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(54) THERMALLY INSULATED CONTAINER

(57) A thermally insulated container is provided
which includes a tubular inner container part (11) having FIG. 2
a closed bottom and an open top end; a tubular outer
container part (12) having a closed bottom and an open
top end, for receiving therein the tubular inner container
part (11); and a connection member (13). With the inner

container part (11) received in the outer container part 15

(12), the connection member (13) is disposed between B g .

an upper end portion of the inner container part (11) and Z%W - % 18
an upper end portion of the outer container part (12) to :

define a sealed space having a predetermined size be-
tween the outer peripheral surface of the inner container
part (11) and the inner peripheral surface of the outer
container part (12).
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a thermally in-
sulated container having a multiple wall structure.

BACKGROUND ART

[0002] Thefollowingthermallyinsulated containersare
being practically used, e.g., as mugs: thermally insulated
containers having a multiple wall structure including inner
and outer container parts defining therebetween a sealed
space having a predetermined size so as to keep its con-
tents at an elevated or reduced temperature. A method
for manufacturing such a thermally insulated container
is disclosed e.g., in the below-identified Patent Document
1. In this method, while keeping a predetermined gap
between an externally mounted molded member (corre-
sponding to the outer container part) and an internally
mounted molded member (corresponding to the inner
container part), the diameter of an open end portion of
the externally mounted molded member is reduced until
the open end portion of the outer molded portion is
brought into close contact (pressure contact) with an
open end portion of the internally mounted molded mem-
ber, thereby forming a joint portion at which the molded
members are joined together. Air may be left in the gap
between the inner and outer molded members, or this
gap may be in a vacuum state. (See, e.g., paragraphs
0019 to 0020 and Fig. 3 of Patent Document 1.)

[0003] The inner and outer container parts can be fix-
edly joined together by closely pressing them against
each other as disclosed in Patent Document 1, or can be
integrally joined together by metal welding if the container
parts are made of metal, or by plastic welding if the con-
tainer parts are made of resin.

PRIOR ART DOCUMENT(S)
PATENT DOCUMENT(S)

[0004] Patent document 1: Japanese Unexamined
Patent Application Publication No. 2008-221317

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] In order to fixedly/integrally join the inner and
outer container parts by pressing them against each oth-
er as disclosed in Patent Document 1, or by metal weld-
ing, plastic welding, etc., an elaborate device and/or a
skilled metal welder is needed, which increases the man-
ufacturing cost or makes mass-production difficult. Also,
if the inner and outer container parts are integrally joined
together by metal welding, since the same metal is pref-
erably used for the inner and outer container parts, var-
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iations of metals selectable for the inner and outer con-
tainer parts are limited.

[0006] A thermally insulated container having such a
multiple wall structure can be heated directly if it has a
vacuum interior structure, but cannot be heated directly
ifairis presentin the container, because such direct heat-
ing will expand the air. However, a user may not be able
to determine whether or not the thermally insulated con-
tainer has a vacuum interior structure, and, in this case,
the user may have trouble when heating the container.
[0007] Itis an object of the presentinvention to provide
a thermally insulated container having a multiple wall
structure which can be constructed in a simple manner,
and which is capable of keeping its contents at an ele-
vated or reduced temperature.

MEANS FOR SOLVING THE PROBLEMS

[0008] Inordertoachieve the above object, the present
invention provides a thermally insulated container com-
prising: a tubular inner container part having a closed
bottom and an open top end; a tubular outer container
parthaving a closed bottom and an open top end, wherein
the tubular inner container part is received in the tubular
outer container part; and a connection member, wherein,
with the tubular inner container part received in the tu-
bular outer container part, the connection member is dis-
posed between an upper end portion of the tubular inner
container part and an upper end portion of the tubular
outer container part so as to define a sealed space having
a predetermined size between an outer peripheral sur-
face of the tubular inner container part and an inner pe-
ripheral surface of the tubular outer container part.

[0009] By connecting the inner and outer container
parts together through the connection member, it is pos-
sible to omit welding or a similar time-consuming step,
and thus to reduce the manufacturing cost of a thermally
insulated container having a multiple wall structure and
capable of keeping its contents at an elevated or reduced
temperature. Also, by removing the inner container part
from the outer container part, itis possible to conveniently
heat only the inner container part. It is also possible to
separately use the inner container part and the outer con-
tainer part as independent containers, instead of using
the entire container as a double-walled thermally insu-
lated container. For example, two users can separately
use the inner container part and the outer container part,
or a single user can put a food into the inner container
part, and a beverage into the outer container part.

[0010] Inthe thermally insulated container, it is prefer-
able that the tubular inner container part has an outer
periphery including a tapered surface of which an outer
diameter decreases toward a bottom end of the tubular
inner container part, and that the connection member
has an inner periphery including a tapered surface of
which an inner diameter decreases in an axial direction
of the connection member such that the tapered surface
of the connection member is disposed along the tapered
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surface of the tubular inner container part.

[0011] By forming such tapered surfaces on both of
the inner container part and the connection members,
when the inner container partis inserted through the con-
nection member with the connection member fitted to the
upper end portion of the outer container part, the inner
container part is smoothly guided by the connection
member so as to become coaxial with the outer container
part. As a result, a circumferential gap having a uniform
size is defined between the inner peripheral surface of
the outer container part and the outer peripheral surface
ofthe inner container part, thereby providing animproved
ability to keep the contents at an elevated or reduced
temperature. Also, when the inner container part is in-
serted, the tapered surfaces of the inner container part
and the connection member come into surface contact
with each other, thereby preventing the inner container
part from being further inserted. As a result, a gap having
a predetermined size is defined between the bottom sur-
faces of the inner container part and the outer container
part. Since the bottom surfaces of the inner and outer
container parts are kept out of contact with each other,
the contents of the container can be reliably kept at an
elevated or reduced temperature.

[0012] Inthe thermally insulated container having such
atapered surface on its inner container part, the connec-
tion member preferably includes: a plurality of radially
inwardly rising protrusions on a radially inner surface of
an upper end portion of the connection member; and a
plurality of radially inwardly rising protrusions on a radially
inner surface of a lower end portion of the connection
member.

[0013] By forming such protrusions, at the initial stage
of the insertion of the inner container part into the outer
container part, itis possible to reduce the friction between
the connection member and the lower end portion (small
diameter portion) of the inner container part due to their
contact with each other, and thus to smoothly insert the
inner container part into the outer container part. Also,
upon completion of the insertion, the upper end portion
(large diameter portion) of the inner container part strong-
ly abuts against the protrusions on the upper end portion
of the connection member, so that the inner container
part is reliably retained by the connection member (and
thus by the outer container part). The positions and the
number of the protrusions on each of the upper and lower
end portions of the connection member are not particu-
larly limited, but preferably, such protrusions are dis-
posed at regular intervals in the circumferential direction.
For example, such protrusions may be composed of
three protrusions disposed at 120-degree intervals, or
four protrusions disposed at 90-degree intervals.
[0014] In the thermally insulated container, the con-
nection member is preferably an injection-molded mem-
ber.

[0015] The injection-molded connection member has
a predetermined rigidity, and thus is less likely to deform
when the inner container part is inserted into the connec-
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tion member. This prevents the inner container part from
being inserted into the outer container part while being
tilted relative to the outer container part, which in turn
prevents the gap between the inner and outer container
parts from partially becoming narrow, or prevents the in-
ner and outer container parts from partially coming into
contact with each other, thereby maintaining heat-insu-
lating properties of the container.

[0016] In the thermally insulated container, a material
forming the tubular inner container part may be different
in kind from a material forming the tubular outer container
part.

[0017] In other words, according to the intended use,
itis possible to select an optimal combination of materials
for the inner and outer container parts. For example, the
inner container part, for which heatresistance is required,
may be made of stainless steel, whereas the outer con-
tainer part may be made of a resin material, or titanium,
aluminum or an alloy thereof so as to be light in weight.
[0018] In the thermally insulated container, one of a
cooling medium and a heating medium may be placed
in the sealed space.

[0019] By placing a heating or cooling medium in the
sealed space, not only is it possible to simply maintain
the temperature of the contents of the container such as
a beverage, but the contents can also be positively heat-
ed or cooled. For example, it is possible to make ice
cream, or cook food, in the inner container part. The hear-
ing or cooling medium may be, e.g., refrigerant, ice water
or hot water.

EFFECTS OF THE INVENTION

[0020] Since the multiple wall structure of the thermally
insulated container according to the present invention is
constructed by the inner container part, the outer con-
tainer part, and the connection member disposed be-
tween the inner and outer container parts, this thermally
insulated container can be manufactured at a low cost,
and still shows sufficient ability to keep its contents at an
elevated or reduced temperature, compared to a ther-
mally insulated container of which the inner and outer
container parts are integrally joined together by e.g.,
welding.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1A is a plan view of a thermally insulated con-
tainer (mug) according to a first embodiment of the
present invention.

Fig. 1B is a side view of the thermally insulated con-
tainer (mug) according to the first embodiment.

Fig. 2 is a sectional view taken along line II-1I of Fig.
1B.

Fig. 3 is an enlarged sectional view of a portion of
Fig. 2.
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Fig. 4 is a perspective view of the thermally insulated
container of Figs. 1A and 1B.

Fig. 5 is an exploded side view of the thermally in-
sulated container of Figs. 1A and 1B.

Fig. 6 is a perspective view of the thermally insulated
container of Figs. 1A and 1B.

Fig. 7 is a sectional view of a thermally insulated
container according to a second embodiment of the
present invention.

Fig. 8 is a sectional view of a thermally insulated
container according to a third embodiment of the
present invention.

Fig. 9 is a sectional view of a thermally insulated
container according to a fourth embodiment of the
present invention.

Fig. 10 is a sectional view of a thermally insulated
container according to a fifth embodiment of the
present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Figs. 1Ato6illustrate athermally insulated con-
tainer 10 according to the first embodiment of the present
invention. The thermally insulated container 10 is a mug
(the mug is also hereinafter denoted by numeral "10")
having a double wall structure, and mainly used outdoors
or at home. The mug 10 includes, as its main elements,
an inner container part 11, an outer container part 12,
and a connection member 13.

[0023] The inner container part 11 is a tubular member
having a closed bottom and an open top end, for holding
beverages and other items. The inner container part 11
has an outer periphery including, at its portion close to
the top end, a tapered surface 14 of which the outer di-
ameter decreases toward the bottom end of the inner
container part 11. In the embodiment, the inner container
part 11 is made of stainless steel, but it may be made of
a resin material if high strength or heat resistance is not
required.

[0024] The mug 10 may include a lid 15 disposed at
the top end opening of the inner container part 11. The
lid 15 is formed with a drinking opening 16 and an air
hole 17 so that, when a beverage flows out of the inner
container part 11 through the drinking opening 16, air
simultaneously flows into the inner container part 11
through the air hole 17, thereby enabling the beverage
to flow out smoothly. A seal member 18 is disposed at
the outer peripheral edge of the lid 15 so as to reliably
keep the lid 15 fitted in the inner container part 11.
[0025] The thermally insulated container 10 of the em-
bodiment is exemplified as a mug 10 of which the lid 15
has a drinking opening 16 and an air hole 17 so that a
user can drink the beverage in the inner container part
11 withthelid 15 attached. However, the drinking opening
16 and the air hole 17 may be omitted to provide heat
insulating and sealing properties to the lid 15. The ther-
mally insulated container 10 including such a lid 15 can
be used not only as a mug 10, but as e.g., a pot or a jar.
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[0026] The outer container part 12is a tubular member
having a closed bottom and an open top end, in which
the inner container part 11 is received. The outer con-
tainer part 12 has a uniform outer diameter from its top
end to its bottom end. In the embodiment, the outer con-
tainer part 12 is made of the same material as the inner
container part 11, i.e., stainless steel, butitmay be made
of aresin material so that heat is not transferred from the
mug 10 to a user’s hand gripping the mug 10. Also, if
lightness in weight is important, the outer container part
12 may be made of titanium, aluminum, or an alloy there-
of.

[0027] The inner diameter of the outer container part
12 at its open end is equal to the inner diameter of the
inner container part 11 atits open end (see Fig. 3). There-
fore, instead of putting the lid 15 on the inner container
part 11, the lid 15 can be put on the top end opening of
the outer container part 12, too.

[0028] With the inner container part 11 received in the
outer container part 12, the connection member 13 de-
fines a sealed space having a predetermined size be-
tween the outer peripheral surface of the inner container
part 11 and the inner peripheral surface of the outer con-
tainer part 12. For this purpose, the connection member
13 is disposed between the upper end portions of the
inner and outer container parts 11 and 12. The connec-
tion member 13 has, on its inner periphery, a tapered
surface 19 of which the inner diameter decreases axially
downwardly of the connection member 13. The tapered
surface 19 is disposed along the tapered surface 14 of
the inner container part 11. The lower end portion of the
connection member 13that is located below the tapered
surface 19 has a smaller diameter than the upper end
portion of the connection member 13 that is located
above the tapered surface 19. The connection member
13 is formed by injection molding of a resin material, and
is rigid enough not to be deformed to a large degree when
the inner container part 11 is inserted into the outer con-
tainer part 12.

[0029] The connection member 13 includes a plurality
of radially inwardly rising protrusions 20 on the radially
inner surface of its upper end portion; and a plurality of
radially inwardly rising protrusions 21 on the radially inner
surface of its lower end portion (see Fig. 6). The protru-
sions 20 and 21 are ribs extending in the axial direction
of the connection member 13. In the embodiment, the
protrusions 20, 21 on each of the upper and lower end
portions of the connection members 13 are exemplified
as three protrusions circumferentially disposed at inter-
vals of 120 degrees, but the positions and the number of
the protrusions 20, 21 are not particularly limited, and
may be altered as necessary.

[0030] A seal member 22 is disposed at the radially
outer surface of the lower end portion of the connection
member 13. The seal member 22 is made of silicon resin,
and reliably keeps the connection member 13 fitted in
the outer container part 12 evenifthe connection member
13 is a rigid injection-molded member. While, in the em-
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bodiment, the connection member 13 and the seal mem-
ber 22 are separate members, they may be formed inte-
grally with each other using a relatively soft material such
as silicon resin.

[0031] The connection member 13 partially covers the
upper end portion of the inner container part 11 (see Fig.
2), thus reducing the contact area of a user’s lips with
the upper end portion of the inner container part 11. This
minimizes the sensation of heat felt when the user’s lips
touch the inner container part 11 with a high-temperature
beverage in the mug 10 (i.e., in the inner container part
11.

[0032] Itis now described how the mug 10 is assem-
bled. First, as illustrated in Fig. 6, the connection member
13 is fitted into the top end opening of the outer container
part 12. Then, the inner container part 11 is inserted
through the connection member 13 and into the outer
container part 12 so as to be arranged coaxially with the
outer container part 12. Atthe initial stage of the insertion,
the protrusions 21 of the connection member 13 on the
radially inner surface of its lower end portion come into
contact with the lower end portion (small diameter por-
tion) of the inner container part 11. Since the protrusions
21 come into substantially line contact with the lower end
portion of the inner container part 11, and are shaped so
as to guide the insertion of the lower end portion of the
inner container part 11, it is possible to minimize the fric-
tion between the inner container part 11 and the connec-
tion member 13, and thus to smoothly insert the inner
container part 11.

[0033] Also, evenifthe inner container part 11 and the
outer container part 12 are not coaxial with each other
at the initial stage of the insertion, the inner container
part 11 eventually becomes coaxial with the outer con-
tainer part 12 due to the tapered surface 14 of the inner
container part 11 coming into surface contact with the
tapered surface 19 of the connection member 13.
[0034] Also, upon completion of the insertion, the pro-
trusions 20 of the connection member 13 on the radially
inner surface of its upper end portion strongly abut
against the upper end portion (large diameter portion) of
the inner container part 11, so that the inner container
part 11 is reliably retained by the connection member 13
(and thus by the outer container part 12). This reliably
prevents the separation of the inner container part
11when the mug 10 is tilted.

[0035] As necessary, a heating or cooling medium
such as refrigerant, ice water or hot water may be placed
in the sealed space between the inner container part 11
and the outer container part 12 so that the contents of
the mug 10 can be not only simply kept at an elevated
or reduced temperature,, but also positively heated or
cooled.

[0036] Fig. 7 illustrates a mug 10 according to the sec-
ond embodiment of the present invention. The mug 10
of the second embodiment is identical in basic structure
to the mug 10 of the first embodiment, but the shapes of
the inner container part 11, outer container part 12 and
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connection member 13 are different.

[0037] Specifically, the mug 10 of the second embod-
iment has, besides the tapered surface on the inner con-
tainer part 11, an additional tapered surface on the outer
container part 12, and thus the outer shape of the mug
10 is such that its lower end portion is slimmer than its
upper end portion. Also, two seal members 22 are dis-
posed on the outer periphery of the connection member
13 so as to be vertically spaced apart from each other,
thereby ensuring airtightness between the outer contain-
er part 12 and the connection member 13. An externally
mounted member 23 is disposed on the outer peripheral
surface of an upper end portion of the outer container
part 12. The externally mounted member 23 is provided
to enable a user to grip the mug 10 more reliably (easily).
[0038] Fig. 8illustrates a mug 10 according to the third
embodiment of the present invention. The mug 10 of the
thirdembodimentisidentical in basic structure to the mug
10 of the first embodiment, but the shape of the connec-
tion member 13 is different.

[0039] Specifically, the connection member 13 of the
mug 10 according to the third embodiment has no seal
member 22, and is wedged between the inner and outer
container parts 11 and 12 by the force with which the
inner container part 11 is fitted into the outer container
part 12. In this arrangement, since the shape of the con-
nection member 13 can be simplified, it may be possible
to reduce the manufacturing cost. The connection mem-
ber 13 of this embodiment is preferably made of silicon
resin, a material having flexibility. An externally mounted
member 23 is disposed on the outer peripheral surface
of the upper end portion of the outer container part 12.
The externally mounted member enables a user to grip
the mug 10 more reliably (easily).

[0040] Fig.9illustrates amug 10 according to the fourth
embodiment of the present invention. The mug 10 of the
fourth embodiment is identical in basic structure to the
mug 10 of the first embodiment, but the shapes of the
inner container part 11, outer container part 12 and con-
nection member 13 are different.

[0041] Specifically, the inner container part 11 of the
mug 10 according to the fourth embodiment has a ta-
pered surface 14 near its top end, and has an outer di-
ameter that gradually decreases from the tapered sur-
face 14 to the bottom end of the inner container part 11.
The outer container part 12 has an outer diameter that
gradually decreases from a portion of the outer container
part 12 close to its top end to its bottom end. Therefore,
the outer shape of the mug 10 is such that its lower end
portion is slimmer than its upper end portion. The con-
nection member 13 has no seal member 22, and is
wedged between the inner and outer container parts 11
and 12 by the force with which the inner container part
11 is fitted into the outer container part 12. In this ar-
rangement, since the shape of the connection member
13 can be simplified, it may be possible to reduce the
manufacturing cost, as in the third embodiment.

[0042] Fig. 10illustrates a mug 10 according to the fifth
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embodiment of the present invention. The mug 10 of the
fifth embodiment is identical in basic structure to the mug
10 of the first embodiment, but the shapes of the inner
container part 11, outer container part 12 and connection
member 13 are different.

[0043] Specifically, the inner and outer container parts
11 and 12 of the mug 10 according to the fifth embodiment
are identical in shape to each other, and each has an
outer diameter that gradually decreases from a portion
of the container part close to its top end to its bottom end.
The connection member 13 has no seal member 22, and
is wedged between the inner and outer container parts
11 and 12 by the force with which the inner container part
11 is fitted into the outer container part 12. In this ar-
rangement, since the inner and outer container parts 11
and 12 can be formed with the same mold, and the shape
of the connection member 13 can be simplified, it may
be possible to reduce the manufacturing cost.

[0044] The above embodiments are mere examples in
every respect. For example, the shapes of the elements
of the mug 10, such as the inner container part 11, the
outer container part 12 and the connection member 13,
may be altered as necessary, provided that the object of
the present invention, i.e., to provide a thermally insulat-
ed container having a multiple wall structure which can
be constructed in an simple manner, and whichis capable
of keeping its contents at an elevated or reduced tem-
perature, can be achieved.

[0045] For example, while the mug 10 is exemplified
as having a double wall structure in each of the above
embodiments, the mug 10 may have a triple or more wall
structure. Such a mug 10 may show an improved ability
to keep its contents at an elevated or reduced tempera-
ture.

[0046] Whilethe mug 10 having a double wall structure
described in each of the above embodiments is capable
of keeping its contents at an elevated or reduced tem-
perature, a portion of the outer container part 12 or the
connection member 13 of the mug 10 may have the func-
tion of a simplified valve element or air pump capable of
discharging air in the space between the two walls of the
mug (thereby creating a vacuum or a decompressed
state in this space). This further improves the ability of
the mug 10 to keep its contents at an elevated or reduced
temperature, compared to when there is an air layer at
atmospheric pressure in the space between the two walls
of the mug 10.

DESCRIPTION OF REFERENCE NUMERALS
[0047]

10: thermally insulated container (mug)

11: inner container part

12: outer container part

13: connection member

14: tapered surface (of the inner container part)
15: lid
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16: drinking opening

17: air hole

18: seal member (for the lid)

19: tapered surface (of the connection member)
20: protrusion (on the upper end portion of the con-
nection member)

21: protrusion (on the lower end portion of the con-
nection member)

22: seal member (for the connection member)

23: externally mounted member

Claims
1. A thermally insulated container comprising:

a tubular inner container part (11) having a
closed bottom and an open top end;

a tubular outer container part (12) having a
closed bottom and an open top end, wherein the
tubular inner container part (11) is received in
the tubular outer container part (12); and

a connection member (13), wherein, with the tu-
bular inner container part (11) received in the
tubular outer container part (12), the connection
member (13) is disposed between an upper end
portion of the tubular inner container part (11)
and an upper end portion of the tubular outer
container part (12) so as to define a sealed
space having a predetermined size between an
outer peripheral surface of the tubular inner con-
tainer part (11) and an inner peripheral surface
of the tubular outer container part (12).

2. Thethermally insulated container according to claim
1, wherein the tubular inner container part (11) has
an outer periphery including a tapered surface (14)
of which an outer diameter decreases toward a bot-
tom end of the tubular inner container part (11), and
wherein the connection member (13) has an inner
periphery including a tapered surface (19) of which
an inner diameter decreases in an axial direction of
the connection member (13) such that the tapered
surface (19) of the connection member (13) is dis-
posed along the tapered surface (14) of the tubular
inner container part (11).

3. Thethermally insulated container according to claim
2, wherein the connection member (13) includes:

a plurality of radially inwardly rising protrusions
(20) on a radially inner surface of an upper end
portion of the connection member (13); and

a plurality of radially inwardly rising protrusions
(21) on a radially inner surface of a lower end
portion of the connection member (13).

4. The thermally insulated container according to any
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one of claims 1 to 3, wherein the connection member
(13) is an injection-molded member.

The thermally insulated container according to any
one of claims 1 to 4, wherein a material forming the
tubular inner container part (11) is different in kind
from a material forming the tubular outer container
part (12).

The thermally insulated container according to any
oneofclaims 1to 5, wherein one of a cooling medium
and a heating medium can be placed in the sealed
space.
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FIG. 1B
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