
;fghie3eFCt^j86nTw DESCRIPTION PAPER CUP FOR MICROWAVE OVEN, PAPER CUP
CORRESPONDING TO MICROWAVE OVEN, AND MANUFACTURING METHOD THEREOF TECHNICAL
FIELD The present invention relates to a paper cup used in a microwave
oven. BACKGROUND ART Conventionally, paper cups have been widely used as
containers for accommodating hot drink or instant food in automatic
venders. Although not generally carried out, paper cups accommodating drink
or daily dish have been heated directly with the microwave oven for
cooking. However, when a paper cup having an ordinary shape and
accommodating a content is heated with a microwave oven for cooking, a rim
of the bottom of the paper cup may be burnt. The reason is as follows .
Basically, cellulose of pulp of paper material absorbs microwave from the
microwave oven. Consequently, paper thickness increases at a portion where
papers overlaps, so that the quantity of heat generation increases.
However, because the surface area of the rim of the bottom is so small that
the amount of heat radiation is small , generated heat is accumulated in
the rim of the bottom. As a result, the temperature of the rim increases
thereby leading to burning. However, if there is any content in the cup,
the heat generated and accumulated 1   in the paper is absorbed by the
content, thereby making it difficult to burn. Further, irradiating
microwave from both sides, inside and outside of the rim of the bottom
causes that burning to occur. That is, an ordinary paper cup, as shown in
FIG. 32, has a rim 3 as a joint portion between a body member 1 and a
bottom member 2. This rim 3 never contacts the content, so that it is
likely to accumulate heat and because it is irradiated with microwave from
both side, inside and outside, it is likely to be burnt. To solve this
problem, a paper cup for a microwave oven having no rim has been disclosed
in Japanese Patent Application Laid-Open No. 11-11541 . Actually, in a
paper cup for a microwave oven having no rim as shown in FIG. 33, no
burning is observed. However, in the paper cup for a microwave oven having
no rim, a joint portion between the body member 1 and the bottom member 2
is insufficient and as a result, there may occur a leakage depending on the
content. 



DISCLOSURE OF INVENTION An object of the present invention is to provide a
paper cup for a microwave oven and a paper cup corresponding to a microwave
oven, in which, when such a content as drink, instant food is accommodated
in the same cup and cooked by heating with a microwave oven, the content
never overflows and no burning is generated at any portion thereof , and a
manufacturing method thereof. As a result of consideration for solving the
2   above-described problems, the first paper cup for a microwave oven of
the present invention comprises a body member and a bottom member and is
formed by folding inward a rim which joins the body member and the bottom
member with each other . In this paper cup for a microwave oven, the bottom
face of the bottom member has inwardly concave shape. According to the
first paper cup for a microwave oven of the present invention, by folding
the rim of the same paper cup inward, it is possible to acquire a paper cup
in which when such a content as drink, instant food is accommodated in the
paper cup and cooked by heating with a microwave oven, the content never
overflows and no burning is generated at any portion of the same paper cup.
A second paper cup for a microwave oven of the present invention comprises
a body member and a bottom member, and therein a bending portion is formed
by bending a lower portion of the rim which joins the body member and the
bottom member with each other inward at an angle equal to or more than 90.
A gap width of a space between the bending portion and a bottom face
portion of the bottom member may be equal to or less than 5 mm at a largest
portion thereof. The bending portion may be provided with a concave wedge.
According to the second paper cup for a microwave oven of the present
invention, by bending the lower portion of the rim of the same paper cup
inward, it is possible to acquire a paper cup for a microwave oven in which
when such a content as drink, instant food is accommodated in the paper cup
and cooked 3   by heating with a microwave oven, the content never
overflows and no burning is generated at any portion of the same paper cup.
The third paper cup for a microwave oven of the present invention is a
paper cup for a microwave oven comprising a body member formed
cylindrically by winding around and a bottom member in which a bent portion
is produced by bending an outer peripheral rim thereof, the bent portion
being sandwiched and joined by a folding back portion formed by folding
back a bottom end portion of the body portion and the body portion so as to
form a rim, wherein a bending portion is formed by bending a lower portion
of the rim inward and a convex portion which is convex inward in the center
of an inner face of the bottom face portion of the bottom member is formed.
A gap width of a space between the bending portion and the bottom face
portion may be equal to or less than 5 mm at a largest portion thereof. 



The method for manufacturing the third paper cup for a microwave oven of
the present invention is a method for manufacturing a paper cup for a
microwave oven comprising the steps of : forming a cylindrical body portion
by winding around; forming a bent portion by bending an outer peripheral
rim of the bottom member; forming a rim by sandwiching and joining the bent
portion by a folding back portion formed by folding back a bottom end
portion of the body portion and the body portion; forming a bending portion
by bending a lower portion of the rim inward; and, forming a convex portion
which is convex inward in the center of an inner face of the bottom face
portion of 4   the bottom member by providing a clamping portion of a press
die with no air escape hole while a receiving portion is formed in a hollow
cylindrical shape with an air escape hole. According to the third paper cup
for a microwave oven and its manufacturing method of the present invention,
by forming the folding back portion by folding back the lower portion of
the rim of the paper cup inwardly and, providing the convex portion which
is convex in an inward direction in the center of the inner face of the
bottom face portion, it is possible to obtain a paper cup for a microwave
oven in which when such a content as drink, instant food is accommodated in
the paper cup and cooked by heating with a microwave oven, the content
never overflows and no burning is generated at any portion of the same
paper cup. The first paper cup corresponding to a microwave oven of the
present invention is a paper cup in which a body portion is formed by
winding a body member cylindrically; a top curl portion is formed by
bending a top end of the body portion; a front end of a bent portion formed
by bending an outer peripheral rim of the bottom member is located so as to
be directed to a bottom end of the body portion and; the bent portion is
sandwiched by a folding back portion formed by folding back the bottom end
portion of the body portion and the body portion so as to form a rim such
that the body member and the bottom member are joined together, wherein the
lower portion of the rim is inwardly folded back. The bottom face portion
of the bottom member may be formed such that it is concave downward from an
inner side of the cup. According to the first paper cup corresponding to a
5   microwave oven of the present invention, by forming the folding back
portion by folding back the rim constituted of the body member and bottom
member of the paper cup inwardly, the height of the rim is decreased and
further, by forming the bottom face portion of the bottom member in a
concave shape in a downward direction, it is possible to obtain a paper cup
corresponding to a microwave oven in which when such a content as drink,
instant food is accommodated in the same cup and cooked by heating with a
microwave oven, the content never overflows and no burning is generated at
any portion of the paper cup. The second paper cup corresponding to a
microwave oven of the present invention is a paper cup comprising a body
member formed cylindrically by winding around and a bottom member having a
bent portion produced by bending an outer peripheral rim thereof , a body
portion of the body member and the bent portion being joined together so as
to form a joint portion, wherein a bottom curl portion is formed by winding
the joint portion inwardly. In the paper cup corresponding to a microwave
oven, the joint portion may be formed by joining the bent portion such that
it is sandwiched between a folding back portion formed by folding back a
bottom end portion of the body portion and the body portion . The method
for manufacturing the second paper cup 



corresponding to a microwave oven of the present invention is a method
comprising the steps of: forming a cylindrical body member by winding
around; forming a bent portion by bending an outer peripheral rim of the
bottom member; forming a joint portion by joining a bottom end portion of a
body portion of the body 6   member and the bent portion with each other;
and forming a bottom curl portion by winding the joint portion inwardly or
a method for manufacturing a paper cup comprising the steps of : forming a
cylindrical body member by winding around; forming a bent portion by
bending an outer peripheral rim of the bottom member; forming a joint
portion by joining the bent portion such that it is sandwiched between a
folding back portion formed by folding back a bottom end portion of a body
portion of the body member and the body portion; and forming a bottom curl
portion by winding the joint portion inwardly. According to the method for
manufacturing of the second paper cup corresponding to a microwave oven of
the present invention, by forming the bottom curl portion by winding the
joint portion between the body member and the bottom member of the paper
cup inwardly, it is possible to obtain a paper cup corresponding to a
microwave oven in which when such a content as drink, instant food is
accommodated in the same paper cup and cooked by heating with a microwave
oven, the content never overflows and no burning is generated at any
portion of the paper cup. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
sectional view of a paper cup for a microwave oven according to a first
embodiment of the present invention; FIG. 2 is a sectional view of a paper
cup for a microwave oven according to a second embodiment of the present
invention; FIG. 3 is a development of a body member blank and a bottom 7
member blank of the paper cup for a microwave oven of the present
invention; FIG. 4 is a diagram showing process for creating the paper cup
for a microwave oven of the present invention; FIG. 5 is a partially cutout
sectional view showing a state in which a heat insulating cover is wound
around the paper cup 



for a microwave oven of the first and second embodiments of the present
invention; FIG . 6 is a partially broken sectional view showing examples of
body portions in a state in which a heat insulating cover is wound around
the paper cup for a microwave oven of the first embodiment of the present
invention; FIG. 7 is a sectional view of a paper cup for a microwave oven
according to a third embodiment of the present invention; FIG. 8 is a
sectional view of other example of the paper cup for a microwave oven
according to the third embodiment of the present invention; FIG. 9 is a
partial sectional view of the rim of the paper cup for a microwave oven
according to the third embodiment of the present invention; FIG. 10 is a
diagram showing a paper cup for a microwave oven according to a fourth
embodiment of the present invention; FIG. 11 is a sectional view showing a
state in which a heat insulating cover is wound around the paper cup for a
microwave oven according to the third embodiment of the present invention; 



FIG. 12 is a partial sectional view showing examples of a body portion in a
state in which the heat insulation cover 8   is wound around the paper cup
for a microwave oven according to the third embodiment of the present
invention; FIG. 13 is a partially cutout sectional view showing a paper cup
for a microwave oven according to a fifth embodiment of the present
invention; FIG. 14 is a partially enlarged sectional view of the paper cup
for a microwave oven according to the fifth embodiment of the present
invention; FIG. 15 is a partially enlarged sectional view showing examples
of bent portions in the paper cup for a microwave oven according to the
fifth embodiment of the present invention; FIG. 16 is a diagram showing a
process for creating the paper cup for a microwave oven according to the
fifth embodiment of the present invention; 



FIG. 17 is a partially cutout sectional view showing a state in which the
heat insulating cover is wound around the paper cup for a microwave oven
according to the fifth embodiment of the present invention; FIG. 18 is a
partial sectional view showing examples of a body portion in a state in
which the heat insulating cover is wound around the paper cup for a
microwave oven according to the fifth embodiment of the present invention;
FIG. 19 is a partially cutout sectional view showing a paper cup
corresponding to a microwave oven according to a sixth embodiment of the
present invention; FIG. 20 is a partially sectional view showing a paper
cup corresponding to a microwave oven according to a seventh 9   embodiment
of the present invention; FIG. 21 is a partially sectional view of an
intermediate stage of the paper cup corresponding to a microwave oven
according 



to the seventh embodiment of the present invention; FIG. 22 is a diagram
showing a process for creating the paper cup corresponding to a microwave
oven according to the sixth embodiment of the present invention; FIG. 23 is
a diagram showing a process for creating the paper cup corresponding to a
microwave oven according to the seventh embodiment of the present
invention; FIG. 24 is a sectional view showing a state in which a heat
insulation cover is wound around the paper cup corresponding to a microwave
oven according to the sixth and seventh embodiments of the present
invention; FIG. 25 is a partially sectional view showing an example of a
body portion in which the heat insulation cover is wound around the paper
cup corresponding to a microwave oven according to the sixth embodiment of
the present invention; FIG. 26 is a partially cutout sectional view showing
a paper cup corresponding to a microwave oven according to an eighth
embodiment of the present invention; FIG. 27 is a partially cutout
sectional view of a paper 



cup which is a basis of the paper cup corresponding to a microwave oven
according to the eighth embodiment of the present invention; FIG. 28 is a
partially sectional view showing a paper cup corresponding to a microwave
oven according to a ninth embodiment of the present invention; 10   FIG. 29
is a diagram showing a process for creating the paper cup corresponding to
a microwave oven according to the eighth and ninth embodiments of the
present invention; FIG. 30 is a sectional view showing a state in which the
heat insulation cover is wound around the paper cup corresponding to a
microwave oven according to the eighth and ninth embodiments of the present
invention; FIG. 31 is a partially sectional view showing an example of the
body portion in which the heat insulation cover is wound around the paper
cup corresponding to a microwave oven according to the eighth embodiment of
the present invention; 



FIG. 32 is a partially cutout sectional view showing a conventional paper
cup; FIG. 33 is a partially cutout sectional view showing a conventional
paper cup for a microwave oven BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, the embodiments of the present invention will be described
further in detail with reference to the accompanying drawings. In an
ordinary paper cup "a", as shown in FIG. 32( a bent portion 22 is formed by
bending an outer peripheral rim of a bottom member 2 downward . A bottom
end portion of the body member 1 is folded inward so as to form a folding
back portion 12. The bent portion 22 is sandwiched between the folding back
portion 12 and the bottom end portion of the body portion 11 . The body
portion 11, the folding portion 12 and the bent portion 22 are 11
pressurized on each other by heating so that they are joined together, and
consequently, the paper cup "a" is formed. The joint portion between body
portion 11, the folding portion 12 and the bent portion 22 is called rim 3
and a bottom face portion 21 of the bottom member 2 is constructed as a
bottom raised by the rim 3. Heat is accumulated in part of the rim 3 within
the microwave oven, so that the rim 3 is burnt. [First and Second
Embodiments] FIG. 1 shows the first embodiment of the paper cup for a
microwave oven of the present invention. The paper cup for a microwave oven
A is formed on a basis of an ordinary paper cup "a" shown in FIG. 32
comprising the body member 1, and the bottom member 2 , and the rim 3 which
is a joint portion between the body member 1 and the bottom member 2. As
shown in FIG. 1, the rim 3 of the paper cup "a" is folded inward so as to
make it contact the bottom face 21 of the bottom member 2 and consequently,
the paper cup for a microwave oven A is manufactured. In the paper cup A
for a microwave oven, to prevent a force trying to restore the rim 3 folded
inward to its original state from being applied thereto worsening its
stability on a flat plane, the rim 3 is folded inward, and at the same
time, an inner face of the rim 3 can be bonded and fixed to an outer face
of the bottom face portion 21 of the bottom member 2 with adhesive agent or
by thermal adhesion. 



FIG. 2 shows a second embodiment of the paper cup for a microwave oven of
the present invention. A paper cup B for a microwave oven is formed based
on a paper cup "b" shown in FIG. 12   2(a). In the paper cup "b", the
bottom face 21 of the bottom member 2 of the paper cup "a" is bent in a
concave shape to the inner face side. By folding the rim 3 of the paper cup
"b" as shown in FIG. 2 (b) so as to make contact the bottom face portion 21
of the bottom member 2 , the paper cup B for a microwave oven is formed. By
forming the bottom face portion 21 of the bottom member 2 in a concave
shape with respect to the inner face side, the angle for folding the rim 3
is more than 90, so that wrinkle generated at the time of the folding can
be reduced, thereby improving stability of the paper cup B on a flat plane.
Next, a method for manufacturing paper cups A and B for a microwave oven
will be described. The paper cup "a" before the rim 3 is folded inward has
a shape of an ordinary paper cup and is formed of a body member blank 10
and a bottom member blank 20 as shown in FIG. 3 by means of a paper cup
forming machine . Generally, the body member blank 10 is produced by
punching out on a preceding process and the bottom member blank 20 is
produced by punching out on a paper cup forming machine. A process for
manufacturing the paper cup "a" with the body member blank 10 and the
bottom member blank 20 will be described simply. To bond together the body
member blank 10 to a cylindrical shape, bonding portions 10a, 10b of the
body member blank 10 are pre-heated with hot wind so as to melt resin on
their surfaces . Next, the body member blank 10 is wound around a body
winding model (mandrel) and the bonding portions 10a, 10b are bonded with
each other with pressure, so that a cylindrical 13   body member la is
formed (see FIGS. 4 (a) , (b) ) . Incidentally, the body member la
corresponds to an intermediate product on a preceding stage before a
folding back portion 12 and a curl portion 13 are formed with respect to
the body member 1. On the other hand, as for the bottom member blank 20,
its outer peripheral rim thereof is bent so as to form a dish-like
structure . The dish-like formed bottom member blank 20 is placed on a
mandrel (not shown) and then, the cylindrical body member 1a is fit to the
mandrel. Resin at a bonding portion (portion for forming the rim) between
the cylindrical body member la and the bottom member blank 20 is pre-heated
with hot air. By folding back a bottom end of the body member 1a inward,
the outer peripheral rim bent downward of the bottom member blank 20 is
sandwiched between the body member la and its folding back portion 12. By
bonding that sandwiched portion under a pressure, the rim 3 is formed so as
to joint the body member la with the bottom member 2. Further, by curling a
top end of the cylindrical body member la outward, a top curl portion 13 is
formed. Consequently, the paper cup "a" is completed. To produce the paper
cup B for a microwave oven of FIG. 2, by forming the bottom face portion 21
of the bottom member 2 of the paper cup "a" in a concave shape with respect
to the inner face side, the paper cup "b" is obtained. As a processing
method for the bottom face portion 21, a method of processing it at the
same time as the forming process of the paper cup "a" and a method of
processing it at a subsequent process to the forming process are available.
According to the former method, 14  



at a stage in which the bottom member blank 20 is formed in a dish-like
form and fit to the mandrel, the outer peripheral rim of the bottom member
blank 20 is bent and at the same time, its central portion is formed in a
concave shape. Consequently, the paper cup "b" in which the bottom face
portion 21 of the bottom member 2 is concave to the inner side is formed.
According to the latter method, after the paper cup "a" is formed based on
an ordinary method, the bottom face portion 21 is formed in a concave shape
by press working. To manufacture the paper cups A and B for a microwave
oven from the paper cups "a" and "b" , the rims of the paper cups "a" , "b"
are folded. In this process, as shown in FIG. 4(a), the rim 3 is fallen
inward more than 45. Next, the fallen rim 3 is crushed by pressing with
heat from up and down as shown in FIG. 4(b) or by ultrasonic fusion so as
to melt resin on the surface. Further, by hardening that resin, the rim 3
is formed in a flat shape. At this time, the rim 3 may be fixed with the
bottom face portion 21 with adhesive agent or by thermal adhesion .
Although FIG. 4 shows procedure for manufacturing the paper cup A for a
microwave oven from the paper cup "a", it is permissible to adopt a
procedure for manufacturing the paper cup B for a microwave oven from the
paper cup "b". As the material used for the paper cups A and B for a
microwave oven, paper is used as its main strength material while
thermoplastic resin is possessed on its innermost layer. For example, paper
layer/polyethylene resin layer, polyethylene resin layer/paper
layer/polyethylene resin layer, foamed 15   polyethylene resin layer/paper
layer/polyethylene resin layer, polypropylene resinlayer/paper
layer/polypropylene resin layer can be mentioned as material of the paper
cup for a microwave oven. As paper made of main strength material, it is
preferable to use a cup raw material paper having an excellent paper cup
forming suitability. Although its grammage is not restricted to any
particular one, a range of 150-300 g/m2 is more preferable from viewpoints
of paper cup forming suitability. The thermoplastic resin used for the
innermost layer needs to have functions of protecting a content,
particularly, prohibiting liquid substance from leaking and which enables
bonding the body portion together by thermal seal and bonding the body
portion with the bottom portion. More specifically,
polyethylene,polypropylene,polyester,ethylene-vinyl acetate copolymer and
the like can be mentioned. The thickness of these resin layers is preferred
to be in a range of 15 to 60 dun. These thermoplastic resins are formed on
the innermost layer by extrusion or laminate processing. When the paper
cups A and B for a microwave oven having the above-described structure are
used in a microwave oven, they may be difficult to carry with the hand
because their contents are heated, so that a paper cup for a microwave oven
having a more excellent heat insulation may be necessary. Therefore, to
apply heat insulation property, it is permissible to form paper cups A' and
B' for a microwave oven as shown in FIGS. 5 (a) and 5 (b) in which a heat
insulation cover 4 is wound around an 16   



outer periphery of the body portion of the above-described paper cups A and
B for a microwave oven. The shape of the heat insulation cover 4 may be of
any shape shown in FIGS. 6(a) to (d) as well as a shape in which it is
tightly fit to an outer face of the body portion 11 of the paper cups A and
B for a microwave oven. That is, it is permissible to curl a top end
portion of a cover body portion 41 of the heat insulation cover 4 inward so
as to form a cover top curl portion 42a as shown in FIG. 6 (a) or fold back
the top end portion of the cover body portion 41 as shown in FIG. 6 (b)
inward so as to form a cover top bent portion 42b. Alternatively, it is
permissible to curl a bottom end portion of the cover body portion 41 of
the heat insulation cover 4 as shown in FIG. 6 (c) so as to form a cover
bottom curl portion 43a or fold back the bottom end portion of the cover
body portion 41 as shown in FIG . 6 (d) inward so as to form a cover bottom
bent portion 43b. It is permissible to form the cover top curl portion 42a
or cover top bent portion 42b at the top end portion of the cover body
portion 41 of the heat insulation cover 4 as shown in FIGS. 6 (a) , (b) or
form the cover bottom curl portion 43a or the cover bottom bent portion 43b
at the bottom end portion of the cover body portion 41 as shown in FIGS. 6
(c) , (d) . Although FIG. 6 shows an example of a paper cup A' for a
microwave oven, the same shape can be formed as for the heat insulation
cover 4 of the paper cupB' for a microwave oven. In the above-described
configuration, a space 5 having a gap similar to the diameter of the cover
top curl portion 42a or the cover bottom curl portion 43b or the 17
thickness of the cover top bent portion 42b or the cover bottom bent
portion 43b is formed between the body portion 11 and the cover body
portion 41 of the heat insulation cover 4. Consequently, heat insulation
property can be secured in the entire length in the vertical direction of
the paper cups A' and B' for a microwave oven. Although the heat insulation
cover 4 can be installed on the outer periphery of the body portion 11, it
does not always need to be mounted on the entire outer face of the body
portion 11 . It is permissible to form the heat insulation cover 4 shorter
than the vertical length of the body portion 11 and mount the heat
insulation cover 4 limitedly on the top portion of the outer face of the
body portion 11, for example. The material used for the heat insulation
cover 4 has heat insulation property, for example, it is permissible to use
a paperboard, single-side corrugated board, corrugated board, embossed
paper, foam processing paper and the like. The paperboard for use is a
paperboard having a smoothed surface such as coated board, manila board,
ivory board and the thickness thereof is preferred to be in a range of 200
to 400 g/m2. Although the corrugated board includes type A, B, E and F,
type F or E, which has flexibility, is preferable from such a viewpoint
that it is wound around the paper cup main body (body portion 11). Further,
so-called single faced corrugated board, which has no liner on one side, is
also available and a corrugated core may be exposed outside. Further,
wave-like corrugated board 18   may be used. Unlike an ordinary corrugated
board, the embossed paper is produced by embossing a core paper into
dot-like pattern or grid pattern having a depth of 1 to 2 mm and bonding it
with a liner paper together. A single side face or both faces of the liner
paper can be bonded together. The core paper is available in a range of 100
to 180 g/m2 and the liner paper is available in a range of 200 to 270 g/m2.
The embossed paper has heat insulation effect like the corrugated board and
by printing a graphic pattern on the liner paper on the front surface, its
design performance can be heightened. The structure of the foam processing
paper is based on a structure of foamed thermoplastic resin layer/paper
layer/thermoplastic resin. More specifically, overlaid layer structure
composed of foamed low-density polyethylene resin layer/coat board/mixed
resin layer of low-density polyethylene resin and high-density polyethylene
resin is used. If it is wound around the body portion 11 of the paper cups
A' and B' for a microwave oven, foamed resin layer may be exposed or
not-foamed resin layer may be exposed. 



[Third and Fourth Embodiments] FIG. 7 shows the third embodiment of the
paper cup for a microwave oven of the present invention. In the paper cup C
for a microwave oven of FIG. 7, a bottom portion of the rim 3 of the paper
cup "a" shown in FIG. 32 is bent inward as shown in FIG. 7(a) so as to form
a bending portion "a" and a space 0 is provided between that bending
portion 3a and the bottom 19   face portion 21 of the bottom member 2. A
position of bending the bending portion 3a is set in a range of 1/2 to 3/4
of the entire width Ha (see FIG. 32) of the rim 3 from the bottom end of
the rim 3. The gap width of the space 0 between the bending portion 3a and
the bottom face portion 21 of the bottom member 2 is preferred to be less
than 5 mm, which is its maximum, and more preferably, it is less than 2 mm.
If the gap is over 5 mm, there is a fear that burning may occur. The
bending angle can be set in a range from 90 as shown in FIG. 7(a) until a
degree at which a front end of the bending portion 3a makes a contact the
bottom face portion 21 of the bottom member 2 as shown in Fig. 7 (b) . As
the bending angle of the rim 3 is increased, an effect of suppressing
occurrence of wrinkle is intensified. The paper cup C for a microwave oven
of FIG . 7 may be produced based on a paper cup "c" in which the folding
back portion 12 of the body member 1 serving as an inner face of the rim 3
is restricted to a width from the bottom end to a position P where the
bottom portion of the rim 3 is to be bent, as shown in FIG. 8 (a) . If the
paper cup C for a microwave oven is produced from the paper cup "c", as
shown in FIG. 8 (b), the bottom end portion of the body member 1 and the
bent portion 22 of the bottom member 2 should be bent and then, the rim 3
can be bent around the position P easily. In order to prevent stability of
the paper cup C for a microwave oven on a flat plane from being lost by a
return force which tries to restore the rim 3 bent inward to its original
state, it is permissible to fix a front end of the bending portion 20   3a
by bonding to an outer face of the bottom face portion 21 of the bottom
member 2 at the same time when the lower portion of the rim 3 is bent
inward. As for the shape of the bending portion 3a of the paper cup C for a
microwave oven, in addition to the above-described linear configuration, a
circularly bent shape as shown in FIG. 9 (a) , a configuration in which a
front end of the linear bending portion 3a is bent at right angle to the
bottom face portion 21 as shown in FIG. 9(b), a configuration in which the
front end of the bending portion 3a is bent circularly to the side of the
bottom face portion 21 as shown in FIG. 9(c), and a configuration in which
the front end of the bending portion 3a supports the bottom face portion 21
as shown in FIGS. 9 (d) ( (e) , (f), (g) are available. FIG. 10 shows a
fourth embodiment of the paper cup for a microwave oven of the present
invention. In the paper cup D for a microwave oven of the fourth
embodiment, as shown in FIG. 10(a), a lower portion of the rim 3 of the
paper cup "a" (see FIG. 32) having the rim 3 which is a joint portion
between the body member 1 and the bottom member 2 is bent inward at
substantially 90 so as to produce the bending portion 3a . This is the same
as the paper cup C for a microwave oven shown in FIG. 7. Instead of the
paper cup "a", the paper cup D for a microwave oven may be produced based
on the paper cup "c" shown in FIG. 8 (a) . In the paper cup D for a
microwave oven, a predetermined number of concave wedges Q are provided in
the bending portion 3a (four positions in this example) . As shown 21 



in FIG. 10 (b) of a schematic sectional view, the wedge Q is formed in a
concave shape such that its depth is increased as it comes near the front
end of the bending portion 3a. Unless the wedges Q are provided, a number
of wrinkles R may occur in the bending portion 3a as shown in FIG. 10(c).
Contrary to this, if the wedges Q are provided, the wrinkles R which may
occur when the bending portion 3a is bent are absorbed by the wedges Q so
as to suppress generation of the wrinkles R. Thus, it is preferable in
viewpoint of its appearance and further the stability of the paper cup D
for a microwave oven on a flat plane is improved. The number of the wedges
Q only should be to such an extent that the occurrence of the wrinkles R in
the bending portion 3a is conceivable. It is preferable to provide the
bending portion 3a with four to eight wedges Q at an equal interval in the
circumferential direction thereof. Next, a method for manufacturing paper
cups C and D for a microwave oven will be described. In case of
manufacturing the paper cups C and D for a microwave oven, a paper cup "a"
before the lower portion of the rim 3 is bent inward has an ordinary paper
cup configuration. This is formed of the body member blank 10 and the
bottom member blank 20 as shown in FIG . 3 by means of a paper cup forming
machine . The procedure for manufacturing the paper cup "a" with the blanks
10 and 20 is the same as the paper cups A and B for a microwave oven and
detail description thereof is omitted. To manufacture the paper cup C for a
microwave oven from the paper cup "a" , the lower portion of the rim 3 of
the paper 22   cup "a" is bent inward. This processing can be carried out
according to the method shown in FIGS. 4(a) and (b). Further, to
manufacture the paper cup D for a microwave oven shown in FIG. 10, the
wedges Q are provided at several positions on the folded bending portion
3a. This processing can be executed by pressing with an upper die having
protrusions T as shown in FIG. 4 (c) in thermal press procedure as shown in
FIG. 4 (b) . As for the material for the paper cups C and D for a microwave
oven, paper is its main strength material while thermoplastic resin is
provided on its innermost layer, its specific configuration of the material
may be the same as the example of the first paper cups A and B for a
microwave oven described previously. To provide the paper cups C and D for
a microwave oven with heat insulation property, it is permissible to form
the paper cups C' and D for a microwave oven by winding the heat insulation
cover 4 around the outer periphery of the body portion 11 as shown in FIG.
11. The configuration of the heat insulation cover 4 may be made by
adopting the curl portion 42a or 43a, or the bent portion 42b or 43b, as
shown in FIGS. 12(a) to (d), independently or in combination as well as the
configuration in which the cover 4 is closely attached to an outer face of
the body portion 11 of each of the paper cups C and D for a microwave oven.
The details on the configurations in FIGS. 12 (a) to (d) are the same as
FIG. 6 and its detailed description is omitted. Although 23 



FIG. 12 shows an example of the paper cup C' for a microwave oven, the heat
insulation cover 4 of the paper cup D' for a microwave oven may adopt the
same configuration . With such a con figuration , a space 5 having a gap
similar to the diameter of the cover top curl portion 42a or the cover
bottom curl portion 43a or the thickness of the cover top bent portion 42b
or the cover bottom bent portion 43b is formed between the heat insulation
cover 4 of the body portion 11 and the cover body portion 41. Consequently,
heat insulation property can be secured in the entire length in the
vertical direction of the paper cups C' and D' for a microwave oven. In the
paper cups C' and D' for a microwave oven, the heat insulation cover 4 may
be made shorter than the length of the body portion 11 in the vertical
direction thereof and attached to a upper portion of the outer face of the
body portion 11. As the material used for the heat insulation cover 4, it
is permissible to use the same material as that of the heat insulation
cover 4 shown in FIGS. 5 and 6. [Fifth Embodiment] FIG. 13 shows the fifth
embodiment of the paper cup for a microwave oven of the present invention.
The paper cup E for a microwave oven of the fifth embodiment comprises the
body member 1 and the bottom member 2, and has the rim 3 which is a joint
portion between the body portion 1 and the bottom portion 2, like an
ordinary paper cup. A lower portion of the rim 3 is bent inward so as to
create the bending portion 3a, so that the paper cup E for a microwave oven
is formed in a shape having 24   a space 0 between the bending portion 3a
and the bottom face portion 21 of the bottom member 2. A position where the
bending portion 3a is to be bent, namely, the width h of the bending
portion 3a shall be in a range of 1/2 - 3/4 the width (entire height) Ha of
the rim 3 as indicated in the partial enlargement diagram of FIG. 14 (a) .
The gap width 0 of the space 0 between the bending portion 3a and the
bottom face portion 21 of the bottom member 2 is preferred to be less than
5 mm as shown in FIG. 14(b), more preferably, it is less than 3 mm. If it
is more than 5 mm, there is a fear that burning may occur. Although the
bending angle of the bending portion 3a is not restricted to any particular
one, preferably, it is substantially 90. As the configuration of the
bending portion 3a , a circularly bent shape as shown in FIG. 14(b) and
linear shape as shown in FIG. 15 are available. Further, a configuration in
which a front end of the linear bending portion 3a is bent at right angle
to the side of the bottom face portion 21 as shown in FIG. 15(b) and a
configuration in which the front end of the bending portion 3a is
circularly bent to the side of the bottom face portion 21 as shown in FIG.
15 (c) are also available. As shown in FIGS. 15 (d) , (e) , (f) , (g) , the
bottom face portion 21 may be supported by the front end of the bending
portion 3a. As shown in FIG . 13 , the paper cup E for a microwave oven is
provided with a circular convex portion 21a which is located in the center
of the bottom face portion 21 and directed inward. 25  



If the convex portion 21a is provided in the center of the bottom face
portion 21, when the paper cup E for a microwave oven is used in a
microwave oven with a content therein , the convex portion 21a directed
inward of the paper cup E for a microwave oven is inverted to a state in
which it is convex outward, thereby providing an effect of reducing a
possibility of burning on the rim 3 of the paper cup E for a microwave
oven. The convex portion 21a is formed circularly. Although the convex
portion 21a is not restricted to any particular one, preferably, its
maximum height d is 0.2 mm or more. Next, a method for manufacturing the
paper cup E for a microwave oven will be described. The paper cup "a"
before the bending portion 3a is formed by bending a lower portion of the
rim 3 inward can be produced in the same manner as a case of the
above-described paper cup A for a microwave oven. In manufacturing of the
paper cup E for a microwave oven, the bending portion 3a is formed by
bending the lower portion of the rim 3 of the paper cup "a" inward. This
procedure is carried out in following processes. First, the lower portion
of the rim 3 is fallen inward more than 30according to a method as shown in
FIG. 16 (a) . Next, the bending portion 3a is formed circularly as if the
fallen portion is crushed by thermal press from up and down or by
ultrasonic fusion according to a method as indicated in FIGS. 16 (b) and
(c) . At this time, by adopting a hallow cylindrical receiving portion 52
with an air escape hole without providing a clamping portion 51 of a press
die 50 26   with any air escape hole as shown in FIG. 16 (d) , a circular
convex portion 21a which is convex inwardly can be formed in the central
portion of the bottom face portion 21 of the bottom member 2 as well as
inner pressure is increased. If the convex portion 21a is provided inside
in the center of the bottom face portion 21 , when the paper cup E for a
microwave oven is used in a microwave oven with a content therein, the
convex portion 21a directed inwardly in the bottom face portion 21 is
inverted to a state in which it is convex outward, thereby reducing a
possibility of burning on the rim 3 of the paper cup E for a microwave oven
. Although as for the material for the paper cup E for a microwave oven,
basically, paper is its main strength material while thermoplastic resin is
provided on its innermost layer, its specific configuration of the material
may be the same as the example of the first paper cups A and B for a
microwave oven described previously. To provide the paper cup E for a
microwave oven with heat insulation property, it is permissible to form a
paper cup E' for a microwave oven by winding the heat insulation cover 4
around the outer periphery of the body portion 11 of the paper cup E for a
microwave oven as shown in FIG. 17. The configuration of the heat
insulation cover 4 may be made by adopting the curl portions 42a, 43a or
the bent portions 42b, 43b as shown in FIGS. 18(a)-(d) independently or in
combination. The details on the configurations in FIGS. 18(a)-(d) are the
same as cases shown in FIGS. 6 and 12, and detailed description thereof is
omitted. The heat insulation 27   



cover 4 may be made shorter than the vertical length of the body portion 11
and can be attached to an upper portion of the outer face of the body
portion 11. The material of the heat insulation cover 4 in the paper cup E'
for a microwave oven may be the same as cases of FIGS. 6 and 12. [Sixth and
Seventh Embodiments] FIG. 19 shows a paper cup corresponding to a microwave
oven according to the sixth embodiment of the present invention. In the
paper cup F corresponding to a microwave oven, a bottom folding back
portion 3a is formed by folding back a lower half of the rim 3 of the paper
cup "a" shown in FIG. 32 inwardly so as to reduce the height of the rim 3.
FIG. 20 shows a paper cup corresponding to a microwave oven according to a
seventh embodiment of the present invention. In the paper cup G
corresponding to a microwave oven, the bottom face portion 21 of the bottom
member 2 of the paper cup F corresponding to a microwave oven shown in FIG.
19 is deformed to concave downward with respect to its inner face side
thereby forming a bottom face portion 21U. As shown in FIG. 20(b), this
bottom face portion 21U is deformed to concave downward as viewed from the
inner face of the cup. Further, the bottom face portion 21U has a lower
face portion 2lUa and a wall face portion 2lUb as shown in FIG. 20 (c) . A
curved portion R is formed between the lower face portion 2lUa and the wall
face portion 2lUb. Preferably, the lower face portion 2lUa is formed into a
flat shape and the wall face portion 2lUb is brought near the bending
portion 3a. Preferably, the 28   curvature radius of the curved face
portion R is in a range of 3 to 10 mm, and more preferably, in a range of 5
to 8 mm. If the curvature radius is less than 3 mm, pinholes occur thereby
leading to leakage . On the other hand, if the curvature radius exceeds 10
mm, the rim 3 is likely to be burnt. The maximum depth d of the bottom face
portion 21U is preferred to be 50% or more of the width (height) of the rim
3 from a top end of the rim 3 in a state in which the lower portion is
folded back. If the maximum depth is set to 50% or more, irradiation of
microwave to a rear side of the rim 3 can be blocked within a microwave
oven thereby making it possible to prevent the rim 3 from being burnt. If
the maximum depth is less than 50%, there is a fear that the rim 3 may be
burnt. Preferably, a distance x between the lower face portion 2lUa and a
lower face X formed by a bottom end of the body portion 11 is less than 5
mm in the upward direction, and, less than 2 mm in the downward direction.
If the distance x is more than 5 mm in the upward direction as indicated in
FIG. 21 (a) ( an effect of shielding the rear side of the rim 3 from
microwave is lost. If the distance x is more than 2 mm in the downward
direction as indicated in FIG. 21(b), the stability of the paper cup G
corresponding to a microwave oven may be lost. The sixth embodiment is
effective when the height of the rim 3 is less than 10 mm, the height of
the rim becomes less than 5 mm by folding back the lower portion of the rim
3 inwardly. Thus if the height of the rim 3 is over 10 mm and even after
the lower portion of the rim 3 is folded back inwardly, the height 29 



of the rim 3 is over 5 mm, the seventh embodiment is preferable in which
the bottom face portion 21 of the bottom member 2 is deformed to concave
downward. Next, a method for manufacturing the paper cups F and G
corresponding to a microwave oven will be described. To manufacture the
paper cup F corresponding to a microwave oven of the sixth embodiment,
first, a paper cup "a" shown in FIG. 32 is produced. Its manufacturing
procedure may be the same as the above-described paper cup for a microwave
oven A. To form the bottom folding back portion 3a by folding back the
lower portion of the rim 3 of the paper cup "a" inwardly, the lower portion
of the rim 3 is fallen inwardly more than 45 according to a method as shown
in FIG. 22 (a) . Next, the fallen portion is pressed downward by pressing
from up and down according to a method as shown in FIG. 22(b) so as to fold
back the rim 3 as the bending portion 3a. Further, by applying a pressure
from a side of the front surface according to a method as shown in FIG. 22
(c) , the rim 3 folded back as the bending portion 3a is obtained. As
described above, the bottom folding back portion 3a is formed by folding
back the lower portion of the rim 3 of this paper cup "a" inwardly, so that
the paper cup F corresponding to a microwave oven of the sixth embodiment
can be manufactured. To manufacture the paper cup G corresponding to a
microwave oven of the seventh embodiment, the paper cup F corresponding to
a microwave oven in a stage before the bottom face portion 21 of the bottom
member 2 is deformed to concave is produced. 30   Next, the raised flat
bottom face portion 21 is deformed to a U-shaped configuration. As for a
process of deforming this bottom face portion 21 to concave, as shown in
FIG. 23 (a) , after a paper cup is fit to a mandrel 101 having a convex
portion 101a at a top face portion thereof, it is deformed with a head 102
having a concave portion 102a on a bottom face thereof so as to produce a
U-shaped bottom face portion 21. To facilitate the forming processing, it
is permissible to apply a method of heating the bottom member 2
preliminarily, a method of heating the head 102 or a method of vibrating
the head 102 with ultrasonic wave. It is also permissible to apply a method
of pressing a revolution roller 103 with the mandrel 102 rotating as shown
in FIG. 23 (b) . Although as for the composition of material used for the
paper cup for a microwave oven, basically, paper is its main strength
material while thermoplastic resin is provided on its innermost layer, its
specific configuration of the material may be the same as the specific
example described about the paper cups A and B for a microwave oven. As for
the paper cups F and G corresponding to a microwave oven, it is permissible
to form the paper cups F' and G' corresponding to a microwave oven in which
the heat insulation cover 4 is wound around an outer periphery of the body
portion 11 as shown in FIGS . 24 (a) and (b) . The configuration of the
heat insulation cover 4 may be made by adopting the curl portions 42a, 43a
or the bent portions 42b, 43b as shown in FIGS. 25(a) to (d) independently
or in 31 



combination as well as by attaching it to an outer face of the body portion
11. The details on the configurations in FIGS. 25(a)-(d) are the same as
cases shown in FIGS. 6, 12, 18 and detailed description thereof is omitted.
FIG.25 shows an example of the paper cup F' corresponding to a microwave
oven and the heat insulation cover 4 of the microwave oven correspondence
paper cup G' can be formed in the same configuration. The heat insulation
cover 4 can be made shorter than the vertical length of the body portion 11
of each of the paper cups F' and G' corresponding to a microwave oven and
attached to an upper portion of the outer face of the body portion 11. The
material of the heat insulation cover 4 of each of the paper cups F' and G'
corresponding to a microwave oven may be the same as the cases of FIGS. 6,
12 and 18. [Eight and Ninth Embodiments] FIG. 26 shows a paper cup
corresponding to a microwave oven according to an eighth embodiment of the
present invention. The paper cup H corresponding to a microwave oven is
produced based on the paper cup "e" as shown in FIG. 27. The paper cup "e"
has the body member 1 and the bottom member 2. The bent portion 22 is
formed by bending an outer peripheral rim of the bottom member 2 downward
and then, the bent portion 22 is joined to a bottom end portion of the body
portion 11 of the body member 1 by heating with a pressure so as to form a
joint portion 3' . Then, the paper cup H corresponding to a microwave oven
is manufactured by forming a bottom curl portion 3b by winding a joint
portion 3' of the paper cup "e" inwardly. The height "h" 32   of the bottom
curl portion 3b is preferred to be equal to or less than 1/2 of the height
H of the joint portion 3 before the winding. FIG. 28 shows a paper cup
corresponding to a microwave oven according to a ninth embodiment of the
present invention . In the paper cup I corresponding to a microwave oven,
the bottom curl portion 3c is formed by winding the rim 3 of the ordinary
paper cup "a" shown in FIG. 32 inwardly. The height "h" of the bottom curl
portion 3c is preferred to be equal to or less than 1/2 of the height Ha of
the rim 3 before the winding. Next, the method for manufacturing the paper
cups H and I corresponding to a microwave oven will be described. The paper
cup "e" before the joint portion 3' is wound inwardly and the paper cup "a"
before the rim 3 is wound inwardly are formed of the body member blank 10
and bottom member blank 20 shown in FIG. 3 by means of a paper cup forming
machine. The manufacturing procedure of the paper cup "a" is as described
above. The procedure for manufacturing the paper cup "e" is different from
the procedure for manufacturing the paper cup "a" in that a bottom end of
the cylindrical body member la is joined to the outer peripheral rim bent
downward of the bottom member blank 20 under a pressure so as to form the
joint portion 3' thereby joining the body member 1 with the bottom member 2
. The paper cup H corresponding to a microwave oven can be manufactured by
forming the bottom curl portion 3b by winding the joint portion 3' of the
paper cup "e" inwardly. Further, the paper cup I corresponding to a
microwave oven can be 33   



manufactured by forming the bottom curl portion 3c by winding the rim 3 of
the paper cup "a" inwardly. In these manufacturing processes, the joint
portion 3' or the rim 3 is bent inward into a circular form according to
the method as shown in FIG. 29(a). Next, it is wound inwardly such that it
is crushed by a concave die from upward according to a method as shown in
FIG. 29(b). Consequently, the bottom curl portion 3b or the bottom curl
portion 3c can be formed. In the meantime , although FIG . 29 shows an
example of manufacturing the paper cup H corresponding to a microwave oven,
the same procedure can be applied to manufacturing of the paper cup I
corresponding to a microwave oven. Although as for the composition of
material used for the paper cups H and I for a microwave oven, basically,
paper is its main strength material while thermoplastic resin is provided
on its innermost layer, its specific configuration of the material may be
the same as the specific example described about the paper cup A and B for
a microwave oven. As for the paper cups H and I corresponding to a
microwave oven, it is permissible to form the paper cups H' and I'
corresponding to a microwave oven in which the heat insulation cover 4 is
wound around an outer periphery of the body portion 11 as shown in FIGS.
30(a) and (b). The configuration of the heat insulation cover 4 may be made
by adopting the curl portions 42a, 43a or the bent portions 42b, 43b as
shown in FIGS. 31(a) to (d) independently or in combination as well as by
attaching it to an outer face of the 34   body portion 11 of each of the
paper cups A and B corresponding to a microwave oven. The details on the
configurations in FIGS. 31 (a) to (d) are the same as cases shown in FIGS.
6, 12, 18 and 25. Although FIG. 31 shows an example of the paper cup H'
corresponding to a microwave oven, the same configuration may be applied to
the paper cup I' corresponding to a microwave oven. The heat insulation
cover 4 can be made shorter than the vertical length of the body portion 11
of each of the paper cups H' and I' corresponding to a microwave oven and
attached to a upper portion of the outer face of the body portion 11. The
material of the heat insulation cover 4 of each of the paper cups H' and I'
corresponding to a microwave ovens may be the same as the cases of FIGS. 6,
12, 18 and 25. As specific applications of the paper cup for a microwave
oven or the paper cup corresponding to a microwave oven of the present
invention, containers for instant food such as instant noodle for heating
and containers for hot drink such as coffee, black tea, soap and the like
can be mentioned. EXAMPLES Next, the paper cup for a microwave oven of the
present invention will be described with specific examples. [Example 1-1]
According to the example 1-1 of the paper cup for a microwave oven of the
present invention, a paper cup A for a microwave 



oven shown in FIG. 1 was produced. As the body member 1, material composed
of cup raw material paper 280 g/m2 and low-density 35   polyethylene resin
25um in this order from the surface was employed. Material composed of cup
raw material paper 255 g/m2 and low-density polyethylene resin 25 um in
this order from the surface was employed as the bottom member 2. The body
member blank 10 as shown in FIG. 3 was produced by punching out and this
body member blank 10 was wound around a mandrel so as to form a cylindrical
body member la. Next, a bottom member blank 20 was fit from downward of the
body member la with an ordinary paper cup forming machine and its bonding
portion was heated with hot air. A lower end portion of the body member 1a
was folded back so as to form the folding back portion 12 and finally the
paper cup "a" was completed. Next, the rim 3 was bent inwardly according to
the method shown in FIG. 4(a) and the rim 3 was crushed by thermal pressing
based on the method shown in FIG . 4 (b) (processing condition: 120C in
temperature, 600 KPa in pressure, 5 seconds in time) and resin at the joint
portion of the rim was melted and solidified so as to form the rim 3 in a
flat shape thereby finally producing the paper cup A for a microwave oven.
Because in the paper cup A for a microwave oven of the example 1-1, the rim
3 of the paper cup "a" was folded inwardly, when it was heated with a
content therein by a microwave oven, no burning occurred in the rim 3.
[Example 1-2] As the example 1-2 of the paper cup for a microwave oven of
the present invention, the paper cup B for a microwave oven shown in FIG.
2(b) was produced. First, the paper cup "a" was produced in the same way as
the example 1-1. Next, by deforming 36   the bottom face portion 21 of the
bottom member 2 of the produced paper cup "a", the paper cup "b" was
produced. Next, the rim 3 was folded inwardly and fixed to the bottom face
portion 21 of the bottom member 2 with adhesive agent thereby finally the
paper cup B for a microwave oven being produced. Because the rim 3 of the
paper cup "b" was folded inwardly in the paper cup B for a microwave oven
of the example 1-2 , when a content contained in the cup was cooked by a
microwave oven, the rim 3 was not burnt. Further because the bottom face
portion 21 of the bottom member 2 of the paper cup "b" was deformed to
concave inward, the folding angle of the rim 3 became more than 90,
wrinkles generated upon the folding were absorbed and reduced.
Consequently, stability of the paper cup B on a flat plane was improved.
[Example 1-3] As the example 1-3 of the paper cup for a microwave oven of
the present invention, a paper cup A' for a microwave oven shown in FIG.
5(a) was produced. The heat insulation cover 4 was produced using
cylindrical corrugated board (F flute) corresponding to the entire outer
face of the body portion 11 of the paper cup A for a microwave oven of the
example 1-2 and the paper cup A for a microwave oven was fit into this
cylindrical heat insulation cover 4 and then, fixed by partially bonding,
so that the paper cup A' for a microwave oven shown in FIG. 5 (a) was
produced. 



Because the rim 3 of the paper cup "b" was folded inwardly in the paper cup
A' for a microwave oven of the example 1-3, 37   when a content contained
in the cup was cooked by a microwave oven, the rim 3 was not burnt.
Further, because the heat insulation cover 4 made of the corrugated board
was attached to the body portion 11, heat insulation property was secured
so that a heated content was unlikely to be cooled and further, heat from
the content was not felt when it was held by the hand. Thus, the paper cup
A' for a microwave oven could be carried with the hand. [Example 2-1] As
the example 2-1 of the paper cup for a microwave oven of the present
invention, a paper cup C for a microwave oven shown in FIG. 7 (b) was
produced. As the body member 1, material composed of cup raw material paper
280 g/m2 and low-density polyethylene resin 25 um in this order from the
surface was employed and as the bottom member 2 , material composed of cup
raw material paper 255 g/m2 and low-density polyethylene resin 25 um in
this order from the surface was employed. The paper cup "a" which is a
basis for the paper cup C was produced in the same procedure as the example
1-1. A lower portion of the rim 3 of that paper cup "a" was folded inward
and a front end of the folded bending portion 3a was folded until the front
end of the bending portion 3a reaches the bottom face portion 21 of the
bottom member 2. Then, the front end of the bending portion 3a was bonded
to the bottom face portion 21 with adhesive agent thereby finally producing
the paper cup C for a microwave oven. Because the lower portion of the rim
3 of the paper cup "a" was folded inward in the paper cup C for a microwave
oven 38   of the example 2-1 , when a content contained in the cup was
cooked by heating by a microwave oven, the rim 3 was not burnt. [Example
2-2] As the example 2-2 of the paper cup for a microwave oven of the
present invention, the paper cup D for a microwave oven shown in FIG. 10
was produced. A paper cup "a" was produced in the same procedure as the
example 2-1 and next, the lower portion of the rim 3 of the paper cup "a"
was bent inward substantially 90. Then, concave wedges Q were provided in
the folded bending portion 3a at four positions in the same interval along
the peripheral direction of the rim 3, thereby finally producing the paper
cup D for a microwave oven. Because the lower portion of the rim 3 of the
paper cup "a" was folded inward in the paper cup D for a microwave oven of
this example 2-2, when a content contained in the cup was cooked by heating
in a microwave oven, the rim 3 was not burnt. Further, because the concave
wedges Q were provided in four places in the same interval in the bending
portion 3a, wrinkles generated upon the folding were absorbed and reduced,
so that the stability of the cup on a flat plane was improved. [Example
2-3] As the example 2-3 of the paper cup for a microwave oven 



of the present invention, the paper cup C' for a microwave oven shown in
FIG. 11(b) was produced. A heat insulation cover 4 was produced using a
cylindrical corrugated board (F flute) corresponding to the entire outer
face of the body portion Z1 of the paper cup D for a microwave oven of the
example 2-2 and 39   the paper cup C for a microwave oven was fit to this
cylindrical heat insulation cover 4 and fixed by partially bonding.
Consequently, the paper cup C' for a microwave oven shown in FIG. 11 was
produced. Because the lower portion of the rim 3 of the paper cup "a" was
folded inward in the paper cup C' for a microwave oven of the example 2-3 ,
when a content contained in the cup was cooked by heating in a microwave
oven, the rim 3 was not burnt. Further because the heat insulation cover 4
made of the corrugated board was attached to the body portion 11, heat
insulation property was secured so that a heated content was unlikely to be
cooled and further, heat from the content was not felt when it was held by
the hand. Thus, the paper cup C' for a microwave oven could be carried with
the hand. [Example 3-1] As the example 3-1 of the paper cup for a microwave
oven of the present invention, a paper cup E for a microwave oven shown in
FIG. 13 was produced. As the body member 1, material composed of cup raw
material paper 280 g/m2 and low-density polyethylene resin 25 um in this
order from the surface was employed and as the bottom member 2 , material
composed of cup raw material paper 255 g/m2 and low-density polyethylene
resin 25 um in this order from the surface was employed. The paper cup "a"
which is a basis for the paper cup E was produced in the same procedure as
the example 1-1. A lower portion of the rim 3 of that paper cup "a" was
folded inward so as to form an outwardly expanding circular bending portion
3a . Then, as a receiver 52 of the press 40   die 50 shown in FIG. 16, a
hollow cylindrical one is employed so as to provide a circular convex
portion 21a which is convex inwardly in the center of an inner side of the
bottom face portion 21, thereby a paper cup E for a microwave oven being
produced. In the paper cup E for a microwave oven of this embodiment, the
lower portion of the rim 3 of the paper cup "a" was folded inward
circularly and at the same time, a circular convex portion 21a, which was
convex inwardly, was provided in the center of an inner face of the bottom
face portion 21 . Consequently, when the paper cup E for a microwave oven
with a content is used in a microwave oven, the configuration of the convex
portion 21a which is convex inwardly in the bottom face portion 21 is
inverted to a configuration convex outwardly, thereby decreasing a danger
that the paper cup E for a microwave oven may be burnt remarkably . Thus ,
when the content contained in the cup was cooked by heating in the
microwave oven, the rim 3 was not burnt. Using the paper cup E for a
microwave oven of the present invention having the bending portion produced
by bending at least part of the lower portion of the rim inward circularly
and provided with the circular convex portion which is convex inwardly in
the center of the inner face of the bottom face portion, various kinds of
contents were accommodated in the cup and cooked in a microwave oven
actually. Table 1 shows results of that experiment. Evaluation method: add
water of 200 ml to a paper cup and verify changes in the paper cup. 



41   O: no occurrence of discoloration and burning ~: discoloration x:
burning Evaluation with household microwave oven (NE Co., 500W)
BendingConvexHeating time
(min)portionportion1361015NoneNoneO0xxxYesNoneOOOOxYesYesOOOOO Evaluation
with household microwave oven (HI Co.) 500W) BendingConvexHeating time
(min)portionportion1361015NoneNoneOODxxYesNoneOOOOOYesYesOOOOO Evaluation
with household microwave oven (TO Co., 500W) BendingConvexHeating time
(min)portionportion1361015NoneNoneOOO~0YesNoneOOOOOYesYesOOOOO 42
Evaluation with household microwave oven (TO Co., 500W)
BendingConvexHeating time
(min)portionportion1361015NoneNoneOOxxxYesNoneOOOODYesYesOOOOO [Example
4-1] As the example 4-1 of the paper cup for a microwave oven 



of the present invention, a paper cup F for a microwave oven shown in FIG.
19 was produced. As the body member 1, material composed of cup raw
material paper 280 g/m2 and low-density polyethylene resin 25 um in this
order from the surface was employed and as the bottom member 2 ( material
composed of cup raw material paper 255 g/m2 and low-density polyethylene
resin 25um in this order from the surface was employed. The paper cup "a"
which is a basis for the paper cup F was produced in the same procedure as
the example 1-1. The height of the rim 3 of the paper cup "a" was set to 10
mm. By folding back the lower portion of the rim 3 inward through a process
indicated in FIG . 22 , the bending portion 3a was formed thereby finally,
the paper cup F corresponding to a microwave oven whose rim was 5 mm being
produced. Because the rim 3 of the paper cup "a" was folded back inward in
the paper cup E corresponding to a microwave oven of the example 4-1, when
a content contained in the cup was cooked by heating in a microwave oven,
there was no burning at any portion 43 



of the paper cup. Additionally, the stability of the paper cup on a flat
plane was excellent. [Example 4-2] As the example 4-2 of the paper cup
corresponding to a microwave oven of the present invention, the paper cup G
corresponding to a microwave oven shown in FIG. 20 was produced. As
indicated in the example 4-1, the lower half of the rim 3 which is 15 mm in
height was folded back so as to form the bending portion 3a and the paper
cup F corresponding to a microwave oven shown in FIG. 19 was produced with
its rim 3 which is 7 mm in height. Next, the bottom face portion 21 of the
bottom member 2 of the paper cup F corresponding to a microwave oven was
deformed to concave downward thereby finally , the paper cup G
corresponding to a microwave oven having the bottom face portion 21U
U-shaped in a depth of 5 mm being produced. In case of the paper cup G
corresponding to a microwave oven of the example 4-2, when a content
contained in the cup was cooked by heating in a microwave oven, there was
no burning at any portion of the paper cup. Additionally, the stability of
the paper cup on a flat plane was excellent. [Example 4-3] As the example
4-3 of the paper cup corresponding to a microwave oven of the present
invention, the paper cup F' corresponding to a microwave oven shown in FIG
. 24 (a) was produced . A heat insulation cover 4 was produced using a
cylindrical corrugated board (F flute) corresponding to the entire outer
face of the body portion 11 of the paper cup F for a microwave 44   oven of
the example 4-1 and the paper cup F for a microwave oven was fit to this
cylindrical heat insulation cover 4 and fixed by partially bonding.
Consequently, the paper cup F' for a microwave oven was produced. Because
the rim 3 of the paper cup a" was folded inward in the paper cup F' for a
microwave oven of the example 4-3, when a content contained in the cup was
cooked by heating in a microwave oven, there was found no burning at any
portion of that paper cup. Further because the heat insulation cover 4 made
of the corrugated board was attached to the body portion 11, heat
insulation property was secured so that a heated content was unlikely to be
cooled and further, heat from the content was not felt when it was held by
the hand. Thus, the paper cup F' for a microwave oven could be carried with
the hand. [Example 4-4] As the example 4-4 of the paper cup corresponding
to a microwave oven of the present invention, the paper cup G'
corresponding to a microwave oven shown in FIG. 24(b) was produced. A heat
insulation cover 4 was produced using a cylindrical corrugated board (F
flute) corresponding to the entire outer face of the body portion 11 of the
paper cup G for a microwave oven of the example 4-2 and the paper cup G for
a microwave oven was fit to this cylindrical heat insulation cover 4 and
fixed by partially bonding. Consequently, the paper cup G' for a microwave
oven was produced. 



Because the rim 3 of the paper cup "a" was folded inward in the paper cup
G' for a microwave oven of the example 4-4, 45   when a content contained
in the cup was cooked by heating in a microwave oven, there was found no
burning at any portion of that paper cup. Further because the heat
insulation cover 4 made of the corrugated board was attached to the body
portion 11, heat insulation property was secured so that a heated content
was unlikely to be cooled and further, heat from the content was not felt
when it was held by the hand. Thus, the paper cup G' for a microwave oven
could be carried with the hand. [Example 5-1] As the example 5-1 of the
paper cup for a microwave oven of the present invention, a paper cup H for
a microwave oven shown in FIG. 26 was produced. As the body member 1,
material composed of cup raw material paper 280 g/m2 and low-density
polyethylene resin 25um in this order from the surface was employed and as
the bottom member 2 , material composed of cup raw material paper 255 g/m2
and low-density polyethylene resin 25 um in this order from the surface was
employed. A body member blank 10 shown in FIG . 3 was produced by punching
out and then, a cylindrical body member 1a was formed by winding this body
member blank 10 around a mandrel. Next, a bottom member blank 20 was fit
from downward of the body member 1a using an ordinary paper cup forming
machine and its bonding portion was heated with hot air. An outer
peripheral rim of the bottom member 2 was bent downward so as to form a
bent portion 22, and this bent portion 22 and a bottom end portion of the
body member 1 were bonded together by heating with a pressure, so that a
paper cup "e" having a joint portion 3' as shown in FIG. 27 was produced.
Next, a bottom 46   curl portion 3b was formed by winding the joint portion
3' inward thereby a paper cup H corresponding to a microwave oven being
completed. Because the joint portion 3' of the paper cup "e" was wound
inward in the paper cup H corresponding to a microwave oven of the example
5-1, when a content contained in the cup was cooked by heating with a
microwave oven, there was no burning at any portion of the paper cup.
Additionally, the stability of the cup on a flat plane was improved.
[Example 5-2] As the example 5-2 of the paper cup for a microwave oven of
the present invention, a paper cup I for a microwave oven shown in FIG. 28
was produced. As the body member 1, material composed of cup raw material
paper 280 g/m2 and low-density polyethylene resin 25 um in this order from
the surface was employed and as the bottom member 2, material composed of
cup raw material paper 255 g/m2 and low-density polyethylene resin 25 um in
this order from the surface was employed. The paper cup "a" which was a
basis for the paper cup I corresponding to a microwave oven was produced in
the same way as the example 1-1 . A bottom curl portion 3c was formed by
winding the rim 3 of that paper cup "a" inward thereby the paper cup I
corresponding to a microwave oven being completed. Because the rim 3 of the
paper cup "a" was wound inward in the paper cup I corresponding to a
microwave oven of the example 5-2 , when a content contained in the cup was
cooked by heating with a microwave oven, there was no burning at any
portion of 47  



the paper cup. Additionally, the stability of the cup on a flat plane was
improved. [Example 5-3] As the example 5-3 of the paper cup corresponding
to a microwave oven of the present invention, the paper cup H'
corresponding to a microwave oven shown in FIG. 30 was produced. A heat
insulation cover 4 was produced using a cylindrical corrugated board (F
flute) corresponding to the entire outer face of the body portion 11 of the
paper cup H for a microwave oven of the example 5-2 and the paper cup H
corresponding to a microwave oven was fit to this cylindrical heat
insulation cover 4 and fixed by partially bonding. Consequently, the paper
cup H' for a microwave oven was produced. Because the joint portion 3' of
the paper cup "e" was wound inward in the paper cup H' corresponding to a
microwave oven of the example 5-3 , when a content contained in the cup was
cooked by heating with a microwave oven, there was no burning at any
portion of the paper cup. Further because the heat insulation cover 4 made
of the corrugated board was attached to the body portion 11, heat
insulation property was secured so that a heated content was unlikely to be
cooled and further, heat from the content was not felt when it was held by
the hand. Thus, the paper cup H' for a microwave oven could be carried with
the hand. INDUSTRIAL APPLICABILITY As described above, the first paper cup
for a microwave oven of the present invention enables to provide a paper
cup 48   for a microwave oven which when a content such as drink, instant
food is accommodated in the same cup and cooked by heating with a microwave
oven, never generates burning. The second paper cup for a microwave oven of
the present invention enables to provide a paper cup for a microwave oven
which when a content such as drink, instant food is accommodated in the
same cup and cooked by heating with a microwave oven, never generates
burning. Because the second paper cup for a microwave oven of the present
invention is provided with a space between the bending portion of the rim
and the bottom face portion of the bottom member, when the cup is placed on
a flat plane, heat of the content is unlikely to escape. The third paper
cup for a microwave oven of the present invention is provided with the
bending portion, which is formed by bending the lower portion of the rim of
the paper cup inward. Additionally, the convex portion which is convex
inward is provided in the center of an inner face of the bottom face
portion . Consequently, when this paper cup for a microwave oven with a
content therein is used in a microwave oven, the convex configuration which
is convex inward in the bottom face portion is inverted to a configuration
convex outward. As a result, this paper cup for a microwave oven has a very
low danger that the rim of the same cup may be burnt. 



According to the method for manufacturing the paper cup for a microwave
oven of the present invention, the bending portion is formed by bending the
lower portion of the rim of the paper cup inward. Further, the clamping
portion of the press die is 49   provided with no air escape hole while the
receiving portion is formed in a hallow cylindrical shape with an air
escape hole . As a result, the internal pressure is increased and the
convex portion which is convex inward can be formed in the center of the
inner face of the bottom face portion of the bottom member. According to
the first paper cup corresponding to a microwave oven of the present
invention, because the bending portion is formed by folding back the body
member of the paper cup and the rim of the bottom member inward, the height
of the rim is reduced. Further, because the bottom face portion of the
bottom member is formed in a concave shape which is concave downward, when
a content, for example, drink or instant food, accommodated in the same
paper cup is cooked by heating with a microwave oven, that content never
overflows and there occurs no burning at any portion of the same paper cup.
Additionally, if the heat insulation cover made of heat insulation material
is attached to the body portion, it is possible to acquire a paper cup
corresponding to a microwave oven in which the heated content is unlikely
to be cooled and which can be carried with the hand without feeling heat of
the content. According to the method for manufacturing the second paper cup
corresponding to a microwave oven of the present invention, the bottom curl
portion is formed by winding the joint portion between the body member and
the bottom member inward. Consequently, the height of the rim can be
reduced to substantially less than 1/2 the conventional example. As a
result, it is possible to obtain a paper cup corresponding to a microwave
oven 50   in which when such a content as drink, instant food is
accommodated in the same paper cup and cooked by heating with a microwave
oven, no burning is generated. Further, because the bottom portion of that
paper cup corresponding to a microwave oven is curled, when the same cup is
placed on a flat plane, its stability is high and the bottom face portion
does not make a contact with that plane, so that heat of the content is
unlikely to escape. 51   CLAIMS 1 . A paper cup for a microwave oven
comprising a body member and a bottom member, said paper cup being formed
by folding inward 



a rim which joins the body member and the bottom member with each other. 2.
The paper cup for a microwave oven according to claim 1 ( wherein the
bottom face of the bottom member has an inwardly concave shape. 3 . A paper
cup for a microwave oven comprising a body member and a bottom member,
wherein a rim which joins the body member and the bottom member with each
other is bent inward at an angle equal to or more than 90 so as to form a
bending portion. 4. The paper cup for a microwave oven according to claim
3, wherein a gap width of a space between the bending portion and a bottom
face portion of the bottom member is equal to or less than 5 mm at a
largest portion thereof. 5. The paper cup for a microwave oven according to
claim 4 , wherein the bending portion is provided with a concave wedge . 6
. A paper cup for a microwave oven comprising a body member formed
cylindrically by winding around and a bottom member in which a bent portion
is produced by bending an outer peripheral 52 



rim thereof, the bent portion being sandwiched and joined by a folding back
portion formed by folding back a bottom end portion of the body portion and
the body portion so as to form a rim, wherein a bending portion is formed
by bending a lower portion of the rim inward, and a convex portion which is
convex inward in the center of an inner face of the bottom face portion of
the bottom member is formed. 7. The paper cup for a microwave oven
according to claim 6, wherein a gap width of a space between the bending
portion and the bottom face portion is equal to or less than 5 mm at a
largest portion thereof. 8 . A method for manufacturing a paper cup for a
microwave oven comprising the steps of : forming a cylindrical body portion
by winding around; forming a bent portion by bending an outer peripheral
rim of the bottom member; forming a rim by sandwiching and joining the bent
portion by a folding back portion formed by folding back a bottom end
portion of the body portion of the body member and the body portion;
forming a bending portion by bending a lower portion of the rim inward;
and, forming a convex portion which is convex inward in the center of an
inner face of the bottom face portion of the bottom member by providing a
clamping portion of a press die with no air escape hole while a receiving
portion is formed in a hollow cylindrical shape with an air escape hole. 53
9 . A paper cup corresponding to a microwave oven in which a body portion
is formed by winding a body member cylindrically; a top curl portion is
formed by bending a top end of the body portion; with a front end of a bent
portion formed by bending an outer peripheral rim of the bottom member is
located so as to be directed to a bottom end of the body portion; and, the
bent portion is sandwiched by a folding back portion formed by folding back
the bottom end portion of the body portion and the body portion so as to
form a rim such that the body member and the bottom member are joined
together, wherein the lower portion of the rim is inwardly folded back. 10.
The paper cup corresponding to a microwave oven according to claim 9,
wherein the bottom face portion of the bottom member is formed such that it
is concave downward from an inner side of the cup. 11 . A paper cup
corresponding to a microwave oven comprising a body member formed
cylindrically by winding around and a bottom member having a bent portion
produced by bending an outer peripheral rim thereof, a body portion of the
body member and the bent portion being joined together so as to form a
joint portion, wherein a bottom curl portion is formed by winding the joint
portion inwardly. 54   12. The paper cup corresponding to a microwave oven
according to claim 11, wherein the joint portion is formed by joining the
bent portion such that it is sandwiched between a folding back portion
formed by folding back a bottom end portion of the body portion and the
body portion. 13 . A method for manufacturing a paper cup corresponding to
microwave oven comprising the steps of : forming a cylindrical body member
by winding around; forming a bent portion by bending an outer peripheral
rim of the bottom member; forming a joint portion by joining a bottom end
portion of a body portion of the body member and the bent portion with each
other; and, forming a bottom curl portion by winding the joint portion
inwardly. 



14. A method for manufacturing a paper cup corresponding to microwave oven
comprising the steps of : forming a cylindrical body member by winding
around; forming a bent portion by bending an outer peripheral rim of the
bottom member; forming a joint portion by joining the bent portion such
that it is sandwiched between a folding back portion formed by folding back
a bottom end portion of a body portion of the body member and the body
portion; and forming a bottom curl portion by winding the joint portion
inwardly. 55
.A@.A,.A.A,.Au@.A.ASl.A,.A.A,.A.A,.ASl.A@.A.A@l.A(@.A@.A@l.A.A,.A@l.ASY.A@l
.A.A.A,.AfY.A@l.A@l.A,.A.A,l.A@l.A,l.A@Y.Au.ASY.A@.AfY.ASY.A@.AiSY.ASl.A@l.
ASY.A,.AfE.A@.A@l.ASl.ASl.A.A,.A Pw%G t y
cRr}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c:a]c:a!F~D x }
"#%%''l))++,,5-@-{---).i.|...7/\///0L0}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!L0c0
000,1l111(2`22223H3333424i4445^5x555-6G6666}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
!6+7b7778;8@8e8889M9999*:W:::;-;f;
;;<N<<<<1=s===}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!=>>G>>>>6?x???@L@@@@A1AVAWAZ
AfAgAvAwAAAABCCCEEG}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!G$IIILL=NtN/P5PhSTTVVXY
&\]]]^_<_~a7c=cii"k[klmln}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!lnnoooJrrtuuIyQ|W
|(}v#pPl}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!ls4!'V\(b+OZ
@'NNTQ}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!QJ5P=C1`f|&}xsnid_Z]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca!&d%p~tzrxD}'.g~*8q}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!*5m&`f-fb!|wrmhc
^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca!!c"YT AJ
_MNPQRS\]abg}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!ghjk'7KY
#4#l###$&**C+w+/}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!/00D2J2Q22233T3333!4b4445
R555596w666{7S8"9-<3<>>}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]
ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!>?????A%A@BCFFb444
5R555596w666{7S8"9-<3<>>}xsnid_Z]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca PwiK-910%<&'()-l
Y@10%<&'()-@10%<&'()- 10%<&'()-
10%<&'()-Ss10%<&'()-,#@10%<&'()-%fG-910%<&'(393 10%<&'()-3&!10%<&'()-
9$S10%<&'()-  10%<&'()-l @10%<&'()-10%<&'()- ~\=9103* 10%Z &'()-!,
10%<<&'()-!x, 10%<<&'()-, 10%<&'()- 10< 



10< 10<`<`10%<&'()-G t v w x y  {\:9!x 10%bb&'()-9 10%b&'()-9 10< 10<
10<<s10%<&'()-!n3* 10%b<b<&'()-!`3* 10%<<&'()- [c}^?4: 10bL<s10%b&'()-F3
10%b&'()-!i3F" 10%bb&'()-3F" 10%b&'()-!n 10%bb&'()-& 10%b&'()-&R;rgH: 10b(
10%-u&'()-! 10%uu&'()-g 10%-u&'()-g!, 10%uu&'()-, 10%-u&'()- 10b 10b F~_=
10b!  10%u<u<&'()-  10%<&'()-!i@ 10%]<]<&'()-@ 10%<&'()- 



10-u 10-u 10-u<s10%-u&'()-F~D x z { | } "uj_@ 10b! 10%-u&'()- 10< 10<
10<<10%<&'()-!xF+ 10%l<l<&'()-F+ 10%<&'()-3" 10%<&'()-,"#%%' ''''}^SH= 10b
10-u 10-u 10-u<s10%-u&'()-31 10%-u&'()-S!  10%uu&'()-  10%-u&'()-!
10%uu&'()-'l))++r,,^<SH= 10!sF/ 10%zOzO&'()-3 !iF/ 10%OO&'()-3 F/ 10%&'()-3
10%O&'()-!S 10%OO&'()-S 10%O&'()-,,,,,5-@-{--bC 10!s  &10%O&'()-l
@10%O&'()-   



@10%O&'()-, 10%O&'()- 10O 10O 10O<`10%O&'()---).i.|...dEbC 10!s   10%O&'()-
@,10%O&'()- `10%O&'()-  10%O&'()-  10%O&'()-l @10%O&'()-.7/\///0L0dEbC
10!sFs$ 10%O&'()- "@10%O&'()-3 y 10%O&'()- S10%O&'()-310%O&'()-3
10%O&'()-L0c0000,1l1dEbC 10!sF/z 10%O&'()- -@10%O&'()-F+10%O&'()-F*
10%O&'()-  (@10%O&'()-3S&10%O&'()-l111(2`22222dE:/ 10O 10O<`10%O&'()-Y9
10%O&'()-  7@10%O&'()-Y@5g 10%O&'()-F`3 10%O&'()- 1@10%O&'()-2223H3333xY:/
10OY yS10%O&'()- 



10%O&'()-  10%O&'()-Y @10%O&'()-10%O&'()- 10%O&'()- 10O3424i4445dE:/ 10OY l
@10%O&'()-  10%O&'()- 10%O&'()-l @10%O&'()-910%O&'()-Y
10%O&'()-5^5x555-6G6dE:/ 10OY 3( 10%O&'()- ,& 10%O&'()-39$ 10%O&'()-
Y"@10%O&'()-   10%O&'()- 10%O&'()-G6666+7b77dE:/ 10OY 3L3 10%O&'()-
l1@10%O&'()-3/10%O&'()-F- 10%O&'()-3+ 10%O&'()- )@10%O&'()-778;
8=8>8?8@8e8xmbC 10O,10%O&'()- 10O 



10O 10Os<`10%O&'()-F8 10%O&'()- 7@10%O&'()-F,510%O&'()-e8889M999dEmbC
10Ol10%O&'()- 10%O&'()-Y S10%O&'()- 10%O&'()- 10%O&'()-F
S10%O&'()-99*:W:::;dEmbC 10O  10%O&'()- 10%O&'()-l @10%O&'()- 10%O&'()-@
10%O&'()-Y LS10%O&'()-;-;f;;;<N<dEmbC 10O )S10%O&'()-3(10%O&'()- ,&
10%O&'()- `$ 10%O&'()- "@10%O&'()-   10%O&'()-N<<<<1=s==dEmbC 10O
,5S10%O&'()-FL3z 10%O&'()-Fl1 10%O&'()- /@10%O&'()-3-10%O&'()- +
10%O&'()-==>> >>>G>>bC 



10O  10%O&'()-Y S10%O&'()- 10O 10O 10Oy<10%O&'()-F9 10%O&'()-F7
10%O&'()->>>6?x???dEbC 10Ol LT10%O&'()-l 10%O&'()- 10%O&'()- 10%O&'()-l
@10%O&'()-g10%O&'()-?@L@@@@AdEbC 10O  S10%O&'()-3`10%O&'()- @10%O&'()-
&10%O&'()-   10%O&'()- @ 10%O&'()-A1AZAAAABdEbC 10O
-@10%O&'()-3+10%O&'()-3) 10%O&'()-
(@10%O&'()-3@&M10%O&'()-3"y10%O&'()-BCCCCCCEbEEb@ 10O!, 10%OO&'()-,
10%&'()-, 10%O&'()- 



10O 10O 10Oys<10%O&'()-3/ 10%O&'()-G EGG$IIIIII}^SH= 10O 10O 10O
10Oy<10%O&'()-!s3* 10%OO&'()-3* 10%O&'()-!  10%OO&'()-
10%O&'()-ITLLL=NtN/P}[<SH= 10O - 10%b&'()-&!|  10%bb&'()-&  10%b&'()-&!S
10%bb&'()-f!S 10%bb&'()-fS 10%b&'()-f/P2P3P4P5PhSTTV_@ 10O - 10%b&'()-&!
10%bb&'()-  10%b&'()-@ 10%b&'()-@ 10b 10b 10bf< 10%b&'()-VVVVVXY[&\~_=
10O!n  10%bb&'()-T  10%b&'()-T! 10%bb&'()- 10%b&'()- 10b 10b
10bf<10%b&'()-&\]]]]]]^__@ 10O!  10%<&'()-f!i@ 10%]<]<&'()-f@ 10%<&'()-f 



10b 10b 10bfs<10%b&'()-3L3 10%b&'()-_<_Fa~a7c:c;c<c=c}^SH= 10O 10< 10<
10<y<10%<&'()-3- 10%<&'()-!x  10%l<l<&'()-  10%<&'()-!i
10%]<]<&'()-f=cciiiii"k[k~_= 10O!|@ 10%uu&'()-9@ 10%-u&'()-9 10< 10<
10<y<10%<&'()-!d@M!10%<<&'()-1@M!10%&'()-1[klmlnnoooz[<1=
10-uf<10%-u&'()-31 10%-u&'()-f!s 10%uu&'()-&!s 10%-u-u&'()-&!|s
10%-u-u&'()-&s 10%-u&'()-&ooooJrrJtitgH=  10-uf  10%&'()-  10%b&'()-!@
10%bb&'()-!s@ 10%bb&'()-@ 10%&'()- 10-u 10-uittuuuuuyIy~_=  10-u!
10%bb&'()-G 10%b&'()-G 



10b 10b 10bf<10%b&'()-31 10%b&'()-f!x  10%bb&'()-IyY{Q|T|U|V|W||(}~_=
10-u!n, 10%uOuO&'()-t, 10%O&'()-t 10b 10b 10bys<10%b&'()-!Y" 10%bb&'()-gY"
10%b&'()-g(}v-uj_@  10-u!@ 10%O&'()-  10O 10O 10Oy<10%O&'()-3`$ 10%O&'()-!
10%OO&'()- 10%O&'()--wz[PE:  10-u 10O 10O 10Of< 10%O&'()-! &* 10%OO&'()- &*
10%O&'()-!@ 10%OO&'()- !@ 10%OO&'()- f}[<PE: 



10-u $ 10%b&'()-f!nF 10%bb&'()-F F 10%b&'()-F !sS 10%bb&'()-!iS 10%bb&'()-S
10%b&'()-#p~_=  10-u !@ 10%OO&'()-@ 10%O&'()- 10b 10b 10bS< 10%b&'()- -
10%b&'()-&!|$ 10%bb&'()-fP aVK@  10-u ! 10O 10O 10Of< 



10%O&'()-3- 10%O&'()-&!|  10%OO&'()-  10%G&'()-  10%O&'()-ls4d!z[9VK@
10-!| L$ 10%-u-u&'()-t L$ 10%-u&'()-t! 10%uu&'()-:! 10%-u-u&'()-:!s
10%-u-u&'()-: 10%-u&'()-:!$%&'~\:  10-!! 10%OO&'()-! 10%OO&'()-!x
10%OO&'()- 10%O&'()- 10-u 10-u 10-ufs< 10%-u&'()-VYZ[\(_@  10-!! 10%b&'()-F
!|, 10%bb&'()-, 10%b&'()- 10O 10O 10Of< 10%O&'()-3( 10%O&'()-(bK}^SH=
10-!! 10b 



10b 10bS< 10%b&'()- 1 10%b&'()-S!i  ( 10%bb&'()-f  ( 10%b&'()-f!
10%bb&'()-F +O^?SH=  10-!!    10%b&'()- !n 10%bb&'()-F  10%b&'()-F !f
10%bb&'()-f 10%M&'()-f 10%b&'()-Z @~_=  10-!!!n@ 10%uOuO&'()-Y @ 10%O&'()-Y
10b 10b 10bf<10%b&'()-3/ 10%b&'()-G !d   10%bb&'()- 



@'NNQR}^?4=  1 10Of<10%O&'()-Fs3 10%O&'()-!| " 10%OO&'()- " 10%O&'()-!
10%OO&'()- 10%O&'()-RST]QdE=  1 10O & 10%O&'()-!@ 10%OO&'()-!s@
10%OO&'()-!`@ 10%OO&'()-@ 10%O&'()- 10O 10O{Y7  1 1!, 10%bb&'()-Z!V,
10%bb&'()-Z 10O 10O 10Of<10%O&'()-!x & 10%OO&'()-!d & 10%OO&'()-}^SH=  1 1!
10b 



10b 10bf<10%b&'()-!x3- 10%bb&'()-&3- 10%b&'()-&!i " 10%bb&'()-3  "
10%b&'()-3 JaVK@  1 1! 1 10b 10b 10bS< 10%b&'()- ,& 10%b&'()-! 10%bb&'()-
10%h &'()- 10%b&'()-5P}[<VK@  1 1!   10%b&'()-3! 10%bb&'()-!s 10%bb&'()-
10%b&'()-!x, 10%bb&'()-, 10%b&'()-P=@ABC1~\:  1 1!!@ 10%&'()-y!@
10%@@&'()-y@ 10%@&'()-y 



10b 10b 10bS<10%b&'()-!x   10%bb&'()-31Vl`cdef}^SH=  1 1!! 10@ 10@ 10@f<
10%@&'()-!n3+ 10%@@&'()-3+ 10%@&'()-!s  10%&'()-F   10%@&'()-F f|dESH=  1
1!! 10@3/10%-u&'()-l -g10%-u&'()- ,Y10%-u&'()-" 10%-u&'()-sY  S10%-u&'()-,
10%-u&'()-z&d"#$dE:/ 10-u 



10-uS< 10%-u&'()-38 10%-u&'()- 337 10%-u&'()-3S5 10%-u&'()-
3S10%-u&'()-Y110%-u&'()-$%p~twuS4/ 10y<10%b&'()-!i3, 10%bb&'()-3,
10%3&'()-3, 10%b&'()-!@!10%bb&'()-"@!10%b&'()-" 10-uwxyz~_=
10!sY!10%uu&'()-Y!10%-&'()-Y!10%-u&'()-!| 10%uu&'()-F  10%-u&'()-F  10b 10b
10bruvwx6D~_@ 10!S 10%&'()-S 10%b&'()- 10-u 10-u 10-ufs<10%-u&'()-!| &
10%-u-u&'()- & 10%-u&'()-D}'.}rg\= 10@ 10%-u&'()-s 10b 10b 



10bf<10%b&'()-!& 10%bb&'()-& 10%b&'()-!S 10%bb&'()-.gF~*8q}^<g\= 10!|
10%uu&'()-  10%-8&'()-  10%-u&'()-! 10%uu&'()- 10%-u&'()-!s@
10%uu&'()-sqx_@ 10! 10%b&'()-!nf 10%bb&'()-Sf 10%b&'()-S 10-u 10-u 10-uS<
10%-u&'()-31 10%-u&'()-yuj_@ 10!S 10%b&'()-f 10b 10b 10bf<10%b&'()- y&
10%b&'()-!x 10%bb&'()- 10%%&'()-}^?4@ 10 10by<10%b&'()-3F( 10%b&'()-3F(
10%b&'()-! 10%bb&'()- 10%b&'()-!S
10%bb&'()-f*5mu|mN/8"10%&'()-8"10%&'()-10%&'()-z10%&'()-  10%&'()-@10%&'()-
10b 10b|yCmN/8"10%5W
W7"8"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-eFmN/8"10%58"10%&'()-8
"10%&'()-08"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-rS4mN/8"10%&'()-88"10%&'(
)-88"10%&'()-88"10%&'()-5W W7"8"10%&'()-mS4mN/8"10%&'()-88"10%&'()-5W
W7"8"10%&'()-8"10%&'()-8"10%&'()-e/mN/5W 



W7"8"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-iJ+/8"10%&'()-8"10%&'(
)-8"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-8"10%&'()-&.5HpP0+/!4"10%"&'()-!4
"10%"&'()-!4"10%"&'()- ,10%"&'()-8"10%&'()-5W W7"HIJKLMUZ:+/!4"10%"&'()-5W
R2"!4"10%"&'()-(!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-U]_acfi_?+/!4"10%"&'()-
!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-ijotvxznN.+/!4"
10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-5W
R2"z|~mM-+/!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-5W
R2""!4"10%"&'()-!4"10%"&'()-I-+/!4"10%"&'()-5W
R2"!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-_?+/!4"10%"!4"10%"&'()-!
4"10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-!4"10%"&'()-nN.+/{+8"10%"&'(
)-{+8"10%"&'()-{+8"10%"&'()- *10%"&'()-!4"10%"&'()-5W
R2"Z:+/{+{+8"10%"&'()-5W
R7"{+8"10%"&'()-{+8"10%"&'()--{+8"10%"&'()-{+8"10%"&'()-"_?+/{+{+8"10%"&'()
-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-"#(-/13nN
.+/{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-5W
R7"3578<ACmM-+/{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-5W
R7""{+8"10%"&'()-{+8"10%"&'()-CEGIKLPI-+/{+8"10%"&'()-5W
R7"{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-PTVXZ\^_?+/{+8"10%"{
+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'()-{+8"10%"&'(
)-^_`cdeftgF/{+8"10%" S10%3"&'()-10"10"10" S<10%"&'()-{+8"10%"&'()-5W
R7"gK//i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'(
)-i4B"10%3"&'()-i4B"10%3"&'()-jJ*/i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()
-i4B"10%3"&'()-i4B"10%3"&'()-5W)
\A"mM-/i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-5W)
\A"3i4B"10%3"&'()-i4B"10%3"&'()-I-/i4B"10%3"&'()-5W)
\A"i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-
_?/i4B"10%3"i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%
3"&'()-i4B"10%3"&'()-
nN./i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-i4B"10%3"&'()-5
W) \A"-fnM,/ iF S10%!&'()- i 10%!&'()-i4B"10%3"&'()-5W) 



\A""i4B"10%3"&'()-i4B"10%3"&'()-fb|[:/ iF S i" 10%!&'()-  i! 10%!&'()- i
10%!&'()- i 10%!&'()-  iL 10%!&'()- il 10%!&'()-!c"Y|[:/ iF S i. 10%!&'()-
i @, 10%!&'()- i `* 10%!&'()- i( 10%!&'()- i& 10%!&'()- i$ 10%!&'()-YT|[:/
iF S i `9 10%!&'()- i37 10%!&'()- i35 10%!&'()- i 3S10%!&'()- i 110%!&'()-
i 0 10%!&'()- AuT3i i 10%!&'()- S 10%!&'()-!iS 10%&'()- iS
10%!&'()-10!10!10! iS<10%!&'()-  J {Z9,310!i if<10%!&'()- i1 10%!&'()-fi f&
10%!&'()-3 !if& 10%&'()-3  if& 10%!&'()-3    10%>!>&'()-_bA310!i i iS&
10%!&'()-  10%!&'()- i 10%!&'()- @ 10%!&'()-S i@ 10%!&'()-S10!10!vU410 i&
10%}!&'()- S 10%}!&'()- iS 10%}!&'()-10!10!10! iS< 10%!&'()- iS&
10%!&'()-xW510 !i 10%pp&'()-& i 10%pj!p&'()-&, 10%&'()- i,
10%pj!p&'()-10}!10}!10}! iy<10%}!&'()-'7|obU410 if
10%!&'()-10pj!p10pj!p10pj!p if<10%pj!p&'()-i i 10%pj!p&'()- i 10%pj!p&'()-
10%j!&'()-&7KY  #|[:bU410 i i " 10%!&'()- il  T10%!&'()- i 10%!&'()-i i3
S10%!&'()- i910%!&'()- iY F 10%!&'()-#4#l######[$|obU410 i@
10%}!&'()-10!10!10! if<10%!&'()-i iFL9 10%!&'()- i 



l7S10%!&'()- iF5  10%!&'()-[$$y&&)***|[:-410}!i if<10%}!&'()- i
10%}!&'()-F i  10%}!&'()-Fi  10%}!&'()- i 10%}!&'()- @
10%}!&'()-***C+w+./0bA410}!i i i / 10%!&'()-Y   10%&!&&'()-& i 10%!&'()-& @
10%!&'()-F  i@ 10%!&'()-F 10}!10}!00000D2G2H2I2J2vi\O}!i i i / 10}!10}!10}!
if<10%}!&'()- iS 10%}!&'()-&10!10!10! iS<10%!&'()-J2Q22233T3|[:vi\O}!i il
sT10%pj!p&'()- i10%pj!p&'()-i i 10%pj!p&'()-i i  10%pj!p&'()- iY
@10%pj!p&'()- iS:10%pj!p&'()-T3333!4b44|[:vi\O}!i i "l10%pj!p&'()- i
10%pj!p&'()-i i  10%pj!p&'()-i il T10%pj!p&'()- i310%pj!p&'()- iS
10%pj!p&'()-445R5555|[:vi\O}!i iF1f 10%pj!p&'()- i /S10%pj!p&'()-i
i3,10%pj!p&'()-i i3&* 10%pj!p&'()- i3F( 10%pj!p&'()- i
f&S10%pj!p&'()-596w666666{7|obU4O i 10%}!&'()-10pj!p10pj!p10pj!pi
if<10%pj!p&'()-i i399 10%pj!p&'()- iFY7 10%pj!p&'()- i
y5@10%pj!p&'()-{7S8"9-<0<1<2<3<>|obU4O is, 10%}!&'()-`10}!10}!10}!i if<
10%}!&'()-i ix  10%}!&'()-g id@ 10%}!&'()-` id
10%}!&'()->>?@A"A#A$A%A|[NA4O10}!10}!10}! if< 10%}!&'()-i i| * 10%}!&'()-i
i| * 10%}!&'()- in   10%}!&'()-s i, 10%}!&'()-`%A@BCFF||[NA4O10}!10}!10}!
if< 10%}!&'()-i iSs< 10%pj!p&'()-i ii Y" 10%pj!p&'()- ixY 10%pj!p&'()-' id
10%pj!p&'()-f Normal" "Heading 13]c" "Heading 23]c" "Heading 33]c" "Heading
43]c" "Heading 53]c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93]c"A "Default Paragraph Fontx |$)/?5;@F4MSZ<`flrVy&[SBe$ywe
'-I/329$>CHJLNPRTVXZ\^`bdfhjlnprtvxz|~L06=GlnlQ&!g/>F F"',-.L0l1235G67e89;
N<=>?ABEI/PV&\_=c[koitIy(}-!(@RP1f$wD.q|HUiz"3CP^ fY7#[$*0J2T345{7>%AF 



!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;
<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcdefghijklmnopqrstuvwxyz{|}~
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]^_`abcde 




