting together by guiding the multilayer plastic films with
) rolls, the method of putting together by guiding the multilayer plastic

films by.guides or other various kinds of method can be adopted.
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The apparatus of production of the self-supporting bag having
linear ribs comprises means (3) of heat sealing the multilayer plastic
films thus put together to form the shape of the bag.

The heat seal can be made by driving various kinds of means of
melt sealing, such as the means of melt sealing with a heat seal bar, the
means of melt sealing with vibration of ultrasonic wave, the means of

melt sealing by heating with an adhesive and the like with a driving

apparatus as described above.
The driving of the means of melt sealing can be made by various
methods, such as the method of pressing against and removing from the
multil'ayer plastic film a means of heatil;g which moves vertically back
and forth, the method of heat sealing the multilayer plastic film with a
heating means attached on the surface of a roll by rotating the roll and

the like. - '
‘ , The apparatus of production of the self-supporting bag having

“linear ribs comprises means (4) of cutting out a bag from the heat sealed

multilayer plastic film. '
The cutting out can be performed by driving cutting blades or melt
cutting blades with a driving apparatus. The cutting blades can be

 attached, for example, to a driving apparatus moving vertically or on the

N 'sﬁrface of a rotating roll.

- [Example]
' The invention is described in more detail with reference to the
' attached drawings of the examples in the following.

However, these examples are intended to illustrate the invention

and are not to be construed to limit the scope of the invention.

41
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Figure 1 is a chart showing the outline of the apparatus of
production of the multilayer plastic film haﬁng linear ribs utilized in
the process (1) of the invention.

In Figure 1, a long sheet of a multilayer plastic film 2
(composition: a two layer film comprising a polyethylene film of 140 um
thickness and a stretched nylon 6-6 film of 15 um thickness; thickness
and width of the two layer film: 160 uym and 550 mm, respectively) is

supplied from a material sheet roll 1 of the multilayer plastic film to a
positive mold 4 through a dancer roll 3. In the part of the positive mold,
the multilayer plastic film 2 is laid on the top of a receiving table 18 made
of a flat metal plate (a flat plate mold) in such a way that the layer of the
stretched nylon 6-6 film is on the lower side. The poSitive roll on which,
in a similar way to the arrangement shown in Figure 4, linear
protrusions having parts cuwéd to the shape of ari approximate arc of a
width of 600 j.tm, length of 30 mm and curvature of R15 are arranged at a
distance of 30 mm is pressed against the multilayer plastic film 2 with
downward movement by a poSitive.mold driver 5 which can move the

pOsitive mold 4 vertiéally. The linear protru'sionshaving parts curved to

o ] the :shape of an.‘approximate' arc at the top face of the positive mold 4 is

P heated to .120°C. In a part‘icular éxample, the linear protrusions are

o pfessed‘ against the multilayer plastic film until the the depth of the

- trough on the plastic film and the thickness of the film at the bottom of
~ the trough became 130 pm and 30 pm respectively and then kept in this

-condition for 1 second.

Then, a holder 8 is moved downward by a holder driver 9 which

L cah move the holder 8 vertically to hold the multilayer plastic film )

intermittently. The positive mold 4 is moved upward by the positive mold
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driver 5 to separate the positive mold 4 from the film. When the positive
mold 4 is moved upward, the multilayer plastic film 2 is held down by
the holder 8 and a cooling mold 6 so that the multilayer plastic film 2 is

not pulled up with the positive mold. By this process, linear troughs
having width of 600 ptm and depth of 130 um and raised parts having

height of 80 pm at the both sides of the upper edges of the troughs can be

formed on the multilayer film in this particular example.

The holder 8 and the cooling mold 6 are then pulled up and the
multilayer plastic film 2 is held with pairs of clamps 10, 12 and 13, 15 by
moving the clamps 10 and 13 downward with clamp drivers 11 and 14.
The clamps are transferred to a cooling apparatus of the next stage by
moving them with a clamp pitch mover 17 along a clamp axis 16 by one
'pitch to the horizontal direction. The clamps return to the original
positions after the multilayer plastic film 2 is moved by one pitch.

In the cooling apparatus, the cooling mold 6 is moved downward
by the cooling mold driver 7 which can move the cooling mold 6 vertically
 to make approach to the multilayer plastic film 2. The cooling mold 6

blows air stream of 25°C to the surface of the multilayer plastic film 2 for
. 1.5 seéonds. Then, the' cooling mold 6 is pulled upward and the
multilayer plastic film having linear ribs 2 is winded into a winding roll
20. After the cooling mold 6 starts blowing the air, the positive mold 4 is
moved downward to press the multilayer plastic film 2. The procedures
described above are repeated and the plastic ﬁlm having the linear
troughs and the linear ribs can be produced continuously..

Tension of the multilayer plastic film 2 can be adjusted by the

dancer rolls.
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Thus, ribs are formed on the multilayer plastic film in such a
way that the troughs are formed on the polyethylene film layer alone.

In Figure 2, parallel ribs are formed on one side of the multilayer
plastic film 2.

In Figure 3, another example of the shape of the linear ribs
formed on the multilayer plastic film 2 is shown. The linear ribs form
rhombic shape.

In Figure 4, linear ribs having parts curved to the shape of an
approximate arc 21 are fornie@ on one side of the multilayer plastic film
2.

Figure 5 is a magnified section view showing the formation of the
linear troughs 25 and the raised parts 24 by pressing of the linear
protrusions 22 and 23 at the top face of the positive mold 4 against the
multilayer plastic film 2. The surface of the positive mold 4 excluding
~ the area of the linear protrusions 22 and 23 is covered with a heat
~insulating material 52 so that heat is transferred easily from the
protrusions 22 and 23 to the multilayer plastic film 2 but with difﬁculty
from 'other‘ parts of the sﬁrface. ‘The linear ribs are formed efficiently by
this method. -

- Figure 6 is a magniﬁed section view 'showing formation of the
troughs .25 and the raised pari:s 24 when the distance betWeen the tWo
linear protrusions 22 and 23 shown in Figure 5 are made shorter. Width
| of the linear protrusions 22 and 23 are 500 pm respectively and the

~ distance between them is 2 mm. Because of this change,.the number of

“the raised part 24 is reduced to 3.
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Figure 7 shows another example of the shape of the positive mold
4 which forms ribs on the self-supporting bag of the invention in the
apparatus for formation of linear ribs shown in Figure 1.

This positive mold 4 has a plate shape, having the linear
protrusions 22 and 23 at the both sides thereof. The positive mold takes a
fixed position in the apparatus and sheets of the multilayer plastic film
are pressed against the both sides of the mold. The pressing plates 51
which can move vertically are pressed against the sheets of the
multilayer plastic film. By this method, linear ribs can be formed on two
sheets of the multilayer plastic film simultaneously.

Figure 8 is a section view of the multilayer plastic film having
linear ribs formed by the positive mold 4 of Figure 7.

Figure 9 is a chart showing outline of the apparatus of production
‘ of self-suppbrting bag of the invention. ‘The plastic film pulled out from
the material sheet roll in the figure is the- multilayer plastic ﬁlm. utilized

in Figure 1. The linear ribs are formed on the plastic film by the
~ apparatus of formation of linear troughs and linear ribs (part A) shown

in Figure 1. ' '
' : The multilayer plastic film having linear ribs is then rotated by 90

‘degree With a guide for change of direction 26 and cut along the central
line to the longitudinal direction by .a cutter 27 to form two sheets of the
“ multilayer plastic film having linear ribs. The two sheets of the
"~ multilayer plasﬁc film having linear ribs thus formed are further
rotated by 90 degree with rolls 28 and put together by rolls .30 in such a
‘way that the faces having the linear ribs are placed inward. At the
' same'time, the multilayer plastic film forming the part constituting the

~ bottom (the same film as the multilayer plastic film shown in Figure 1)
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29 is folded into a half and inserted between the sheets of the multilayer
plastic film having linear ribs put together in the above at the both end
parts thereof. By this process, the end parts of the sheet comprise four
sheets of the multilayer plastic film put together. The multilayer plastic
film forming the part constituting the bottom is supplied from the
material sheet roll placed at the side perpendicular to the plane of the
drawing though it is not shown in Figure 9.

The multilayer plastic film put together is laid on the receiving
~ table for heat seal 34 and the side part and the bottom part of the bag are
heat sealed by the heat seal bar 32 to form the shape a bag.

The heat sealed multilayer plastic film is then cooled by a cooling
mold 35 and cut to the shape of the bag by a cutting blade 37 to produce
the bag 37. The remaining sheet of the multilayer plastic film after
cutting out of the bag 37 is winded by a winding roll which is not shown
in the figure. o . .

In the method of Figure_Q, the cutter 27 may be placed before the

apparatus of formation of the linear ribs (A) to prepare two sheets of the

~ multilayer plastic film there and the linear ribs may be formed on the

separated two sheets of the multilayer plastic film by pressing them with

the positive mold of Figure 7. _ '

In Figure 10, parts constituting the trunk 41 made of two long
sheets of the multilayer plastic film having linear ribs which have the
~same width (composition: a multilayer film comprising polypropylene
film having thickness of 100 pm and stretched nylon 6:6 film haifing
thickness of 156 pum; thickness of the multilayer film: 120 um) are put
together. The both end parts to the transverse direction of this combined

sheet are opened and the part constituting the bottom 42 made of a long
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sheet of the multilayer plastic film (composition: the same as the
multilayer plastic film of the part constituting the trunk; thickness: 120 .
um) is inserted to the open end parts of the part constituting the trunk
and attached to them at heat seal lines 43 having width of 5 mm by heat
sealing at 180°C with a heat seal bar in such a way that the
polypropylene layer is utilized as the heat sealing face. The heat seal
lines are located in the peripheral part of the bottom part of the bag when
the bag is self-supporting and the stiffness of the bag can be enhanced by
the heat seal lines.

In Figure 11, the film for production of the self-supporting bag
comprising parts constituting the trunk 41 is attached with the parts
constituting the bottom 42 before the heat sealing and the parts
cohstituting the bottom 42 therein is folded at the folding part 45 and
inserted between the end parts of the parts constituting the trunk. The
two sheets 'o.f the part constituting t’he. trunk 41 are put together with
complete fitting and the whole thing takes a flat shape.

In Figure 12, a heat seal bar' of 180°C which can be moved
irertically is pressed agains.t the part constituting the trunk 41 of the flat |
s'hape to form the side seal lines 46 wh,i'ch constitute the side parts of the
self-su'pporting bag. The 'part constituting thé trunk made from
multiple sheets in the above can be easily melt sealed by the heat .s.eal bar
of 180°C because the layer of polypropylene having lower meltihg point is
laid. at the inner side. The side"seal lines 46 have a width of 56 mm. The
.sel'f—supporting bag has a constriction part at the middle part of the bag
in the vertical direction and, above the constriction part, the width of the
.bag'is continuously decreased toward the top of the bag. In the part
'folded to a W shape in the part constituting the bottom, parts in which

47
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polypropylene films are faced with each other can be heat sealed to form
the side seal lines 46. However, layers of the stretched nylon 6-6 film
having the higher melting temperature are face with each other at the
innermost part and this part cannot be heat sealed by the heat seal bar
of 180°C. For solving this problem, a number of small holes are made at
the positions of side seal lines 46 in the part constituting the bottom
before the heat sealing. The sheets in these parts are heat sealed with
the melt polypropylene ‘which melts and moves to the interface of the
sheets of the stretched nylon 6-6 through the holes by the heat pressing
with the heat seal bar. The heat seal lines in the area where the layers
of the stretched nylon 6-6 are faced with each other are not necessarily
sealed continuously. |

In Figute 12, heat seal lines 43 and heat seal lines 44 are
simultaneouSly formed when the side seal lines 46 are formed. These
lines may be formed separately. When the heat seal lines 43 and the
heat seal lines 44,are formed separately, the heat sealing can be made by
pressing the heaﬁ seal bar on the multilayer plastic film.

- When these heat seal lines are formed simultaneouely, the part
where the layers of the polypropylene having the lower melting
- ‘temperature are faced with each other can be heat sealed easily but the
part where the layers of the stretched nylon 6-6 having the higher

‘melting point are face with each other is not heat sealed. Thus, the heat
seal lines 43 and 44 and the side seal lines 46 can be formed efficiently.
Length between the folded part 45 and the end part of the bottom
‘can be suitably selected according to the required properties of the self-

supporting bag. It is preferably in the range from 10 to 40 % of the width
of the self-supporting bag.
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At the top end of the self-supporting bag, an opening is formed.
With of the opening is about 50 % of the width of the folded part of the
bottom. From the plastic film 41 on which the side seal lines 46 are
formed, the self-supporting bag can be produced by punching out with a
punching blade along the outside of the side seal lines 46. The formation
of the side seal line and the punching out of the bag may be performed
 simultaneously.

The remaining part of the long sheet of the multilayer plastic film
after the self-supporting bag is punched out is winded by a winding roll
which is not shown in the figure. '

Figure 13 is a plan view of an example of the self-supporting bag of
the invention. |
‘ Figure 13 shows 3 self-supporting bag made by attaching a
stopper with a cap to the self-supporting bag of the invention punched
out by the apparatus of production of the self-supporting bag shown in
Figure 9. In the side seal lines 46 at the side parts of the self-supporting
~ bag, a constri(:tion part is formed in the area between the point B and the .
 point C at the middle paft of the each side seal line. In the parts of the
' oblique heat seal lines 44, the areas inside of the the oblique heat seal
‘lines 44 and the heat seal lines at the bottom 43 are heat sealed except the
areas of ellipses and circles and the stiffness of the bottom part is further
~enhanced by this structure. ,
In this particular example, the self-supporting bag has a height of
- 260 mm, a width of 140 mm at the folded part 5 of the self-supporting
bag, a width of the opening at the top of the self-supporting bag of 80 mm
 and a length between the folded part 5 and the end part of the bottom of

40 mm.



2088249

Figure 14 shows a self-supporting bag made by attaching a
stopper with a cap to the self-supporting bag of the invention punched
out by the apparatus of production of the self-supporting bag shown in
Figure 9. In the side seal lines 46 at the side parts of the self-supporting
bag, a constriction part is formed in the area between the point B and the
point C at the middle part of the each side seal line.

This self-supporting bag has a pair of linear ribs 21 having a part
curved to the shape of an approximate arc and convex to the inward
direction at the symmetrical positions on both sides at positions lower
than the constriction part A by 10 % of the height of the bag and
separated from the side seal lines 46 to the inward direction by 30 % of
the width of the bag. These linear ribs 21 has the part curved to the
shape of an approximate arc of the curvature of R15 and convex to the
inward direction. Length of the part curved to the shape of an
approximate arc is 30 cm. The upper end parts of the linear ribs 21 have
the shape of arc of the curvature of R100 and the ends are at positions
separated from the top of the bag by 15 % and from the side seal lines to
the inward direction by 5 % of the width of the bag. This pair of the
linear ribs are formed on the both parts constituting the trunk. Because
the linear ribs 21 are easily folded, the linear troughs are folded to form
~ the end part of the concave part formed by the constriction part when the
self-supporting bag is charged with the content. Thus, the formation of
the concave part by the constriction part can be assured and the very
~excellent self-supporting property can be realized. Furthermore, the
concave part can be formed at a specified position with a specified shape

and the very excellent property of holding shape can also be realized.
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In the part of the obliqu'e heat seal line 44, the area inside of the
the oblique heat seal line 44 and the heat seal line at the bottom 43 is heat
sealed except the areas of an ellipse and a circle and the stiffness of the
bottom part is further enhanced.

In this particular example, the self-supporting bag has a height of
260 mm, a width of 140 mm at the folded part 45 of the self-supporting
bag, a width of the opening at the top of the sel-supporting bag of 80 mm
and a length between the folded part 45 and the end part of the bottom of
40 mm.

. When the bag is charged with a content, the bag shows excellent
property of self-supporting and remains standing when the lower parts
of the bag is pushed With fingers from the both ‘sides. The bag resumes
the orig'inal-shape when the fingers are removed, showing that the bag
hes the excellent property of ‘ resuming the original shape and the
excellent property of holding the shape.
. Figures 15, 16 and 17 are plan views showing other shapes of the

~ self-supporting bag of the invention.

Flgure 15 shows a bag in Wthh the upper ends and the lower
~ends of the lmear ribs are extended The upper ends of the ribs are

- extended to the height of about 85 % of the helght of the bag. The lower

. ends of the bag are extended along the side seal lines 46 to the positions

" at the inside of the side seal lines 46 by about 25 % of the w1dth of the bag.
' Surfaces can be formed by the linear ribs 21 and the self-supportmg bag
'havmg very excellent self-supporting property can be produced.

At the lower end of the bottom part of the self-supporting_bag, the
heat seal parts having a inner side of an oblique line 44 are fomied at the

- both sides of the bottom part of the bag. In the area between the two

51



2085249

lower ends of the heat seal parts having the inner side of the oblique line
44, a heat seal part having the inner side curved to the shape of an arc of
R150 43 is formed. The heat seal part 43 having the inner side curved to
the shape of an arc is an reinforcing part forming the periphery of the
bottom part of the bag. Because the inner end of this heat seal part is
curved to the shape of an arc, the reinforcing part is not deformed to the
inside and thus the bag has the very excellent self-supporting property.

In Figure 15, linear ribs 53 for guiding the content are formed on
the inner surface of the part constituting the trunk at the upper part of
the self-supporting bag. The linear ribs 53 have a similar shape to that
of the linear ribs 21. When the linear ribs are formed on the inner
surface of the part constituting the trunk, the ribs work as the passage to
the content and the content of the bag can be easily discharged through
this passage. '

In Figure 16, side seal lines 46 have a shape of straight line in the
atea above the constriction part. The linear ribs 21 have the lower énds
~extended like the one in Figure 15 but the upper ends of the ribs are not
_ exfended. '

In Figure 17, outside ends of the side seal lines 46 are formed so

~that the width of the upper part of the self-supporting bag has the same
~as that of the bottom part of the bag. This shape has the advantage that,
when the self-supporting bag is punched out from the multilayer plastic
film, removing the scrap pieces is not necessary. The self-supporting
property of the bag can be satisfactorily retained even when additional
parts remain at the outside of the side seal lines.

Figure 18 is a perspectivg view of the self-supporting bag shown in

.Figure 15 when it is charged with a liquid content. Figure 19 is a side
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view of the self-supporting bag shown in Figure 15 when it is charged
with the liquid content.

Figure 20 shows a doipack which is one of conventional self-
supporting bags. In the bottom part, heat seal parts curved to the shape
of an arc of R65 at the inner sides are formed. The reinforced part at the
bottom is deformed to a concave shape and the bag is inferior in the self-
supporting property.

According to the invention, the self-supporting bag having the
excellent self-supporting property and the excellent property of holding

shape and easy for handling can be provided.

Accbrding to the invention, the linear ribs can be formed easily
and efficiently on the multilayer plastic film, the stiffness of the
multilayer plastic film can be enhanced and furthermore the self-
supporting bag having linear ribs and high stiffness can be produced

easily and efficiently from the multilayer plastic film having linear ribs.

- ' [Industrial application]

The invention is related to the self-supporting bag having the
fexcellent stability in the self-supporting condition and the excellent

property of holding shape and easy for handling.
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The embodiments of the invention in which an exclusive
property or privilege 1s claimed are defined as follows:

1. A self-supporting bag having a trunk part and a bottom part, at least the trunk part
having a trunk wall made of multilayered plastic film, the self-supporting bag
comprising:

an 1nner layer of a heat adherable plastic material being laminated with an outer
layer of a different material to form the multilayered plastic film of the trunk wall;

the trunk wall having convex and concave portions and having linear ribs formed

in a surface thereof to stiffen the bag.

2. A selt-supporting bag as claimed in claim 1, wherein the trunk part of the
self-supporting bag 1s formed by a pair of the multilayered plastic films adhered to one

another along side seal lines.

3. A self-supporting bag as claimed in claim 2 wherein the side seal lines converge so
that the bag has an upper portion of a width which is narrower than the width of the
tolded part constituting the bottom part of the bag.

4. A self-supporting bag of claim 3, wherein the ribs and grooves are formed in the heat

adherable plastic material.

5. The self-supporting bag of claim 3, wherein the outer layer of the multilayered plastic

t1lm has a melting point higher than that of the inner layer.

6. A self-supporting bag as claimed in claim 2 wherein the side seal lines converge

toward one another proximate the middle of the trunk to form a constricted part.

7. A self-supporting bag as claimed in claim 6 wherein the linear ribs are configured as

convex curves with respect to longitudinal center lines of the film forming the trunk wall
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at position located at about the same height as the constricted part the convex curve being

separated from the side seal lines by about at least 10% of the width of the bag.

8. A self-supporting bag as claimed 1n claim 7 wherein the linear ribs have lower end

portions which are extended to the vicinity of the bottom area of the bag.

9. A self-supporting bag as claimed in claim 6 wherein the bottom part has a fold therein

which forms a folded part of a selected width which cooperates with the trunk part to

form an approximate W shape.

10. A selt-supporting bag as claimed in claim 9 wherein the side seal lines converge so
that the bag has an upper portion of a width which i1s narrower than the width of a folded

part constituting the bottom part of the bag.

11. A self-supporting Bag as claimed 1n claim 10 wherein the linear ribs are configured
as convex curves with respect to the longitudinal center lines of the films forming the
trunk wall at positions located at about the same height as the constricted part, the convex
curves being separated from the side seal lines by about at least 10% of the width of the

bag.

12. A self-supporting bag as claimed in claim 11 wherein the linear ribs upper end

portions which extend to the vicinity of the side seal lines at the top of the bag.

13. A self-supporting bag as claimed in claim 11 wherein the linear ribs have lower end

portions which are extend to the vicinity of the bottom area of the bag along the side seal

lines.

14. A self-supporting bag as claimed in claim 13 wherein the linear ribs have upper end

portions which extend to the vicinity of the side seal lines at the top of the bag.

15. A self-supporting bag as claimed in claim 14 wherein the linear ribs are formed by

pressing a positive mold having linear protrusions on a top face against the multilayer
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plastic film to torm linear troughs in the film with a decrease in thickness of the film and

‘with raised parts at the upper edges of the troughs forming the ribs on the film.

16. A self-supporting bag as claimed in claim 15 wherein additional linear ribs for

guiding content are formed on the inner surface of the outlet of the bag.

17. A selt-supporting bag as claimed in claim 1 wherein the bottom part is folded so that
the trunk part and the bottom part form an approximate W shape, the bottom part having

heat seal parts having oblique inner sides placed between the ends thereof so that the
bottom part of the bag forms a generally hexagonal shape when in a self-supporting mode
and heat seal parts having inner sides curved to a shape of an arc of at least an R80
curvature are formed 1n parts between lower ends of the heat seal parts having oblique

inner sides.

18. A self-supporting bag as claimed in claim 1 wherein the bottom part has a fold therein
which forms a folded part of a selected width which cooperates with the trunk part to

form an approximate W shape.
19. The self-supporting bag of claim 18, wherein grooves are juxtaposed with the ribs.

20. A self-supporting bag as claimed in claim 1 wherein the linear ribs are formed by
pressing a positive mold having linear protrusions at the top face against the multilayer
plastic film to form linear troughs on the film with decrease of the thickness of the
pressed parts of the film and raised parts at the upper edges of the troughs on the film and
by fixing the raised parts on the film.

21. A selt-supporting bag as claimed in claim 1 wherein additional linear ribs for guiding

content are formed on the inner surface of the outlet of the bag.

22. A method of producing a self-supporting bag having a trunk with linear ribs

comprising:
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providing a multilayer plasﬁc film with an inner layer of a heat adherable plastic
having a surface for facing into the bag and an outer layer of a different material:

pressing a positive mold with linear protrusions against the heat adherable plastic
of the inner layer to form therein linear troughs between pairs of ribs raised with respect
to the surface of the inner layer; '

superimposing two sheets of the multilayered plastic film with the inner layers

facing one another;

adhering the sheets to one another along seam lines, and cutting the
superimposed, adhered sheets at the seam lines to separate the self-supporting bag from

the sheets of multilayered plastic film.

23. A method of producing a self-supporting bag having linear is as claimed in ¢laim 22
wherein the inner and outer layers have different melting points and the linear protrusions
at the top face of the positive mold are pressed agairist the layer of the plastic film having
the lower melting point while the linear protrusions are heated to a temperature higher
than the meltihg point of the plastic film having the lower melting point and lower than

the melting point of the plastic film having the higher melting point.

24. A method of producing a self-supporting bag having linear ribs as claimed in claim
22 wherein the raised ribs on the formed by cooling the film subsequent to forming the

ribs.

25. A method of producing a self-supporting bag having linear ribs as claimed in claim

22 mcluding attaching a plastic film for a part constituting a bottom of the bag to end

parts of each of the plastic films.

26. A method of production of a self-supporting bag having linear ribs as claimed in

claim 21 wherein the multilayer plastic film is made by cutting a long sheet of the

multilayer plastic film supplied from a material sheet roll into two sheets in the

longitudinal direction.
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27. An apparatus for producing self-supporting bags from multilayer plastic film having
an inner layer of a heat adherable plastic and an outer layer of another matenal,
comprising:

means for advancing the multilayer plastic film from a supply roll;

a positive mold having a face with linear protrusions for penetrating the heat
adherable plastic of the multilayer plastic film to form troughs therein;

means for fixing raised ribs proximate the troughs;

means for superimposing the multilayer plastic film with two inner layers of heat
adherable plastic facing one another;

means for inserting a sheet of multilayer plastic film between the superimposed
multilayer plastic film;

means for heat sealing the heat adherable plastic layers of the 'superimposed
multilayer plastic film along sealing lines outlining the individual bags; and

means for cutting the film at the seal lines to separate the individual bags from the

plastic film.

28. An apparatus for producing self-standing bags as claimed in claim 27 wherein the

means for fixing the raised ribs on the multilayer plastic film 1s a cooling mold.

29. An apparatus for producing self-standing bags as claimed in claim 27 wherein a
means for attaching a plastic film for the part constituting the bottom of the bag to the
end parts of each of two multilayer plastic films having ribs 1s comprised before or after

the means (2).

30. An apparatus for producing self-standing bags as claimed in claim 27 wherein the
multilayer plastic film further includes means for cutting the multilayer plastic film

supplied from the supply roll into two sheets in the longitudinal direction to provide

multilayer plastic film for superimposition.
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