EP 2 940 412 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 2940 412 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
04.11.2015 Bulletin 2015/45

(21) Application number: 13867019.5

(22) Date of filing: 13.12.2013

(51)

(86)

(87)

Int Cl..
F25D 23/06 (2006.0%

International application number:
PCT/JP2013/083487

International publication number:
WO 2014/103753 (03.07.2014 Gazette 2014/27)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 25.12.2012 JP 2012281192

26.12.2012 JP 2012282522

(71) Applicants:
* Kabushiki Kaisha Toshiba
Minato-ku
Tokyo 105-8001 (JP)
* Toshiba Consumer Electronics Holdings
Corporation
Tokyo 101-0021 (JP)

(74)

Toshiba Home Appliances Corporation
Tokyo 101-0021 (JP)

Inventors:

RYUU, You

Tokyo 105-8001 (JP)
ISHIBASHI, Ikuo
Tokyo 105-8001 (JP)
SAEKI, Tomoyasu
Tokyo 105-8001 (JP)

Representative: Henkel, Breuer & Partner
Patentanwalte

Maximiliansplatz 21

80333 Miinchen (DE)

(54)
REFRIGERATOR

(67)  Arefrigerator is provided with an outer box, an
inner box which is provided within the outer box, and
vacuum heat insulating panels which are provided be-
tween the outer box and the inner box. Of the vacuum
heat insulating panels, adjacent vacuum heat insulating
panels are disposed so as to be in contact with each
other at a corner of both the outer box and the inner box.

METHOD FOR MANUFACTURING HEAT INSULATING BOX FOR REFRIGERATOR, AND THE

C T
N\ 7 114a 114 ( o
B { - 1327
] U e a
hY | y ( N
S r *
7 3 = —
130F —N— ,,(\W\ [~ R1306 1,
115A —|
12 \ 3 ,
A / N s
132N / 116A
115—= 124 | 132N
11 <116
131
—13:
le~—-125 126 —_]
Lf:"
z
127 :
131N ( 132N
133F / > \
7 = [e N-133G
SO
< < £
4 6 \ ) )
¢ 133
/( 131F 117A (_ \
c 117 q32r T T C

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 940 412 A1 2

Description
Technical Field

[0001] Embodiments described herein relate to a
method of manufacturing a heat insulating box for a re-
frigerator and the refrigerator.

Background Art

[0002] There has conventionally been provided a heat
insulating box for a refrigerator, including vacuum insu-
lation panels as heatinsulators, instead of a conventional
urethane foam and the like.

Prior Art Document
Patent Document
[0003]

Patent Document 1: Japanese Patent Application
Publication No. JP-A-H04-260780
Patent Document 2: Japanese Patent Application
Publication No. JP-A-H06-147744
Patent Document 3: Japanese Patent Application
Publication No. JP-A-2006-90649

Summary of the Invention
Problem to be overcome by the Invention

[0004] The vacuum insulation panel is generally
formed into a plate shape. Accordingly, the following con-
struction is considered as a heat insulating box provided
with vacuum insulation panels. Firstly, a plurality of di-
vided heat insulating walls constructing the heat insulat-
ing box are manufactured, and the divided heatinsulating
walls are thereafter combined into a box shape.

[0005] However, the heat insulating box constructed
as described above has the following problems. Firstly,
an enclosure of the heat insulating box is composed of
outer plates which further form outer surfaces of the heat
insulating walls. Accordingly, gaps are likely to occur in
joints of the outer plates. External moisture flows through
the gaps into the heat insulating box, with the result of
possibility of adverse effects on the interior of the heat
insulating box.

[0006] Secondly, aclearance is likely to occur in joints
of the heat insulating walls, namely, at corners of the heat
insulating box. Accordingly, there is a possibility that cold
air in the refrigerator would leak through the clearance
and the heating insulating performance of the heat insu-
lating box may be reduced.

[0007] Therefore, an object is to provide a method of
manufacturing a heat insulating box for a refrigerator and
the refrigerator both of which can firstly reduce the joints
of the outer plates and secondly ensure the heat insula-
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tion performance at the corners of the heatinsulating box.
Means for Overcoming the Problem

[0008] According to one embodiment, a method of
manufacturing a heat insulating box of a refrigerator is
provided wherein the heat insulating box includes a right
heat insulating wall, a left heat insulating wall, an upper
heat insulating wall, a lower heat insulating wall and a
rear heat insulating wall and is formed into a rectangular
box shape with an open front; wherein the heat insulating
box has vacuum insulation panels between outer plates
and inner plates respectively; and wherein a heat insu-
lating wall main body is manufactured by the method, the
heat insulating wall main body including one of the heat
insulating walls and two of the remaining heat insulating
walls, continuous with opposite ends of the one heat in-
sulating wall respectively, the other remaining heat insu-
lating walls being joined to the heat insulating wall main
body.

[0009] The method includes a first step of bonding one
sides of the vacuum insulation panels to an inner surface
of a plate member formed into a flat shape and having
regions corresponding to the outer plates of the one heat
insulating wall and the two remaining heat insulating
walls respectively, the inner surface of the plate member
belonging to the corresponding regions, wherein one of
the vacuum insulation panels adjacent to each other at
a boundary of the corresponding regions has an end
caused to correspond to the boundary, and the other vac-
uum insulation panel has an end spaced away from the
boundary by a minimum distance which allows the plate
member to be folded at the boundary; a second step of
bonding the inner plates to sides of the vacuum insulation
panels opposed to the one sides of the vacuum insulation
panels bonded at the first step, before or after execution
of the first step; and a third step of folding the plate mem-
ber inward at the boundaries after execution of the first
and second steps.

[0010] According to one embodiment, a refrigeratorin-
cludes an outer box, an inner box provided in the outer
box and vacuum insulation panels provided between the
outer box and the inner box. Of the vacuum insulation
panels, the vacuum insulation panels adjacent to each
other are disposed to be in contact with each other at a
corner of the outer and inner boxes.

Brief Description of the Drawings
[0011]

FIG. 1is a perspective view of a refrigerator accord-
ing to a first embodiment as viewed obliquely from
above;

FIG. 2 is a perspective view of a heat insulating box
as viewed obliquely from above;

FIG. 3 is a perspective view of the heat insulating
box as viewed obliquely from below;
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FIG. 4 is a transversely sectional plan view of the
heat insulating box;

FIG. 5is an exploded perspective view of a left heat
insulating wall;

FIG. 6 is a perspective view of an upper inner plate
as viewed obliquely from below;

FIG. 7 is a perspective view of a lower inner plate as
viewed obliquely from above;

FIG. 8 is an enlarged view of part K as shown in FIG.
4,

FIG. 9 is a transversely sectional plan view of a cor-
ner formed by the left heat insulating wall and a rear
insulating wall;

FIG. 10 is a longitudinally sectional front view of a
corner formed by the left heat insulating wall and an
upper heat insulating wall;

FIG. 11 is an exploded perspective view of a fixture
and a left inner plate;

FIG. 12 is a perspective view showing the fixture
mounted on the left inner plate;

FIG. 13 is alongitudinal section of the fixture mount-
ed on the left inner plate;

FIG. 14 is a longitudinal section of the fixture on
which a connecting plate is mounted;

FIG. 15is a transversely sectional plan view of a joint
of atransverse beam and the left heat insulating wall;
FIG. 16 is a perspective view of a shelf plate support
as viewed from the back;

FIG. 17 is an exploded longitudinally sectional side
view of the shelf plate support, the left inner plate
and a screw;

FIG. 18 is a longitudinally sectional side view of the
shelf plate support, showing the mounted state
thereof;

FIG. 19 is a perspective view of the heat insulating
box of the refrigerator according to a second embod-
iment, as viewed obliquely from below;

FIG. 20 is a is a perspective view of the heat insu-
lating box as viewed obliquely from above;

FIG. 21 is an exploded perspective view of the left
heat insulating wall;

FIG. 22 is a transversely sectional plan view of the
corner formed by the left heat insulating wall and the
inner insulating wall;

FIG. 23 is a longitudinally sectional side view of the
shelf plate support;

FIG. 24 is a longitudinally sectional side view of the
shelf plate support, as viewed at a different position
from Fig. 23;

FIG. 25 is an exploded perspective view of the shelf
plate support and a reinforcing plate, as viewed from
the back;

FIG. 26 is a longitudinally sectional side view of a
partition wall support;

FIG. 27 is a perspective view of the partition wall
support;

FIG. 28 is a perspective view of the heat insulating
box of the refrigerator according to a third embodi-
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ment, as viewed obliquely from above;

FIG. 29 is an exploded perspective view of the left
heat insulating wall;

FIG. 30 is a longitudinally sectional side view of the
shelf plate support, showing a fourth embodiment;
FIG. 31 is an exploded longitudinally sectional side
view of the shelf plate support;

FIG. 32 is a longitudinally sectional front view of the
heat insulating box according to a fifth embodiment;
FIG. 33 is a transversely sectional plan view taken
along line X33-X33 in FIG. 32;

FIG. 34 is a longitudinally sectional side view of an
integral piece of the right outer plate and the right
unit panel in the manufacturing process;

FIG. 35 is a view explaining application of adhesive
by a roll coating method;

FIG. 36 illustrates a manufacturing process (No. 1);
FIG. 37 illustrates a manufacturing process (No. 2);
FIG. 38 illustrates a manufacturing process (No. 3)
FIG. 39 is a view similar to FIG. 36, showing a sixth
embodiment;

FIG. 40 is a view similar to FIG. 38;

FIG. 41 is a longitudinally sectional view of the re-
frigerator according to a seventh embodiment;
FIGS. 42A and 42B are a development view of an
outer surface and a side surface of a metal plate
forming the outer box and a perspective view of an
outer box formed by folding the metal plate as shown
in FIG. 42A, respectively;

FIG. 43 illustrates a schematic structure of the vac-
uum insulation panel;

FIG. 44 illustrates an eighth embodiment;

FIG. 45 illustrates a ninth embodiment;

FIG. 46 illustrates a tenth embodiment;

FIG. 47 illustrates an eleventh embodiment;

FIG. 48 illustrates a twelfth embodiment;

FIG. 49 illustrates another embodiment;

FIG. 50 illustrates further another embodiment; and
FIG. 51 illustrates a method of manufacturing the
heat insulating box.

3

Best Mode for Carrying Out the Invention

[0012] A plurality of embodiments will be described in
the following. Identical or similar parts through the em-
bodiments are labelled by the same reference symbols
throughout the embodiments and duplicate description
will be eliminated.

First Embodiment

[0013] Arefrigerator 1 according to a first embodiment
will be described with reference to FIGS. 1 to 18. Refer-
ring to FIG. 1, the refrigerator 1 includes a heat insulating
box 2. The heat insulating box 2 has a front formed with
an opening. Double doors, that is, a left pivot door 3 and
a right pivot door 4, and a plurality of pullout doors 5 to
8 are mounted at the front side of the heat insulating box
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2. Each one of the doors 3 to 8 has a heat insulator (not
shown) therein. More specifically, the doors 3 to 8 are
heat insulating doors. The left pivot door 3 is pivotally
mounted on a pair of upper and lower hinges 3a and 3b
further mounted on a left part of the heat insulating box
2. The right pivot door 4 is pivotally mounted on a pair of
upper and lower hinges 4a and 4b further mounted on a
right part of the heat insulating box 2.

[0014] Theheatinsulating box 2 is constructed by con-
necting a left heatinsulating wall 9, a right heat insulating
wall 10, an upper heat insulating wall 11, a lower heat
insulating wall 12 and a rear heat insulating wall 13 to
one another. The heat insulating walls 9 to 13 serve as
unit heat insulating walls.

[0015] The heatinsulating box 2 has transverse beam
members 51, 52 and 53, a longitudinal beam member
54, afirst partition wall 55 and a second partition wall 56,
as shown in FIGS. 2 and 3. The transverse beam mem-
bers 51 to 53 extend transversely between right and left
edges of the front opening of the heat insulating box 2.
The longitudinal beam member 54 vertically connect mid-
way parts of the transverse beam members 52 and 53
to each other. The first partition wall 55 is provided for
defining storage compartments and is located in the rear
of the transverse beam member 51. The second partition
wall 56 is provided for defining storage compartments
and is located in the rear of the transverse beam member
52.

[0016] The refrigerator 1 includes, inside the heat in-
sulating box 2, a refrigerating compartment 57, a vege-
table compartment 58, a small freezing compartment 59,
an ice-making compartment 60 and a freezing compart-
ment 61, all of which serve as the storage compartments.
The refrigerating compartment 57 is defined above the
first partition wall 55. The vegetable compartment 58 is
located between the first and second partition walls 55
and 56. The small freezing compartment 59 is a space
defined between the transverse beam members 52 and
53 and is located on the right of the longitudinal beam
member 54 as viewed at the front. The ice-making com-
partment 60 is another space defined between the trans-
verse beam members 52 and 53 and is located on the
left of the longitudinal beam member 54 as viewed at the
front. The freezing compartment 61 is located below the
small freezing compartment 59 and the ice-making com-
partment 60.

[0017] The pivot doors 3 and 4 open and close the
refrigerating compartment 57. The pullout door 5 opens
and closes the vegetable compartment 58. A vegetable
container (not shown) is mounted on the back of the pull-
outdoor5. The pullout door 6 opens and closes the small
freezing compartment 59. A frozen food container (not
shown) is mounted on the back of the pullout door 6. The
pullout door 7 opens and closes the ice-making compart-
ment 7. An ice-receiving vessel (not shown) is mounted
on the back of the pullout door 7. The pullout door 8 opens
and closes the freezing compartment 61. A frozen food
container (not shown) is mounted on the back of the pull-
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out door 8.

[0018] The second partition wall 56 separates the veg-
etable compartment 58 from the small freezing compart-
ment 59 and the ice-making compartment 60 in a heat-
insulation manner. There is a large temperature differ-
ence between the vegetable compartment 58, and the
small freezing compartment 59 and the ice-making com-
partment 60. Accordingly, the second partition wall 56
comprises a heat insulating material such as polystyrene
foam or urethane foam. On the other hand, the first par-
tition wall 55 divides the refrigerating compartment 57
from the vegetable compartment 58. The temperature
difference between the refrigerating compartment 57 and
the vegetable compartment 58 is relatively smaller. Ac-
cordingly, the first partition wall 55 is constructed of a
plate made of synthetic resin, for example.

[0019] The heat insulating box 2 has an outer box 14
and an inner box 15 as shown in FIGS. 2 to 4. The outer
box 14 forms an entire framework of the heat insulating
box 2 and has a left outer plate 14A, a right outer plate
14B, an upper outer plate 14C, a lower outer plate 14D
and a rear outer plate 14E, all of which are formed sep-
arately from one another. Each one of the outer plates
14A to 14E is made of a steel plate. The left outer plate
14A forms a left outer surface of the heat insulating box
2. The right outer plate 14B forms a right outer surface
of the heat insulating box 2. The upper outer plate 14C
forms an upper outer surface of the heat insulating box
2. The lower outer plate 14D forms a lower outer surface
of the heat insulating box 2. The rear outer plate 14E
forms a rear outer surface of the heat insulating box 2.
The leftand right outer plates 14A and 14B are configured
to be bilaterally symmetric.

[0020] The innerbox 15 has a plurality of, for example,
five separately formed inner plates, that is, a left inner
plate 15A, a right inner plate 15B, an upper inner plate
15C, a lower inner plate 15D and a rear inner plate 15E.
The left inner plate 15A forms a left inner surface of the
heat insulating box 2. The right inner plate 15B forms a
rightinner surface of the heat insulating box 2. The upper
inner plate 15C forms an upper inner surface of the heat
insulating box 2. The lower inner plate 15D forms a lower
inner surface of the heat insulating box 2. The rear inner
plate 15E forms an inner rear surface of the heat insu-
lating box 2.

[0021] The right and left inner plates 15B and 15A are
configured to be bilaterally symmetric. Each one of the
inner plates 15A and 15B is constructed of a flat plate-
shaped sheet member Sa made of a synthetic resin such
as ABS resin, for example. FIG. 5 shows the sheet mem-
ber Sa to which are attached fixtures 26, a shelf plate
support 30, guide rail mountings 33 and 34 and partition
wall support fixtures 35 and 36.

[0022] Theupperinnerplate 15C has an L-shaped part
17 which is formed integrally therewith and bulges inside
the refrigerator as a folded part, as shown in FIG. 6. The
upper inner plate 15C is, for example, an integral molded
article la made of a synthetic resin such as olefin resin,
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for example. The lower inner plate 15D has a discharged
water receiver 18 which is formed integrally therewith
and serves as a folded part, as shown in FIG. 7. The
lower inner plate 15D is, for example, an integral molded
article Ib made of a synthetic resin such as olefin resin.
The integral molded articles la and Ib are formed by the
injection molding or vacuum molding.

[0023] Therearinner plate 15E is constructed of a flat
plate-shaped sheet member Sb made of a synthetic res-
in. The sheet members Sa and Sb can be manufactured
by extrusion molding or vacuum molding without use of
a molding die having a special configuration. The sheet
members Sa and Sb may be commercially available flat
plate-shaped sheet members.

[0024] The heat insulating box 2 has a vacuum insu-
lation panel 16 as showninFIG. 4. The vacuum insulation
panel 16 is located between the outer and inner boxes
14 and 15. The vacuuminsulation panel 16 is constructed
of a left unit panel 16A, a right unit panel 16B, an upper
unit panel 16C as shown in FIG. 10, a lower unit panel
(not shown) and a rear unit panel 16E, all of which are
formed separately from one another. These left, right,
upper, lower and rear unit panels 16A to 16E serve as
unit panels. The left, right, upper, lower and rear unit pan-
els 16A to 16E are common in a basic construction. Ac-
cordingly, the basic construction of the left unit panel 16A
will be described.

[0025] The left unit panel 16A is formed by putting a
base material 19 into an envelope 20 and decompressing
and closely sealing the envelope 20 by vacuum evacu-
ation, as shown in FIGS. 8 and 9. The base material 19
is formed into a plate shape by compressing and thereby
hardening a laminated material of inorganic fiber such
as glass wool. The envelope 20 contains a metal layer
such as vapor deposited aluminum layer or aluminum
foil layer. Each unit panel is generally referred to as "vac-
uum insulation panel."

[0026] The left heat insulating wall 9 is a unit heat in-
sulating wall and has the left outer plate 14A, the leftinner
plate 15A and the left unit panel 16A as shown in FIG.
5. The left unit panel 16A is located between the left outer
and inner plates 14A and 15A. The left unit panel 16A
and the left outer plate 14A are bonded together by an
adhesive, and the left unit panel 16A and the left inner
plate 15A are bonded together by an adhesive.

[0027] The heat insulating box 2 has a front end con-
necting member 21 as shown in FIG. 8. The front end
connecting member 21 has heat insulating properties
and connects front ends of the outer and inner boxes 14
and 15 together. More specifically, the front end connect-
ing member 21 is mounted on front ends of the right and
left heat insulating walls 10 and 9. The front end connect-
ing members 21 connect the front ends of the right and
left heat insulating walls 10 and 9. The front ends of the
right and left heat insulating walls 10 and 9 are bilaterally
symmetric. The leftheat insulating wall 9 willbe described
regarding the construction of the right and left heat insu-
lating walls 10 and 9.
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[0028] The left outer plate 14A has a folded part 14Aa.
The left outer plate 14A has a front end including a part
extending in front of the left unit panel 16A. The folded
part 14Aa is formed by folding the extending part of the
outer plate 14A to the leftinner plate 15A side. The folded
part 14Aa extends midway in a thickness direction of the
left heat insulating wall 9 but does not enter the inside of
the heat insulating box 2, namely, the storage compart-
ment side. This suppresses transfer of heat of the left
outer plate 14A, namely, the outer box 14 or outside air
heat to the interior of the storage compartment.

[0029] The heatinsulating box 2 has a softtape serving
as a heat insulator, for example. The soft tape 22 is dis-
posed in a space defined by a front end of the left unit
panel 16A, a front end inner surface of the left outer plate
14A and an inner surface of the front end connecting
member 21. Polystyrene foam may be used instead of
the soft tape 22. The right heat insulating wall 10 is con-
structed in the same manner as the left heat insulating
wall 9 except for bilateral symmetry.

[0030] The upperheatinsulating wall 11 is constructed
as follows, for example. The upper unit panel 16C is dis-
posed between the upper inner plate 15C and the upper
outer plate 14C, and the upper inner plate 15C and the
upper unit panel 16C are bonded together by an adhe-
sive, as shown in FIGS. 2 and 10. A space defined be-
tween the upper unit panel 16C and the upper outer plate
14C is filled with urethane foam 24F, which is then so-
lidified. The upper inner plate 15C is constructed of the
integral molded article la made of a synthetic resin and
has the L-shaped part 17 which is formed integrally there-
with and bulges inside the refrigerator as the folded part,
as shown in FIG. 6. The upper outer plate 14C also has
an L-shaped part 17a as shown in FIG. 2. Accordingly,
the upper heat insulating wall 11 has an overall rear part
protruding downward. More specifically, the upper heat
insulating wall 11 includes a rear part formed with a re-
cess 11a. A space in the rear of the recess 11ais formed
into a component chamber 11b. A compressor, a con-
denser and the like constituting a refrigerating cycle are
disposed in the component chamber 11b.

[0031] A space defined between the upper unit panel
16C and the upper outer plate 14C as shown in FIG. 10,
namely, the space defined between the upper unit panel
16C and the upper outer plate 14C and filled with ure-
thane foam 24F has a vertical dimension that is smaller
than a thickness of the upper unit panel 16C and an outer
diameter of the piping of the refrigerating cycle, such as
a suction pipe. This reduces an amount of the urethane
foam 24F used. When a pipe of the refrigerating cycle is
drawn, the pipe may pass in a front-back direction
through a space surrounded by a left end surface of the
upper unit panel 16C, an upper end surface of the left
unit panel 16A and a corner of the upper outer plate 14C.
The component chamber 11b is closed by a component
chamber cover 11c as shown in FIG. 1.

[0032] The upper outer plate 14C has a left end con-
nected to the left outer plate 14A of the left heat insulating
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wall 9 while the left end is spaced away from an upper
surface of the upper unit panel 16C. The upper outer
plate 14C also has a right end connected to the right
outer plate 14B of the right heat insulating wall 10 while
the right end is spaced away from an upper surface of
the upper unit panel 16C, in the same manner as the left
end thereof. The upper inner plate 15C has connecting
parts 15C1 formed on right and left side edges thereof
respectively. The left connecting part 15C1 has a distal
end connected to the left inner plate 15A by a connector
(not shown) . The right connecting part 15C1 also has a
distal end connected to the right inner plate 15B by a
connector (not shown) in the same manner as the left
connecting part 15C1.

[0033] The left connecting part 15C1 will be described
here. However, the right connecting part 15C1 is con-
structed in the same manner as the left connecting part
15C1 except for bilateral symmetry. A rib 15C2 is formed
on aninside of the distal end of the connecting part 15C1
so as to protrude upward, as shown in FIG. 10. A soft
tape 23 is interposed between the rib 15C2 and the left
inner plate 15A to serve as an insulator leak preventing
member, for example. The corner including the space
above the upper unit panel 16C, that is, a space sur-
rounded by the left unit panel 16A, the upper unit panel
16C and the connecting part 15C1 is filled with urethane
foam 24F serving as a heat insulator, for example, and
the urethane foam is solidified. In this case, the soft tape
23 prevents leak of the urethane foam 24F when the ure-
thane foam 24F is supplied into the space.

[0034] The lower heat insulating wall 12 is a unit heat
insulating wall and includes the lower outer plate 14D,
the lower inner plate 15D and a lower unit panel (not
shown) disposed between the lower outer plate 14D and
the lower inner plate 15D. The lower unit panelis bonded
to the lower outer plate 14D and further to the lower inner
plate 15D by the adhesive. The lower heat insulating wall
12 may be constructed by bonding the lower inner plate
15D to the lower unit panel and filling the space between
the lower unit panel and the lower outer plate 14D with
the urethane foam, which is then solidified. A lowest part
of the discharged water receiver 18 communicates with
the outside of the heat insulating box 2.

[0035] Regarding the rear heat insulating wall 13, too,
the rear unit panel 16E is disposed between the rear outer
plate 14E and the rear inner plate 15E. The rear unit
panel 16E is bonded to the rear outer plate 14E and fur-
ther to the rear inner plate 15E by the adhesive. In this
case, too, the construction in which the urethane foam
is supplied and solidified may be added appropriately.
[0036] A surface treatment for roughening a surface is
applied to the integral molded articles la and Ib each
made of olefin resin, that is, surfaces of the upper and
lower inner plates 15C and 15D bonded to the unit panel.
This can improve a bonding performance between the
bonding surfaces of the upper and lower inner plates 15C
and 15D and the unit panel. The sheet members Sa and
Sb made of the ABS resin, that is, the left, right and rear
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inner plates 15A, 15B and 15C each have a good adhe-
sion to the unit panel.

[0037] The constructionfor connecting the leftand rear
heat insulating walls 9 and 13 will be described with ref-
erence to FIGS. 9 and 11 to 14. The left and rear heat
insulating walls 19 and 13 are connected to each other
using a sheet member connecting plate 25, fixtures 26
and the like. The sheet member connecting plate 25
serves as a sheet member connecting member. Each
fixture 26 serves as a protruding part which is a compo-
nent discrete from the sheet member. Further, the con-
struction for connecting the left and rear heat insulating
walls 9 and 13 is the same as that of the left and rear
heat insulating walls 9 and 13 except for bilateral sym-
metry. The construction for connecting the left and rear
heat insulating walls 9 and 13 will be described in the
following.

[0038] Firstly, the fixture 26 will be described. The fix-
ture 26 is made of a synthetic resin such as an ABSresin,
for example. The fixtures 26 are mounted on the left and
rear heat insulating walls 9 and 13 respectively. The fix-
tures 26 have the same structure and the left and rear
heat insulating walls 9 and 13 have the same structure
for mounting the respective fixtures 26. Accordingly, the
fixture 26 mounted on the left heat insulating wall 9 will
be described. The fixture 26 is made of a synthetic resin
and is formed into a slightly vertically long rectangular
shape as shown in FIG. 11 and the like. The fixture 26
has flanges 26a and a screw hole 26¢. The flanges 26a
are located at one end of the fixture 26 and protrude in
the up-downdirection. The screw hole 26¢c has aninternal
thread and is formed to extend from the other end surface
toward the one end side of the fixture 26.

[0039] The sheet member Sa serving as the left inner
plate 15A has a hole 15u formed therethrough. The hole
15u is formed into a vertically long rectangular shape and
is slightly larger than a profile of the fixture 26. The fixture
26 is bonded to the left unit panel 16A, for example, by
an adhesive at a stage of fabrication process before as-
sembly of the left heat insulating wall 9. The fixture 26 is
inserted into the hole 15u. The left unit panel 16A is then
bonded to a back side of the left inner plate 15A including
an end surface of the fixture 26 at the left unit panel 16A
side by an adhesive. In this case, the upper and lower
flanges 26a are held between the left inner plate 15A
which is the sheet member Sa and the left unit panel 16A
which is the vacuum insulation panel. The fixture 26 is
mounted on the left heat insulating wall 9, protruding into
theinnerbox 15. A plurality of the upper and lower fixtures
26 is mounted on adjacent ends of the left heat insulating
wall 9 and the rear heat insulating wall 13.

[0040] The sheet member connecting plate 25 has a
vertical dimension or length that is substantially equal to
that of the left inner plate 15A, as shown in FIGS. 2 and
3. The sheet member connecting plate 25 has recesses
25a and screw holes 25b. The recesses 25a are formed
in both transverse ends of the sheet member connecting
plate 25 so as to correspond to the fixtures 26 respec-



11 EP 2 940 412 A1 12

tively. The screw holes 25b are formed through central
parts of the recesses 25a so as to be circular in shape,
respectively. The screws 27 are passed through the
screw holes 25b from the refrigerator interior side to be
screwed into the screw holes 26¢ of the fixtures 26 re-
spectively. As a result, the sheet member connecting
plate 25 connects the left inner plate 15A of the left heat
insulating wall 9 and the rear inner plate 15E of the rear
heat insulating wall 13. The sheet member connecting
plates 25 are located at both corners of the refrigerating
compartment 57, the vegetable compartment 58, the
small freezing compartment 59, the ice-making compart-
ment 60 and the freezing compartment 61 respectively.
[0041] Polystyrene foam 28 serving as a heat insulator
and a soft tape 29 are inserted in a rear space of the
sheet member connecting plate 25. The piping of the
refrigerating cycle may pass through the polystyrene
foam 28 as viewed in FIG. 9.

[0042] The right and left heat insulating walls 10 and
9 have shelf supports 30 respectively as shown in FIG.
5. Each shelf support 30 is made of a synthetic resin and
serves as a protrusion configured to be discrete from the
sheet material. Since the shelf supports 30 have the
same mounting structure in the right and left heat insu-
lating walls 10 and 9, the following will describe the con-
struction and mounting structure of only the shelf support
30 of the left heat insulating wall 9 with reference to FIGS.
16 to 18.

[0043] The shelf support 30 includes a body 30a and
three shelf support portions 30b both formed integrally
therewith. The body 30a is formed into a vertically long
plate shape. The shelf support portions 30b are mounted
to protrude from the surface of the body 30a toward the
refrigerator interior. The shelf support portions 30b are
vertically aligned. The shelf support portion 30b has three
female screw holes 30c and three counterbores 30d. The
screw holes 30c extend from the surface of the body 30a
opposed to the refrigerator interior to the respective mid-
dle insides of the shelf support portions 30b. The screw
holes 30c serve as clamping member engaging portions.
The counterbores 30d each have a dish shape and are
formed on peripheral edges of the openings of the screw
holes 30c so as to correspond to the screw holes 30c
respectively.

[0044] Theleftinnerplate 15A of the left heatinsulating
wall 9 has three screw holes 31 serving as clamping
member insertion holes. The screw holes 31 are formed
to correspond to the refrigerating compartment 57 and
to be vertically aligned. FIG. 17 shows one of the screw
holes 31. In assembly of the left heat insulating wall 9,
countersunk head screws 32 serving as clamping mem-
bers are firstly passed through the screw holes 31 from
the back side of the left inner plate 15A to be screwed
into the screw holes 30c of the shelf supports 30, respec-
tively. As a result, the shelf support 30 is fixed to the left
inner plate 15A so as to protrude to the interior of the
inner box 15.

[0045] In this case, the left inner plate 15A is slightly
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deformable since it is a sheet member. Accordingly,
when the countersunk head screw 32 is screwed into the
shelf plate support 30, a countersunk head 32a of the
screw 32 deforms the peripheral edge of the screw hole
31 of the left inner plate 15A into a countersunk shape
(oris caused to bulge to the interior side) till the peripheral
edge abuts against the counterbore 30d. As a result, the
peripheral edge 31a of the screw hole 31 is spaced away
from the left unit panel 16A. The countersunk head screw
32 does not protrude toward the left unit panel 16A from
the back of the left inner plate 15A.

[0046] Each one of the right and left heat insulating
walls 10 and 9 has two guide rail mountings 33 and 34
as shown in FIGS. 2, 3 and 5, all of which show only the
guide rail mountings 33 and 34 of the left heat insulating
wall 9. The guide rail mounting 33 is mounted on an in-
terior side surface of the inner box 15 defining the veg-
etable compartment 58. The guide rail mounting 34 is
mounted on an interior side surface of the inner box 15
defining the freezing compartment 61. The guide rail
mountings 33 and 34 are made of synthetic resin and
serve as protrusions configured to be discrete from the
sheet material.

[0047] The guide rail mountings 33 and 34 are mount-
ed on the left inner plate 15A of the left heat insulating
wall 9 and the right inner plate 15B of the right heat in-
sulating wall 10 in a mounting structure similar to that of
the shelf plate supports 30. The guide rail mountings 33
are provided for mounting a guide rail drawably support-
ing a vegetable container formed integrally with the pull-
out door 5. The guide rail mountings 34 are provided for
mounting a guide rail drawably supporting a frozen food
container formed integrally with the pullout door 8.
[0048] Each one of the right and left heat insulating
walls 10 and 9 has two partition wall supports 35 and two
partition wall supports 36. The partition wall supports 35
are mounted on the inner surface of the inner box 15 to
support the first partition wall 55. The partition wall sup-
ports 36 are also mounted on the inner surface of the
inner box 15 to support the second partition wall 56. The
partition wall supports 35 and 36 are made of synthetic
resin and serve as protrusions configured to be discrete
from the sheet material. The partition wall supports 35
and 36 are mounted on the right and left heat insulating
walls 10 and 9 in a mounting structure similar to that of
the fixtures 26.

[0049] The rear heat insulating wall 13 has rear cover
mountings 37 as shown in FIGS. 2 and 3. The rear cover
mountings 37 are mounted on the inner surface of the
inner box 15, that is, the inner plate 15E configured of
the sheet member Sb. The rear cover mountings 37 are
made of synthetic resin and serve as protrusions config-
ured to be discrete from the sheet material. The rear cov-
er mountings 37 are provided for mounting a rear cover
to hide ducts disposed in front of the rear heat insulating
wall 13, and the like. The rear cover mountings 37 are
mounted in a mounting structure similar to that of the
fixtures 26. No urethane foam fills the spaces between
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the inner plates and the unit panels forming the heat in-
sulating walls 9 to 13.

[0050] Anevaporator 64 forming the refrigerating cycle
is disposed in an inner interior of the freezing compart-
ment 61 as shown in FIG. 2. A drain receiver 18 is dis-
posed below the evaporator 64 to receive defrost water
resulting from frost removal from the evaporator 64, and
the like. The defrosted water received by the drain re-
ceiver 18 is then discharged downward outside the rear
heat insulating wall 13.

[0051] The following will describe connecting portions
between the transverse beam member 52 and the right
and left heat insulating walls 10 and 9 with reference to
FIG. 15. Although

[0052] FIG. 15 shows the connecting portion between
the transverse beam member 52 and the left heat insu-
lating wall 9, the connecting portion between the trans-
verse beam member 52 and the right heat insulating wall
10 is basically similar to that between the transverse
beam member 52 and the left heat insulating wall 9. The
transverse beam member 52 includes a front partition
plate 52a forming a front, a reinforcing plate 52b, a rear
partition cover 52c¢ and heat insulator 52d. The left outer
plate 14A of the left heat insulating wall 9 has a front
14A3 having a distal end folded.

[0053] The front partition plate 52a is held between the
reinforcing plate 52b and a folded portion 14A2 of the left
outer plate 14A. More specifically, the front partition plate
52a has an end which is placed on the back of the front
14A3 of the left outer plate 14A. A screw 62 is inserted
through holes (not shown) of the front partition plate 52a
and the folded portion 14A2 to be screwed into a screw
hole of the reinforcing plate 52b. The front partition plate
52a and the reinforcing plate 52b are unified together by
screws 63.

[0054] The back partition cover 52c is disposed on the
rear of the front partition plate 52a. The heat insulator
52dis placed inside the rear partition cover 52c. The right
and left edges of the front opening of the heat insulating
box 2 are connected together by the front partition plate
52a. More specifically, the right and left heat insulating
walls 9 and 10 are fixed with the front partition plate 52a
being interposed therebetween. This can suppress ex-
tension and/or shrinkage of the front opening of the heat
insulating box 2 and can maintain the heat insulating box
2 in a rectangular parallelepiped shape.

[0055] The reinforcing plate 52b may not be provided
when the front partition plate 52a has a sufficiently high
strength. Further, the back partition cover 52c has a
downwardly protruding mounting portion although the
mounting portion is not shown. The mounting portion is
screwed by a fixture similar to the fixture 26.

[0056] According to the first embodiment, the right and
left inner plates 15B and 15A are constructed of the flat
sheet members Sa. Therearinner plate 15E is construct-
ed of the flat sheet member Sb. Accordingly, when the
right, left and rear inner plates 15B, 15A and 15E are
manufactured, no forming dies are required with the re-
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sult that the manufacturing of the inner box can be ren-
dered easier and the manufacturing costs can be re-
duced. Although the upper and lower inner plates 15C
and 15D which are other portions of the inner box 15 are
formed integrally with each other by the use of a forming
die, the manufacturing of the inner box can be rendered
easier and the manufacturing costs can be reduced as
compared with the case where the overall inner box 15
is formed into an integrally molded article by the use of
a large-sized forming die. This can generally reduce the
manufacturing costs of the refrigerator. In this case, a
part of the inner plates 15A to 15E may be constructed
of the sheet member.

[0057] The inner box has the right, left, upper lower
and rear inner plates 15A to 15E. In this case, the rear
inner plate 15E and the left inner plate 15A are adjacent
to each other and are separately constructed of different
sheet members. The rear inner plate 15E and the right
inner plate 15B are adjacent to each other and are sep-
arately constructed of different sheet members. The
sheet connecting members 25 are disposed between the
adjacentinner plates, that is, between the rear inner plate
15E and the left inner plate 15A and between the rear
inner plate 15E and the rightinner plate 15B respectively.
The sheet member connecting plates 25 serve as sheet
member connecting members connecting the adjacent
inner plates.

[0058] According tothe above-described construction,
the rear inner plate 15E and the left inner plate 15A are
constructed of the sheet members respectively, and the
rear inner plate 15E and the right inner plate 15B are
constructed of the sheet members respectively. Howev-
er, the rear inner plate 15E and the left inner plate 15A
can easily be connected to each other by the sheet mem-
ber connecting plate 25, and the rear inner plate 15E and
the rightinner plate 15B can easily be connected to each
other by the sheet member connecting plate 25. This can
render the assembly of the heat insulating box 2 easier.
[0059] The outer box 14 is constructed of a plurality of
divided outer plates, that is, the left outer plate 14A, the
right outer plate 14B, the upper outer plate 14C, the lower
outer plate 14D and the rear outer plate 14E. The inner
box 15 is constructed of a plurality of divided inner plates,
that is, the left inner plate 15A, the right inner plate 15B,
the upper inner plate 15C, the lower inner plate 15D and
the rear inner plate 15E. Of a plurality of the inner plates,
the left inner plate 15A, the right inner plate 15B and the
rear inner plate 15E are constructed of the sheet mem-
bers Sa and Sb.

[0060] The vacuum insulation panel 16 is constructed
of a plurality of divided unit panels, that is, the left unit
panel 16A, the right unit panel 16B, the upper unit panel
16C, the lower unit panel (not shown) and the rear unit
panel 16E. The left, right, upper, lower and rear heat in-
sulating walls 9 to 13 serving as a plurality of unit heat
insulating walls are constructed of the divided unit panels
disposed between the divided outer and inner plates. The
heat insulating box 2 is constructed by connecting the
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unit heat insulating walls 9 to 13 to one another.

[0061] According to this construction, the heat insulat-
ing box 2 having the unit panels serving as the vacuum
insulation panels can be assembled by assembling the
heat insulating walls 9 to 13. Accordingly, the assembly
of the heat insulating box 2 can be rendered easier. In
the conventional construction, the heat insulating box is
constructed by assembling an outer box and an inner
box both of which are undivided. Accordingly, the heat
insulating box of the conventional construction is larger
in size and necessitates an extensive assembling work.
In the embodiment, however, the assembling work can
be rendered easier than in the convention construction.
[0062] Intheinnerbox 15, the part thereof constructed
of the sheet member has the front end connected to the
front end of the outer box 14 by the front end connecting
member 21. Accordingly, even the part of the inner box
15 constructed of the sheet member can easily be con-
nected to the outer box 14 by the front end connecting
member 21 as the discrete component with the result
that the inner box 15 can easily be assembled with the
outer box 14.

[0063] The inner box 15 has the L-shaped portion 17
serving as the folded portion and the discharged water
receiver 18. The L-shaped portion 17 is formed integrally
with the upper inner plate 15C. The discharged water
receiver 18 is formed integrally with the lower inner plate
15D. According to this construction, the L-shaped portion
17 and the discharged water receiver 18 can easily be
formed by integral molding with the use of a die even
though each of the L-shaped portion 17 and the dis-
charged water receiver 18 has a complicate shape.
[0064] The inner box 15 has the fixtures 26, which are
discrete from the sheet members Sa and Sb and serve
as the protrusions protruding into the refrigerator interior.
The fixtures 26 are directly bonded to the left unit panel
16A, for example, by the adhesive at a stage before as-
sembly of the left heat insulating wall 9. The sheet mem-
bers Sa and Sb are formed with the respective holes 15u.
The fixtures 26 are inserted into the holes 15u respec-
tively.

[0065] According to this construction, the fixtures 26
can be positioned in the inner box 15 by inserting the
fixtures 26 into the respective holes 15u. Further, the wall
supports 35 and 36 and the rear cover 37 have the similar
mounting structure to that of the fixtures 26. Accordingly,
the wall supports 35 and 36 and the rear cover 37 can
be positioned in the same manner as the fixtures 26.
[0066] The fixtures 26 may be inserted into the holes
15u of the sheet member from the backside and bonded
at the stage before assembly of the left heat insulating
wall 9. According to this construction, the fixtures 26 and
the sheet member can be handled in an integrated state.
Accordingly, the unit panel and the integral piece of the
fixture 26 and the sheet member can be bonded together
when the unit heat insulating walls are assembled, with
the result that the assembling work efficiency can be im-
proved.
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[0067] The unit panel 16A has a mounting surface for
the fixture 26, which mounting surface is recessed, as
shown in FIG. 13. Accordingly, the fixture 26 can be
mounted on the unit panel 16A without the sheet member
Sa curving. Even if the unit panel 16A bulges, the inner
plate 15A is slightly deformed without breakage of the
inner plate 15A since the inner plate 15A is constructed
of the sheet member Sa. The fixtures 26, the shelf plate
supports 30, the guide rail mountings 33 and 34 and the
partition wall supports 35 and 36 can be used in common
with heat insulating boxes of different types of refrigera-
tors.

[0068] The fixtures 26 are directly bonded and fixed to
the left, right and rear unit panels 16A, 16B and 16E re-
spectively. Accordingly, with insertion of the fixtures 26
into the respective holes 15u of the inner plates 15A, 15B
and 15E, the inner plates 15A, 15B and 15E and the unit
panels 16A, 16B and 16E can be positioned. In this case,
the fixtures 26 are made of an ABS resin having a good
adherence. This can improve the bonding strength be-
tween the fixtures 26 and the unit panels.

[0069] The partition wall supports 35 and 36 and the
rear cover mountings 37 have the same mounting struc-
ture as the fixtures 26. Accordingly, the partition wall sup-
ports 35 and 36 and the rear cover mountings 37 can
contribute to the positioning of the inner plates and the
unit panels. The fixtures 26 may be bonded via discrete
members to the left, right and rear unit panels 16A, 16B
and 16E.

[0070] The fixtures 26 have the respective flanges 26a,
which are larger than the holes 15u. The flanges 26 are
held between the right and left inner plates 15B and 15A
constructed of the sheet members Sa and the rear inner
plate 15E constructed of the sheet member Sb, and the
unit panels corresponding to the inner plates 15A, 15B
and 15E.

[0071] According to this construction, the flanges 26a
are locked around the holes 15u respectively. Accord-
ingly, the flanges 26a can be prevented from dropping
out of the holes 15u. Further, the flanges 26a can be
bonded to the inner plates. Accordingly, the flanges 26a
can contribute to an improvement in the strength of pe-
ripheral parts of the inner plates to which the flanges 26a
are bonded. Further, since the flanges 26a are thin, the
flanges 26a can be flexed and inserted into the holes 15u
from the refrigerator interior side in the flexed state there-
by to be caused to enter between the inner plates and
the unit panels.

[0072] The shelf plate supports 30 are discrete from
the sheet members Sa and serve as the protrusions pro-
truding in the refrigerator interior. The sheet members
Sa, namely, the right and left inner plates 15B and 15A
have screw insertion holes 31 respectively. The counter-
sunk head screws 32 serving as the fastening members
are inserted through the screw insertion holes 31 from
the backside of the sheet member Sa to be screwed into
the shelf plate supports 30. As a result, the shelf plate
supports 30 are fixed to the surface side of the sheet
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member Sa.

[0073] According to this construction, the shelf plate
supports 30 discrete from the sheet members Sa can be
attached to the sheet members Sa by the countersunk
head screws 32 serving as the fastening members. In
this case, rivets may be used as the fastening members
to fasten both the sheet members Sa and the shelf plate
supports 30.

[0074] The peripheral edge 31a of the screw hole 31
is spaced away from the left unit panel 16A or the right
unit panel 16b. The head 32a of the countersunk head
screw 32 does not protrude from the peripheral edge 31a
toward the left unit panel 16A side or the right unit panel
16B side. According to this construction, the screw heads
32a are prevented from protruding from the inner plates
15A and 15B respectively. Accordingly, the screw heads
32a are prevented from coming into contact with the unit
panels 16A and 16B respectively. This can prevent dam-
age to the envelope 20 due to contact of the screw heads
32a with the respective unitpanels 16A and 16B. Further,
since the screw heads 32a do not come into contact with
the respective unit panels 16A and 16b, the left unit panel
16A and the leftinner plate 15A are allowed to be bonded
together, and the right unit panel 16B and the right inner
plate 15B are allowed to be bonded together.

[0075] Further, the screw holes 30c have the opening
peripheral edges formed with the respective dish-shaped
counterbores 30d. As a result, when the countersunk
head screw 32 is fastened, the peripheral edge 31a of
the screw hole 31 of the sheet member Sa is deformed
toward the counterbore 30d thereby to depart from the
right and left unit panels 16B and 16A. Accordingly, the
sheet member Sa need not be formed with a recess in
which the screw head 32a is to be placed.

[0076] The guide rail mountings 33 and 34 also have
the mounting structure similar to that of the shelf plate
supports 30. Accordingly, the guide rail mountings 33
and 34 achieve the same effect as the shelf plate sup-
ports 30. Further, the shelf plate supports 30 and the
guide rail mountings 33 and 34 (none of them being
shown) mounted on the right heat insulating wall 10
achieve the same effects as the shelf plate supports 30.

Second Embodiment

[0077] A second embodiment will be described with
reference to FIGS. 19 to 27. The structure of the right
and left heat insulating walls 10A and 9A in the second
embodiment differs from the structure of the right and left
heatinsulating walls 10A and 9A in the first embodiment.
Since the right and left heat insulating walls 10A and 9A
are bilaterally symmetrical, only the left heat insulating
wall 9A will be described. A left inner plate 15A2 which
is a part of the inner box 15 in the left heat insulating wall
9A has shelf plate supports 40a, 40b and 40c, guide rail
mounts 41a and 41b and partition wall supports 42a and
42b, all of which serve as protrusions. The left inner plate
15A2 is constructed of an integral molding Ic of the shelf
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plate supports 40a, 40b and 40c, the guide rail mounts
41a and 41b and the partition wall supports 42a and 42b
all of which are integrally molded. The integral molding
Ic is formed by molding by the use of die, for example,
injection molding or vacuum molding.

[0078] A sheet member connecting part 25A2 is
formed integrally with the leftinner plate 15A2. The sheet
member connecting part 25A2 is provided on a rear end
of the left inner plate 15A2. The sheet member connect-
ing part 25A2 serves as a sheet member connecting
member for connecting the left inner plate 15A2 and the
rear inner plate 15E constructed of the sheet member
Sb. The sheet member connecting part 25A2 is connect-
ed to the rear heat insulating wall 13 by fixtures 26 mount-
ed on the rear inner plate 15E.

[0079] The shelf plate supports 40a, 40b and 40c differ
from the guide rail mounts 41a and 41b in the front-back
dimension. More specifically, the guide rail mounts 41a
and 41b have a longer front-back dimension than the
shelf plate supports 40a, 40b and 40c. On the other hand,
the guide rail mounts 41a and 41b and the shelf plate
supports 40a, 40b and 40c have the same cross-section-
al shape and the same reinforcement structure. Accord-
ingly, only the shelf support plate 40a will be described
in the following.

[0080] The shelf plate support 40a is provided on the
left inner plate 15A2 as the integral molding Ic and pro-
trudes toward the interior of the refrigerator, as shown in
FIGS. 22 to 25. The shelf support plate 40a has a screw
boss 43 and a screw hole 43a as shown in FIGS. 23 and
25. The screw boss 43 is provided on a part of an inner
surface of the shelf plate support 40a. The screw hole
43a is provided in the screw boss 43.

[0081] A metal reinforcing plate 44 serving as a rein-
forcing member is provided between the shelf support
plate 40a and the unit panel 16A. The reinforcing plate
44 is shaped to correspond to an inner surface of the
shelf plate support40a. The reinforcing plate 44 is applied
to the inner surface of the shelf plate support 40a, and a
screw 45 is inserted through a screw insertion hole 44b.
The screw 45 is then screwed into the screw hole 43a of
the shelf plate support 40a, so that the reinforcing plate
44 is mounted to the inner surface of the shelf plate sup-
port 40a. Thus, the shelf plate support 40a is reinforced
by the reinforcing plate 44.

[0082] The partition wall supports 42a and 42b corre-
spond to the partition wall support fixtures 35 and 36 in
the first embodiment respectively. The partition wall sup-
ports 42a and 42b have inner surfaces on which metal
reinforcing plates 46 serving as reinforcing members are
provided, respectively, as shown in FIGS. 26 and 27.
[0083] The reinforcing plates 44 and 46 may be
screwed as necessary. For example, the reinforcing
plates 44 and 46 may be bonded, instead of being
screwed. The point is that the reinforcing plates 44 and
46 are provided between the left unit panel 16A and the
leftinner plate 15A2 so that the shelf plate supports 40a,
40b and 40c, the guide rail mounts 41a and 41b and the
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partition wall supports 42a and 43b are reinforced by the
reinforcing plates 44 and 46.

[0084] In the second embodiment, the inner box 15
has the shelf plate supports 40a, 40b and 40c, the guide
rail mounts 41a and 41b and the partition wall supports
42a and 42b, all of which serve as the protrusions pro-
truding toward the interior of the refrigerator. The leftinner
plate 15A2 is constructed of the integral molding Ic of the
shelf plate supports 40a, 40b and 40c, the guide rail
mounts 41a and 41b and the partition wall supports 42a
and 42b all of which are integrally molded. The shelf plate
supports 40a, 40b and 40c, the guide rail mounts 41a
and 41b and the partition wall supports 42a and 42b are
all reinforced by the reinforcing plates 44 and 46 serving
as the reinforcing members provided between the unit
panels 16A as the vacuum insulation panels and the in-
tegral molding Ic.

[0085] According to this construction, the shelf plate
supports 40a, 40b and 40c, the guide rail mounts 41a
and 41b and the partition wall supports 42a and 42b are
provided on the integral molding Ic. Accordingly, these
protrusions need not be constructed of separate compo-
nents. When the protrusions are formed into the integral
molding, an olefin resin such as a polypropylene material
having a slightly lower strength than an ABS resin in con-
sideration of low material cost. The insufficient strength
can be compensated by the reinforcing plates 44 and 46.

Third Embodiment

[0086] A third embodiment will be described with ref-
erence to FIGS. 28 and 29. The construction of the right
and left heat insulating walls 10B and 9B in the third em-
bodiment differs from those in the first and second em-
bodiments. Only the difference will be described in the
following. In this case, since the right and left heat insu-
lating walls 10B and 9B are bilaterally symmetrical, only
the left heat insulating wall 9B will be described.

[0087] The leftinner plate 15A is divided into an upper
plate 15Aa and a lower plate 15Ab in the third embodi-
ment as shown in FIG. 29. The upper and lower plates
15Aa and 15Ab are vertically adjacent to each other. The
upper plate 15Aa is formed into an integral molding Id by
injection molding or vacuum molding. The upper plate
15Aa has shelf plate supports 40a, 40b and 40c formed
integrally therewith in the same manner as in the second
embodiment. The left heatinsulating wall 9B is connected
via sheet member connecting parts 25A and 25B to the
rear heat insulating wall 13. The sheet member connect-
ing part 25A is located in the refrigerating compartment
57 and is provided integrally with the upper plate 15Aa
as shown in FIG. 29. The sheet member connecting part
25Bislocatedinthe vegetable compartment58, the small
freezing compartment 59, the ice-making compartment
60 and the freezing compartment 61 and formed to be
discrete from the upper and lower plates 15Aa and 15Ab.
[0088] The lower plate 15Ab is formed of a flat plate-
shaped sheet member Sc. The lower plate 15Ab has fix-
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tures 26, guide rail mountings 33 and 34 and partition
wall supports 35 and 36. The fixtures 26, the guide rail
mountings 33 and 34 and the partition wall supports 35
and 36 are formed to be discrete from the sheet member
Sc and serve as protrusions. The mounting structures of
the fixtures 26, the guide rail mountings 33 and 34 and
the partition wall supports 35 and 36 are similar to those
in the first embodiment.

[0089] The upper plate 15Aa is located in the refriger-
ating compartment 57, forming an inner surface of the
refrigerating compartment 57. The lower plate 15Ab is
located in the vegetable compartment 58, the small freez-
ing compartment 59, the ice-making compartment 60 and
the freezing compartment 61, forming inner surfaces of
these compartments. The first partition wall 55 is provid-
ed in a boundary of the upper and lower plates 15Aa and
15Ab.

[0090] Accordingtothe thirdembodiment, the rightand
left inner surfaces of the refrigerating compartment 57
are constructed of the upper plates 15Aa as the integral
moldings Id respectively. Accordingly, the inner surface
of the refrigerating compartment 57 looks good. More
specifically, the user can easily view the inner surface of
the refrigerating compartment 57 when pivot doors 3 and
4 are open. The user can also easily view the protrusions
provided on the inner surface of the refrigerating com-
partment 57, that is, the shelf plate supports 40a, 40b
and 40c when the pivot doors 3 and 4 are open.

[0091] Inthis case, since the shelf plate supports 40a,
40b and 40c as the protrusions are formed integrally with
the integral molding Id by die forming, the shelf plate sup-
ports 40a, 40b and 40c protrude gently from the upper
plate 15Aa. As a result, the overall integral molding Id
inclusive of the shelf plate supports 40a, 40b and 40c
looks good and renders the impression of hygiene better.

Fourth Embodiment

[0092] A fourth embodiment will be described with ref-
erence to FIGS. 30 and 31. The fourth embodiment differs
from the first embodiment in that the shelf plate support
30 has a fin 30e. The fin 30e is provided on a peripheral
edge of the body 30a. The fin 30e is inclined to the inner
surface side of the inner box 15, that is, to the left inner
plate 15A side in FIGS. 30 and 31 and is formed to be
elastically deformable.

[0093] The fin 30e closely adheres to the inner surface
of the inner box 15 in the mounted state of the shelf plate
support 30. Accordingly, a gap between the inner surface
of the inner box 15 and the shelf plate support 30 is con-
cealed by the fin 30e. More specifically, the countersunk
head screw 32 deforms the peripheral edge 31a of the
screw hole 31 of the left inner plate 15 when screwed
into the screw hole 30c of the shelf plate support 30. This
sometimes results in occurrence of creases on the screw
hole 31, and the creases sometimes cause a gap be-
tween the left inner plate 15A and the shelf plate support
30. According to the fourth embodiment, the gap can be
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concealed by the fin 30e.
Fifth Embodiment

[0094] A fifth embodiment will be described with refer-
ence to FIGS. 32 to 38. In the fifth embodiment, as shown
in FIGS. 32 and 33, the heat insulating box 2 includes a
left heat insulating wall 9, a right heat insulating wall 10,
an upper heat insulating wall 11, a lower heat insulating
wall 12 and a rear heat insulating wall 13 and is con-
structed into the shape of a rectangular box with an open
front. The heat insulating walls 9 to 13 have vacuum in-
sulation panels 16A to 16E serving as unit panels, be-
tween outer plates 14A to 14E and inner plates 15A to
15E, respectively. In this case, one heat insulating wall
and two heat insulating walls continuous with both ends
of the one heat insulating wall form a heat insulating wall
entity with continuous outer plates. In the embodiment,
the upper heat insulating wall 11 and the right and left
heatinsulating walls 10 and 9 continuous with both sides
of the upper heat insulating wall 11 form a heat insulating
wall main body 2S with continuous outer plates. In the
heat insulating box 2, an upper interior serves as the
refrigerating compartment 80, a middle interior serves as
the freezing compartment 81 and a lower interior serves
as a vegetable compartment 82.

[0095] A method of manufacturing the heat insulating
box 2 will be described. Firstly, the heat insulating wall
main body 2S is manufactured as will be described in the
following.

[0096] An integral body 10U shown in FIG. 34 is con-
structed by joining the right unit panel 16B and the right
inner plate 15B by an adhesive in the right heat insulating
wall 10. A roll coater type is employed as a manner of
applying an adhesive as shown in FIG. 35. The roll coater
type uses a pair of feed rollers 71 and 72 and a supply
roller 73. The supply roller 73 is provided to be capable
of contacting with the roller 71, thereby supplying an ad-
hesive to the roller 71.

[0097] When the adhesive is applied to an inner sur-
face 16Bn of the right unit panel 16B, the rollers 71 to 73
are rotated in the directions of respective arrows while
the right unit panel 16B is held between the paired rollers
71 and 72. The supply roller 73 then supplies the adhe-
sive to the rolling side between the supply roller 73 and
the feed roller 71. The feed roller 71 applies the adhesive
supplied from the supply roller 73, to the inner surface
16Bn of the right unit panel 16B, and the paired rollers
71 and 72 feeds the right unit panel 16B in the direction
of arrow in FIG. 35. In this case, the inner surface 16Bn
corresponds to a surface opposed to an outer surface
16Bg, namely, one surface. A process of applying the
adhesive to the inner surface 16Bn of the right unit panel
16B corresponds to a second step.

[0098] A right inner plate 15B is bonded to the inner
surface 16Bn of the right unit panel 16B as shown in FIG.
34 after the adhesive has been applied to the inner sur-
face 16Bn of the right unit panel 16B, whereby the integral
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body 10U is manufactured. In this case, the right inner
plate 15B has a bent part 15Bs. The bent part 15Bs is
located at one end of the right inner plate 15B and formed
by bending the end substantially at 45° in the direction
opposed to the unit panel 16B. The bent part 15Bs has
areverse face on which a heat insulator 74B configured
of polystyrene foam or the like and having a triangular
cross-section. The heat insulator 74B is bonded to the
bent part 15Bs and the unit panel 16B by an adhesive,
for example. A left inner plate 15A of the left heat insu-
lating wall 9 and a left unit panel 16A are also bonded in
the same manners as described above as shown in FIG.
36, so that the integral body 9U is formed. Further, the
left heat insulating wall 9 has a folded portion 15As and
aheatinsulator 74A in the same manner as the right heat
insulating wall 10.

[0099] Further, the upper inner plate 15C of the upper
heat insulating wall 11 and the upper unit panel 16C are
also bonded in the same manner as described above,
so that an integral body 11U is constructed, as shown in
FIG. 36. The upper inner plate 15C has two ends further
having folded portions 15Cs1 and 15Cs2 and heat insu-
lators 74C1 and 74C2, respectively.

[0100] The upper outer plate 14C of the upper heat
insulating wall 11, the left outer plate 14A of the left heat
insulating wall 9 and the right outer plate 14B of the right
heat insulating wall 10 are formed of a single plate mem-
ber 75. When the upper, left and right heat insulating
walls 11, 9 and 10 are manufactured, the flat plate mem-
ber 75 is firstly placed on a work table Ws as shown in
FIG. 36. The plate member 75 has a flat shape before
processing. Symbol 14C1 is assigned to a region corre-
sponding to the upper outer plate 14C of the upper heat
insulating wall 11. Symbol 14A1 is assigned to a region
corresponding to the left outer plate 14A of the left heat
insulating wall 9. Symbol 14B1 is assigned to a region
corresponding to the right outer plate 14B of the right
heat insulating wall 10.

[0101] The upper unit panel 16C has a length setto be
equal to or slightly shorter than that of the upper outer
plate corresponding region 14C1. Further, the upper in-
ner plate 15C has a length set to be shorter by a dimen-
sion "9Ut1+10Ut1" than that of the upper unit panel 16C.
The upper inner plate 15C includes folded portions
15Cs1 and 15Cs2 which serve as two ends thereof and
are spaced away from the boundaries K1 and K2 by the
dimensions 9Ut1 and 10Ut1 respectively. The dimension
9ULt1 is substantially equal to a thickness 9Ut of the inte-
gral body 9U, and the dimension 10Ut1 is substantially
equal to a thickness 10Ut of the integral body 10U.
[0102] Theintegralbody 11U corresponds to the upper
heat insulating wall 11. The integral body 11U is bonded
to aninner surface of the upper outer plate corresponding
region 14C1 while both ends of the upper unit panel 16C
are positioned at the boundaries K1 and K2 respectively.
More specifically, the upper unit panel 16C has an outer
surface 16Cg bonded to an inner surface of the upper
outer plate corresponding region 14C1. In this case, the
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adhesive is applied, for example, by a spray, to one of
the outer surface 16Cg of the upper unit panel 16C or
the inner surface of the upper outer plate corresponding
region 14C1.

[0103] The integral body 10U corresponds to the right
heat insulating wall 10. The integral body 10U is bonded
to an inner surface of the right outer plate corresponding
region 14b1 while spaced away from the boundary K2
with the upper outer plate corresponding region 14C1 by
apredetermined distance Sk1. More specifically, the right
unit panel 16B has an outer surface 16Bg bonded to an
inner surface of the upper outer plate corresponding re-
gion 14C1 at a location spaced away from the boundary
K2 with the upper outer plate corresponding region 14C1.
In this case, the distance Sk1 is set to be equal to or
slightly larger than a thickness Sk of the upper unit panel
16C.

[0104] The left unit panel 16A has an outer surface
16Ag bonded to an inner surface of the left outer plate
corresponding region 14A1 at a location spaced away
from the boundary K1 with the upper outer plate corre-
sponding region 14C1. In this case, the vacuum insula-
tion panel of one of the unit panels 16A and 16C adjacent
to each other, for example, the upper unit panel 16C is
disposed so that an end thereof at the left unit panel 16A
side corresponds to the boundary K1. The vacuum insu-
lation panel of the other of the unit panels 16A and 16C,
in this case, the left unit panel 16A is disposed so that
an end thereof at the upper unit panel 16C side is spaced
away from the boundary K1 by the predetermined dis-
tance Sk1.

[0105] Inthe same manner,the vacuuminsulation pan-
el of one of the unit panels 16B and 16C adjacent to each
other, for example, the upper unit panel 16C is disposed
so that an end thereof at the right unit panel 16B side
corresponds to the boundary K2. The vacuum insulation
panel of the other of the unit panels 16B and 16C, in this
case, the right unit panel 16B is disposed so that an end
thereof at the upper unit panel 16C side is spaced away
from the boundary K2 by the predetermined distance
Sk1. Subsequently, one sides of the unit panels 16A, 16B
and 16C are bonded to the outer plate corresponding
regions 14A1, 14B1 and 14C1 respectively. This process
corresponds to a first step. In this case, the predeter-
mined distance Sk1 corresponds to the thickness of the
upper unit panel 16C. In other words, the predetermined
distance Sk1 is a minimum foldable distance of the plate
member 75 at the boundary K1.

[0106] Next, the plate member 75 is folded at the
boundaries K1 and K2 90° inward as shown in FIG. 37.
This process corresponds to a third step. In this case,
the integral bodies 9U and 10U are spaced away by dis-
tances Sk1 from the boundaries K1 and K2 respectively.
Accordingly, the plate member 75 is folded at the bound-
aries K1 and K2 while the integral bodies 9U and 10U
are prevented from abutting against the ends of the upper
unit panel 16C respectively. As a result, the process of
folding the plate member 75 can be carried out without
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any trouble.

[0107] Since the integral bodies 9U and 10U are
spaced away from the boundaries K1 and K2 by the dis-
tance Sk1 respectively, the end surfaces of the integral
bodies 9U and 10U abut against or come close to the
inner surface 16Cn of the end of the upper unit panel
16C. As a result, the unit panels 16A, 16C and 16B are
connected one another and accordingly, no large spaces
are defined inside the corners of the boundaries K1 and
K2 respectively. Further, no large space is defined inside
the corner of the boundary K2. This can reduce heat leak
to the outside.

[0108] The ends of the upper inner plate 15C, that is,
the ends of the folded portions 15Cs1 and 15Cs2 are
spaced away from the boundaries K2 and K1 by the di-
mensions 9Ut1 and 10Ut1 respectively. Accordingly,
when a left outer plate corresponding region 14A1 is fold-
ed substantially 90° with the boundary K1 serving as the
fulcrum, the integral body 9U abuts against the end of
the folded portion 15Cs2 thereby to limit further folding.
In the same manner, when the right outer plate corre-
sponding region 14B1 is folded substantially 90° with the
boundary K2 serving as the fulcrum, the integral body
10U abuts against the end of the folded portion 15Cs1
thereby to limit further folding. Thus, the right and left
outer plate corresponding regions 14A1 and 14B1 are
prevented from being folded 90° or more. In this case,
the folded portion 15Cs1 serves as a stopper for the fold-
ing of the right outer plate corresponding region 14B1.
Further, the folded portion 15Cs2 serves as a stopper for
the folding of the left outer plate corresponding region
14A1. As a result, the upper outer plate corresponding
region 14C1 is folded at an appropriate angle in this case,
at angle 90° relative to the upper outer plate correspond-
ing region 14C1.

[0109] Subsequently, as shown in FIG. 38, the lower
heat insulating wall 12 is mounted to the heat insulating
wall main body 2S so as to close openings of the right
and left heat insulating walls 10 and 9 forming the heat
insulating wall main body 2S. In this case, one end of the
lower outer plate 14D is connected to an open end of the
left outer plate 14A, and the other end of the lower outer
plate 14D is connected to an open end of the right outer
plate 14B. One end of the lower inner plate 15D abuts
against or comes close to the folded portion 15As of the
left inner plate 15A and the heat insulator 74A, and the
other end of the lower inner plate 15D abuts against or
comes close to the folded portion 15Bs of the right inner
plate 15B and the heat insulator 74B.

[0110] Subsequently, the rear heat insulating wall 13
is mounted to the rear ends of the heat insulating walls
9 to 12, as shown in FIG. 33. The sheet member con-
necting plate 25 and the polystyrene foam 28 are provid-
ed inside the corner of the rear heat insulating wall 13
and the left heat insulating wall 9 and inside the corner
of the rear heat insulating wall 13 and the right heat in-
sulating wall 10 respectively. A cold air duct 78 commu-
nicating with the refrigerating compartment 80 and the
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vegetable compartment 82 is formed inside the sheet
member connecting plate 25, in this case, in the polysty-
rene foam 28.

[0111] The plate member 75 includes parts which cor-
respond to the folded part 14Aa in the plate member 75
as shown in FIG. 33. The parts of the plate member 75
further include portions which correspond to the respec-
tive boundaries K1 and K2 and are cut substantially at
90° into a V-shape so as not to prevent the folding of the
plate member 75.

[0112] According to the fifth embodiment, the single
plate member 75 forms the outer plates 14A, 14B and
14C. Accordingly, these plates 14A to 14C are continu-
ous without any joints, so that the joints can be reduced
in the outer plate. As a result, moisture absorption from
the outside of the heat insulating box 2 and cold air leak
to the outside can be reduced while an amount of ure-
thane foam to be used is reduced.

[0113] Further, in the fifth embodiment, the upper unit
panel 16C is disposed so that the end thereof located at
the left unit panel 16B side substantially corresponds to
the boundary K1 and so that the end thereof located at
the right unit panel 16A side substantially corresponds
to the boundary K2. The left unit panel 16A is disposed
so that the end thereof located at the upper unit panel
16C side is spaced away from the boundary K1 while
spaced away from the boundary K2 by the predetermined
distance Sk1. The right unit panel 16B is disposed so
that the end thereof located at the upper unit panel 16C
is spaced away from the boundary K2 by the predeter-
mined distance Sk1. The distance Sk1 is set to a mini-
mum distance by which the plate member 75 can be fold-
ed at the boundaries K1 and K2.

[0114] According to this construction, no large spaces
are defined inside the corners of the boundaries K1 and
K2 respectively when the plate member 75 to which the
unit panels 16A to 16C have been bonded is folded at
the boundaries K1 and K2. More specifically, the unit
panels 16A, 16C and 16B enter into the insides of the
corners of the boundaries K1 and K2 with almost no gaps,
so that heat leak can be reduced in the corners of the
boundaries K1 and K2. Further, the adhesive is applied
to the outer surfaces 16Ag, 16Bg and 16Cg by the roll
coater method. This canrealize a uniform adhesive layer.

Sixth Embodiment

[0115] A sixth embodiment will be described with ref-
erence to FIGS. 39 and 40. The integral body 9U corre-
sponding to the left heat insulating wall 9 is disposed so
that an end thereof located at the upper heat insulating
wall 11 side corresponds with the boundary K1. The in-
tegral body 11U corresponding to the upper heat insu-
lating wall 11 is disposed so that an end thereof located
at the left heat insulating wall 9 is spaced away from the
boundary K1 by a distance 9Ut1. Further, the integral
body 10U corresponding to the right heat insulating wall
10is disposed so that an end thereof located at the upper
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heat insulating wall 11 side corresponds with the bound-
ary K2. The integral body 11U is disposed so that an end
thereof located at the right heat insulating wall 10 side is
spaced away from the boundary K2 by the distance
10Ut1.

[0116] Subsequently, one side of the unit panel 16A of
the integral body 9U is bonded to the outer plate corre-
sponding region 14A1. Further, one side of the unit panel
16B of the integral body 10U is bonded to the outer plate
corresponding region 14B1. One side of the unit panel
16C of the integral body 11U is bonded to the upper outer
plate corresponding region 14C1. The distance 9Ut1 is
a minimum distance by which the plate member 75 can
be folded at the boundary K1. The distance 10Ut1 is a
minimum distance by which the plate member 75 can be
folded at the boundary K2.

[0117] In the sixth embodiment, too, the unit panels
16A, 16C and 16B enter into the insides of the corners
of the boundaries K1 and K2 with almost no gaps, so that
no large spaces are defined inside the corners of the
boundaries K1 and K2, respectively. This can reduce
heat leak to the outside.

[0118] The combination of three heat insulating walls
forming the insulation wall main body should not be lim-
ited to the combination of the left, upper and right heat
insulating walls 9, 11 and 10. For example, various com-
binations may be employed and include a combination
of the left, lower and right heat insulating walls 9, 12 and
10, acombination of the left, rear and right heat insulating
walls 9, 13 and 10 and a combination of the upper, rear
and lower heat insulating walls 11, 13 and 12.

[0119] Although the folded portions 15As, 15Bs,
15Cs1 and 15Cs2 are formed integrally with the inner
plates 15A, 15B and 15C respectively, the folded portions
15As, 15Bs, 15Cs1 and 15Cs2 may be formed on a sep-
arate flat plate, and heat insulators corresponding to
those 74A, 74B and 74C1 and 74C2 may be provided on
the reverse side of the flat plate. The flat plate and the
heat insulators may finally be mounted to the corners, as
shown in FIG. 32.

[0120] According to the above-described method of
manufacturing the insulation box of the refrigerator of the
sixth embodiment, the single plate member forms the
outer plates of one heat insulating wall and two other
heat insulating walls continuous with both ends of the
one heat insulating wall. As a result, the joints can be
reduced in the outer plates. Accordingly, even when no
urethane foam is used or a small amount of urethane
foam is used, absorption of moisture from the outside
can effectively be prevented. Further, the vacuum insu-
lation panels are adjacent to each other in the boundary
ofthe outer plate corresponding regions in the plate mem-
ber. One of the vacuum insulation panels has an end
located substantially at the boundary. The other vacuum
insulation panelhas an end spaced away from the bound-
ary substantially by the minimum distance such that the
plate member can be folded at the boundary. In this state,
one sides of the vacuum insulation panels are bonded
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to the outer plate corresponding regions. Consequently,
the vacuum insulation panels can enter the inside of the
corners of the single plate member with almost no gaps
with the result that heat leak can desirably be prevented.

Seventh Embodiment

[0121] In a seventh embodiment, the refrigerator 1 in-
cludes the heat insulating box 102 as shown in FIG. 41.
The heat insulating box 102 includes an outer box 111,
an inner box 112, a plurality of vacuum insulation panels
130, 131, 132 and 133, and sealing members 140. The
vacuum insulation panels 130 to 133 are provided be-
tween the outer box 111 and the inner box 112. The vac-
uum insulation panels 130 to 133 are independent of one
another. The heat insulating box 102 has four corners C.
[0122] A metal plate 113 as shown in FIG. 42A is
formed by folding a band-shaped steel plate. The metal
plate 113 includes a ceiling 114, a left side 115, a right
side 116 and a bottom 117. The ceiling 114, the left side
115, the right side 116 and the bottom 117 function as
outer plates. The metal plate 113 isfolded at 90° at moun-
tain fold parts 118, 119 and 120. The mountain fold part
118 is located between the ceiling 114 and the left side
115. The mountain fold part 119 is located between the
ceiling 114 and the right side 116. The mountain fold part
120 is located between the right side 116 and the bottom
117.

[0123] The metal plate 113 is folded at the mountain-
folded parts 118, 119 and 120 and thereafter, anend 121
of the left side 115 is welded to an end 122 of the bottom
117. As a result, the metal plate 113 is formed into a
vertically long outer box 111 as shown in FIG. 42B. The
outer box 111 is formed into a parallelepiped box shape
and has front and back openings 155 and 156. The bot-
tom 117 can be assembled independent of the ceiling
114 and the right and left sides 116 and 115.

[0124] The heat insulating box 102 has the plate-
shaped vacuum insulation panels 130, 131,132 and 133.
The vacuum insulation panel 130 is bonded to an inner
surface 114A of the ceiling 114. The vacuum insulation
panel 131 is bonded to an inner surface 115A of the left
side 115. The vacuum insulation panel 132 is bonded to
an inner surface 116A of the ceiling 116. The vacuum
insulation panel 133 is bonded to an inner surface 117A
of the ceiling 117.

[0125] Theinnerbox112is alsoformedinto a vertically
long cubic box in the same manner as the outer box 111,
asshowninFIG. 41. The innerbox 112is provided inside
the outer box 111. The inner box 112 is molded from
plastic, for example. The inner box 112 has dimensions
smaller than those of the outer box 111 so that the inner
box 112 is allowed to be put into the outer box 111. The
inner box 112 has a ceiling 124, a left side 125, a right
side 126 and a bottom 127. The ceiling 124, the left side
125, the right side 126 and the bottom 127 functions as
inner plates. The ceiling 124, the right and left sides 126
and 125 and the bottom 127 need notbe an integral piece
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but may be independent of one another.

[0126] The ceiling 124 of the innerbox 112 isin parallel
with the ceiling 114 of the outer box 111 and is opposed
to the ceiling 114 with a dimension T therebetween, as
shown in FIG. 107. The left side 125 of the inner box 112
is in parallel with the left side 115 of the outer box 111
and is opposed to the left side 115 with a dimension T
therebetween. The right side 126 of the inner box 112 is
in parallel with the right side 116 of the outer box 111 and
is opposed to the right side 116 with a dimension T ther-
ebetween. The bottom 127 of the inner box 112 is in
parallel with the bottom 117 of the outer box 111 and is
opposed to the bottom 117 with a dimension T therebe-
tween. The inner box 112 is thus disposed in the outer
box 111 with a gap of dimension T being defined there-
between.

[0127] Assume now that arrow X indicates a lateral di-
rection and arrow Y indicates a longitudinal direction in
FIG. 41. The vacuum insulation panels 130 and 133 are
provided so that sides of the panels 130 and 133 face in
the lateral direction or the horizontal direction. The vac-
uum insulation panels 131 and 132 are provided so that
sides of the panels 131 and 132 face in the longitudinal
direction or the vertical direction.

[0128] Each of the vacuum insulation panels 130, 131,
132 and 133 has a considerably higher heat insulating
performance than polyurethane foam. Accordingly, a
necessary heat insulating performance can be ensured
even when the vacuum insulation panels 130, 131, 132
and 133 are rendered thinner as compared with the case
where polyurethane foam is used as a heat insulating
material. Thus, the space between the outerbox 111 and
the inner box 112 can be rendered smaller when the vac-
uum insulation panels 130, 131, 132 and 133 are used
as the heat insulators of the heat insulating box 102. Ac-
cordingly, when external dimensions of the outer box 111
are constant, internal dimensions of the inner box 112
can be rendered larger in the heat insulating box 102 as
compared with the case where polyurethane foam is
used as the heat insulators. As a result, a storage capac-
ity of the heat insulating box 102 can be increased, so
that the capacity of the refrigerator 1 can be increased.
In this case, the vacuum insulation panel has a thickness
ranging from 10 to 30 mm.

[0129] The vacuum insulation panel 130 is disposed
in a space S between the ceiling 124 of the inner box 112
and the ceiling 114 of the outer box 111, as shown in
FIG. 41. The vacuum insulation panel 131 is disposed in
a space S between the left side 125 of the inner box 112
and the left side 115 of the outer box 111. The vacuum
insulation panel 132 is disposed in a space S between
the right side 126 of the inner box 112 and the right side
116 of the outer box 111. The vacuum insulation panel
133 is disposed in a space between the bottom 127 of
theinnerbox 112 and the bottom 117 ofthe outerbox 111.
[0130] Inthe embodiment, the vacuum insulation pan-
els 130 to 133 are bonded to the inner surface 111A of
the outer box 111 by an adhesive. However, the mounting
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manner should not be limited to the bonding. More spe-
cifically, the vacuum insulation panels 130, 131, 132 and
133 may be disposed on the inner surface of the outer
box 111 without use of an adhesive. According to this
construction, the vacuum insulation panels 130, 132, 132
are replaceable after installation.

[0131] Thefour corners C have the same construction,
as shown in FIG. 41. In the vertically disposed vacuum
insulation panel 131, an upper end 131T is in contact
with an inner surface 114A of the ceiling 114, and a lower
end 131R is in contact with an inner surface 117A of the
bottom 117. In the vertically disposed vacuum insulation
panel 132, an upper end 132T is in contact with the inner
surface 114A of the ceiling 114, and a lower end 132R
is in contact with the inner surface 117A of the bottom
117 in the same manner.

[0132] Entire surfaces of the ends 131T, 131R, 132T
and 132R need not be in contact but may be in contact
at least partially. Further, the upper ends 131T and 132T
of the vacuum insulation panes 131 and 132 may be
spaced slightly from the inner surface 114A of the ceiling
114. For example, the upper ends 131T and 132T of the
vacuum insulation panels 131 and 132 have only to be
located above the underside of the vacuum insulation
panel 130 or, more desirably, have only to be located
above a middle part of the vacuum insulation panel 130.
The lower ends 131R and 132R of the vacuum insulation
panels 131 and 132 have only to be located below the
upper surface of the vacuum insulation panel 133 or,
more desirably, have only to be located below the middle
part of the vacuum insulation panel 130.

[0133] In the horizontally disposed upper vacuum in-
sulation panel 130, a left end 130F is in contact with an
inner surface 131N of the vertically disposed vacuum in-
sulation panel 131, and a right end 130G is in contact
with an inner surface 132N of the vertically disposed vac-
uum insulation panel 132. In the horizontally disposed
vacuum insulation panel 133, a right end 133F is in con-
tact with the inner surface 131N of the vertically disposed
vacuum insulation panel 131, and a right end 133G is in
contact with the inner surface 132N of the vertically dis-
posed vacuum insulation panel 132 in the same manner.
[0134] The horizontal vacuum insulation panels 130
and 133 are thus held between the left vertical vacuum
insulation panel 131 and the right vertical vacuum insu-
lation panel 132. As a result, the left upper and lower
corners C are filled with the left vertical vacuum insulation
panel 131. Further, the right upper and lower corners C
are filled with the right vertical vacuum insulation panel
131. Accordingly, since all the corners C are filled with
the vacuum insulation panels and have no gaps, the heat
insulating performance can be insured at each one of the
corners C, and leak of air can be suppressed. More spe-
cifically, each one of the corners C has a function of pre-
venting vacuum leak or air from leaking through a gap of
the corner outside the outer box 111 and can increase
the stiffness at each corner of the heatinsulating box 102.
[0135] Each of the vacuum insulation panels 130, 131,
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132 and 133 is constructed of a core 170 and a laminate
film 171 as shown in FIGS. 43A and 43B. The core 170
is a glass-wool plate, for example. The laminate film 171
has a metal foil layer or a metal deposited layer and is
superior in moisture-proof property and gas-barrier prop-
erty. The core 170 is wrapped in the laminate film 171,
so that the inside is formed into a vacuum porous struc-
ture. As a result, each of the vacuum insulation panels
130, 131,132 and 133 retains a high vacuum space factor
exceeding 90%, for example. The laminate film 171 has
two seal-off parts 172 and 173. The seal-off part 172
seals off the core 170. The seal-off parts 172 and 173
are formed by partially applying heat to the seal-off parts
172 and 173, for example.

Eighth Embodiment

[0136] An eighth embodiment will be described with
reference to FIG. 44. FIG. 44 shows a right upper one of
four corners C of the heat insulating box 102 in the eighth
embodiment. The other corners C are also constructed
in the same manner as the right upper corner C. The
seal-off part 173 of the vacuum insulation panel 130 is
folded toward an inner surface 114A of the ceiling 114
of the outer box 111 to be disposed in a recess 130N of
the vacuum insulation panel 130. The seal-off part 172
of the vacuum insulation panel 132 is also folded to an
inner surface 116A of the side 116 of the outer box 111
tobe disposedin arecess 132M of the vacuum insulation
panel 132 in the same manner as the seal-off part 173.
In this case, the seal-off parts 172 and 173 are configured
not to be folded to the inner surface side of the inner box
112. A manner of placing the seal-off parts 172 and 173
at each one of the other three corners C is the same as
described above.

[0137] The followingwilldescribe the reason for folding
and placing the seal-off part 172 as described above.
The outer box 111 is made of a metal plate having large
stiffness. On the other hand, the inner box 112 is made
of a plastic plate having smaller stiffness than the metal.
In this case, when the seal-off parts 172 and 173 are
folded to the inner box 112 side, the inner box 112 has
a possibility of bulging inward under the influence of the
thickness of the folded seal-off parts 172 and 173. The
inner box 112 would then lose flatness, degrading the
appearance thereof.

[0138] In view of the problem, the seal-off parts 172
and 173 are folded to the outer box 111 side. As a result,
theinnerbox 112 can be prevented from being influenced
by the thicknesses of the folded seal-off parts 172 and
173. Further, the folded seal-off parts 172 and 173 are
placed in the recesses 130N and 132M respectively. As
a result, the outer box 111 can also be prevented from
being influenced by the thicknesses of the folded seal-
off parts 172 and 173. Consequently, the flatness of the
outer and inner boxes 111 and 112 can be ensured. As
a result, the inner box 112 can be disposed neatly with
respect to the vacuum insulation panels 130 to 133. The
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above-described structure of folding and placing the seal-
off parts 172 and 173 is applied to each of the vacuum
insulation panels 130 to 133.

[0139] In the eighth embodiment, too, the vacuum in-
sulation panels 130 to 133 are disposed between the
outer box 111 and the inner box 112, and each corner C
is filled with the vacuum insulation panel. Accordingly,
the heat insulating performance can be ensured at each
corner C in the eighth embodiment as in the first embod-
iment. Arectangular vacuum insulation panel is disposed
at the rear side of the heat insulating box 102.

Ninth Embodiment

[0140] A ninth embodiment will be described with ref-
erence to FIG. 45. Inthe laterally disposed upper vacuum
insulation panel 130, the left end 130C thereof is in con-
tact with the inner surface 115A of the left side 115 of the
outerbox 111, and therightend 130D thereofis in contact
with the inner surface 116A of the right side 116 of the
outer box 111. In the laterally disposed lower vacuum
insulation panel 133, the left end 130C thereof is in con-
tact with the inner surface 115A of the left side 115 of the
outerbox 111, andtherightend 130D thereofis in contact
with the inner surface 116A of the right side 116 of the
outer box 111 in the same manner as described above.
[0141] Onthe other hand, in the vertically disposed left
vacuum insulation panel 131, the upper end 131F thereof
is in contact with the inner surface 130M of the upper
vacuum insulation panel 130, and the lower end 131G
thereof is in contact with the inner surface 133M of the
lower vacuum insulation panel 133. In the vertically dis-
posed right vacuum insulation panel 132, the upper end
132F thereof is in contact with the inner surface 130M of
the upper vacuum insulation panel 130, and the lower
end 132G thereof is in contact with the inner surface
133M of the lower vacuum insulation panel 133 in the
same manner as described above.

[0142] The vertical vacuum insulation panels 131 and
132 are held between the upper lateral vacuum insulation
panel 130 and the lower lateral vacuum insulation panel
133, with the result that the upper right and left corners
C are filled with the upper lateral vacuum insulation panel
133. Further, the lower right and left corners C are filled
with the lower lateral vacuum insulation panel 133. Ac-
cordingly, since each corner is filled with the vacuum in-
sulation panel and accordingly has no void, the heat in-
sulating performance cam be ensured in each corner C,
and air leak can be suppressed. More specifically, each
one of the corners C has a function of preventing vacuum
leak or airfrom leaking through a gap of the corner outside
the outer box 111 and can increase the stiffness at each
corner of the heat insulating box 102.

Tenth Embodiment

[0143] A tenth embodiment will be described with ref-
erence to FIG. 46. FIG. 46 shows a right upper one of
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four corners C of the heat insulating box 102 in the tenth
embodiment. The other corners C are also constructed
in the same manner as the right upper corner C. The
seal-off part 173 of the vacuum insulation panel 130 is
folded toward the inner surface 114A of the ceiling 114
of the outer box 111 to be disposed in a recess 130H of
the vacuum insulation panel 130. The seal-off part 172
of the vacuum insulation panel 132 is also folded to an
inner surface 116A of the side 116 of the outer box 111
to be disposed in a recess 132J of the vacuum insulation
panel 132 in the same manner as the seal-off part 173.
In this case, the seal-off parts 172 and 173 are configured
not to be folded to the inner surface side of the inner box
112. A manner of placing the seal-off parts 172 and 173
at each one of the other three corners C is the same as
described above.

[0144] According to this, the tenth embodiment can
achieve the same advantageous effect as the eighth em-
bodiment.

Eleventh Embodiment

[0145] An eleventh embodiment will be described with
reference to FIG. 47. In the eleventh embodiment, the
vacuum insulation panels 130, 131, 132 and 133 are con-
nected together into an integral body W1. The integral
body W1 isbonded to the inner surface 114A of the ceiling
114, the inner surfaces 116A and 115A of the right and
left sides 116 and 115, the inner surface 117A of the
bottom 117, thereby forming an integral body W2. More
specifically, the integral body W1 is formed by connecting
the vacuum insulating panels 130 to 133 sequentially.
Further, the integral body W2 is formed by connecting
the integral body W1 to the inner surfaces 114A, 115A,
116A and 117A.

[0146] The integral body W2 has three recesses 90
and two recesses 91. The recesses 90 are located at the
integral body W1 side and are provided at positions cor-
responding to mountain-folded parts 118, 119 and 120
respectively. Each recess 190 has a semicircular section
as shown in FIG. 47B. The recesses 191 are provided
at both ends of the integral body W1 respectively. Each
recess 191 is formed to have a cross-section that is a
quarter of a circle. When the integral body W1 is folded
with the result that both ends thereof are butted together,
the recesses 191 have the same cross-section as the
recesses 90, that is, the semicircular cross-section. In
this case, the vacuum insulation panels 130 to 133 are
continuously formed using a connecting part 95 having
a smaller thickness than the vacuum insulation panels.
[0147] According to the above-described construction,
the integral body W2 can easily be folded at the mountain-
folded parts 118 to 120 with the three recesses 90 as the
fulcrums as shown in FIG. 47C. As aresult, the outer box
111 having the vacuum insulation panels 130 to 133 can
easily be obtained. Further, the connecting part 95 of the
recesses 90 is thinner than the vacuum insulation panels
130 to 133. As aresult, the vacuum insulation panels 130
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to 133 can easily be folded at the corners C into the box
shape.

Twelfth Embodiment

[0148] A twelfth embodiment will be described with ref-
erenceto FIG. 48. In the twelfth embodiment, the vacuum
insulation panels 130 to 133 are discrete from one an-
other. The vacuum insulation panel 130 is bonded to the
inner surface 114A of the ceiling 114. The vacuum insu-
lation panel 131 is bonded to the inner surface 115A of
the left side 115. The vacuum insulation panel 132 is
bonded to the inner surface 116A of the ceiling 116. The
vacuum insulation panel 133 is bonded to the inner sur-
face 117A of the ceiling 117. Thus, the vacuum insulation
panels 130, 131, 132 and 133 are bonded to the inner
surfaces 114A, 115A, 116A and 117A respectively,
thereby forming an integral body W3. More specifically,
the integral body W3 includes the vacuum insulation pan-
els 130, 131, 132 and 133 bonded to the inner surfaces
114A, 115A, 116A and 117A respectively.

[0149] The integral body W3 has three recesses 100
and two recesses 101. The recesses 100 are provided
to be located at positions corresponding to the mountain-
folded parts 118, 119 and 120 of the integral body W3 at
the sides of the vacuum insulation panels 130 to 133
respectively. Each recess 100 has a substantially trian-
gular cross-section as shown in FIG. 48B. The recesses
101 are provided on both ends of the integral body W3
at the sides of the vacuum insulation panels 130 to 133
respectively. More specifically, the recesses 101 are pro-
vided on a left end 121 and arightend 122. The recesses
101 are formed by slanting the ends of the vacuum insu-
lation panels 131 and 133. When the integral body W3
is folded with the result that both ends thereof are butted
together, the recesses 101 have the same cross-section
as the recesses 100, that is, the semicircular cross-sec-
tion. In this case, the ends of the vacuum insulation pan-
els 130 to 133 have first sides located at the inner surface
114A, 115A, 116A and 117A and second sides opposed
to the inner surface 114A, 115A, 116A and 117A. The
first sides have larger dimensions than the second sides.
[0150] Accordingto the above-described construction,
the twelfth embodiment can achieve the same advanta-
geous effects as the eleventh embodiment. Further, as
shown in FIG. 48C, the ends of the adjacent vacuum
insulation panels, for example, the ends of the vacuum
insulation panels 130 and 132 are in contact with each
other at about 45°, thereby forming a stopper-shaped
part 150. As aresult, the adjacentvacuum insulation pan-
els can reliably be brought into contact with each other
at the corner C. Another heat insulator 151 is provided
inside the stopper-shaped part 150. Consequently, even
if the adjacent vacuum insulation panels are separated
from each other at the stopper-shaped part thereby to
resultin a gap therebetween, the insulator 151 can close
the gap formed at the corner C. This can ensure an in-
sulating performance at the corner C.

10

15

20

25

30

35

40

45

50

55

18

[0151] Other embodiments will be described with ref-
erence to FIGS. 49A to 50B. In the embodiment shown
in FIG. 49A, recesses 140 are provided between the ad-
jacentvacuum insulation panels 130 to 133. Each recess
140 has a semicircular cross-section. The adjacent vac-
uum insulation panels, for example, the vacuum insula-
tion panels 130 and 132 have a thin connection 141. In
this case, too, the connection 141 is thinner than the vac-
uum insulation panels. Accordingly, the vacuum insula-
tion panels 130 to 133 can easily be folded at the corners
C into the box shape. In this case, the core need not be
located in the connection, and the seal-off parts 172 and
173 of the bags enclosing the cores have only to be con-
nected to each other.

[0152] In the embodiment as shown in FIG. 49B, the
adjacent vacuum insulation panels, for example, the vac-
uum insulation panels 130 and 132 are separate mem-
bers or are formed independent of each other. A gap SS
is defined between the vacuum insulation panels 130 and
132. Accordingly, the gap SS is defined between ends
130K and 132K of the vacuum insulation panels 130 and
132 at the corner C, as shown in FIG. 49C. According to
this construction, for example, when the horizontal vac-
uum insulation panel 130 is desired to be moved in the
direction of arrow V in FIG. 49C for position adjustment,
the position of the vacuum insulation panel 130 can easily
be adjusted using the gap SS.

[0153] In the embodiment as shown in FIG. 50A, the
adjacent vacuum insulation panels, for example, the vac-
uum insulation panels 130 and 132 are separate mem-
bers or are formed independent of each other. The gap
SSis defined between the vacuum insulation panels 130
and 132. Further, the vacuum insulation panels 130 and
132 are covered by a laminate film 171 thereby to be
integrated with each other. According to this construction,
for example, when the vertical vacuum insulation panel
132 is desired to be moved in the direction of arrow P in
FIG. 50A for position adjustment, a loosened part 145 of
the laminate film 171 can be held between the ends of
the panes 130 and 132 to be placed as shownin FIG. 50B.
[0154] A method of manufacturing the insulation box
of the embodiments will be described with reference to
FIGS. 51A, 51B and 51C. The vacuum insulation panels
130 to 132 are mounted on a metal plate 113M as shown
in FIG. 51A. The recesses 90 are provided between the
adjacent vacuum insulation panels 130 to 132. The metal
plate 113M is folded with the recesses 90 serving as the
fulcrums as shown in FIG. 51B. As a result, the ceiling
114, the left side 115 and the right side 116 are formed.
The right and left sides 116 and 115 are located opposite
each other.

[0155] The vacuum insulation panel 133 of the bottom
is held between the bottom 117 made of a metal plate
and another bottom 127. The bottom 117 is provided on
the side of the vacuum insulation panel 133 opposed to
the refrigerator interior. The bottom 127 is provided on
the side of the vacuum insulation panel 133 located at
the refrigerator interior. The bottom 117 is fixed to mounts
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116D and 115D of the right and left sides 116 and 115
by screws 99. As a result, the heat insulating box 102 of
the refrigerator is obtained which has the outer box 111,
the inner box 112 and the vacuum insulation panels 130
to 133 as shown in FIG. 51C.

[0156] The heatinsulating box 102 has covering mem-
bers 199 as shown in FIG. 51C. The covering members
199 are provided at the corners CN of the inner box 112
in order to cover the gaps at the respective corners CN.
Each covering member 199 has a function of maintaining
the corner CN at 90° as a holding member and a function
of closing the gap of the corner CN to prevent light inci-
dence. The ceiling 124 and the sides 125 and 126 can
be prevented from bending thereby to be unable to main-
tain the angle of 90° by the function of the covering mem-
bers 199 as the holding member. Passages for electrical
cables, piping, cold air passage and the like can be
formed inside the covering members 199. The inner box
112 includes a plurality of plates.

[0157] In each of the above-described embodiments,
in the heat insulating box 102 shown in FIG. 42B, the
vacuum insulation panel mounted to close the rear open-
ing 156 can be provided when the outer box 111 is formed
or after the inner box 112 has been disposed in the outer
box 111.

[0158] The refrigerator of the embodimentincludes the
outer box, the inner box disposed in the outer box and
the vacuum insulation panels provided between the outer
and inner boxes. The adjacent vacuum insulation panels
are disposed to be in contact with each other at the cor-
ners of the outer and inner boxes. As a result, since the
corners of the refrigerator are filled with the vacuum in-
sulation panels, the insulating performance can be en-
sured at the corners.

[0159] One or more of the above-described embodi-
ments may optionally be combined together. Further, the
structure of the refrigerator 1 as shown in FIG. 1 is an
example, and any structure may be employed.

[0160] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the invention. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form of the embodiments described herein
may be made without departing from the spirit of the in-
vention. The accompanying claims and their equivalents
are intended to cover such forms or modifications as
would fall within the scope and spirit of the invention.

Claims

1. A method of manufacturing a heat insulating box of
a refrigerator,
wherein the heat insulating box includes a right heat
insulating wall, a left heat insulating wall, an upper
heat insulating wall, a lower heat insulating wall and
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a rear heat insulating wall and is formed into a rec-
tangular box shape with an open front;

wherein the heat insulating box has vacuum insula-
tion panels between outer plates and inner plates
respectively;

wherein a heat insulating wall main body is manu-
factured by the method, the heat insulating wall main
body including one of the heat insulating walls and
two of the remaining heat insulating walls, continu-
ous with opposite ends of the one heat insulating
wall respectively, the other remaining heat insulating
walls being joined to the heat insulating wall main
body,

the method comprising:

a first step of bonding one sides of the vacuum
insulation panels to an inner surface of a plate
member formed into a flat shape and having re-
gions corresponding to the outer plates of the
one heat insulating wall and the two remaining
heat insulating walls respectively, the inner sur-
face of the plate member belonging to the cor-
responding regions,

wherein one of the vacuum insulation panels ad-
jacent to each other at a boundary of the corre-
sponding regions has an end caused to corre-
spond to the boundary, and the other vacuum
insulation panel has an end spaced away from
the boundary by a minimum distance which al-
lows the plate member to be folded at the bound-
ary;

a second step of bonding the inner plates to
sides of the vacuum insulation panels opposed
to the one sides of the vacuum insulation panels
bonded at the first step, before or after execution
of the first step; and

a third step of folding the plate member inward
at the boundaries after execution of the first and
second steps.

The manufacturing method according to claim 1,
wherein the first step is executed after an adhesive
hasbeen applied to the opposed sides of the vacuum
insulation panels by a roll coater method and the
inner plates have been bonded to the opposed sides
of the vacuum insulation panels.

A refrigerator comprising a heat insulating box in-
cluding an outer box, an inner box provided in the
outer box, a plurality of vacuum insulation panels
provided between the outer box and the inner box,
wherein the vacuum insulation panels adjacent to
each other are disposed to be in contact with each
other at a corner of the heat insulating box.

The refrigerator according to claim 3, wherein the
adjacentvacuum insulation panels are disposed hor-
izontally and vertically respectively, and the horizon-
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tally disposed vacuum insulation panel has an end
in contact with a side of the vertically disposed vac-
uum insulation panel at the corner.

The refrigerator according to claim 3, wherein the
adjacentvacuuminsulation panels are disposed hor-
izontally and vertically respectively, and the vertically
disposed vacuum insulation panel has an end in con-
tact with a side of the horizontally disposed vacuum
insulation panel at the corner.

The refrigerator according to claim 3, wherein:

the corner of the heat insulating box is formed
by folding a continuous plate;

the adjacent vacuum insulation panels are con-
nected to each other by a thin connection at the
corner or separated from each other at the cor-
ner.

The refrigerator according to claim 3, wherein the
adjacent vacuum insulation panels have respective-
ly ends in contact with each other at the corner.

The refrigerator according to claim 7, wherein the
ends of the adjacent vacuum insulation panels in-
clude acontact portion provided with a heatinsulator.

The refrigerator according to claim 3, wherein:

the inner box is formed by combining a plurality
of plates; and

the plates include plates which are adjacent to
each other and have respective ends connected
to each other by a thin connecting part at the
corner or provided at portions where the vacuum
insulation panels are separated from each other.

The refrigerator according to any one of claims 3 to
5, wherein:

each vacuum insulation panel has a core and a
film covering the vacuum insulation panel; and
the film has a seal-off part disposed at an inner
surface side of the outer box.

The refrigerator according to any one of claims 3 to
9, wherein the heat insulating box is constructed by
manufacturing a heat insulating wall main body in-
cluding one of the heat insulating walls and two of
the remaining heat insulating walls, continuous with
opposite ends of the one heat insulating wall respec-
tively, the other remaining heat insulating walls being
joined to the heat insulating wall main body,

the manufacturing including:

a first step of bonding one sides of the vacuum
insulation panels to an inner surface of a plate
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member formed into a flat shape and having re-
gions corresponding to the outer plates of the
one heat insulating wall and the two remaining
heat insulating walls respectively, the inner sur-
face of the plate member belonging to the cor-
responding regions,

wherein one of the vacuum insulation panels ad-
jacent to each other at a boundary of the corre-
sponding regions has an end caused to corre-
spond to the boundary, and the other vacuum
insulation panel has an end spaced away from
the boundary by a minimum distance which al-
lows the plate member to be folded at the bound-
ary;

a second step of bonding the inner plates to
sides of the vacuum insulation panels opposed
to the one sides of the vacuum insulation panels
bonded at the first step, before or after execution
of the first step; and

a third step of folding the plate member inward
at the boundaries after execution of the first and
second steps.
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