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Description

The present invention relates to a heat insulating cup consisting of a cup body and a protective cover attached to
the cup body, particularly, to a heat insulating cup containing a so-called "instant-cooking food" or beverage which can
be cooked by simply pouring a hot water thereinto.

A known heat insulating cup comprises a paper cup body and a paper protective cover of a heat insulating structure
surrounding the cup body. The cup of this type can be readily disposed of when discarded. Also, the cup materials can
be used again, if necessary.

A cup comprising a cup body and a corrugated board attached to the cup body to surround it is disclosed in, for
example, Jpn. UM Appln. KOKAI Publication No. 50-27080, said corrugated board comprising two liner boards, i.e., thick
sheets, and a corrugated paper sheet sandwiched between these liner boards. In this prior art, it is necessary to form
the two liner boards, which are tough, in truncated cone shapes differing from each other in the circumferential length
such that the corrugated board can be wound smoothly to conform with the shape of the cup body. The requirement for
the particular shapes leads to a troublesome operation for preparing the liner boards. In addition, the corrugated board
tends to elastically peel off the cup body. If an external force exceeding an elastic limit is applied to the corrugated board,
the liner boards of the corrugated board are wrinkled so as to impair the appearance of the cup.

Technique for overcoming the above-noted problems is disclosed in, for example, Jpn. Pat. Appin. KOKAI Publication
No. 54-1178. It is disclosed that a large number of cuts are imparted to the outer liner board of a corrugated board so
as to facilitate the winding of the corrugated board into a cylindrical shape. However, the cylindrical body thus formed
is rendered poor in its heat insulating property. In addition, the appearance of the cylindrical body is not satisfactory.

An object of the present invention is to provide a heat insulating cup adapted for mass production at a low cost.

Another object is to provide a heat insulating cup exhibiting a good outer appearance.

Another object is to provide a heat insulating cup in which a protective cover is strongly adhered to a cup body.

Another object is to provide a heat insulating cup exhibiting a low feeling temperature when the cup containing hot
contents is held by a person.

Another object is to provide a heat insulating cup whose surface effectively prevents human fingers from slipping
when the cup is held by a person.

Still another object is to provide a heat insulating cup which can be released easily when a plurality of cups are
telescopically superposed one upon the other.

According to a first aspect of the present invention, there is provided a method of manufacturing a heat insulating
cup comprising of a cup body having a paper side wall and a paper bottom wall and a paper protective cover attached
to cover the side wall of the cup body, the protective cover consisting of an embossed paper sheet and a paper liner
board adhered to the embossed paper sheet, the method comprising the steps of:

adhering a first raw material sheet of the embossed paper sheet and a second raw material sheet of the liner
board each other with a first adhesive;

die-cutting the adhered structure of the first and second raw material sheets to prepare a blank of the protective
cover; and

winding the blank such that the liner board is positioned outside and subsequently adhering the wound blank to
the side wall of the cup body with a second adhesive.

According to a second aspect of the present invention, there is provided a heat insulating cup comprising of a cup
body having a paper side wall and a paper bottom wall and a paper protective cover attached to cover the side wall of
the cup body, wherein the protective cover is prepared by winding a blank of a multi-layer structure including an embossed
paper sheet and a paper liner board adhered to the embossed paper sheet, the blank being wound such that the liner
board is positioned outside.

According to a third aspect of the present invention, there is provided a heat insulating cup comprising a cup body
having a paper side wall and a paper bottom wall and a paper protective cover attached to cover the side wall of the cup
body, wherein the protective cover comprises an embossed paper sheet having an embossment formed of embossed
dots which have a substantially uniform depth entirely.

This invention can be more fully understood from the following detailed description when taken in conjunction with
the accompanying drawings, in which:

FIG. 1 is a perspective view, partly broken away, showing a heat insulating cup according to one embodiment of the
present invention together with a lid shown away from the cup;

FIG. 2 is a front view, partly broken away, showing the heat insulating cup shown in FIG. 1;

FIG. 3 is a cross sectional view showing the side wall of the cup body included in the heat insulating cup shown in
FIG. 1;

FIG. 4 is a cross sectional view showing the liner board used in the heat insulating cup shown in FIG. 1;

FIG. 5 is a flow chart showing the process of manufacturing the heat insulating cup shown in FIG. 1;

FIG. 6 is a plan view showing how an adhesive is applied to a blank of a protective cover;
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FIG. 7 is a plan view showing a modification of the blank of a protective sheet and also showing how an adhesive
is applied to the blank;

FIG. 8 is a plan view showing a modified manner of applying an adhesive to a blank of a protective sheet;

FIG. 9 is a plan view showing a modification of a blank of a protective sheet;

FIG. 10 is a plan view showing another modification of a blank of a protective sheet;

FIG. 11 is a cross sectional view showing a modification of a flange portion of the heat insulating cup shown in FIG. 1;
FIGS. 12A to 12D collectively show a process of forming the flange portion shown in FIG. 11;

FIG. 13 is a plan view showing a modification of a liner board;

FIG. 14 is a cross sectional view showing a modification of the side wall of the cup body;

FIG. 15 shows a process of manufacturing a raw material sheet used for forming the side wall shown in FIG. 14;
FIG. 16 is a front view, partly broken away, showing a heat insulating cup according to another embodiment of the
present invention;

FIGS. 17A and 17B are a cross sectional view along line XVII-XVII shown in FIG. 16 and a cross sectional view
showing a modification of the heat insulating cup shown in FIG. 16, respectively;

FIG. 18 shows a process of manufacturing the heat insulating cup shown in FIG. 16;

FIG. 19 is a perspective view, partly broken away, showing a heat insulating cup according to another embodiment
of the present invention together with a cap shown away from the cup;

FIG. 20 is a perspective view, partly broken away, showing a modification of the heat insulating cup shown in FIG. 19;
FIG. 21 is a perspective view, partly broken away, showing another modification of the heat insulating cup shown
in FIG. 19;

FIG. 22 is a front view, partly broken away, showing a heat insulating cup according to still another embodiment of
the present invention;

FIG. 23 is a plan view schematically showing a modification of the heat insulating cup shown in FIG. 22; and

FIG. 24 is a plan view schematically showing another modification of the heat insulating cup shown in FIG. 22.

FIG. 1 is a perspective view, partly broken away, showing a heat insulating cup 10 according to one embodiment of
the present invention, with FIG. 2 being a front view, partly broken away, showing the heat insulating cup 10 shown in
FIG. 1. Alid 11 of the cup 10 is shown in a detached fashion from the cup 10.

The cup 10 comprises a cup body 12 having a paper side wall 14 formed in a truncated cone shape, which is turned
upside down, and a bottom wall 16. The side wall 14 is prepared by winding a paper board in a truncated cone shape
such that side end portions 15 of the wound paper board are allowed to overlap with each other, followed by adhering
the overlapping end portions 15 of the wound paper board to each other. On the other hand, the bottom wall 16 has a
short cylindrical leg portion, which is engaged with the lower end portion of the side wall 14. Further, the lower end
portion of the side wall 14 is folded inward to have the leg portion of the bottom wall 16 wrapped therein. As a result,
the lower end portion of the resultant cup body is sealed.

The circumferential upper open end portion of the side wall 14 is folded outward such that the folded portion makes
at least one complete turn so as to form a flange portion 18 serving to reinforce the cup body 12. The sheet-like lid 11
is attached to the flange portion 18. The lid 11 is made of paper or a laminate structure including a paper sheet, e.g., a
laminate structure consisting of a paper sheet and an aluminum foil adhered to the paper sheet. An adhesive layer is
formed on the lower surface of the lid 11. After loading of contents in the cup body 12, the lid 11 is attached to the flange
portion 18 of the side wall 14. It is possible to mount a cap 11A made of a blank of a transparent resin to the flange
portion 18 as shown in FIG. 19 in place of using the sheet-like lid 11.

The heat insulating cup 10 also comprises a protective cover 20 covering substantially the entire region of the outer
surface of the side wall 14 of the cup body 12. The protective cover 20 is of a multi-layer structure comprising an embossed
paper sheet 24 attached to cover the entire outer surface of the side wall 14 and a paper liner board 28 attached to cover
the entire region of the embossed paper sheet 24.

Each of the side wall 14 and bottom wall 16 of the cup body 12 is made of a white, high-quality paper board having
a basis weight of about 210 g/m2 and a thickness of about 280 um. As shown in FIG. 3, a polyethylene film 13 having
a thickness of about 45 um is formed by coating on the inner surface of the paper board used for forming the side wall
14 of the cup body 12. Such a polyethylene film is also formed on the inner surface of the paper board used for forming
the bottom wall 16. It is desirable for the paper board used for forming the side wall 14 to have a basis weight falling
within a range of between 170 g/m2 and 310 g/m2 and a thickness falling within a range of between 220 pm and 420
um. On the other hand, the thickness of the polyethylene film 13 should desirably fall within a range of between 20 pm
and 60 pm.

The embossed paper sheet 24 is made of a white, bleached kraft paper, and has a basis weight of 120 g/m2.
Embossment 25 consisting of a large number of embossed points is formed in the entire region of the embossed paper
sheet 24. These embossed points of the embossment 25 are arranged to form first rows extending in a direction making
an angle of about 45° with the axis of the cup body 12 and second rows crossing the first rows at substantially the right
angles. lt is necessary for the embossment 25 not to be collapsed by the ordinary use of the cup 10. Also, the embossed
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paper sheet 24 is required to be processed easily. In order to meet these requirements, it is desirable for the embossed
paper sheet 24 to have a basis weight falling within a range of between 50 g/m2 and 180 g/m?2. It should be noted that
a bleached kraft paper is made of long fibers and, thus, is unlikely to be broken when an embossing treatment is applied
thereto.

To be more specific, the embossed points of the embossment 25 consist of circular projections and circular recesses
each having a diameter of about 3.5 mm, and being alternately arranged equidistantly. The whole of the projections and
the whole of the recesses are respectively arranged to form lattices extending in directions making an angle of about
45° relative to the axis of the cup body 12 and complementarily overlapping each other. The density of the embossed
points of the embossment 25 including both the projections and recesses is 7/cm2. The height of the embossment 25,
which is a vertical distance between the top of the projection and the bottom of the recess and which is uniform over
the entire region of the embossed paper sheet 24, is set at about 2 mm.

The heat insulating air layer formed within the protective cover 20 is substantially defined by the shape and size of
the embossment 25. In view of the desired heat insulating properties of the cup 10, the diameter of the projection and
recess forming the embossed points of the embossment 25 should fall within a range of between 2 mm and 5 mm. The
height of the embossment 25 should desirably fall within a range of between 1 mm and 5 mm. The density of the
embossed points of the embossment 25 should desirably fall within a range of between 3/cm2 and 25/cm2. In the embod-
iment shown in FIG. 2, the embossment 25 consists of circular projections, i.e., projections each having a circular cross
section, and circular recesses. In addition, it is possible for the embossment 25 to consist of rectangular projections and
rectangular recesses sized substantially equal to the circular projections and circular recesses described previously.
Further, a wave pattern can be used in place of projections and recesses formed in the embossed paper sheet 24.

The paper liner board 28 has a basis weight of 230 g/m2. Letters or patterns designating a trade name or the like
are indicated on the front surface of the liner board 28 by means of off-set or gravure printing. It is desirable for the liner
board 28 to have a basis weight falling within a range of between 180 g/m2 and 270 g/m2. If the basis weight exceeds
the upper limit of 270 g/m2, the liner board 28 is rendered unduly rigid, making it troublesome to handle the liner board
for preparing the protective cover 20. On the other hand, if the basis weight is lower than the lower limit of 180 g/m?2, the
rigidity and mechanical strength of the liner board 28 are lowered. As a result, projections and recesses conforming with
the embossment 25 are formed on the surface of the liner board. Further, the protective cover 20 mounted to the cup
body 12 is likely to be broken during transfer or storage of the heat insulating cup 10. As shown in FIG. 4, ink layers 29
for denoting letters or patterns are formed on the liner board 28. Further, a varnish layer 30 is formed in a thickness of
between 3 um and 15 um to over the entire surface of the liner board 28. The surface of the varnish layer 30, which is
made of, for example, an OP (over-printing) varnish, a peeling varnish, etc., is finished smooth.

The cup body 12, embossed paper sheet 24 and liner board 28 are adhered to each other with synthetic adhesives
including, for example, vinyl acetate type adhesive, and ethylene vinyl acetate (EVA) type adhesive. It is possible to use
various other known adhesives, e.g., a starch type adhesive. However, in the case of using a starch type adhesive,
projections and recesses conforming with the embossment 25 are likely to be formed on the surface of the liner board
28. Such being the situation, it is particularly desirable to use the vinyl acetate type adhesive and ethylene vinyl acetate
(EVA) type adhesive for adhering the liner board 28 to the embossed paper sheet 24.

FIG. 5 shows a process of manufacturing the heat insulating cup shown in FIGS. 1 and 2. A known cup-forming
apparatus is used for preparing the cup body 12. In the first step, a sectoral sheet 102 is wound in a truncated cone
shape to form the side wall 14. On the other hand, a circular sheet 104 is wound along its periphery to form the bottom
wall 16. These side wall 14 and bottom wall 16 are combined to form a master form 106 of the cup body 12, followed
by folding outward, or curling, the open upper end portion of the cup body 12 to form the flange portion 18. Then, an
annular embossed line or mark 19 is formed along the outer circumferential surface of the side wall 14. The annular
ebmossed line 19 is used as a marking when a liquid such as hot water is poured into the cup.

On the other hand, the protective cover 20 is prepared by a system including a known roll embossing apparatus, a
known combining machine and a known die-cutting apparatus. Specifically, a sheet roll 108 of a white, bleached kraft
paper used as a base paper of the embossed paper sheet 24 and a sheet roll 112 of the liner board 28 are set in the
system. A gravure printing and varnish coating is applied in advance to the surface of the raw material sheet of the liner
board 28 by using a printer 114, etc. By this printing, letters or patterns denoting the trade name, etc. are imparted to
the surface of the raw material sheet of the liner board 28.

The bleached kraft paper sheet released from the sheet roll 108 is embossed by an embossing roller 116 to prepare
a raw material sheet of the embossed paper sheet. Then, one surface of the raw material sheet is supplied with an
adhesive, e.g., vinyl acetate type adhesive, by an application roller 118. In the embodiment shown in FIG. 5, the adhesive
application is performed after the embossing treatment. However, it is possible to carry out the adhesive application
simultaneously with the embossing treatment.

A sheet is released from the sheet roll 112 for the liner board 28 in synchronism with the release of the bleached
kraft paper sheet such that the released liner board 28 is superposed on the adhesive-applied surface of the raw material
sheet of the embossed paper sheet 24. Under this condition, the raw material sheet of the liner board 28 is adhered to
the raw material sheet of the embossed paper sheet 24 by a pair of clearance rollers 122 and a pressing belt 124. A
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predetermined clearance is provided between the paired rollers 122. Also, a spring force is applied to one of these rollers
such that the one roller is elastically movable toward the other roller. Because of the particular construction, the liner
board and the embossed paper sheet can be adhered to each other without collapsing the embossment 25 formed on
the surface of the embossed paper sheet.

The raw material sheets of the embossed paper sheet 24 and the liner board 28 adhered to each other is cut by a
cutter 126 into intermediates 128 each having a predetermined width. Then, these intermediates 128 are successively
die-cut in conformity with the letters or patterns printed on the liner board 28 so as to obtain a sectoral blank 32 of the
protective cover 20, the blank 32 having a size conforming with the size of the circumferential side surface of the cup
body 12. In the manufacturing process shown in FIG. 5, it is possible to omit the step of forming the intermediate 128
such that the sectoral blank 32 of the protective cover 20 can be directly prepared by die-cutting.

The blank 32 is, then, supplied with an adhesive, e.g., an ethylene vinyl acetate type adhesive, by an application
roller 132. Further, the adhesive-applied blank 32 is attached to the side wall 14 of the cup body 12 so as to form the
heat insulating cup 10 comprising the cup body 10 and the protective cover 20. The adhesive-applied blank 32 can be
attached to the side wall 14 by using a winding apparatus. In this case, the blank 32 is adhered by the adhesive to the
side wall 14 during the winding process of the blank 32 about the side wall 14 of the cup body 12. The winding method
permits the side end portions of the blank 32 not to overlap each other but to butt against each other in adhering the
blank 32 to the side wall 14.

A fitting method can be employed in place of the winding method for attaching the blank 32 of the protective cover
20 to the side wall 14 of the cup body 12. In the fitting method, the blank 32 is wound in advance into a truncated cone
shape substantially conforming with the side wall 14 of the cup body 12, followed by fitting the wound blank 32 over the
side wall 14. In this fitting step, the blank 32 is adhered by an adhesive to the side wall 14 of the cup body 12. The blank
32 of the protective cover 20 is provided with an adhesive-application space or marginal portion, to which an adhesive
is applied, at one side end portion as described herein later, with the result that the side end portions of the protective
cover 20 are allowed to overlap each other.

An adhesive may be applied to the entire region on the back surface of the blank 32 for attaching the protective
cover 20 to the cup body 12. It is also possible to apply the adhesive selectively to band-like side end regions of the
blank 32. Further, it is desirable to apply the adhesive to the blank 32 as shown in FIG. 6.

FIG. 6 shows that the blank 32 includes three band-like first regions 34 to which an adhesive is applied with a
pressure by an application roller, said first regions 34 consisting of two side end regions 34 in the vicinity of first and
second side ends 33a, 33b and a central region 34. The blank 32 also includes two second regions 35 to which an
adhesive is applied without a pressure by a spray, the two second regions 35 being interposed between the three first
regions 34. The protective cover 20 is adhered by these adhesive to the side wall 14 of the cup body 12. These adhesives
applied to the first and second regions 34 and 35 may be the same adhesive, e.g., an ethylene vinyl acetate adhesive,
differ from each other in the application amount.

As described above, the three first regions 34 of the blank of the protective cover 20 shown in FIG. 6 are supplied
with the adhesive in a pressurized state. Also, the two second regions 35 are supplied with the adhesive in a non-
pressurized state and in an amount smaller than the application amount to the first regions 34. As a result, the amount
of the adhesive consumption can be decreased. Also, it is possible to avoid various problems such as deformation of
the cup body 12, the protective cover 20, etc. and the peeling at the side end portion of the protective cover 20, which
are caused by the shrinkage of the adhesive when the adhesive is dried. Further, the heat transmission via the adhesive
layer to the outer surface of the protective cover 20 can be diminished in the region other than the first regions 34 so as
to lower the feeling temperature of the heat insulating cup 10 felt by the user. What should also be noted is that the
protective cover 20 is adhered to the cup body 12 by the second regions 35 interposed between the three first regions
34, with the result that the protective cover 20 is prevented from floating or being deviated. It follows that the present
invention permits solving various problems that the heat insulating cup is felt unreliable when held by the user, that a
surface roughness is likely to occur on the protective cover 20, and that the protective cover 20 tends to be detached
from the cup body 12 when the adhesive is once peeled.

FIG. 5 shows that an adhesive spray 134 is disposed downstream of the application roller 132. In this embodiment,
the three first regions 34 of the blank 32 are supplied with an adhesive by the roller 132, followed by spraying an adhesive
against the second regions 35 by the spray 134. As described previously, these adhesive applied to first and second
regions, which may be the same adhesive, e.g., an ethylene vinyl acetate adhesive, differ from each other in the appli-
cation amount. For example, in terms of the adhesive concentration in the application step, the application amount to
the first regions 34 should fall within a range of between 0.1 g/cm?2 and 0.5 g/cm2, while the application amount to the
second regions 35 should fall within a range of between 0.005 g/cm2 and 0.1 g/cm2. It is necessary to set the application
amount to the first regions 34 at a certain amount, but is desirable to make the application amount to the second regions
35 small. Where the application amount to the second regions 35 is too large, the protective cover 20 is apt to be wrinkled
s0 as to impair the adhering between the cup body 12 and the protective cover 20.

As described above, the application roller 132 and the application spray 134 are used for applying the adhesives to
the first and second regions 34 and 35, respectively, of the blank 32, making it possible to supply these regions 34 and
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35 with desired amounts, differing from each other, of the adhesives. These adhesives of the first and second regions
are generally applied to the blank 32 in different steps, but are applied substantially consecutively, with the result that
the through-put of the heat insulating cup is not substantially lowered.

FIG. 7 shows a blank 32 having an adhesive-application space or a marginal portion 36 to be supplied with an
adhesive and be overlapped. In addition, the first and second regions 34 and 35 are arranged in manners different from
those shown in FIG. 6. The first band-like regions 34 are positioned at the side end portions, and the second oblong
region 35, which is laterally elongated, is positioned substantially at the center of the blank 32. These two first regions
34 are supplied with an adhesive by the application roller 132, with the second oblong region 35 being supplied with an
adhesive by the spray 134.

FIG. 8 shows another modification of the blank 32. In this case, the blank 32 comprises five first regions 34 including
two triangular regions at the side end portions and three band-like regions in the central portion. The blank 32 also
comprises four oblong second regions 35, which are vertically elongated and positioned between the adjacent first
regions 34. These first and second regions 34 and 35 are supplied with adhesives by the application roller 132 and the
spray 134, respectively.

As apparent from FIGS. 7 and 8, it is possible to modify in various fashions the number, positions and shapes of
the first and second regions, respectively. However, it is necessary for the first regions to include band-like regions at
the side ends of the blank 32. Also, it is desirable for the second region to be positioned in substantially the central region
sandwiched between adjacent first regions.

As another modification, it is possible to apply an adhesive with a pressure to the inner surface of the blank 32 by
an application roller, and to apply an adhesive without a pressure to the outer surface of the side wall 14 by a spray,
thereby attaching the protective cover 20 to the side wall 14 with these adhesives. In this case, it is necessary for the
first regions, on which an adhesive is applied with a pressure by an application roller, to include band-like regions at the
side ends of the blank 32. The second region, on which an adhesive is applied without a pressure by a spray, may be
the entirety of the outer surface of the side wall 14, or a selected portion or portions thereof. Where the second region
consists of a selected portion or portions of the outer surface of the side wall 14, it is desirable for the second region to
be selected to correspond to the central position between the first regions, as the second regions 35 on the blank 32
shown in FIGS. 6, 7 and 8.

In this modification, since an adhesive is applied to the side wall 14 of the cup body 12 without a pressure by a
spray, the adhesive can be uniformly applied to a selected position on the side wall 14 with a predetermined application
amount, regardless of the curved surface of the side wall 14.

FIG. 9 shows another modification of the blank 32 of the protective cover 20, which is assembled in advance into a
cylinder of a truncated cone shape and is fit over and adhered to the outer surface of the cup body. In this case, the
blank 32 comprises adhesive-application spaces 36a and 36b at the side end portions. The adhesive-application space
36a is equal in its shape and function to the adhesive-application space 36 shown in FIG. 7. The adhesive-application
space 36b is also coated with an adhesive. In addition, the adhesive-coating space 36b allows a side 36¢ of the blank
32 to abut against a conveyor guide in the step of transferring the blank 32, with the result that the blank 32 is held
perpendicular to its transferring direction.

Further, the blank 32 shown in FIG. 9 comprises two straight perforations 37 each extending across the width of the
blank 32. Incidentally, the upper and lower arcs of the blank 32 are concentric. As apparent from the drawing, each of
these two perforations 37 extends toward the center of the two concentric circles including the upper and lower arcs of
the blank 32. These two perforations 37 are arranged substantially equidistant from the center of the blank 32. Each
hole of these perforations 37 extends through both the embossed paper sheet 24 and the liner board 28 so as to lower
the rigidity of the blank 32 and to give directionality in the step of winding the blank 32. In other words, the perforation
37 permits the blank 32 to be wound easily and as desired in the step of forming the protective cover 20 around the side
wall 14 of the cup body 12. It is important to determine appropriately the size of the hole and distance between adjacent
holes of the perforation 37 in order to prevent the blank 32 from being broken when wound to prepare the protective
cover 20. Specifically, the size of the hole and the distance between adjacent holes of the perforation 37 should be set
at 5 mm to 8 mm. The perforation 37 can be formed in the die-cutting step for preparing the blank 32.

An experiment was conducted in order to look into the effect produced by the perforation 37, as follows. In this
experiment, prepared were samples 1 to 5 of the blank 32, said samples differing from each other in the type of a folding
line, so as to measure the folding strength of the sample along the folding line. Also measured were treatability and
finished state in folding the blank 32 for preparing the protective cover 20. The experimental conditions and results are
shown in Table 1. Sample 1 shown in Table 1 corresponds to the blank 32 shown in FIG. 9. The perforation 37 in Sample
1 consisted of holes each sized 5 mm and arranged 5 mm apart from each other. For forming the perforation 37, die-
cutting was applied on the side of the liner board 28 of the blank 32. Samples 2 to 5 shown in Table 1 denote control
cases. In these samples, the folding lines were formed as shown in Table 1. Specifically, the term "Ruled Line 1" denotes
a groove 1.0 mm wide. The term "Back Cut” denotes a groove formed by cutting the embossed paper sheet 24 alone
with a cutter blade. Further, the term "Ruled Line 2" denotes a groove of a small width formed by a cutter blade. It should
be noted that, in forming the folding lines, working tools were applied in different directions in preparing Samples 1 to
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5. Concerning the working direction shown in Table 1, the term "Front” denotes that a working tool was put in direct
contact with the liner board 28 when the working was started, with the term "Back” denoting that the working tool was
put in direct contact with the embossed paper sheet 24 when the working was started. Each of the treatability and
finished state was evaluated by "(O " denoting "good”, "A " denoting "fair", and "X " denoting "poor”.

Table 1
Sample | Working Direction Folding Line Treatability | Finished State | Folding Strength (g)
1 Front Perforation O O 64
2 Back Ruled Line 1 X X 69
3 Front Ruled Line 1 X X 79
4 Back Back Cut and Ruled Line 2 A O 66
5 Back Back Cut X O 74

Table 1 clearly shows that Sample 1 was superior to Samples 2 to 5 in any of the folding strength, workability and
finished state.

FIG. 10 shows still another modification of the blank 32 of the protective cover 20 shown in FIG. 9. In this case, a
cut-out 38 is formed at each of the upper and lower ends of each of the two perforations 37 so as to facilitate the winding
of the blank 32 along these perforations 37. Of course, the presence of these cut-outs 38 serves to ensure the winding
of the blank 32. Desirably, the cut-outs 38 should be about 3 mm long. These cut-outs 38 can be formed in the die-
cutting step of the blank 32 together with the perforation 37.

The blank 32 shown in FIG. 10 also comprises an adhesive-application space 36. The upper and lower ends of the
space 36 are defined by oblique sides 39 each inclined by about 15° relative to the upper or lower arc of the blank 32.
Where these oblique sides 39 are inclined as shown in FIG. 10, the adhesive-application space 36 is unlikely to be
exposed to the surface even if the blank 32 is wound to form a truncated cone shape which is somewhat deviant from
the predetermined shape. In other words, the presence of the space 36 makes it possible to prevent the appearance of
the resultant protective cover 20 from being impaired even if winding of the blank 32 is somewhat unsatisfactory.

FIG. 11 is a cross sectional view showing a modification of the flange portion 18. In this modification, the upper end
portion of the side wall 14 of the cup body 12 is folded outward and curled to make at least about one complete turn.
Then, the curled portion is crushed by pressing in a vertical direction such that the curled portion may be flattened. The
inner surface of the flange portion 18 is not in an adhesive condition, and the self-restoring force of the flange portion
18 causes the lower surface of the flange portion 18 to abut against an upper end portion 20a of the protective cover
20. As a result, the flange portion 18 is prevented from being further deformed by its self-restoring force. It should also
be noted that a gap G appearing on the outer surface of the protective cover 20 between the upper end of the protective
cover 20 and the lower end of the flange portion 18 is decreased to0 0.5 mm or less.

In the conventional heat-insulating cup, a gap of at least about 1.0 mm is formed between the protective cover and
the flange portion of the cup body because of the requirement of operating a tool for mounting the protective cover to
the cup body. The large gap noted above is likely to catch a cup handling arm. In the modification shown in FIG. 11,
however, the gap in question is decreased to 0.5 mm or less so as to eliminate the above-noted trouble.

The flange portion 18 is crushed by pressing in a vertical direction so as to have a flat surface. As a result, the area
of the flat surface, which is brought into contact with the lid 11, of the flange portion 18 is increased so as to ensure
satisfactory sealing properties. In addition, even if the curled portion before formation of the flange portion 18 has the
same size, the overhanging length L of the flange portion 18 from the protective cover 20 is increased, compared with
the case where the curled portion is not crushed. It follows that the heat-insulating cup is prevented from being dropped
from a conveyor holder of the transferring apparatus. In this modification, the overhanging length L is set to fall within a
range of between 1.5 mm and 2.5 mm.

FIGS. 12A to 12D collectively show to form the flange portion 18 shown in FIG. 11. Specifically, after formation of
the master form 106 of the cup body 12 as shown in FIG. 5, the side wall 14 of the cup body 12 is folded outward along
its open upper peripheral region and, then, wound to make at least one complete turn to form a curled portion 42, as
shown in FIG. 12A.

In the next step, the curled portion 42 is flattened by crushing under heat and pressure so as to form the flange
portion 18 having an upper plate 44 and a lower plate 46, as shown in FIG. 12B. In this step, the curled portion 42 is
not crushed completely. To be more specific, a free space should be provided within the flange portion 18. In addition,
the upper plate 44 and the lower plate 46 should not be adhered to each other. In this embodiment, the inner surface
alone of the side wall 14 is coated with a polyethylene film 13, as shown in FIG. 14. It follows that, even if the curled
portion 42 is completely crushed, the upper plate 44 is not adhered to the lower plate 46. Also, the tip of the curled
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portion 42 is not adhered to the upper portion of the side wall 14. However, it is desirable for the curled portion 42 not
to be crushed completely because the self-restoring force of the flange portion 18 is utilized in the subsequent step.

Immediately after crushing of the curled portion 42, the protective cover 20 is adhered to the side wall 14 of the cup
body 12, as shown in FIG. 12C. As described previously, the upper plate 44 and the lower plate 46 are not adhered to
each other within the flange portion 18, with the result that the flange portion 18 is caused by its self-restoring force to
be deformed back into the original shape of the curled portion 42, as shown in FIG. 12D. In other words, the lower plate
46 is deformed toward the upper edge 20a of the protective cover 20 so as to decrease the width of a gap appearing
along the outer surface of the protective cover 20 between the protective cover 20 and the flange portion 18. Desirably,
the flange portion should be deformed to cause the lower plate 46 to abut against the upper edge 20a of the protective
cover 20, as shownin FIG. 11, so as to prevent the flange portion 18 from being further deformed by its self-restoring force.

As described above, the flange portion 18 is formed by crushing flat the curled portion 42 so as to increase the
contact area between the lid 11 and the flange portion 18 and, thus, to increase the overhanging length of the flange
portion 18 from the edge of the protective cover 20. Further, the width of the gap G between the protective cover 20 and
the flange portion 18 can be decreased to a desired value of 0.5 mm or less by utilizing the self-restoring force of the
flange portion 18. For utilizing the self-restoring force of the flange portion 18, it is important to select appropriately the
position of the upper edge 20a of the protective cover 20 and the material of the side wall 14. It is also important to
prevent the upper plate 44 and the lower plate 46 of the flange portion 18 from being adhered to each other.

FIG. 13 is a plan view showing the surface of the liner board 28 according to a modification of the present invention.
In this modification, a surface embossment 48 consisting of projected and recessed lattice pattern is formed on the entire
outer surface of the liner board 28. The lattice pattern of the embossment 48 is defined by a large number of grooves
including first grooves extending in a direction making an angle of about 45° with the axis of the cup body 12 and second
grooves crossing the first grooves at substantially right angles. The average distance between the first grooves and
between the second grooves is about 1 mm. In other words, the average width of the lattice element is set at about 1
mm. Further, the embossment 48 has an average roughness, defined by ten points mean roughness (JIS B 0601), of
about 54 um.

The raw material sheet of the liner board 28 passing through the printer 114 shown in FIG. 5 is further passed
through an embossing roll for forming the embossment 48 thereon. After formation of the embossment 48, the raw
material sheet roll 112 of the liner board 28 is set in an apparatus for adhering the embossed liner board 24 to the raw
material sheet.

Itis desirable for the embossment 48 to have the average width of the lattice element falling within a range of between
500 um and 1500 um. Also, the average roughness, defined by the ten points mean roughness, of the embossment 48
should desirably fall within a range of between 40 um and 100 pm, with the greatest roughness less than 120 pm. If the
lattice width and the surface roughness noted above are greater than the upper limits noted above, the letters or patterns
put on the outer surface of the heat insulating-cup are unlikely to be recognized easily and clearly. By contraries, if the
lattice width and the surface roughness are smaller than the lower limits of the ranges noted above, the effective tem-
perature of the heat-insulating cup is felt higher by the user. In addition, the surface of the cup tends to cause slipping.
Incidentally, patterns other than the embossment 48 can be formed on the surface of the liner board 28. For example,
a so-called "dot-pattern” consisting of a large number of projections and recesses, each being substantially equal in
size to the lattice element in the embossment 48, can be formed on the surface of the liner board 28.

In the case of using the modified liner board 28 described above, the protective cover 20 consists of the embossed
paper sheet 24 having the embossment 25 of the large points and the liner board 28 having the embossment 48 of the
lattice pattern formed thereon, said liner board 28 covering the outer surface of the embossed paper sheet 24. The
particular construction permits the letters or patterns formed on the outer surface of the protective cover 20 to be visually
recognized easily and accurately. Also, the surface of the protective cover 20 is unlikely to slip when held by the user.
Further, the large embossed points of the embossment 25 formed in the embossed paper sheet 24 serve to effectively
suppress the heat transmission to the outer surface of the protective cover 20. In addition, the small embossed lattice
pattern of the embossment 48 formed on the liner board 28 serve to lower the effective temperature of the heat-insulating
cup, which is felt by the user when the cup is held.

FIG. 14 is a cross sectional view showing a modification of the side wall 14 of the cup body 10. In this modification,
a matting treatment is applied to the polyethylene film 13 covering the inner surface of the side wall 14 so as to form a
matted surface 13a. The matted surface should have have an average roughness, defined by the ten points mean rough-
ness (JIS B 0601), of 10 um to 30 um. If the average roughness of the matted surface is smaller than the lower limit of
the above-noted range, blocking is likely to take place. On the other hand, if the average roughness noted above is larger
than the upper limit of the range noted above, the matting treatment itself is rendered difficult. The average roughness,
defined by the ten points mean roughness, of the matted surface should not be larger than 60% of the thickness of the
polyethylene film 13. Otherwise, pin holes tend to be formed in the polyethylene film 13, leading to a low reliability in
resistance to water permeation. Incidentally, other resin films which can be heat-sealed such as a polyester film can be
used in place of the polyethylene film 13.
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In the modification shown in FIG. 14, the inner surface of the side wall 14 of the cup body 12 is covered with a plastic
layer such as the polyethylene film 13 having a relatively rough surface, i.e., a roughness, defined by the ten points mean
roughnesse, of 10 pm to 30 pm. As a result, even if a large number of heat insulating cups are telescopically superposed
one upon the other, the individual cups can be released easily from the superposed arrangement in spite of the fact that
the protective cover 20 has a high elasticity. If the outer surface of the liner board 28 is covered with a varnish layer, the
release of the individual cups from the superposed arrangement can be further facilitated. Further, the plastic layer
should have a rougheness, defined by the ten points mean roughness, which should not be larger than 60% of the
thickness of the plastic layer, so as to prevent pin holes from being formed in the plastic layer.

Experiments were conducted in order to confirm the effect produced by the matting treatment and to look into the
relationship between the matting treatment applied to the surface of the polyethylene film 13 and the varnish layer formed
to cover the outer surface of the liner board 28. In these experiments, the static frictional force and coefficient of static
friction between a polyethylene film having a matted surface and a varnish layer having a smooth surface were measured
on the basis of JIS K 7125. Table 2 shows experimental data of Samples A-D used in these experiments. In Table 2,
"Roughness” denotes the ten points mean roughness of the polyethylene film, and "Varnish Layer” denotes a type of
the varnish layer. Samples A and B were prepared to correspond to the side wall 14 shown in FIG. 14, while samples
C and D were prepared to have a less matted surface, static frictional forces (gf) and coefficients of static friction meas-
ured in the experiments are shown in "SFC" and "CSF", respectively, in Table 2.

Table 2
Sample | Roughness (um) | Varnish Layer | SFC (gf) | CSF
A 21.9 Peeling Varnish 44 .45 0.222
B 21.9 OP Varnish 46.10 0.231
C 5.0 Peeling Varnish 49.00 0.245
D 5.0 OP Varnish 54.25 0.271

As apparent from Table 2, the coefficient of static friction for Samples A and B is smaller than that for Samples C
and D. This clearly supports that the matting treatment applied to the polyethylene film 13 as shown in FIG. 14 permits
the individual heat-insulating cups, which are telescopically superposed one upon the other during storage, to be
released easily from the superposed arrangement.

FIG. 15 shows how to apply a matting treatment to the polyethylene film 13 formed to cover the side wall 14 of the
cup body 12. In the first step, prepared is a raw material sheet of the side wall 14 of the cup body 12. As shown in FIG.
15, a molten polyethylene is supplied from an extruder 144 to the raw material sheet 140 released from a sheet roll 142
to coat the raw material sheet 140 with a polyethylene film. Then, the polyethylene film formed to cover the raw material
sheet 140 is cooled with a cooling roller 146 having the surface which has been subjected to a matting treatment. As a
result, a matting treatment is applied to the surface of the polyethylene film formed to cover the raw material sheet 140
when the raw material sheet 140 is moved along the surface of the cooling roller 146. Further, the raw material sheet
140 after the cooling and matting treatments is taken up as a sheet roll 148.

FIG. 16 is a front view, partly broken away, showing a heat insulating cup according to another embodiment of the
present invention, with FIG. 17A being a cross sectional view along line XVII-XVII shown in FIG. 16. The reference
numerals which were already explained in conjunction with the embodiment shown in FIGS. 1 and 2 are also used in
FIGS. 16 and 17A for denoting the same members of the cup.

In the embodiment shown in FIGS. 16 and 17A, the protective cover 20 is of a multi-layer structure comprising a
first thin paper sheet 22 formed to cover the entire outer surface of the side wall 14, the embossed paper sheet 24 formed
to cover the entire region of the first thin paper sheet 22, a second thin paper sheet 26 formed to cover the entire region
of the embossed paper sheet 24, and the paper liner board 28 formed to cover the entire region of the second thin paper
sheet 26.

The embossed paper sheet 24 and the liner board 28, which were already described in conjunction with FIG. 2, are
used in the embodiment shown in FIGS. 16 and 17A. The first thin paper sheet 22 is opaque white, exhibits medium
duty white roll characteristics, and should have a basis weight of about 30 g/m2. Likewise, the second thin paper sheet
26 is opaque white, exhibits medium duty white roll characteristics, and should have a basis weight of about 30 g/m2.

The first thin paper sheet 22 co-operates with the liner board 28 to prevent the embossed paper sheet 24 from being
warped, to improve the adhering strength between the cup body 12 and the protective cover 20, and to facilitate the
automatic roll feeding or sheet-by-sheet feeding of the embossed paper sheet 24 so as to improve the productivity of
the heat insulating cups. To meet these requirement, the first thin paper sheet 22 is required to exhibit a reasonable
mechanical strength and rigidity. To be more specific, the first thin paper sheet 22 is required to have a basis weight
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falling within a range of between 20 g/m2 and 100 g/m2. If the basis weight exceeds the upper limit of this range, the
first thin paper sheet 22 is rendered unduly rigid, leading to a low processibility in preparing the protective cover 20. On
the other hand, if the basis weight is lower than the lower limit of the above-noted range, the rigidity and mechanical
strength of the first thin paper sheet 22 are rendered unduly low. It follows that the first thin paper sheet 22 is likely to
be broken during the manufacturing process of the protective cover 20. Also, the sheet 22 is incapable of sufficiently
preventing the embossed paper sheet 24 from being warped.

The second thin paper sheet 26 is intended to prevent the liner board 28 from bearing grooves or the like conforming
with projections or the like formed on the surface of the embossed paper sheet 24, to prevent the outer surface of the
liner board 28 from bearing traces of adhering so as not to impair the outer appearance, and to facilitate the automatic
roll feeding or sheet-by-sheet feeding of the embossed paper sheet 24 so as to improve the productivity of the heat
insulating cups. To meet these requirement, the second thin paper sheet 26 is required to exhibit a reasonable mechanical
strength and rigidity. To be more specific, the second thin paper sheet 26 is required to have a basis weight falling within
a range of between 20 g/m2 and 100 g/m2. If the basis weight exceeds the upper limit of this range, the second thin
paper sheet 26 is rendered unduly rigid, leading to a low processibility in preparing the protective cover 20. On the other
hand, if the basis weight is lower than the lower limit of the above-noted range, the rigidity and mechanical strength of
the second thin paper sheet 26 are rendered unduly low. It follows that the second thin paper sheet 26 is likely to be
broken during the manufacturing process of the protective cover 20.

FIG. 18 shows how to manufacture the protective cover included in the heat insulating cup shown in FIG. 16. In the
first step, an embossing treatment is applied to a white, bleached kraft paper sheet released from a sheet roll 152 so as
to prepare a raw material sheet of the embossed paper sheet 24 bearing the embossment 25. Then, the both surfaces
of the raw material sheet of the embossed paper sheet 24 are supplied with an adhesive, e.g., vinyl acetate type adhesive,
by pasting rollers 156 and 158. The adhesive application can be performed immediately after or simultaneously with the
embossing treatment.

In synchronism with the release of the bleached kraft paper sheet from the roll 152, the first and second thin paper
sheets 22 and 26 are released from the raw sheet rolls 162 and 164, respectively, so as to be superposed on the upper
and lower surfaces of the raw material sheet of the embossed paper sheet 24 and, then, adhered to the raw material
sheet of the embossed paper sheet 24 by a pair of clearance rollers 166 and a pressing belt 168. One of the paired
rollers 166 is fixed and the other roller is elastically urged toward said one roller by a spring force such that a predeter-
mined clearance is formed between the paired rollers. The particular construction permits the first and second thin paper
sheets 22 and 26 to be adhered to the embossed paper sheet 24 without collapsing the embossment 25.

The raw material sheet having the first and second thin paper sheets 22 and 26 adhered to the embossed paper
sheet 24 is cut by a cutter 172 to prepare intermediates 165 each having a predetermined width. The intermediate 165
is sized such that a plurality of the protective covers 20 can be prepared from each intermediate 165.

On the other hand, an off-set printing by a printer 176 or a varnish coating is applied to the surface of the raw material
sheet of the liner board 28 in order to obtain a raw material sheet roll 174 of the liner board 28. By this printing, letters
or patterns relating to the trade name of the heat-insulating cup are imparted to the surface of the raw material sheet of
the liner board 28, said surface forming the outer surface of the protective cover 20 of the resultant heat insulating cup.
Then, the raw material sheet of the liner board 28 is cut by a cutter 178 to prepare intermediates 175 equal in size to
the intermediates 165.

Further, the intermediates 165 are stacked one upon the other and automatically fed one by one by a feeder 182,
followed by supplying the second thin paper sheet 26 of the intermediate 165 with an adhesive, e.g., vinyl acetate type
adhesive, by an adhesive-application roller 186. The intermediates 175 are also stacked one upon the other and fed
one by one by a feeder 184 in synchronism with the feeding of the intermediate 165 such that the intermediate 175 is
superposed on the adhesive-applied surface of the intermediate 165 and adhered to the intermediate 165 by a pair of
clearance rollers 188 and a pressing belt 192 so as to obtain an intermediate 194 of the adhered structure. One of the
paired rollers 188 is fixed, with the other roller being elastically movable by a spring force toward said one roller, with
the result that the intermediates 165 and 175 can be adhered to each other without collapsing the embossment 25 of
the embossed paper sheet 24.

The intermediate 194 of the adhered structure, which comprises a plurality of sectoral regions each having the
letters or patterns relating to the trade name of the heat insulating cup printed thereon, is die-cut in the subsequent step
to obtain a plurality of sectoral blanks 32 of the protective cover 20. Further, the protective cover 20 is attached to the
cup body 12 as described previously so as to obtain a heat-insulating cup as shown in FIG. 17.

In the manufacturing process shown in FIG. 18, a plurality of intermediates 165 each including the embossed paper
sheet 24 are stacked one upon the other. In this step, however, the projections/recesses, i.e., embossment 25, of the
embossed paper sheets 24 included in the adjacent intermediates 165 are not engaged with each other because the
first and second thin paper sheets 22 and 26 are adhered in advance to the surfaces of each embossed paper sheet
24. As a result, the intermediates 165 can be automatically fed one by one for the adhering of the liner board 28 to the
intermediate 165 in the subsequent step, leading to an improved productivity of the heat-insulating cup. Further, the
second thin paper sheet 26 prevents the liner board 28 from bearing traces of the adhering operation and from bearing
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the irregularity conforming with the surface state of the embossed paper sheet 24. In short, the second thin paper sheet
26 is effective for preventing the appearance of the heat-insulating cup from being impaired.

The first thin paper sheet 22 of the protective cover 20 is adhered with an adhesive to the side wall 14 of the cup
body 12 for fixing the protective cover 20 to the cup body 12. It follows that, even if the protective cover 20 is wound
about the side wall 14 in the adhering step, the protective cover 20 can be adhered without fail to the cup body 12. Also,
a point-to-point adhering is achieved between the first thin paper sheet 22 and projections of the embossed paper sheet
22 and between the second thin paper sheet 26 and projections of the embossed paper sheet 22. The adhering operation
is performed on a flat plane or a curved plane of a large curvature radius. Also, each of the first and second thin paper
sheets 22 and 26 can be deformed as desired. It follows that the first and second thin paper sheets 22 and 26 can be
adhered satisfactorily to the embossed paper sheet 24.

In the manufacturing process shown in FIG. 18, the intermediates 165 of a predetermined width are automatically
fed one by one for formation of the intermediates 194. However, the automatic feeding from a roll as shown in FIG. 5
can be employed in place of the feeding performed one by one. Specifically, the raw material sheets of the first and
second thin paper sheets 22 and 26 are adhered to the upper and lower surfaces of the embossed paper sheet 24 to
obtain a laminate structure, followed by taking up the laminate structure as a first roll before cutting, said roll correspond-
ing to the roll 108 shown in FIG. 5. On the other hand, letters or patterns are consecutively printed on the surface of the
raw material sheet before cutting of the liner board 28, followed by taking up the raw material sheet printed with letters
or the like as a second roll corresponding to the roll 112 shown in FIG. 5. Then, these raw material sheets are released
from the first and second rolls in synchronism with each other such that the raw material sheet of the liner board 28 is
adhered to the second thin paper sheet 26 of the raw material sheet of the laminate structure released from the first roll.
Further, the resultant adhered sheet is cut to obtain the intermediates 194 of a predetermined size, or to obtain directly
the sectoral blank 32 of the protective cover 20.

In the modified process described above, it is possible not to take up the first roll, but to feed the adhered raw material
sheets 22, 24 and 26 as they are, and to directly combine them with the raw material sheet of the liner board 28 fed
from the second roll.

Further, any one of the first and second thin paper sheets 22 and 26 can be added to the protective cover 20 shown
in FIG. 2, comprising the embossed paper sheet 24 and the liner board 28. In this case, the projections/recesses, i.e.,
embossment 25, of the embossed paper sheets 24 included in the adjacent intermediates stacked one upon the other
are not engaged with each other. It follows that the embossed paper sheet 24 can be automatically fed from a roll or
automatically fed one by one easily, leading to an improved productivity and a low manufacturing cost of the heat insu-
lating cup.

Where the first thin paper sheet 22 alone is adhered to the protective cover 20 comprising the embossed paper
sheet 24 and the liner board 28, as shown in particularly FIG. 17B, an area-to-area contact is achieved between the first
thin paper sheet 22 and the cup body 12, leading to an improved adhering strength between the cup body 12 and the
protective cover 20. Also, the embossed paper sheet 24 is sandwiched between the first thin paper sheet 22 and the
liner board 28. It follows that the embossed paper sheet 24 is prevented from deformation such as warping with time so
as to ensure a high adhering strength between the cup body 12 and the protective cover 20 over a long period of time.

In the case of adding the second thin paper sheet 26 alone to the protective cover 20, the second thin paper sheet
26 prevents the liner board 28 from bearing an irregularity conforming with the surface state of the embossed paper
sheet 24 or from bearing traces of the adhering operation, so as to prevent the appearance of the heat insulating cup
from being impaired.

FIG. 19is a perspective view, partly broken away, showing a heat insulating cup 10 according to another embodiment
of the present invention, said cup 10 including a cap 11A which is shown away from the cup 10. The reference numerals
which were already explained in conjunction with the embodiment shown in FIGS. 1 and 2 are also used in FIG. 19 for
denoting the same members of the cup.

In this embodiment, a black horizontal line 52 is drawn as a marking line over substantially the entire outer circum-
ferential surface of the side wall 14 of the cup body 12 so as to provide a criterion in pouring, for example, hot water into
the cup. The marking line 52 can be printed with a black ink using, for example, a carbon black on the paper board used
for preparing the side wall 14. The marking line 52 should be printed such that, when the paper board printed with the
line 52 is wound to form the side wall 14, both ends of the line 52 should be aligned so as to enable the line 52 to
designate a predetermined liquid level within the cup.

The cap 11A made of a transparent resin molding is mounted to the flange portion 18 of the side wall 14. ltis possible
to use the cap 11A made of paper. Further, a sheet-like lid 11 as shown in FIG. 1 can be mounted in place of the cap
11A to the flange portion 18.

The protective cover 20 used in the embodiment of FIG. 19 is of a multi-layer structure consisting of the first thin
paper sheet 22, the embossed paper paper sheet 24 and the paper liner board 28. However, the protective cover 20
may be of other multi-layer structure. For example,the protective cover 20 may consist of the embossed paper sheet 24
and the liner board 28 as shown in FIG. 2, or may consist of the first thin paper sheet 22, the embossed paper sheet
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24, the second thin paper sheet 26 and the liner board 28, as shown in FIG. 16. Further, the protective cover 20 may
be formed of the embossed paper sheet alone, as shown in FIG. 22 which is to be described later.

The marking line 52 should be visually recognized from within the cup body 12 covered with the protective cover
20. In order to facilitate the visual recognition, it is important to determine appropriately the materials and other conditions
of the side wall 14 and the line 52. Of course, it is most desirable for the line 52 to be visually recognized by only the
light from within the cup body 12. In view of these requirements, the paper board used for forming the side wall 14 should
have a basis weight falling within a range of between 170 g/m2 and 310 g/m2 and should have a thickness falling within
a range of between 220 pm and 420 um. The Munsell system brightness Bw of the color of side wall 14 should be 6 to
10, preferably 8 to 10. The Munsell system brightness Bm of the color of the marking line 52 should be 0 to 7, preferably
0 to 5. Further, it is important to meet the condition: Bw - Bm = 3.

For facilitating the visual recognition of the marking line 52, it is also important to meet the conditionof Bc -Bm = 1,
where Bc denotes the Munsell system brightness of the color of the thin paper sheet 22, which is the color of the inner
surface of the protective cover 20. Further, the value of B¢ should fall within a range of between 6 and 10, preferably
between 8 and 10. Incidentally, it has been experimentally confirmed that, in the case of using the marking line 52 having
the Munsell system brightness of 0, the marking line 52 can be slightly recognized visually even if the Munsell system
brightness on the inner surface of the protective cover 20 is very close to zero. Where the thin paper sheet 22 is excluded
from the protective cover 20, the inner surface of the protective cover 20 is defined by the embossed paper sheet 24. It
follows that the color of the embossed paper sheet 24 is determined in accordance with the above-noted conditions for
selecting the color of the thin paper sheet 22.

If the basis weight and thickness of the pasteboard used for forming the side wall 14 are higher than the upper limits
of the ranges described previously, it is difficult to visually recognize easily the marking line 52. On the other hand, if
these basis weight and thickness are lower than the lower limits of the ranges described previously, the paper board
fails to have a rigidity and mechanical strength required for the cup body 12. If the Munsell system brightness Bw of the
paper board used for forming the side wall 14 is lower than the lower limit of the range described previously, it is difficult
to visually recognize easily the marking line 52. It is also difficult to visually recognize easily the marking line 52, if the
Munsell system brightness Bm of the marking line 52 is higher than the upper limit of the range described previously. It
is desirable for each of the paper board used for forming the side wall 14, the thin paper sheet 22 and the marking line
52 to be colorless, though it is acceptable for these members of the cup to be colored. Further, the marking line 52,
which is a single straight line in the embodiment of FIG. 19, may be replaced by, for example, a broken line, a double
line, a linear arrangement of small triangles, dots, letters, numerals, etc.

FIG. 20 is a perspective view, partly broken away, showing a modification of the heat insulating cup shown in FIG.
19. In the modification shown in FIG. 20, an open widow 54, which is laterally oblong, is formed in the protective cover
20 so as to expose partly the marking line 52 formed on the outer circumferential surface of the cup body 12. The window
54 can be formed in the die-cutting step of the blank 32 of the protective cover 20, with the result that the window 54
can be formed with no substantial increase in the manutfacturing cost of the heat insulating cup. Also, since the marking
line 52 is printed along the entire outer circumferential surface of the side wall 14 of the cup body 12, a horizontal position
of the window 54 need not be aligned with the marking line 52.

The window 54 permits the marking line 52 to be visually recognized from within the cup body 12 by utilizing the
external light, with the result that the marking line 52 can be visually recognized more easily. This makes it unnecessary
to take the Munsell system brightness of the color of the inner surface of the protective cover 20, i.e., the thin paper
sheet 22, into consideration, though it is necessary to take the particular brightness into consideration in the heat insu-
lating cup shown in FIG. 19. However, since it is necessary to utilize the external light for visually recognizing the marking
line 52, it is necessary for the paper board used for forming the side wall 14 to have a basis weight of 170 g/m2 to 310
g/m2 and a thickness of 220 pm to 420 pm. On the other hand, the Munsell system brightness Bw of the color of side
wall 14 should be 6 to 10, preferably 8 to 10. The Munsell system brightness Bm of the color of the marking line 52
should be 0 to 8, preferably 0 to 7. Further, it is important to meet the condition: Bw-Bm = 2.

It is desirable for each of the pasteboard used for forming the side wall 14 and the marking line 52 to be colorless,
though it is acceptable for these members of the cup to be colored. Further, the marking line 52, which is exposed by
the open window 54 and is formed of a single straight line in the modification shown in FIG. 20, may be replaced by, for
example, a broken line, a double line, a linear arrangement of small triangles, dots, letters, numerals, etc.

The window 54 facilitates the visual recognition of the marking line 52 from within the cup. In addition, the surface
level of the liquid poured into the cup can be recognized through the window 54 from outside the cup. In other words,
the surface level of the liquid poured into the cup can be compared with the marking line 52. In this fashion, the window
54 is highly useful in the case where the user of the cup is unable to peep into the cup.

It is possible to enlarge the window 54 or to provide a plurality of windows 54 so as to further facilitate the visual
recognition of the marking line 52. It should be noted, however, that, if the open area made by the window 54 is unduly
large, the heat insulating properties of the cup are lowered.

FIG. 21 is a perspective view, partly broken away, showing another modification of the heat insulating cup shown
in FIG. 19. In the modification of FIG. 21, the marking line 52 is not drawn at all on the cup body 12. Also, a triangular
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window 56 is formed in the protective cover 20. The window 56 can be formed in the die-cutting step for forming the
blank 32 of the protective cover 20, with the result that the window 56 can be formed with no substantial increase in the
manufacturing cost of the heat insulating cup.

The window 56 can be recognized from within the heat insulating cup by utilizing the external light, with the result
that the contour itself of the window 56 can be used a mark of criterion. This makes it unnecessary to draw a marking
line 52 as in the heat insulating cup shown in FIG. 19. It is also unnecessary to take the Munsell system brightness of
the color on the inner surface of the protective cover 20, i.e., the thin paper sheet 22, into consideration. However, since
it is necessary to recognize the contour of the window 56 by utilizing the external light, it is necessary for the paper board
used for forming the side wall 14 to have a basis weight falling within a range of between 170 g/m2 and 310 g/m2 and a
thickness falling within a range of between 220 pm and 420 pm.

As described above, the window 56 can be recognized from inside the cup, making it possible to use the widow 56
as a marking criterion. In addition, the surface level of the liquid poured into the cup can be recognized through the
window 56 from outside the cup. It follows that the surface level of the liquid poured into the cup can be compared with
the marking criterion by utilizing the window 56. In this fashion, the window 56 is highly useful in the case where the
user of the cup is unable to peep into the cup.

It is possible to enlarge the window 56 or to provide a plurality of windows 56 so as to further facilitate the visual
recognition of the marking criterion. It should be noted, however, that, if the open area made by the window 56 is unduly
large, the heat insulating properties of the cup are lowered.

FIG. 22 is a perspective view, partly broken away, showing a heat insulating cup according to still another embod-
iment of the presentinvention. The reference numerals which were already explained in conjunction with the embodiment
shown in FIGS. 1 and 2 are also used in FIG. 22 for denoting the same members of the cup.

In this embodiment, the protective cover 20 is formed of an embossed paper sheet 62 alone. The embossed paper
sheet 62 is formed of an paper board having a thickness of 0.1 to 0.2 mm and a basis weight of 310 to 315 g/m2. A large
number of dotted projections 66 forming embossment 64 are formed over the entire region of the embossed paper sheet
62. To be more specific, the projections 66 have a circular cross sectional shape having a diameter falling within a range
of between 2 mm and 5 mm and also have a height falling within a range of between 1 mm and 2 mm. The diameter of
the circular cross sectional shape and the height of these projections 66 should be uniform over the entire region of the
embossed paper sheet 62. These projections 66 should be formed at a density falling within a range of between 3/cm?2
and 10/cm2 and should be equidistantly arranged to form a large number of first rows each making an angle of about
45° with the axis of the cup body 12 and a large number of second rows substantially perpendicular to the first rows. In
other words, the projections 66 should be equidistantly arranged to form a lattice.

FIG. 23 is a plan view schematically showing a modification of the heat insulating cup shown in FIG. 22. In this
modification, the embossment 64 of the embossed paper sheet 62 consist of recesses 68. These recesses 68 have a
circular cross sectional shape having a diameter falling within a range of between 2 mm and 5 mm and also have a
depth falling within a range of between 1 mm and 2 mm. The diameter of the circular cross sectional shape and the
depth of these recesses 68 should be uniform over the entire region of the embossed paper sheet 62. These recesses
68 should be formed at a density falling within a range of between 3/cm2 and 10/cm?2 and should be equidistantly arranged
to form a large number of first rows each making an angle of about 45° with the axis of the cup body 12 and a large
number of second rows substantially perpendicular to the first rows. In other words, the recesses 68 should be equidis-
tantly arranged to form a lattice.

FIG. 24 is a plan view schematically showing another modification of the heat insulating cup shown in FIG. 22. In
this modification, the embossment 64 of the embossed paper sheet 62 consist of circular projections 66 and circular
recesses 68. These circular projections 66 and recesses 68 are alternately arranged equidistantly. These projections
66 and recesses 68 should be arranged to form a large number of first rows each making an angle of about 45° with
the axis of the cup body 12 and a large number of second rows substantially perpendicular to the first rows. In other
words, these projections 66 and recesses 68 are arranged to form lattices complementarily overlapping each other.
Each of these projections 66 and recesses 68 has a circular cross sectional shape having a diameter falling within a
range of between 2 mm and 5 mm. Also, the projections are arranged at a density falling within a range of between
3/cm2 and 10/cm2, while the recesses are arranged at a density falling within a range of between 3/cm2 and 10/cm2.
Further, the vertical distance between the top of the projection 66 and the bottom of the recess 68 should fall within a
range of between 2 mm and 4 mm. Of course, these projections 66 and recesses 68 should be formed such that the
vertical distance between the top of the projections and the bottom of the recesses should be uniform over the entire
region of the embossed paper sheet 62.

In the heat insulating cup shown in each of FIGS. 22 to 24, free spaces defined by the projections 66 and/or recesses
68 of the embossed paper sheet 62 and the side wall 14 of the cup body 12 are formed between the side wall 14 of the
cup body 12 and the embossed paper sheet 62 wound about the outer surface of the side wall 14 so as to produce a
heat insulating effect. Also, since the density of the projections 66 and/or recesses 68 formed in the embossed paper
sheet 62 is defined to fall within the range described above, fingers of the user holding the cup are prevented from directly
contacting that region of the embossed paper sheet 62 which is in direct contact with the cup body 12 heated to a high
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temperature. In other words, any finger is markedly thicker than the clearance between adjacent projections formed in
the embossed paper sheet 62, making it possible to prevent the finger from touching a high temperature region of the
heat insulating cup. Clearly, the embossed paper sheet 62 is effective for providing a heat insulating cup of a simple
structure. Incidentally, the projections 66 and the recesses 68 of the embossed paper sheet 62 are circular in cross
section. Of course, it is also possible for these projections 66 and recesses 68 to have other cross sectional shapes
such as a rectangular or hexagonal cross sectional shape. It is also possible to impart letters or patterns denoting the
trade name of the cup to the surface of the embossed paper sheet.

A heat insulating cup (10) comprises a cup body (12) and a protective cover (20). The cup body (12) has a side wall
(14) and a bottom wall (16). The protective cover (20) is adhered to the cup body (12) to cover the entire outer circum-
ferential region of the side wall (14). The upper end portion of the side wall (14) is folded outward along the open upper
circumferential edge of the cup body to form a flange portion (18). The protective cover (20) comprises an embossed
paper sheet (24) having a dotted pattern of embossed points and a paper liner board (28) adhered to the embossed
paper sheet. The embossed paper sheet (24) has a basis weight of 50 to 180 g/m?2, with the liner board (28) having a
basis weight of 180 to 270 g/m2. A laminate structure prepared by adhering the liner board (28) to the embossed paper
sheet (24) is die-cut to prepare a blank (32) of the protective cover (20). The blank (32) is adhered to the side wall (14)
of the cup body (12) such that the both side end regions (33a, 33b) of the wound blank (32) are arranged opposite each
other.

Claims

1. A method of manufacturing a heat insulating cup (10) comprising of a cup body (12) having a paper side wall (14)
and a paper bottom wall (16) and a paper protective cover (20) attached to cover the side wall of said cup body,
said protective cover (20) consisting of an embossed paper sheet (24) and a paper liner board (28) adhered to said
embossed paper sheet, said method characterized by comprising the steps of:

adhering a first raw material sheet of said embossed paper sheet (24) and a second raw material sheet of
said liner board (28) each other with a first adhesive;

die-cutting the adhered structure of the first and second raw material sheets to prepare a blank (32) for said
protective cover (20); and

winding said blank (32) such that said liner board (28) is positioned outside and subsequently adhering the
wound blank (32) as said protective cover (20) to the side wall (14) of the cup body (12) with a second adhesive.

2. The method according to claim 1, characterized in that said step of adhering the wound blank (32) to the side wall
(14) of the cup body (12) comprises the substeps of:
imparting said second adhesive to said blank (32); and
adhering said blank (32) to said side wall (14) with said second adhesive while winding the blank around the
side wall.

3. The method according to claim 2, characterized in that both side end portions (33a, 33b) of said blank (32) are
arranged opposite each other in adhering the blank to the side wall (14).

4. The method according to claim 1, characterized in that said step of adhering the wound blank (32) to the side wall
(14) of the cup body (12) comprises the substeps of:
assembling said blank (32) into a cylinder conforming with the shape of said protective cover (20); and
adhering said cylinder to the side wall (14) while fitting said cylinder over the side wall (14) of the cup body (12).

5. The method according to claim 1, characterized in that said step of adhering said first raw material sheet to said

second raw material sheet comprises the substeps of:

preparing said first raw material sheet by applying an embossing treatment (116) to a sheet released from
a first sheet roll (108);

imparting said first adhesive to said first raw material sheet simultaneously with or after said embossing
treatment; and

adhering said second raw material sheet of said liner board (28), which is released from a second sheet roll
(112) in synchronism with the release of the sheet from said first sheet roll (108), to said first raw material sheet
with said first adhesive.

6. The method according to claim 1, characterized by further comprising the steps of:
outwardly folding an open upper circumferential end region of said side wall (14) of the cup body (12) such
that the folded portion makes at least one complete turn to form a curled portion (42);
pressing said curled portion (42) in a vertical direction to collapse said curled portion flat, thereby to form a
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flange portion (18) having an upper plate (44) and a lower plate (46) which are not adhered to each other within
said flange portion; and

adhering said protective cover (20) to said side wall (14) immediately after said pressing step of the curled
portion (42) such that the flange portion is deformed by its self-restoring force, thereby to decrease a distance
between the lower plate (46) of the flange portion (18) and an upper end (20a) of the protective cover (20).

The method according to claim 6, characterized by further comprising the step of allowing the lower surface of said
lower plate (46) of the flange portion (18) to abut against the upper end portion (20a) of the protective cover (20)
s0 as to prevent the flange portion from being further deformed by its self-restoring force.

The method according to claim 1, characterized in that said second adhesive comprises a first part imparted with
a pressure to two band-like first regions (34) formed at side end regions of said blank (32) of the protective cover
(20) and a second part imparted without a pressure to at least one second region (35) arranged on said blank
outside said two first regions.

The method according to claim 8, characterized in that said second adhesive further comprises a third partimparted
along with said first part with said pressure to a band-like region (34) along a center line of the blank (32) of the
protective cover (20).

The method according to claim 1, characterized in that said second adhesive comprises a first part imparted with
a pressure to two band-like first regions (34) formed at side end regions of said blank (32) of the protective cover
(20) and a second part imparted without a pressure to at least one second region arranged on said side wall (14).

The method according to claim 10, characterized in that said second adhesive further comprises a third partimparted
along with said first part with said pressure to a band-like region (34) along a center line of the blank (32) of the
protective cover (20).

The method according to claim 1, characterized in that said protective cover further comprises a thin paper sheet
(22, 26) arranged on at least one surface of said embossed paper (24) sheet and having a basis weight falling within
a range of between 20 g/m2 and 100 g/m?2, and said method further comprises the steps of:

adhering a third raw material sheet of said thin paper sheet (22, 26) to the first raw material sheet of said
embossed paper sheet (24);

adhering said second raw material sheet of said liner board (28) to one of said first and third raw material
sheets to prepare a laminated sheet consisting of said first, second and third raw material sheets; and

die-cutting said laminated sheet to prepare said blank (32) of the protective cover (20).

A heat-insulating cup, characterized by comprising:

a cup body (12) having a paper side wall (14) and a paper bottom wall (16); and

a paper protective cover (20) attached to cover the side wall of said cup body,

wherein said protective cover (20) is prepared by winding a blank (32) of a multi-layer structure including an
embossed paper sheet (24) and a paper liner board (28) adhered to said embossed paper sheet, said blank (32)
being wound such that said liner board (28) is positioned outside.

The heat insulating cup according to claim 13, characterized in that said embossed paper sheet (24) has a basis
weight falling within a range of between 50 g/m2 and 180 g/m2, and said liner board (28) has a basis weight falling
within a range of between 180 g/m2 and 270 g/m2.

The heat insulating cup according to claim 13, characterized in that said blank (32) of the protective cover (20) is
adhered to the side wall (14) of said cup body (12) such that both side end portions (33a, 33b) of the blank are
arranged opposite each other.

The heat insulating cup according to claim 13, characterized in that an inner surface of said side wall (14) is covered
with a plastic layer (13) having a thickness of 20 to 60 um, and a matting treatment (13a) is applied to the surface
of said plastic layer to enable the plastic layer to have a ten points mean roughness falling within a range of between
10 pm and 30 pm, which is not more than 60% of the thickness of said plastic layer.

The heat insulating cup according to claim 16, characterized in that an outer surface of said liner board (28) is
covered with a varnish layer (30).
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The heat insulating cup according to claim 13, characterized in that a surface embossment (48) is formed on the
outer surface of the liner board (28) to form a projected and recessed pattern, elements of said projected and
recessed pattern having an average width falling within a range of between 500 pm and 1500 pum, and said surface
embossment (48) having a ten points mean roughness falling within a range of between 40 pm and 100 pm.

The heat insulating cup according to claim 13, characterized by further comprising a flange portion (18) prepared
by folding outward an open upper circumferential end region of said side wall (14) of said cup body (12) such that
the folded portion makes at least one complete turn, followed by pressing in a vertical direction said folded portion,
said folded portion being prevented from adhered inside, and a position of an upper end portion (20a) of the protective
cover (20) and a material of the side wall (14) being selected such that a gap appearing along the outer surface of
the protective cover between the protective cover (20) and the flange portion (18) has a width diminished to 0.5 mm
or less by deformation of the flange portion caused by its self-restoring force.

The heat insulating cup according to claim 19, characterized in that a lower surface of said flange portion (18) abuts
against the upper end portion (20a) of the protective cover (20) so as to prevent said flange portion from being
further deformed by its self-restoring force.

The heat insulating cup according to claim 13, characterized in that said protective cover (20) is adhered to said
side wall with an adhesive, which comprises a first part imparted with a pressure to two band-like first regions (34)
formed at side end regions of said blank (32) of the protective cover (20), and a second part imparted without a
pressure to at least one second region (35) interposed between the two first regions.

The heat insulating cup according to claim 21, characterized in that said adhesive further comprises a third part
imparted along with said first part with said pressure to a band-like region (34) along a center line of said blank (32)
of the protective cover (20).

The heat insulating cup according to claim 13, characterized in that said protective cover (20) further comprises a
thin paper sheet (22, 26) arranged on at least one surface of said embossed paper sheet (24) and having a basis
weight falling within a range of between 20 g/m2 and 100 g/m2.

The heat insulating cup according to claim 23, characterized in that said thin paper sheet (22, 26) is arranged
between said side wall (14) and said embossed paper sheet (24).

The heat insulating cup according to claim 13, characterized in that said protective cover (20) further comprises a
perforation (37) serving to facilitate the winding operation.

The heat insulating cup according to claim 25, characterized in that said protective cover (20) further comprises
cut-outs (38) formed at the upper and lower ends of said perforation (37).

The heat insulating cup according to claim 13, characterized in that a marking (52) as a criterion of liquid pouring
into the cup (10) is printed on an outer surface of said side wall (14) of the cup body (12); said side wall (14) is
formed of a paper sheet having a basis weight falling within a range of between 170 g/m2 and 310 g/m2 and a
thickness falling within a range of between 220 pm and 420 pum; the paper sheet of said side wall (14) has a Munsell
system brightness Bw of a color falling within a range of between 6 and 10; said marking (52) has a Munsell system
brightness Bm of a color falling within a range of between 0 and 7; and the relationship Bw - Bm = 3 is satisfied.

The heat insulating cup according to claim 13, characterized in that a marking (52) as a criterion of liquid pouring
into the cup (10) is printed on an outer surface of said side wall (14) of the cup body (12); an open window (54) is
formed in said protective cover (20) to expose at least partly said marking (52); said side wall (14) is formed of a
paper sheet having a basis weight falling within a range of between 170 g/m2 and 310 g/m? and a thickness falling
within a range of between 220 pm and 420 pm; the paper sheet of said side wall (14) has a Munsell system brightness
Bw of a color falling within a range of between 6 and 10; said marking (52) has a Munsell system brightness Bm of
a color falling within a range of between 0 and 8; and the relationship Bw - Bm = 2 is satisfied.

The heat insulating cup according to claim 13, characterized in that an open window (56) acting as a marking as a
criterion of liquid pouring into the cup (10) is formed in said protective cover (20); and said side wall (14) is formed
of a paper sheet having a basis weight falling within a range of between 170 g/m2 and 310 g/m2 and a thickness
falling within a range of between 220 um and 420 pm.
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30. The heat insulating cup according to claim 13, characterized in that an annular embossed line (19) acting as a
marking as a criterion of liquid pouring into the cup (10) is formed on the side wall (14).

31. A heat insulating cup characterized by comprising:
a cup body (12) having a paper side wall (14) and a paper bottom wall (16); and
a paper protective cover attached to cover the side wall (14) of said cup body (12),
characterized in that said protective cover comprises an embossed paper sheet (62) having an embossment
(64) formed of embossed dots (66, 68) which have a substantially uniform depth entirely.

32. The heat insulating cup according to claim 31, characterized in that each embossed dot (66, 68) has a diameter of
2 to 5 mm and said embossed dots are formed at a density falling within a range of between 3/cm2 and 10/cm?2.
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