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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a temperature
controlling unitand a container using the same, and more
particularly, to a container for transportation.

Description of the Related Art

[0002] In general, a conventional container for trans-
portation comprises an insulating container and a cover,
both made of foam synthetic resins, and holds solid car-
bon dioxide, a cold reserving agent or the like inside,
thereby cooling the interior of the container. Japanese
Unexamined Patent Publication No. 2000-304402 dis-
closes an electronic cooling or heating container com-
prising an insulating container with an openable and clos-
able lid, in which the insulating container has a built-in
cooling or heating unit (corresponding to a temperature
controlling unit of the present invention). Japanese Reg-
istered Utility Model No. 2553022 discloses a cooling or
heating container with a lid which openably and closably
covers the opening of an insulating box (corresponding
to an insulating container of the present invention), and
has a built-in cooling or heating apparatus (correspond-
ing to the temperature controlling unit of the present in-
vention). Japanese Unexamined Patent Publication No.
2001-311576 discloses a cooling box with a lid which
openably and closably covers the opening of a box (cor-
responding to the insulating container of the present in-
vention), and has a built-in a cooling apparatus (corre-
sponding to the temperature controlling unit of the
present invention).

[0003] The container which cools the interior by solid
carbon dioxide, a cold reserving agent or the like, how-
ever, has a problem such that as solid carbon dioxide
sublimes or the cold reserving agent melts down due to
heat from stored items or heat from the exterior of the
container, it takes a lot of trouble for refilling solid carbon
dioxide or replacing the cold reserving agent to keep the
stored items in the container for a long time. In the case
of using solid carbon dioxide, its repetitive use over a
long period of time increases not only the amount of the
solid carbon dioxide, which eventually increases the run-
ning cost, but also the density of carbon dioxide in the
atmosphere as the solid carbon dioxide gasifies due to
the sublimation. While the containers of the above de-
scribed Japanese publications neither require such a la-
bor nor suffer such an environmental burden, they are
unableto store items with larger volumes than the internal
volumes of the containers due to the pre-limited inner
volumes, and they are relatively heavy and expensive.
Accordingly, there is a problem in using them for trans-
portation.

[0004] The present invention has been made to solve
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the aforementioned problems, and it is an object of the
present invention to provide a container which enables
storage of items for a long period at low running cost and
allows its volume to be set relatively freely, and a tem-
perature controlling unit which constitutes the container.
[0005] Another object of the presentinvention is to pro-
vide a relatively lightweight and inexpensive container
aswell as atemperature controlling unitwhich constitutes
the container.

SUMMARY OF THE INVENTION

[0006] A temperature controlling unit according to a
first aspect of the present invention is a temperature con-
trolling unit which comprises: an insulative lid; and a tem-
perature controlling subunit which includes a tempera-
ture controlling device provided on the lid, and includes
a temperature control effect member which is thermally
exposed at one surface side of the lid.

[0007] Thetemperature controlling subunitmay further
include an attachment member for attaching the temper-
ature controlling subunit to the lid.

[0008] Thetemperature controlling device may include
a Stirling refrigerator.

[0009] A container according to a second aspect of the
present invention is a container which comprises: an in-
sulating container which has an opening; and the afore-
mentioned temperature controlling unit which is inde-
pendent of the insulating container, wherein the temper-
ature controlling unit is detachably attached to the open-
ing of the insulating container in such a manner as to
close and seal the opening.

[0010] The lid and the insulating container may be
made of foam synthetic resins.

[0011] The opening of the insulating container may be
openable and closable selectively by the temperature
controlling unit or an insulative second lid.

[0012] The temperature control effect member may be
thermally exposed at the interior of the insulating con-
tainer.

[0013] Thetemperature controlling device may include
a Stirling refrigerator.

[0014] A temperature controlling unit according to a
third aspect of the present invention is a temperature
controlling unit which comprises: an insulative main lid;
an insulative sub-lid; and a temperature controlling sub-
unit which includes a temperature controlling device pro-
vided on the sub-lid, wherein the temperature controlling
subunit includes a temperature control effect member
which is thermally exposed at one surface side of the
sub-lid.

[0015] Thetemperature controlling subunit may further
include an attachment member for attaching the temper-
ature controlling subunit to the sub-lid.

[0016] Thetemperature controlling device may include
a Stirling refrigerator.

[0017] A container according to a fourth aspect of the
present invention is a container which comprises: an in-
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sulating container which has an opening; and the tem-
perature controlling unit which is independent of the in-
sulating container, wherein the sub-lid of the temperature
controlling unit is detachably attached to the opening of
the insulating container in such a manner as to close and
seal a portion of the opening, and the main lid of the
temperature controlling unit is attached to the opening of
the insulating container in such a manner as to close and
seal an other portion of the opening.

[0018] The main lid, the sub-lid and the insulating con-
tainer may be made of foam synthetic resins.

[0019] Thetemperature controlling device may include
a Stirling refrigerator.

[0020] A temperature controlling unit according to a
fifth aspect of the presentinvention is a temperature con-
trolling unit which comprises: a frame which has an open-
ing; an insulative main lid so attached to the frame as to
freely open and close a portion of the opening of the
frame; an insulative sub-lid so attached to the frame as
to cover the other portion of the opening of the frame;
and a temperature controlling subunit which is attached
to said sub-lid, and includes a Stirling refrigerator, where-
in the temperature controlling subunit includes a temper-
ature control effect member thermally exposed at one
surface side of the sub-lid.

[0021] Thetemperature controlling subunitmay further
include an attachment member for attaching the temper-
ature controlling subunit to the sub-lid.

[0022] A container according to the sixth aspect of the
present invention is a container which comprises: an in-
sulating container which has an opening: and the tem-
perature controlling unit which is independent of the in-
sulating container, and is detachably attached to the
opening of the insulating container in such a manner as
to close and seal the opening.

[0023] The main lid, the sub-lid and the insulating con-
tainer may be made of insulative materials in tabular
shapes.

[0024] The frame may be made of a low heat-conduc-
tive material.

[0025] The insulating container may have a foldable
structure.

[0026] The main lid and the sub-lid may be covered by
an infrared reflection film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] These objects, other objects, and advantages
of the present invention will be more apparent upon read-
ing of the following detailed description and the accom-
panying drawings in which:

FIG. 1 is a cross sectional view illustrating the first
embodiment of the present invention representing a
container using a temperature controlling unit;

FIG. 2 is an enlarged cross sectional view of the es-
sential parts of the container;

FIG. 3 is a right side view of the container;
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FIG. 4 is a right side view of the container with the
temperature controlling unit detached and a second
lid attached,;

FIG.5isacross sectional viewillustrating a container
using a temperature controlling unit according to the
second embodiment of the present invention;

FIG. 6isacross sectional viewillustrating a container
using a temperature controlling unit according to the
third embodiment of the present invention;

FIG. 7isacross sectional viewillustrating a container
using a temperature controlling unit according to the
fourth embodiment of the present invention;

FIG. 8isacross sectional viewillustrating a container
using a temperature controlling unit according to the
fifth embodiment;

FIG. 9 is an enlarged cross sectional view of the es-
sential parts of the container using the temperature
controlling unit;

FIG. 10 is a plan view illustrating the temperature
controlling unit of the container;

FIG. 11 is aright side view of the container using the
temperature controlling unit;

FIG. 12 is a cross sectional view illustrating a con-
tainer using a temperature controlling unit according
to the sixth embodiment;

FIG. 13 is a cross sectional view illustrating a con-
tainer using a temperature controlling unit according
to the seventh embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0028] The first embodiment of the present invention
will now be explained with reference to FIGS. 1 to 4.
Reference number 1 denotes a container, and the con-
tainer 1 comprises a temperature controlling unit 2 and
an insulating container 3.

[0029] The temperature controlling unit 2 comprises a
lid 4 formed with a through-hole 4A in a substantial center
thereof, and a temperature controlling subunit 5. The lid
4 is made of an insulative foam synthetic resin in a tabular
shape, in a single-piece manner, and its entire surface
is covered with an infrared reflection film as an infrared
reflection layer. A step member 4B is formed on the
through-hole 4A, and a later described base 8 of the tem-
perature controlling subunit 5 is placed on the step mem-
ber 4B. The temperature controlling subunit 5 comprises
a Stirling refrigerator 6 as a temperature controlling de-
vice, a casing 7 for containing the Stirling refrigerator 6,
and the base 8 for supporting the Stirling refrigerator 6
and the casing 7. The Stirling refrigerator 6 is set up side
down. A heat absorbing sink 9 is attached to a heat ab-
sorbing portion 6B, formed on a leading end of a cylin-
drical portion 6A of the Stirling refrigerator 6, in a
heat-conductive manner, and a heat exhausting sink 10
is attached to a heat exhausting portion 6C formed on a
base end of the cylindrical portion 6Ain a heat-conductive
manner. The heat absorbing sink 9 is attached to a lower
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surface side of the base 8 in an exposed manner, and
the heat exhausting sink 10 is arranged in the interior of
the casing 7. A lower portion of the casing 7 is formed
with an opening 7Afor air intake and an attachment mem-
ber 7B for fixing the temperature controlling subunit 5.
An upper portion thereof is formed with an opening 7C
for air exhaust, and a fan 11 is attached to the opening
7C. Asealingmember 12 is provided in between the outer
circumference of the heat exhausting sink 10 and the
innerwall of the casing 7, so thatthe space can be sealed.
A substantial center of the base 8 is formed with a
through-hole 8A, and the outer circumference of the base
8 is formed with a step member 8B in association with
the step member 4B, so that the base 8 can fit into the
through-hole 4A. The inner diameter of the through-hole
8Ais larger than the outer diameter of the cylindrical por-
tion 6A of the Stirling refrigerator 6, and space between
the cylindrical portion 6A and the through-hole 8A is
sealed by a sealing member 13 which is made of an in-
sulative foam rubber or the like. The heat absorbing sink
9 is so formed as to have a size not to protrude from the
outer circumference of a lower portion of the base 8. A
fan 14 is so provided adjacent to the heat absorbing sink
9 as to allow airflow to pass through the heat absorbing
sink 9. A temperature control effect member A is struc-
tured by the heat absorbing portion 6B of the Stirling re-
frigerator 6, the heat absorbing sink 9 and the fan 14. An
operating member 15 is provided on a front side of the
casing 7, and a non-illustrated controlling circuit is ac-
commodated in the operating member 15.

[0030] The insulating container 3 is so structured as
to include a right wall 3A, a left wall 3B, a front wall 3C,
a rear wall 3D, a bottom wall 3E and a lid 16 for the
insulating container 3 as a second lid. Each of the walls
3A, 3B, 3C, 3D, 3E, and lid 16 is made of an insulative
foam synthetic resin in a tabular shape, in a single-piece
manner, and each of the entire surfaces is covered with
an infrared reflection film as an infrared reflection layer.
When assembled as the insulating container 3, the sur-
faces of the walls 3A, 3B, 3C, 3D and 3E to be the outside
surface ofthe container are covered with a cover 17 made
of an infrared reflection film. The edge of the lid 16 is
attached to an upper end of the cover 17. According to
the aforementioned structure, it is possible to easily and
inexpensively manufacture the insulating container 3 of
an arbitrary size.

[0031] Next, howto assemble the temperature control-
ling unit 2 of the first embodiment will now be explained.
First, the temperature controlling subunit 5 is assembled.
To be more precise, the heat exhausting sink 10 is at-
tached to the heat exhausting portion 6C of the Stirling
refrigerator 6, and the sealing member 13 is attached to
the outer circumference between the heat absorbing por-
tion 6B and the heat exhausting portion 6C in the cylin-
drical portion 6A. The sealing member 12 is attached to
the circumference of the heat exhausting sink 10, the
Stirling refrigerator 6 is accommodated in the casing 7
with the Stirling refrigerator 6 being in a handstand con-
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dition. The fan 11 is attached to the exhausting opening
7C of the casing 7. The casing 7 accommodating the
Stirling refrigerator 6 is attached to the base 8 by the
attachment member 7B, and the cylindrical portion 6A of
the Stirling refrigerator 6 is fit through the through-hole
8A of the base 8. At this time, the space between the
through-hole 8A and the cylindrical portion 6A is sealed
by the sealing member 13. The heat absorbing sink 9 is
attached to the heat absorbing portion 6B formed on the
leading end of a cylindrical portion 6A of the Stirling re-
frigerator 6, and the fan 14 is attached to adjacent to the
heat absorbing sink 9. Electrical wirings of the Stirling
refrigerator 6, the fans 11 and 14 are connected to the
non-illustrated controlling circuit, and the controlling cir-
cuit is accommodated in the operating member 15. The
temperature controlling subunit 5 is assembled thus way.
The assembled temperature controlling subunit 5 is at-
tached to the through-hole 4A of the lid 4. That is, the
base 8 is fitted in and engaged with the through-hole 4A
in such a manner as to allow the step member 8B formed
on the base 8 of the temperature controlling subunit 5 to
mount the step 4B of the through-hole 4A, whereby the
temperature controlling subunit 5 is attached to the lid 4.
Atthistime, as explained above, since the heat absorbing
sink 9 is formed to have the size not to protrude from the
outer circumference of the lower portion of the base 8,
the heat absorbing sink 9 does not interfere with the
through-hole 4A when the temperature controlling sub-
unit 5 is attached to the lid 4. As the temperature control-
ling unit 2 is structured by attaching the temperature con-
trolling subunit 5 to the lid 4 thus way, it is possible to
obtain the temperature controlling units 2 of various siz-
es, that is, the temperature controlling units 2 that can
match the insulating containers 3 of various sizes, by
using the common temperature controlling subunit 5 and
changing the lid 4 only. Although the lid 4 is covered with
an infrared reflection film, but basically made of an insu-
lative foam synthetic resin in a tabular shape, in a sin-
gle-piece manner, and thus the lids 4 of various sizes
can be easily and inexpensively obtained. Accordingly,
it is possible to manufacture the temperature controlling
unit 2 inexpensively.

[0032] Next, the operation of the first embodiment will
now be explained. First, items which were refrigerated
orfrozen beforehand by arefrigerator or afreezeris taken
in the insulating container 3, and the temperature con-
trolling unit 2 is attached to an opening 3F of the insulating
container 3. At this time, the temperature controlling unit
2 is so attached as to allow the heat absorbing sink 9 and
the fan 14 to be in the interior of the insulating container
3. The operating member 15 is operated, thereby oper-
ating the Stirling refrigerator 6 and the fans 11, 14. As
the Stirling refrigerator 6 operates, the heat absorbing
portion 6B is brought into a low temperature state, while
the heat exhausting portion 6C is broughtinto a high tem-
perature state. The heat absorbing portion 6B brought
into the low temperature state absorbs heat from the heat
absorbing sink 9 thermally contacting the heat absorbing
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portion 6B and the air inside the insulating container 3
where the heat absorbing sink 9 is exposed, and con-
ducts this absorbed heat to the heat exhausting portion
6C. The heat conducted to the heat exhausting portion
6C is exhausted from the heat exhausting sink 10. As
the air inside the insulating container 3 is allowed to flow
the heat absorbing sink 9 by the fan 14, it is evenly and
efficiently cooled by the Stirling refrigerator 6. As the fan
11 operates, fresh air flows in via the opening 7A for air
intake of the casing 7, passes through the heat exhaust-
ing sink 10, the surroundings of a body portion 6D of the
Stirling refrigerator 6 and the fan 11 via the opening 7C
forair exhaust, and exhausted to the exterior of the casing
7. At this time, the heat exhausting sink 10 and the body
portion 6D of the Stirling refrigerator 6 are cooled by air-
flow generated by the fan 11. As the interior of the insu-
lating container 3 is cooled thus way, the items inside the
insulating container 3 are cooled. As the insulating con-
tainer 3 itself is made of a light foam synthetic resin in a
tabular shape and an infrared reflection film, it has an
extremely light-weight structure, and the temperature
controlling unit 2 also has a relatively light-weight struc-
ture as including the lid 4 made of a foam synthetic resin
in a tabular shape and an infrared reflection film, and the
temperature controlling subunit 5 using the relatively light
Stirling refrigerator 6. Accordingly, the container 1 using
the temperature controlling unit 2 as a whole can have a
relatively light-weight structure. As the surroundings of a
foam synthetic resin in a tabular shape forming the lid 4
and the insulating container 3 are covered with infrared
reflection films, it is possible to prevent infrared, that is,
heat from entering into the interior of the container 1 from
the outside thereof, the interior of the container 1 can be
not only efficiently cooled, but also cooled to a very low
temperature. In transporting the container 1 that the tem-
perature of the interior thereof is already controlled by
the temperature controlling unit 2, by manpower, as il-
lustrated in FIG. 4, the temperature controlling unit 2 may
be detached and the opening 3F of the insulating con-
tainer 3 may be closed and sealed by the lid 16 of the
insulating container 3, when the cooling of the tempera-
ture controlling unit 2 is not required.

[0033] As explained above, according to the first em-
bodiment of the present invention, the temperature con-
trolling subunit 5, using the Stirling refrigerator 6 as the
temperature controlling device, is attached to the insula-
tive lid 4, and the heat absorbing sink 9, forming the tem-
perature control effect member A of the temperature con-
trol subunit 5, is thermally exposed at one side of the lid
4 as to work as the temperature controlling unit 2, where-
by the interior of the insulating container 3 of an arbitrary
size, with the opening 3F closed and sealed by the tem-
perature controlling unit 2, can be cooled, and thus items
to be stored can be continuously stored for a longer time
compared with solid carbon dioxide and a cold reserving
agent conventionally used. As the lid 4 is made of a foam
synthetic resin in a tabular shape in a single-piece man-
ner, the first embodiment of the present invention not
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only enables the lid 4 and further the entire temperature
controlling unit 2 to be light and inexpensive, but also
allows the lid 4 to be easily structured in an arbitrary size.
Moreover, according to the first embodiment, by attach-
ing the temperature controlling subunit 5 to the lid 4 by
the attachment member 7B, the Stirling refrigerator 6 is
attached to the lid 4 together with the temperature con-
trolling subunit 5 by the attachment member 7B, whereby
the temperature controlling units 2 of various sizes can
be easily assembled by attaching the common temper-
ature controlling subunit 5 to the lids 4 of various sizes.
As solid carbon dioxide, etc. is not used for the cooling
the interior of the container 1, the running cost can be
reduced, and environmental burden can be suppressed
as gasified carbon dioxide is not generated. Making the
insulating container 3 of foam synthetic resin can make
the insulating container 3 light and inexpensive. Accord-
ingly, not only the whole container 1 can be made light
and inexpensive, but also the insulating container 3 can
be easily structured in an arbitrary size. According to the
first embodiment, in transporting the container 1 whose
interior is cooled by the temperature controlling unit 2,
by manpower, the temperature controlling unit 2 may be
detached and the opening 3F of the insulating container
3 may be closed and sealed by the lid 16 of the insulating
container 3, when the cooling of the temperature control-
ling unit 2 is not required, whereby the container 1 as a
whole when transported by manpower can be made light-
er. Further, according to the firstembodiment, as the tem-
perature controlling device is the Stirling refrigerator 6
whichis smallin size and light, and able to cool the interior
of the container 1 to a very low temperature at low power,
the interior of the container 1 can be cooled to a very low
temperature at a low running cost, and the container 1
as a whole can have a light-weight structure.

[0034] Next, the second embodiment of the present
invention will now be explained with reference to FIG. 5.
The same structure portions as those of the first embod-
iment are denoted by the same reference numbers, and
explanations thereof will be omitted. A temperature con-
trolling unit 21 of a container 20 comprises a lid 22 formed
with a through-hole 22A on a substantial center thereof,
and a temperature controlling subunit 23. The lid 22 is
made of an insulative foam synthetic resin in a tabular
shape, in a single-piece manner, and its entire surface
is covered with an infrared reflection film as an infrared
reflection layer. A step member 22B is formed on the
through-hole 22A, and a later described base 25 of the
temperature controlling subunit 23 is placed on the step
member 22B. The temperature controlling subunit 23 is
so comprised as to include the Stirling refrigerator 6 as
the temperature controlling device, a casing 24 for con-
taining the Stirling refrigerator 6, and the base 25 for sup-
porting the Stirling refrigerator 6 and the casing 24. The
Stirling refrigerator 6 is laterally supported, a heat ab-
sorbing sink 27 is attached to the heat absorbing portion
6B, formed on the leading end of the cylindrical portion
6A of the Stirling refrigerator 6, in a heat-conductive man-
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ner via a heat conductive block 26, and the heat exhaust-
ing sink 10 is attached to the heat exhausting portion 6C
formed on the base end of the cylindrical portion 6A in a
heat-conductive manner. The heat absorbing sink 27 is
attached to a lower surface side of the base 25 in an
exposed manner, and the heat exhausting sink 10 is ar-
ranged inside the casing 24. The heat absorbing portion
6B and the heat conductive block 26 are covered with an
insulating material 28 inside the casing 24. The casing
24 is formed with an opening 24A for air intake on a cy-
lindrical portion 6A side of the Stirling refrigerator 6. A
lower portion of the casing 24 is formed with an attach-
ment member 24B for fixing the temperature controlling
subunit 23. A body portion 6D side of the Stirling refrig-
erator 6 of the casing 24 is formed with opening 24C for
air exhaust, and the fan 11 is attached to the opening
24C. Athrough-hole 24D for allowing the heat conductive
block 26 to pass through is formed on a lower portion of
the casing 24 adjacent to the cylindrical portion 6A of the
Stirling refrigerator 6. The sealing member 12 is provided
in between the outer circumference of the heat exhaust-
ing sink 10 and the inner wall of the casing 24, so that
the space can be sealed. The base 25 is formed with a
through-hole 25A in association with the heat conductive
block 26, and the outer circumference of the base 25 is
formed with a step member 25B in association with the
step member 22B, so that the base 25 can fit into the
through-hole 22A. The inner size of the through-hole 25A
is larger than the outer size of the heat conductive block
26, and space between the heat conductive block 26 and
the through-hole 25A is sealed by a sealing member 29
which is made of an insulative foam rubber or the like.
The heat absorbing sink 27 is so formed as to have a
size not to protrude from the outer circumference of a
lower portion of the base 25. The fan 14 is so provided
adjacent to the heat absorbing sink 27 as to allow airflow
to pass through the heat absorbing sink 27. A tempera-
ture control effect member B is structured by the heat
absorbing portion 6B of the Stirling refrigerator 6, the heat
conductive block 26, the heat absorbing sink 27 and the
fan 14. A non-illustrated operating member is provided
on a front side of the casing 24, and a non-illustrated
controlling circuit is accommodated in the operating
member.

[0035] Next, howtoassemble the temperature control-
ling unit 21 of the second embodiment will now be ex-
plained. First, the temperature controlling subunit 23 is
assembled. To be more precise, the heat exhausting sink
10 is attached to the heat exhausting portion 6C of the
Stirling refrigerator 6, the heat conductive block 26 is at-
tached to the heat absorbing portion 6B of the cylindrical
portion 6A, and the outer circumferences of the heat ab-
sorbing portion 6B and the heat conductive block 26 are
covered with the insulating material 28 and the sealing
member 29. The sealing member 12 is attached to the
circumference of the heat exhausting sink 10, the Stirling
refrigerator 6 is laterally accommodated in the casing 24.
At this time, the heat conductive block 26 is allowed to
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pass through the through-hole 24D. The fan 11 is at-
tached to the exhausting opening 24C of the casing 24.
The casing 24 accommodating the Stirling refrigerator 6
is attached to the base 25 by the attachment member
24B, and the heat conductive block 26 is fit through the
through-hole 25A of the base 25. At this time, the space
between the through-hole 25A and the heat conductive
block 26 is sealed by the sealing member 29. The heat
absorbing sink 27 is attached to a lower end of the heat
conductive block 26, and the fan 14 is attached to adja-
cent to the heat absorbing sink 27. The electrical wirings
of the Stirling refrigerator 6, the fans 11 and 14 are con-
nected to the non-illustrated controlling circuit, and the
controlling circuit is accommodated in the non-illustrated
operating member. The temperature controlling subunit
23 is assembled thus way. The assembled temperature
controlling subunit 23 is attached to the through-hole 22A
of the lid 22. That is, the base 25 is fitted in and engaged
with the through-hole 22A in such a manner as to allow
the step member 25B formed on the base 25 of the tem-
perature controlling subunit 23 to mount the step 22B of
the through-hole 22A, whereby the temperature control-
ling subunit 23 is attached to the lid 22. At this time, as
explained above, since the heat absorbing sink 27 is
formed to have the size not to protrude from the outer
circumference of the lower portion of the base 25, the
heat absorbing sink 27 does not interfere with the
through-hole 22A when the temperature controlling sub-
unit 23 is attached to the lid 22. As the temperature con-
trolling unit 21 is structured by attaching the temperature
controlling subunit 23 to the lid 22 thus way, it is possible
to obtain the temperature controlling units 21 of various
sizes, that is, the temperature controlling units 21 that
can match the insulating containers 3 of various sizes,
by using the common temperature controlling subunit 23
and changing the lid 22 only. Although the lid 22 is cov-
ered with an infrared reflection film, but basically made
of an insulative foam synthetic resin in a tabular shape,
in a single-piece manner, and thus the lids 22 of various
sizes can be easily and inexpensively obtained. Accord-
ingly, it is possible to manufacture the temperature con-
trolling unit 21 inexpensively.

[0036] Next, the operation of the second embodiment
will now be explained. First, items which were refrigerat-
ed or frozen beforehand by a refrigerator or a freezer is
taken in the insulating container 3, and the temperature
controlling unit 21 is attached to the opening 3F of the
insulating container 3. At this time, the temperature con-
trolling unit 21 is so attached as to allow the heat absorb-
ing sink 27 and the fan 14 to be in the interior of the
insulating container 3. The non-illustrated operating
member is operated, thereby operating the Stirling refrig-
erator 6 and the fans 11, 14. As the Stirling refrigerator
6 operates, the heat absorbing portion 6B is brought into
a low temperature state, while the heat exhausting por-
tion 6C is brought into a high temperature state. The heat
absorbing portion 6B brought into the low temperature
state absorbs heat from the heat conductive block 26 and
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the heat absorbing sink 27 both thermally contacting the
heat absorbing portion 6B and the air inside the insulating
container 3 where the heat absorbing sink 27 is exposed,
and conducts this absorbed heat to the heat exhausting
portion 6C. The heat conducted to the heat exhausting
portion 6C is exhausted from the heat exhausting sink
10. As the air inside the insulating container 3 is allowed
to flow the heat absorbing sink 27 by the fan 14, it is
evenly and efficiently cooled by the Stirling refrigerator
6. Asthefan 11 operates, fresh air flows in viathe opening
24A for air intake of the casing 24, passes through the
heat exhausting sink 10, the surroundings of a body por-
tion 6D of the Stirling refrigerator 6 and the fan 11 via the
opening 24C for air exhaust, and exhausted to the outside
of the casing 24. At this time, the heat exhausting sink
10 and the body portion 6D of the Stirling refrigerator 6
are cooled by airflow generated by the fan 11. As the
interior of the insulating container 3 is cooled thus way,
the items inside the insulating container 3 are cooled. As
the insulating container 3 itself is made of a light foam
synthetic resin in a tabular shape and an infrared reflec-
tion film, it has an extremely light-weight structure, and
the temperature controlling unit 21 also has a relatively
light-weight structure as including the lid 22 made of a
foam synthetic resin in a tabular shape and an infrared
reflection film, and the temperature controlling subunit
23 using the relatively light Stirling refrigerator 6. Accord-
ingly, the container 20 using the temperature controlling
unit 21 as awhole can have arelatively light-weight struc-
ture. As the surroundings of a foam synthetic resin in a
tabular shape forming the lid 22 and the insulating con-
tainer 3 are covered with infrared reflection films, it is
possible to prevent infrared, that is, heat from entering
into the interior of the container 20 from the outside there-
of, the interior of the container 20 can be not only effi-
ciently cooled, but also cooled to a very low temperature.
[0037] The same effectiveness as that of the first em-
bodiment can be obtained according to the second em-
bodiment.

[0038] Next, the third embodiment of the present in-
vention will now be explained with reference to FIG. 6.
The same structure portions as the aforementioned em-
bodiments are denoted by the same reference numbers,
and explanations thereof will be omitted. Explanations of
the similar effectiveness will be also omitted here. Ref-
erence number 30 denotes a container, and the container
30 comprises a temperature controlling unit 31 and a lid
32. The lid 32 is made of an insulative foam synthetic
resin in a tabular shape, in a single-piece manner, and
its entire surface is covered with an infrared reflection
film as an infrared reflection layer. The lid 32 is openably
and closably attached to an opening 33F of a later de-
scribed insulating container 33 which constitutes the tem-
perature controlling unit 31.

[0039] The temperature controlling unit 31 comprises
an insulating container 33 and the temperature control-
ling subunit 23. The insulating container 33 is so struc-
tured as to include aright wall 33A, a left wall 33B, a front
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wall (not illustrated), a rear wall 33D and a bottom wall
33E. Each of the walls 33A, 33B, 33D, 33E, and non-il-
lustrated frontwall is made of an insulative foam synthetic
resin in a tabular shape, in a single-piece manner, and
each of the entire surfaces is covered with an infrared
reflection film as an infrared reflection layer. When as-
sembled as the insulating container 33, the surfaces of
the walls 33A, 33B, 33D, and 33E, and the non-illustrated
front wall to be the outside surface of the container are
covered with a cover 34 made of an infrared reflection
film. The right wall 33A is formed with a through-hole
33G, the through-hole 33G is formed with a step member
33H, and the step member 25B formed on the outer cir-
cumference of the base 25 of the temperature controlling
subunit 23 contact the step member 33H in association
with the step member 33H, so that the base 25 can fit
into the through-hole 33G. In the temperature controlling
subunit 23, the Stirling refrigerator 6 inside thereof is in
a standing condition, other structures thereof are the
same as those of the second embodiment.

[0040] Next, howtoassemble the temperature control-
ling unit 31 of the third embodiment will now be explained.
First, the temperature controlling subunit 23 is assem-
bled. The assembling of the temperature controlling sub-
unit 23 is the same as that of the second embodiment.
The assembled temperature controlling subunit 23 is at-
tached to the through-hole 33G formed in the right wall
33A of the insulating container 33. That is, the base 25
is fitted in and engaged with the through-hole 33G in such
a manner as to allow the step member 25B formed on
the base 25 of the temperature controlling subunit 23 to
contact the step member 33H of the through-hole 33G,
whereby the temperature controlling subunit 23 is at-
tached to the insulating container 33. At this time, as ex-
plained above, since the heat absorbing sink 27 is formed
to have the size not to protrude from the outer circumfer-
ence of the lower portion of the base 25, the heat absorb-
ing sink 27 does not interfere with the through-hole 33G
when the temperature controlling subunit 23 is attached
to the insulating container 33. As the temperature con-
trolling unit 31 is structured by attaching the temperature
controlling subunit 23 to the insulating container 33 thus
way, it is possible to obtain the temperature controlling
units 31 of various sizes, that is, the temperature control-
ling units 31 that can match the lids 32 of various sizes,
by using the common temperature controlling subunit 23
and changing the insulating container 33 only. Although
the insulating container 33 is covered with an infrared
reflection film and the cover 34, but each of the walls
33A, 33B, 33D, 33E and the non-illustrated front wall of
the insulating container 33 is basically made of an insu-
lative foam synthetic resin in a tabular shape, in a sin-
gle-piece manner, and thus the insulating containers 33
of various sizes can be easily and inexpensively ob-
tained. Accordingly, it is possible to manufacture the tem-
perature controlling unit 31 inexpensively. In the third em-
bodiment, although the walls 33A, 33B, 33D, 33E and
the non-illustrated front wall of the insulating container
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33 are individually formed, but they may be integrally
formed with one another. The insulating containers 33 of
various sizes can be also easily and inexpensively ob-
tained in this case.

[0041] Next, the operation of the third embodiment will
now be explained. First, items which were refrigerated
orfrozen beforehand by arefrigerator or afreezeris taken
in the insulating container 33 of the temperature control-
ling unit 31, and the lid 32 is attached to an opening 33F
of the insulating container 33. The operation of the tem-
perature controlling subunit 23 is the same as those of
the second embodiment. As the lid 32 itself is made of a
light foam synthetic resin in a tabular shape and an in-
frared reflection film, it has an extremely light-weight
structure, and the temperature controlling unit 31 also
has a relatively light-weight structure as including the in-
sulating container 33 made of a foam synthetic resin in
a tabular shape and an infrared reflection film, and the
temperature controlling subunit 23 using the relatively
light Stirling refrigerator 6. Accordingly, the container 30
using the temperature controlling unit 31 as a whole can
have a relatively light-weight structure. As the surround-
ings of a foam synthetic resin in a tabular shape forming
the lid 32 and the insulating container 33 are covered
with infrared reflection films, it is possible to prevent in-
frared, that is, heat from entering into the interior of the
container 30 from the outside thereof, the interior of the
container 30 can be not only efficiently cooled, but also
cooled to a very low temperature.

[0042] The same effectiveness as those of the afore-
mentioned embodiments can be obtained by the third
embodiment. In addition, according to the third embodi-
ment, as the insulating container 33 is made of a foam
synthetic resin, the insulating container 33, and further
the entire temperature controlling unit 31 can be light and
inexpensive, but also the insulating container 33 can be
structured in an arbitrary size.

[0043] Next, the fourth embodiment of the present in-
vention will now be explained with reference to FIG. 7.
The same structure portions as the aforementioned em-
bodiments are denoted by the same reference numbers,
and explanations thereof and effectiveness will be omit-
ted. Reference number 40 denotes a container, and the
container 40 comprises a temperature controlling unit41,
a main lid 42 and the insulating container 3.

[0044] The temperature controlling unit 41 comprises
a sub-lid 43 formed with a through-hole 43A on a sub-
stantial center thereof, and the temperature controlling
subunit 5. The sub-lid 43 is made of an insulative foam
synthetic resin in a tabular shape, in a single-piece man-
ner, and its entire surface is covered with an infrared
reflection film as an infrared reflection layer. The sub-lid
43 is so formed as to have a size partially closing and
sealing the opening 3F of the insulating container 3. A
step member 43B is formed on the through-hole 43A,
and the step member 8B, formed on the outer circumfer-
ence of the base 8 of the temperature controlling subunit
5 in association with the step member 43B, so contacts
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the step member 43B as to allow the base 8 to fit into the
through-hole 43A, whereby the base 8 of the temperature
controlling subunit 5 is placed on the sub-lid 43.

[0045] The main lid 42 is made of an insulative foam
synthetic resin in a tabular shape, in a single-piece man-
ner, and its entire surface is covered with an infrared
reflection film as an infrared reflection layer. The main lid
42 is openably and closably attached to the opening 3F
in such a manner as to close and seal the remaining
portion of the opening 3F not closed and sealed by the
temperature controlling unit 41.

[0046] Next, howtoassemble the temperature control-
ling unit 41 of the fourth embodiment will now be ex-
plained. First, the temperature controlling subunit 5 is
assembled. The assembling of the temperature control-
ling subunit 5 is the same as that of the first embodiment.
The assembled temperature controlling subunit 5 is at-
tached to the through-hole 43A formed in the sub-lid 43.
That is, the base 8 is fitted in and engaged with the
through-hole 43A in such a manner as to allow the step
member 8B formed on the base 8 of the temperature
controlling subunit 5 to mount on the step 43B of the
through-hole 43A, whereby the temperature controlling
subunit 5 is attached to the sub-lid 43. At this time, as
explained above, since the heat absorbing sink 9 is
formed to have the size not to protrude from the outer
circumference of the lower portion of the base 8, the heat
absorbing sink 9 does not interfere with the through-hole
43A when the temperature controlling subunit 5 is at-
tached to the sub-lid 43. As the temperature controlling
unit 41 is structured by attaching the temperature con-
trolling subunit 5 to the sub-lid 43 thus way, it is possible
to obtain the temperature controlling units 41 of various
sizes, that is, the temperature controlling units 41 that
can match the insulating containers 3 and the main lids
42 of various sizes, by using the common temperature
controlling subunit 5 and changing the sub-lid 43 only.
Although the sub-lid 43 is covered with an infrared re-
flection film, but basically made of an insulative foam syn-
thetic resin in a tabular shape, in a single-piece manner,
and thus the sub-lids 43 of various sizes can be easily
and inexpensively obtained. Accordingly, it is possible to
manufacture the temperature controlling unit41 inexpen-
sively.

[0047] Next, the operation of the fourth embodiment
will now be explained. First, items which were refrigerat-
ed or frozen beforehand by a refrigerator or a freezer is
taken in the insulating container 3, the temperature con-
trolling unit 41 is so attached to the opening 3F of the
insulating container 3 as to partially close and seal the
opening 3F, and the main lid 42 is so attached to the
remaining portion of the opening 3F which is not closed
and sealed by the temperature controlling unit 41. At this
time, the temperature controlling unit 41 is so attached
as to allow the heat absorbing sink 9 and the fan 14 to
be the interior of the insulating container 3. The operation
of the temperature controlling subunit 5 is the same as
those of the first embodiment, and thus explanations
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thereof will be omitted at here. As the insulating container
3 and the main lid 42 are made of a light foam synthetic
resin in a tabular shape and an infrared reflection film,
they have extremely light-weight structure, and the tem-
perature controlling unit 41 also has a relatively
light-weight structure as including the sub-lid 43 made of
a foam synthetic resin in a tabular shape and an infrared
reflection film, and the temperature controlling subunit 5
using the relatively light Stirling refrigerator 6. According-
ly, the container 40 using the temperature controlling unit
41 as awhole can have arelatively light-weight structure.
As the surroundings of a foam synthetic resin in a tabular
shape forming the main lid 42, the sub-lid 43 and the
insulating container 3 are covered with infrared reflection
films, it is possible to prevent infrared, that is, heat from
entering into the interior of the container 40 from the out-
side thereof, the interior of the container 40 can be not
only efficiently cooled, but also cooled to a very low tem-
perature. Further, as the temperature controlling unit 41
and the main lid 42 are individually provided, the opening
3F of the insulating container 3 included in the container
40 can be easily opened and items to be stored can be
easily put into and taken out from the container 40 with
the temperature controlling unit 41 attached to the open-
ing 3F and the light main lid 42 opened.

[0048] The same effectiveness as those of the afore-
mentioned embodiments can be obtained by the fourth
embodiment. In addition, according to the fourth embod-
iment, as the sub-lid 43 is made of a foam synthetic resin
in a tabular shape, in a single-piece manner, the sub-lid
43 and further the entire temperature controlling unit 41
can be light and inexpensive. Moreover, the sub-lid 43
can be easily structured in an arbitrary size.

[0049] Next, the fifth embodiment of the present inven-
tion will now be explained with reference to FIGS. 8 to
11. The same structure portions as the first and fourth
embodiments are denoted by the same reference num-
bers. Reference number 50 denotes a container, and the
container 50 comprises a temperature controlling unit 51
and an insulating container 3.

[0050] The temperature controlling unit 51 comprises
a frame 53 which is formed in such a shape that two
guadrangles with same widths are arranged as to have
respective one edges to come in contact with each other,
thereby having the common edge, the main lid 42 open-
ably and closably attached to a first opening 53A as the
opening of the frame 53, the sub-lid 43 attached to a
second opening 53B, as the opening of the frame 53,
and formed with the through-hole 43A on the substantial
center thereof, and the temperature controlling subunit
5 to be attached to the through-hole 43A.

[0051] The frame 53 is so formed that the first opening
53A is larger than the second opening 53B. The frame
53 is made of a material having small heat conductivity
like a synthetic resin, and desirably, engineering plastic
of high-strength.

[0052] The main lid 42 and the sub-lid 43 have the
same structures as the fourth embodiment. As the foam
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synthetic resin of the main lid 42 and the sub-lid 43, foam
polyurethane, foam polystyrene, etc. can be used. In the
fifth embodiment, one edge of the main lid 42 is freely
movably fixed to the frame 53, thereby openably and clos-
ably closing and sealing the first opening 53A. The sub-lid
43 has, as same as the fourth embodiment, the
through-hole 43A formed with the step member 43B for
placing the base 8 of the temperature controlling subunit
5. The temperature controlling subunit 5 has the same
structure as the first embodiment.

[0053] The insulating container 3 has the right wall 3A,
the left wall 3B, the front wall 3C, the rear wall 3D, the
bottom wall 3E and the lid 16 for the insulating container
3 as the second lid, and it has a foldable structure. Each
of the walls 3A, 3B, 3C, 3D, and 3E, and the lid 16 is
made of an insulative foam synthetic resin in a tabular
shape, in a single-piece manner, and each of the entire
surfaces is covered with an infrared reflection film as an
infrared reflection layer. When assembled as the insulat-
ing container 3, the surfaces of the walls 3A, 3B, 3C, 3D,
and 3E to be the outside surface of the container 3 are
covered with the cover 17. The cover 17 is as same as
that of the first embodiment. The edge of the lid 16 is
freely movably attached to the upper end of the cover
17. As the insulating container 3 is foldable, it can save
space by folding the walls 3A, 3B, 3C, 3D, 3E and the lid
16 when unused.

[0054] Next, howtoassemble the temperature control-
ling unit 51 of the fifth embodiment will now be explained.
First, as same as the first and the fourth embodiments,
the temperature controlling subunit 5 is assembled and
attached to the sub-lid 43. At this time, as same as the
fourth embodiment, the heat absorbing sink 9 does not
interfere with the through-hole 43A when the temperature
controlling subunit 5 is attached to the sub-lid 43.
[0055] The main lid 42 and the sub-lid 43 with the tem-
perature controlling subunit 5, attached thereto thus way,
are attached to the first opening 53A and the second
opening 53B, respectively. To be more precise, the
sub-lid 43 is fixed to the second opening 53B of the frame
53, while the main lid 42 is so attached to the first opening
53A asto allow the one edge thereofto be freely movable
for the frame 53. That is, the main lid 42 freely movably
attached to the frame 53 openably and closably closes
and seals the first opening 53A. As the temperature con-
trolling unit 51 is structured by attaching the main lid 42
and the sub-lid 43 with the temperature controlling sub-
unit 5 attached thereto, to the frame 53, the same effec-
tiveness as those of the aforementioned embodiments
can be obtained by using the common temperature con-
trolling subunit 5 and changing the frame 53, the main
lid 42 and the sub-lid 43. Although the main lid 42 and
the sub-lid 43 are also covered with an infrared reflection
film in this embodiment, but each basically made of an
insulative foam synthetic resin in a tabular shape, in a
single-piece manner, and thus they can obtain the same
effectiveness as those of the aforementioned embodi-
ments.
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[0056] Next, the operation of the fifth embodiment will
now be explained. First, items which were refrigerated
orfrozen beforehand by arefrigerator or afreezeris taken
in the insulating container 3, and the temperature con-
trolling unit 51 is so attached to the upper end of the
insulating container 3 as to close and seal the opening
of the insulating container 3. At this time, the temperature
controlling unit 51 is so attached as to allow the frame
53 to contact the upper end of the insulating container 3,
that is, as to allow the heat absorbing sink 9 and the fan
14 to be the interior of the insulating container 3. The
operation of the temperature controlling subunit 5, the
main lid 42, the sub-lid 43 and the insulating container
53 are the same as the aforementioned embodiment.
[0057] According to the fifth embodiment, as the frame
53is made of alow heat-conductive material, itis possible
to prevent infrared, that is, heat from entering into the
interior of the container 50 from the outside thereof via
the frame 53. When the container 50 is unused, it can
save space by detaching the temperature controlling unit
51 and folding the insulating container 52 as explained
above.

[0058] As explained above, the same effectiveness as
those of the aforementioned embodiments can be ob-
tained by the fifth embodiment. In addition, according to
the fifth embodiment, as the frame 53 is made of a syn-
thetic resin or the like as a low heat-conductive material,
itis possible to prevent heat from entering into the interior
of the container 50 from the outside thereof, and thus the
temperature of the interior thereof can be efficiently con-
trolled.

[0059] The presentinvention is not limited to the afore-
mentioned embodiments, and can be modified within the
scope of the present invention. For instance, whilst the
Stirling refrigerator is used as the temperature controlling
device in each of the aforementioned embodiments, oth-
er, for instance, a thermo module utilizing the Peltier ef-
fect may be used as illustrated in FIG. 12, or a heater
may be used as illustrated in FIG. 13. In the aforemen-
tioned embodiments, the temperature controlling subunit
is exposed from the lid, the sub-lid or the insulating con-
tainer, butitmay be so structured as to be accommodated
by the lid, the sub-lid or the insulating container. In the
above described embodiments, the second lid is at-
tached to the insulating container, but it may be an inde-
pendent lid from the insulating container.

[0060] The main lid is freely movably attached to the
frame in the fifth embodiment, but as long as it opens or
closes the opening of the frame, it may be freely movably
attached to, for instance, the sub-lid. The frame is formed
with two openings in the fifth embodiment, but it may be
formed with one opening and both the main lid and the
sub-lid may cover this opening. The frame may be formed
with more than or equal to three openings, the sub-lid
may cover one of the openings, and the other openings
may be opened or closed by several main lids.

[0061] The main lid, the sub-lid and the insulating con-
tainer are made of foam synthetic resins, but other insu-

10

15

20

25

30

35

40

45

50

55

10

lating materials, for instance, a vacuum insulation panel
or the like may be used. When the main lid, the sub-lid
and the insulating container are made of a vacuum insu-
lation panel, insulation characteristics thereof are im-
proved, thus preventing heat from entering the interior of
the container from the outside thereof, whereby the inte-
rior of the container can be cooled to further cold tem-
perature and rapidly.

Claims
1. A temperature controlling unit comprising:

an insulative lid; and

atemperature controlling subunitwhichincludes
a temperature controlling device provided on
said lid, and includes a temperature control ef-
fect member which is thermally exposed at one
surface side of said lid.

2. The temperature controlling unit according to claim
1, wherein said temperature controlling subunit fur-
ther includes an attachment member for attaching
said temperature controlling subunit to said lid.

3. The temperature controlling unit according to claim
1, wherein said temperature controlling device in-
cludes a Stirling refrigerator.

4. A container comprising:

an insulating container which has an opening;
and

said temperature controlling unit of claim 1 which
is independent of said insulating container,

wherein said temperature controlling unit is detach-
ably attached to said opening of said insulating con-
tainer in such a manner as to close and seal said
opening.

5. The container according to claim 4, wherein said lid
and said insulating container are made of foam syn-
thetic resins.

6. The container according to claim 4, wherein said
opening of said insulating container is allowed to be
closed and sealed selectively by said temperature
controlling unit or an insulative second lid.

7. The container according to claim 4, wherein said
temperature control effect member is thermally ex-
posed at an interior of said insulating container.

8. The container according to claim 4, wherein said
temperature controlling device includes a Stirling re-
frigerator.
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A temperature controlling unit comprising:

an insulative main lid;

an insulative sub-lid; and

atemperature controlling subunitwhichincludes
a temperature controlling device provided on
said sub-lid,

wherein said temperature controlling subunit in-
cludes a temperature control effect member which
is thermally exposed at one surface side of said
sub-lid.

The temperature controlling unit according to claim
9, wherein said temperature controlling subunit fur-
ther includes an attachment member for attaching
said temperature controlling subunit to said sub-lid.

The temperature controlling unit according to claim
9, wherein said temperature controlling device in-
cludes a Stirling refrigerator.

A container comprising:

an insulating container which has an opening;
and

said temperature controlling unit of claim 9 which
is independent of said insulating container,
wherein:

said sub-lid of said temperature controlling
unit is detachably attached to said opening
of said insulating container in such a man-
ner as to close and seal a portion of said
opening, and

said main lid of said temperature controlling
unit is attached to said opening of said in-
sulating container in such a manner as to
close and seal an other portion of said open-

ing.

The container according to claim 12, wherein said
main lid, said sub-lid and said insulating container
are made of foam synthetic resins.

The container according to claim 12, wherein said
temperature controlling device includes a Stirling re-
frigerator.

A temperature controlling unit comprising:

a frame which has an opening;

an insulative main lid so attached to said frame
as to freely open and close a portion of said
opening of said frame;

an insulative sub-lid so attached to said frame
as to cover an other portion of said opening of
said frame,
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16.

17.

18.
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20.
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wherein said temperature controlling subunit in-
cludes a temperature controlling subunit which is at-
tached to said sub-lid, and includes a Stirling refrig-
erator and a temperature control effect member ther-
mally exposed at one surface side of said sub-lid.

The temperature controlling unit according to claim
15, wherein said temperature controlling subunit fur-
ther includes an attachment member for attaching
said temperature controlling subunit to said sub-lid.

A container comprising:

an insulating container which has an opening:
and

said temperature controlling unit of claim 15
which is independent of said insulating contain-
er, and is detachably attached to said opening
of said insulating container in such a manner as
to close and seal said opening:

The container according to claim 17, wherein said
main lid, said sub-lid and said insulating container
are made of insulative materials in tabular shapes.

The container according to claim 15, wherein said
frame is made of a low heat-conductive material.

The container according to claim 17, wherein said
insulating container has a foldable structure.
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