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(67)  There has been a problem where, because an
inner case is configured as a single integralmolded article
by molding, a large mold is required and manufacturing
costs are high. Provided is a low-cost refrigerator. The
refrigerator comprises an insulative case body (2) that
includes an outer case (14), an inner case (15) provided
inside the outer case, and a vacuum insulation panel (16)
provided between the outer case (14) and the inner case
(15). Atleast a portion of the inner case (15) is configured
using plate-shaped sheet members (Sa and Sb).
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Description
Technical Field

[0001] Embodiments of the present invention relate to
a refrigerator.

Background Art

[0002] A heat insulation box of a refrigerator has re-
cently been constructed to have a vacuum heatinsulation
panel between an inner box and an outer box. In this
case, the inner box is composed into an integrally molded
article formed by injection molding or vacuum molding in
its entirety.

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

Summary of the Invention
Problem to be overcome by the Invention

[0004] Since the inner box is composed into a single
integrally molded article by die forming in the above-men-
tioned refrigerator, a large die is required, resulting in a
problem of an increase in the production cost.

[0005] Therefore, an object is to provide a low cost
refrigerator.

Means for Overcoming the Problem

[0006] One embodiment of the present invention pro-
vides a refrigerator comprising a heat insulation box in-
cluding an outer box, an inner box provided inside the
outer box and a vacuum heat insulation panel provided
between the outer box and the inner box, wherein at least
a part of the inner box is constructed of a flat-plate-
shaped sheet member.

Brief Description of the Drawings
[0007]

FIG. 1 is a perspective of a heat insulation box of a
refrigerator in accordance with a first embodiment,
as viewed from below;

FIG. 2 is a perspective view of the heat insulation
box as viewed from above;
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FIG. 3 is a perspective view of the refrigerator as
viewed from above;

FIG. 4 is a transversely sectional plan view of the
heat insulation box;

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

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

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

FIG. 8 is an enlarged view of a part indicated by
symbol K in FIG. 4;

FIG. 9 is a transversely sectional plan view of a cor-
ner portion between the left heat insulation wall and
an inner heat insulation wall;

FIG. 10 is a longitudinally sectional front view of a
corner portion between the left heat insulation wall
and an upper heat insulation wall;

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

FIG. 12 is a perspective view of the fixture attached
to the left inner plate;

FIG. 13 is a longitudinal section of the fixture and its
periphery;

FIG. 14 is alongitudinal section of the fixture to which
a connecting plate is attached;

FIG. 15 is a transversely sectional plan view of a
connecting portion of a transverse beam and the left
heat insulation wall;

FIG. 16 is a perspective view of a shelf plate support
as viewed from the rear;

FIG. 17 is an exploded longitudinal section 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 in its mounted state;

FIG. 19is a view similar to FIG. 1, showing a second
embodiment;

FIG. 20 is a view similar to FIG. 2;

FIG. 21 is a view similar to FIG. 5;

FIG. 22 is a view similar to FIG. 9;

FIG. 23 is a longitudinally sectional side view of a
shelf plate supporting part;

FIG. 24 is a longitudinally sectional side view of the
shelf plate supporting part as viewed from a different
angle from FIG. 23;

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

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

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

FIG. 28 is a view similar to FIG. 1, showing a third
embodiment;

FIG. 29 is a view similar to FIG. 5;

FIG. 30 is a view similar to FIG. 18, showing a fourth
embodiment;

FIG. 31 is a view similar to FIG. 17;
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FIG. 32 is a longitudinally sectional front view of a
part of the heat insulation box of a refrigerator in ac-
cordance with a fifth embodiment;

FIG. 33 is a longitudinally sectional front view of a
partially developed heat insulation box; and

FIG. 34 is a longitudinally sectional front view of a
part of the heat insulation box in an exploded state.

Best Mode for Carrying Out the Invention

[0008] Refrigerators in accordance with several em-
bodiments will be described with reference to the draw-
ings. ldentical or similar parts in the embodiments are
labeled by the same reference symbols and the descrip-
tion of these parts will be eliminated.

(First Embodiment)

[0009] A first embodiment will be described with refer-
ence to FIGS. 1 to 18. A refrigerator 1 as shown in FIG.
3 includes a heat insulation box 2. The heat insulation
box 2 has one side that is open. In the specification, the
open side of the heat insulation box 2 corresponds to a
front of the refrigerator 1 and a right-left direction on the
paper of FIG. 1 corresponds to a right-left direction of the
refrigerator 1.

[0010] On the front of the heat insulation box 2 are
provided a left pivot door 3, a right pivot door 4 and a
plurality of slide-out doors 5 to 8 as shown in FIG. 3. Each
of the doors 3 to 8 has a heat insulation material (not
shown) therein. The heat insulation box 2 has a pair of
upper and lower hinges 3a and 3b and a pair of upper
and lower hinges 4a and 4b as shown in FIGS. 1 and 2.
The left pivot door 3 is pivotally supported by the hinges
3a and 3b. The right pivot door 4 is pivotally supported
by the hinges 4a and 4b.

[0011] Theheatinsulation box 2 is constructed by con-
necting a plurality of divided unit heat insulation walls 9
to 13. More specifically, the heat insulation box 2 is con-
structed by connecting a left heat insulation wall 9, a right
heat insulation wall 10, an upper heat insulation wall 11,
a lower heat insulation wall 12 and an inner heat insula-
tion wall 13.

[0012] The heatinsulation box2 hastransverse beams
51,52 and 53 and a longitudinal beam 54. The transverse
beams 51, 52 and 53 are provided at the opening side
of the heat insulation box 2. The transverse beams 51 to
53 transversely connect between right and left edges of
the heat insulation box 2, that is, between a right heat
insulation wall 10 and a left heat insulation wall 9. The
longitudinal beam 54 longitudinally connects between
the transverse beams 52 and 53 midway in the right-left
direction of the transverse beams 52 and 53. A first par-
tition wall 55 for storage compartment partition is provid-
ed in the rear of the transverse beam 51. A second par-
tition wall 56 for storage compartment partition is provid-
ed in the rear of the transverse beam 52.

[0013] The heat insulation box 2 has therein a refrig-
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erating compartment 57, a vegetable compartment 58,
a small freezing compartment 59, an ice making com-
partment 60 and a freezing compartment 61 all as storage
compartments. The refrigerating compartment 57 is
formed above a first partition wall 55. The vegetable com-
partment 58 is formed between the first and second par-
tition walls 55 and 56. The small freezing compartment
59 is formed between the transverse beams 52 and 53
so as to be located in the right of the longitudinal beam
54. The ice making compartment 60 is formed between
the transverse beams 52 and 53 so as to be located on
the left of the longitudinal beams 54, that is, so as to be
located on the left of the small freezing compartment 59.
The freezing compartment 61 is formed below the trans-
verse beam 53.

[0014] The refrigerating compartment 57 has a front
opening opened and closed by the pivot doors 3 and 4
as shown in FIG. 3. The vegetable compartment 58 has
a front opening opened and closed by the slide-out door
5. The slide-out door 5 has a vegetable container (not
shown) formed integrally on the rear side thereof. The
small freezing compartment 59 has a front opening
opened and closed by the slide-out door 6. The slide-out
door 6 has a frozen food container (not shown) formed
integrally on the rear side thereof. The ice making com-
partment 60 has a front opening opened and closed by
the slide-out door 7. The slide-out door 7 has an ice re-
ceiving container (not shown) formed integrally on the
rear side thereof. The freezing compartment 61 has a
front opening opened and closed by a slide-out door 8.
The slide-out door 8 has a frozen food container (not
shown) formed integrally with the rear side thereof.
[0015] The second partition wall 56 as shown in FIGS.
1 and 2 has therein a heat insulation material such as
foam polystyrene or foam urethane. As a result, the sec-
ond partition wall 56 separates the small freezing com-
partment 59 and the ice making compartment 60, and
the vegetable compartment 58 in a heat insulation man-
ner. There is a large difference in a storage temperature
between the small freezing compartment 59 and the ice
making compartment 60, and the vegetable compart-
ment 58. The first partition wall 55 is constructed of a
synthetic resin plate member, for example, and sepa-
rates the refrigerating compartment 57 and the vegetable
compartment 58. There is not a large difference in stor-
age temperature between the refrigerating compartment
57 and the vegetable compartment 58.

[0016] Theheatinsulationbox?2andthe heatinsulation
walls 9 to 13 will now be described. An outer box 14
constitutes an entire outer frame of the heat insulation
box 2. The outer box 14 is constructed by combining a
plurality of divided outer plates. More specifically, the out-
er box 14 is constructed by combining 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. The
left outer plate 14A constitutes a left outer surface of the
outer box 14. The right outer plate 14B constitutes a right
outer surface of the outer box 14. The upper outer plate
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14C constitutes an upper outer surface of the outer box
14. The lower outer plate 14D constitutes a lower outer
surface of the outer box 14. The rear outer plate 14E
constitutes a rear outer surface of the outer box 14. The
outer plates 14A to 14E are made of a steel plate. The
left outer plate 14A and the right outer plate 14b are bi-
laterally symmetrical.

[0017] The inner box 15 constitutes an inner surface
of the heat insulation box 2. The inner box 15 is con-
structed by combining a plurality of divided inner plates.
More specifically, the inner box 15 is constructed by com-
bining 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 constitutes a left
inner surface of the inner box 15. The right inner plate
15B constitutes a right inner surface of the inner box 15.
The upper inner plate 15C constitutes an upper inner
surface of the inner box 15. The lower inner plate 15D
constitutes a lower inner surface of the inner box 15. The
rear inner plate 15E constitutes a rear inner surface of
the inner box 15.

[0018] The right and leftinner plates 15B and 15A are
bilaterally symmetrical and are constructed of a flat-plate
shaped sheet member Sa made from a synthetic resin
such as ABS resin. FIG. 5 shows the sheet member Sa
to which are mounted fixtures 26, a shelf plate support
30, guide rail fixtures 33 and 34 and partition wall sup-
ports 35 and 36 all of which will be described later.
[0019] Theupperinnerplate 15C has an L-shaped por-
tion 17 formed integrally therewith as also shown in FIG.
6. The L-shaped portion 17 serves as a curved portion
and protrudes to the compartment interior, that is, to an
interior of the heat insulation box 2. The upper inner plate
15C is comprised of an integrally molded article 1a from
a synthetic resin such as olefin resin.

[0020] Thelowerinner plate 15D has a waste receiving
portion 18 formed integrally therewith as also shown in
FIG. 7. The wastereceiving portion 18 serves as a curved
portion. The lower inner plate 15D is comprised of an
integrally molded article Ib from a synthetic resin. These
integrally molded articles la and Ib are molded by injec-
tion molding or vacuum molding.

[0021] The rear inner plate 15E is comprised of a flat-
plate shaped sheet member Sb made from synthetic res-
in as shown in FIGS. 1 and 2. Note that the sheet mem-
bers Sa and Sb can be produced by extrusion or rolling
without use of any molding die having a special shape.
Furthermore, a commercially available flat-plate shaped
sheet member may be used.

[0022] A vacuum heat insulation panel 16 is provided
between the outer and inner boxes 14 and 15 as shown
in FIG. 4. The vacuum heat insulation panel 16 is com-
posed of a plurality of divided plate-shaped unit panels.
More specifically, the vacuum heat insulation panel 16
is composed of a left upper 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.
Since the unit panels are constructed in the same man-
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ner, the left unit panel 16A will be described, for example.
[0023] The left unit panel 16A is constructed by putting
abase material 19 into an envelope 20 and decompress-
ing and sealing an interior of the envelope 20 by vacuum
evacuation, as shown in FIGS. 8 and 9. The base material
19 is formed into a plate shape by hardening a laminated
material of inorganic fiber such as glass wool. The enve-
lope 20 contains a metal layer such as an aluminum vapor
deposition layer or aluminum foil layer in order to have a
gas barrier performance that causes gas to pass through
the envelope 20. Each unit panel is generally referred to
as "vacuum heat insulation panel."

[0024] The left heatinsulation wall 9 includes a left out-
er plate 14A, a left inner plate 15A and a left unit panel
16A disposed between the plate 14A and 15A as shown
in FIG. 5. The plates are bonded to one another into a
unit heat insulation wall.

[0025] Front ends of the outer and inner boxes 14 and
15, that is, front ends of the left and right heat insulation
walls 9 and 10 are connected to each other by a front
end connecting member 21, as shown in FIG. 8. More
specifically, regarding the front end of the left heat insu-
lation wall 9, the front ends of the left outer and inner
plates 14A and 15A are connected to each other by a
front end connecting member 21. The front end connect-
ing member 21 is made from synthetic resin and has a
heat insulation performance. In this case, since the front
ends of the right and left heat insulation walls 10 and 9
are bilaterally symmetrical, only the front end of the left
heat insulation wall 9 will be described.

[0026] The front ends of the left outer and inner plates
14A and 15A extend forward from a front end of the left
unit panel 16A. The front end of the left outer plate 14A
is bent to the left inner plate 15A side, extending to a
central part in a thicknesswise direction of the left unit
panel 16A. A bent portion of the front end of left outer
heatinsulation wall 16A will be referred to as "bent portion
14Aa." IN this case, the bent portion 14Aa does not ex-
tend rightward over the left inner plate 15A. This sup-
presses flow of heat outside the heat insulation box 2 via
the outer box 14, in this case, the left outer plate 14A into
the storage compartment.

[0027] Aninnerspace is defined by the 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. A heat insulation material such
as a soft tap 22 is provided in the inner space. The heat
insulation material may be made from foam polystyrene,
instead of the soft tape 22.

[0028] Theright heatinsulation wall 10 and the left heat
insulation wall 9 are bilaterally symmetrical and are con-
structed in the same manner.

[0029] The upper heatinsulation wall 11 has an upper
unit panel 16C between the upper outer and inner plates
14C and 15C as shown in FIG. 10. The upper unit panel
16C is bonded to the upper inner plate 15C. Foam ure-
thane 24 fills a gap between the upper unit panel 16S
and the upper outer plate 14C. The upper outer plate
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14C has an L-shaped portion 17a corresponding to the
L-shape portion 17 of the upper inner plate 15C as shown
in FIG. 2. As a result, the rear part of the upper heat
insulation wall 11 protrudes downward as a whole. More
specifically, the upper heatinsulationwall 11 has arecess
11a in the rear part thereof. A space in the rear of the
recess 11aserves as amechanical compartment. Acom-
pressor, a condenser and the like constituting the refrig-
eration cycle are provided in the mechanical compart-
ment 11b although none of them are shown. The me-
chanical compartment 11b is closed by a mechanical
compartment cover 11c as shown in FIG. 3.

[0030] A distance between the upper unit panel 16C
and the upper outer plate 14C or a thickness of a part of
the foam urethane is set to be smaller than a thickness
of the upper unit panel 16C and an outer diameter of a
pipe of the refrigeration cycle, for example, a suction pipe.
This reduces an amount of foam urethane 24 used. In
FIG. 10, when pipes of the refrigeration cycle are ar-
ranged, the pipes may be caused to pass through the left
upper corner of the heat insulation box 2 in the front-rear
direction. In this case, the corner is a space surrounded
by aleftend surface of the upper unitpanel 16C, an upper
end surface of the left unit panel 16A, a left edge of the
upper outer plate 14C and an upper edge of the left outer
plate 14A.

[0031] The left end of the upper outer plate 14C is con-
nected to the left outer plate 14A while being separate
from the upper surface of the upper unit panel 16C, as
shown in FIG. 10. The right end of the upper outer plate
14C is also connected to the right outer plate 14B while
being separate from the upper surface of the upper unit
panel 16C although the connection is not shown in detail.
The upper inner plate 15C has connecting portions 15C1
which are provided on right and left side edges of the
upper inner plate 15C, as also shown in FIG. 6. The con-
necting portions 15C1 connect the upper inner plate 15C
and the left inner plate 15A to each other as shown in
FIG. 10. In this case, distal ends of the connecting por-
tions 15C1 are connected to the left inner plate 15A by
a connecting member (not shown).

[0032] The left connecting portion 15C1 will now be
described. Note that the right connecting portion is con-
structed in the same manner as the left connecting por-
tion 15C1 and that the right connecting portion and the
left connecting portion 15C1 are bilaterally symmetrical.
The connecting portions 15C1 have respective ribs 15C2
as shown in FIG. 10. The connecting portion 15C1 has
arib 15C2 which is located at the inside of the distal end
of the connecting portion 15C1 or at the foam urethane
24 side and protrudes upward substantially in parallel to
the leftinner plate 15A. A soft tape 23 as a heat insulation
material leak preventing member is inserted between the
rib 15C2 and the left inner plate 15A. The soft tape 23
suppresses leak of foam urethane 24 during the filling of
the foam urethane.

[0033] The lower heat insulation wall 12 has a lower
unit panel (not shown) between the lower outer plate 14D
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and the lower inner plate 15D. The lower unit panel is
bonded to the lower outer plate 14D and the lower inner
plate 15D. Thus, a unitheatinsulation wall is constructed.
The lower heat insulation wall 12 may be constructed by
bonding the lower inner plate 15D and the lower unit pan-
el to each other and by filling a gap between the lower
unit panel and the lower outer plate 14D with foam ure-
thane. A lowermost part of the waste receiving portion
18 communicates with the outside of the heat insulation
box 2 in the lower heat insulation wall 12.

[0034] The rear heatinsulation wall 13 also includes a
rear outer plate 14E, a rear inner plate 15E and a rear
unit panel 16E disposed between the rear outer and inner
plates 14E and 15E. The rear outer and inner plates 14E
and 15E and the rear unit panel 16E are bonded to one
another by a bonding agent. In this case, too, the con-
struction may be added that foam urethane suitably fills
and be solidified.

[0035] Regardingthe upperand lowerinnerplates 15C
and 15D, the integrally molded articles la and Ib each
composed of the olefin resin have respective improved
bonding capabilities to the unit panel by applying surface
treatment to bonding surfaces to the unit panel so that
the bonding surfaces become rough. Furthermore, the
left, right and rear inner plates 15A, 15B and 15E have
respective high bonding capabilities since the sheet
members Sa and Sb are made from ABS resin.

[0036] Connection between the left and rear heat in-
sulation walls 9 and 13 will be described with reference
to FIGS. 9 and 11 to 14. The left and rear heat insulation
walls 9 and 13 are connected to each other by a sheet
member connecting plate 25 and a fixture 26 and the like.
In this case, the sheet member connecting plate 25 func-
tions as a sheet member connecting member, and the
fixture 26 functions as a first protrusion. The construction
of the connection of the left and rear heat insulation walls
9 and 13 will be described in the following. The connec-
tion of the right and rear walls 10 and 13 is constructed
in the same manner as the connection of the left and rear
heat insulation walls 9 and 13. These connections are
bilaterally symmetrical.

[0037] The fixtures 26 will firstly be described. The fix-
tures 26 are provided on the left heat insulation wall 9
and the rear heat insulation wall 13 so as to protrude to
the refrigerator interior side. Since the structure of the
fixture and the structure of the mounting of the fixture are
common to the left and rear heat insulation walls 9 and
13, the fixtures 26 of the left heat insulation wall 9 will be
described. Each fixture 26 is made of synthetic resin such
as ABS resin and is formed into the shape of a rectangular
parallelepiped which is long in the up-down direction.
Each fixture 26 has a flange 26a and a screw hole 26¢c.
The flange 26a provided on one end side of the rectan-
gular parallelepiped and protrudes in the up-down direc-
tion. The screw hole 26¢ is a female screw hole extending
from the other end surface toward one end side of the
rectangular parallelepiped of each fixture 26.

[0038] When the left heat insulation wall 9 is assem-
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bled, the fixtures 26 are firstly bonded to the left unit panel
16A. The left inner plate 15A or the sealing member Sa
has vertically long rectangular holes 15u. After having
been bonded to the left unit panel 16A, each fixture 26
is inserted into the hole 15u from the rear side of the left
inner plate 15A or the left unit panel 16A side to the sur-
face side or the storage compartment side. In this case,
a bonding agent is applied between the left unit panel
16A and the leftinner plate 15A. Accordingly, the left unit
panel 16A and the leftinner plate 15A are bonded to each
other. The flange 26a is held between the left inner plate
15A and the left unit panel 16A, whereby each fixture 26
is fixed. Each fixture 26 is thus mounted to the left heat
insulation wall 9, protruding into the inner box 15. A plu-
rality of fixtures 26 is provided on adjacent ends of the
left and rear heat insulation walls 9 and 13 in a vertical
arrangement.

[0039] The sheet member connecting plate 25 has
substantially the same length as the left inner plate 15A
as shown in FIGS. 1 and 2. The sheet member connect-
ing plate 25 has both horizontal edges formed with L-
shaped recesses 25a respectively as shown in FIG. 9.
The recesses 25a correspond to the respective fixtures
26. The recesses 25a are formed with screw insertion
holes 25b through which screws 27 are inserted. The
screws 27 are then screwed into the screw holes 26¢ of
the fixtures 26 respectively. Consequently, the left and
rear inner plates 15A and 15E are connected to each
other by the sheet member connecting plate 25. The
sheet member connecting plates 25 are provided at cor-
ners at both sides of the refrigerating compartment 57,
the vegetable compartment 58, the small freezing com-
partment 59, the ice making compartment 60 and the
freezing compartment 61.

[0040] Foam polystyrene 28 and a soft tape 29 are
provided in a space in the rear of the sheet member con-
necting plates 25 or a space surrounded by the sheet
member connecting plate 25, the left inner plate 15A and
the rear inner plate 15E. Each of the foam polystyrene
28 and the soft tape 29 serves as a heat insulating mem-
ber.

[0041] The piping of the refrigeration cycle may be
passed through the part of foam polystyrene 28 in FIG.
9 so as to extend in the up-down direction.

[0042] Shelfplate supports 30 are provided on the right
and left heat insulation walls 10 and 9 respectively as
shown in FIGS. 1 and 5. The construction of the shelf
plate support 30 will be described with reference to FIGS.
16 to 18. The shelf plate support 30 provided on the right
heatinsulation wall 10 is constructed in the same manner
as the shelf plate support 30 provided on the left heat
insulation wall 9.

[0043] The shelf plate supports 30 are components
apart from the inner plates 15A and 15B comprised of
the sheet member SA and are made of synthetic resin
such as ABS resin. Each shelf plate support 30 includes
abody 30a, shelf plate supporting portions 30b and screw
holes 30c all of which are formed integrally therewith.
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The body 30a is formed into the shape of a rectangular
plate long in the up-down direction. The shelf plate sup-
porting portions 30b are provided on one of two opposite
sides of the body 30a and protrude to the refrigerator
interior side. Each shelf plate supporting portion 30b
serves as a second protrusion. Three shelf plate support-
ing portions 30b are arranged on the body 30a in the up-
down direction. The screw holes 30c are located so as
to correspond to the shelf plate supporting portions 30b
respectively. The screw holes 30c extend through the
body 30a from the side opposed to the shelf plate sup-
porting portions 30b to the shelf plate supporting portion
30b side, furtherto the middle of the shelf plate supporting
portion 30b respectively. Each screw hole 30c is formed
with a female thread on the inside thereof. Each screw
hole 30c serves as a fastening member engagement por-
tion. Each screw hole 30c has an opening peripheral
edge formed with a countersink 30d which is open in a
conical shape.

[0044] The left inner plate 15A has screw insertion
holes 31 as shown in FIG. 17. Each screw insertion hole
31 serves as a fastening member insertion hole. Three
screw insertion holes 31 are arranged in the up-down
direction on a part of the left inner plate corresponding
to the refrigerating compartment 57 in FIG. 1. FIG. 17
shows only one of the three screw insertion holes 31.
The shelf plate supports 30 are mounted to the left inner
plate 15A before assembly of the left heat insulation wall
9. In this case, countersunk screws 32, which have been
inserted through the screw insertion holes 31 of the left
inner plate 15A, are screwed into the screw holes 30c of
the shelf plate supports 30, respectively. As a result, the
shelf plate support 30 is fixed to the inner surface of the
left inner plate 15A, that is, the side at the refrigerating
compartment 57 while protruding to the refrigerating
compartment 57 side. In this case, the countersunk
screws 32 serve as fastening members.

[0045] In this case, the left inner plate 15A is slightly
deformable since the left inner plate 15A is constructed
of the sheet member. Accordingly, in the course of screw-
ing the countersunk screws 32 into the screw holes 30c,
countersunk screw heads 32a of the screws 32 deform
the peripheral edges of the holes 31 of the left inner plate
15A into a dish shape such that the peripheral edges of
the holes 31 are bulged to the refrigerator interior side or
the refrigerating compartment 57 side, until the screw
heads 32a abut against the countersink 30d, respective-
ly. Consequently, peripheral edges 31a of the screw in-
sertion holes 31 depart from the left unit panel 16A as
shown in FIG. 18. Furthermore, ends or the screw heads
32a of the countersunk screw 32 do not protrude from
the rear side of the left inner plate 15A to the left unit
panel 16A side.

[0046] Guide rail fixtures 33 and 34 are provided on
the right and left heat insulation walls 10 and 9 respec-
tively, as shown in FIGS. 1,2 and 5. The guide rail fixtures
33 correspond to the vegetable compartment 58 and the
guide rail fixtures 34 correspond to the freezing compart-
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ment 61. The guide rail fixtures 33 and 34 are made from
synthetic resin and constructed of parts apart from the
sheet member. The guide rail fixtures 33 and 34 serve
as second protrusions protruding from the right and left
inner plates 15B and 15A to the refrigerator interior side,
respectively.

[0047] The guide rail fixtures 33 and 34 are mounted
on the right and leftinner plates 15B and 15A in the same
manner as the shelf plate supports 30. Guide rails (not
shown) are mounted on the guide rail fixtures 33 and 34
respectively. The guide rails are configured to drawably
support containers integrated with the slide-out doors 5
and 8, respectively although the supporting manner is
not shown in detail.

[0048] Partition wall supports 35 and 36 are provided
on the right and left heat insulation walls 10 and 9 re-
spectively as shown in FIGS. 1, 2 and 5. A first partition
wall 55 is supported by the partition wall supports 35, and
a second partition wall 56 is supported by the partition
wall supports 36. The partition wall supports 35 and 36
are each made from synthetic resin and constructed of
parts apart from the sheet member. The partition wall
supports 35 and 36 are mounted on the inner plates 15A
and 15B in the same manner as the fixtures 26, respec-
tively. In this case, the partition wall supports 36 and 35
serve as first protrusions protruding from the right and
left inner plates 15B and 15A to the refrigerator interior
side respectively.

[0049] Rear cover fixtures 37 are provided at suitable
locations on the inner surface of the inner box 15 in the
rear heatinsulation wall 13, thatis, on the rearinner plate
15E constructed of the sheet member Sb. The rear cover
fixtures 37 are each made from synthetic resin and con-
structed of parts apart from the rear inner plate 15E com-
prised of the sheet member Sb. The rear cover fixtures
37 serve as protrusions which protrude from the rear in-
ner plate 15E to the refrigerator interior side. The rear
cover fixtures 37 are provided for mounting a rear cover
to conceal a duct to be disposed in front of the rear heat
insulation wall 13. The rear cover fixtures 37 are mounted
on the rear inner plate 15E in the same manner as the
fixtures 26. In this case, the rear cover fixtures 37 serve
as first protrusions which protrude from the rear inner
plate 15E to the refrigerator interior side.

[0050] Gaps betweentheinner plates and the unitpan-
els are notfilled with foam urethane in the heat insulation
walls 9 to 13. Furthermore, an evaporator 64 constituting
the refrigeration cycle is provided in an inner interior of
the freezing compartment 61 as shown in FIG. 2. The
waste receiving portion 18 receives defrosting water
caused during the defrosting of the evaporator 64, guid-
ing the defrosting water to a lower part outside the left
heat insulation wall 13.

[0051] The construction of a connecting portion of the
transverse beam 52 and the right and left heat insulation
walls 10 and 9 will be described with reference to FIG.
15, which shows the connection of the transverse beam
52 and the left heat insulation wall 9. A connection on
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the right heat insulation wall 10 and the connection of the
transverse beam 52 and the left heat insulation wall 9
are bilaterally symmetrical and are constructed in the
same manner. The transverse beam member 52 includes
a front partition plate 52a constituting the front, a rein-
forcing plate 52b, a rear partition cover 52¢ and a heat
insulating member 52d. The left outer plate 14A of the
left heat insulation wall 9 has a front 14A1, which has a
folded portion 14A2 formed by folding a distal end thereof.
[0052] The front partition plate 52a is held between the
reinforcing plate 52b and the folded portion 14A2. In as-
sembling the transverse beam member 52, the front par-
tition plate 52a and the reinforcing plate 52b are firstly
integrated by screws 63. Left ends of the front partition
plate 52a and the reinforcing plate 52b are inserted into
a space in the rear of the front 14A1 of the left outer plate
14A. Subsequently, a screw 62 is inserted through holes
in the ends of the folded portion 14A2 of the left outer
plate 14A and the front partition plate 52a and then
screwed into the screw hole of the reinforcing plate 52b.
As a result, the front partition plate 52a is held between
the reinforcing plate 52b and the folded portion 14A2
thereby to be fixed.

[0053] A rear partition cover 52¢ housing the heat in-
sulating material 52d is mounted on the rear of the front
partition plate 52a. Right and left edges of the front open-
ing in the heatinsulation box 2 are connected by the front
partition plate 52a, whereby the right and left heat insu-
lation walls 10 and 9 are fixed. As a result, the front open-
ing of the heat insulation box 2 can be prevented from
opening and shrinking, whereby the storage compart-
ment can be maintained in the rectangular parallelepiped
shape.

[0054] The reinforcing plate 52b may not be provided
when the front partition plate 52a has a sufficient strength.
Furthermore, the rear partition cover 52c has a down-
wardly protruding mount although the mount is not
shown. The mountis screwed by a fixture which is similar
to the fixtures 26.

[0055] According to the above-described first embod-
iment, the right and left inner plates 15B and 15A of the
inner box 15 are constructed of the flat-plate shaped
sheetmember Sa. The rearinner plate 15E is constructed
of the flat-plate shaped sheet member Sb. According to
this construction, the right and left inner plates 15B and
15A and the rear inner plate 15E do not necessitateform-
ing diesin the manufacture. Accordingly, since the pro-
duction can be simplified greatly with the result that the
plates 15B, 15A and 15E can contribute to reduction in
the manufacturing cost of the refrigerator.

[0056] The upper and lower inner plates 15C and 15D
both constituting another part of the inner box 15 are an
integrally molded article by the use of a die. However,
the manufacture can be rendered easier and the produc-
tion cost can also be reduced in this case as compared
with the conventional construction in which an entire in-
ner box 15 is integrally molded by the use of a larger die.
Thus, the above-described construction can contribute
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to cost reduction in the refrigerator 1. In this case, at least
one of 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 is constructed of the sheet mem-
ber.

[0057] In the above-described embodiment, the inner
box is constructed by combining 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. In this
case, two adjacentinner plates, that s, the leftinner plate
15A, the rear inner plate 15E and the right inner plate,
are constructed of divided sheet members different from
each other. The sheet member connecting plates 25
each serving as sheet member connecting member
which connects the adjacent inner plates are provided
between the adjacent inner plates, that is, between the
left inner plate 15A and the rear inner plate 15E and be-
tween the right inner plate 15B and the rear inner plate
15E.

[0058] According to this construction, the left and rear
inner plates 15A and 15E and the right and rear inner
plates 15B and 15E, all of which are constructed of the
respective sheet members, can easily be connected to-
gether by using the sheet member connecting plates 25
constructed of discrete components, whereby the as-
sembly can be simplified.

[0059] In the first embodiment, furthermore, the heat
insulation box 2 is constructed by connecting a plurality
of divided unit heat insulation walls, that is, the left heat
insulation wall 9, the right heat insulation wall 10, the
upper heat insulation wall 11, the lower heat insulation
wall 12 and the rear heat insulation wall 13. In the con-
ventional construction, the heat insulation box is con-
structed by assembling outer and inner boxes both of
which are not divided. As a result, the boxes are large in
size and require large-scale assembly operations. In the
above-described embodiment, however, since the heat
insulation box 2 is constructed by assembling the heat
insulation walls 9 to 13 having the vacuum heat insulation
panel, the assembly is rendered simpler and the assem-
bling operations can be prevented from being large-scale
with the result that the assembling work can be rendered
easier.

[0060] Accordingto the firstembodiment, furthermore,
the front end of the inner box 15 part constructed of the
sheet member is connected to the front end of the outer
box 14 by the front end connecting member 21. Accord-
ingly, even a part of the inner box 15 constructed of the
sheet member can easily be assembled, that is, joined
by the front end connecting member 21 which is a com-
ponent discrete from the outer box 19.

[0061] In the first embodiment, furthermore, the inner
box 15 has the L-shaped portion 17 in the upper heat
insulation wall 11 and the waste receiving portion 18 in
the lower heat insulation wall 12. The L-shaped portion
17 is formed integrally with the upper inner plate 15C,
and the waste receiving portion 18 is formed integrally
with the lower inner plate 15D. According to this construc-
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tion, the L-shaped portion 17 and the waste receiving
portion 18 can easily be formed by integral molding with
the inner plates 15C and 15D respectively even in the
case where the L-shaped portion 17 and the waste re-
ceiving portion 18 have complicated shapes.

[0062] In the first embodiment, furthermore, the inner
box 15 has the fixtures 26 constructed of the component
discrete from the sheet members Sa and Sb and serve
as the first protrusions which protrude to the refrigerator
interior side. The fixtures 26 are directly bonded to the
left unit panel in the assembly stage before assembly of
the left heat insulation wall 9, for example. The holes 15u
are formed through the right and leftinner plates 15B and
15A each constructed by the sheet member Sa and the
rear inner plate 15E constructed by the sheet member
Sb, respectively. The fixtures 26 are inserted through the
holes 15u respectively.

[0063] According to this construction, the fixtures 26
can be positioned relative to the inner box 15, that is, the
sheet members Sa and Sb by inserting the fixtures 26
through the respective holes 15u. The partition wall sup-
ports 35 and 36 and the rear cover fixtures 37 have the
same mounting structure as the fixtures 26. Accordingly,
the partition wall supports 35 and 36 and the rear cover
fixtures 37 can also be positioned in the same manner
as the fixtures 26.

[0064] The fixtures 26 may be inserted through the re-
spective holes 15u from the rear side of the sheet mem-
bers Sa and Sb and bonded in the stage before assembly
of the left heat insulation wall 9. According to this con-
struction, the unit panel and the integrally molded article
of the unit panel, the fixtures 26 and the sheet members
Sa and Sb can be bonded to each other, with the result
that the assembly workability can be improved.

[0065] The mounting surface of the fixtures 26 in the
unit panel 16A may be recessed as shown in FIG. 13.
According to this construction, the fixtures 26 can be
mounted without curving the sheet member Sa.

[0066] Furthermore, even if the unit panel 16A bulges,
the inner plate 15A is slightly deformed without break of
the inner plate 15A since the inner plate 15A is construct-
ed of the sheet member Sa. Furthermore, the fixtures 26,
the shelf plate supports 30, the guide rail fixtures 33 and
34 and the partition wall supports 35 and 36 can be used
in common to different types of refrigerators.

[0067] According to this construction, the fixtures 26
are directly bonded to the left unit panel 16A, the right
unit panel 16B and the rear unit panel 16E. Accordingly,
the unit panels 16A, 16B and 16E can be positioned rel-
ative to the inner plates 15A, 15B and 15E by inserting
the fixtures 26 to the corresponding inner plates 15A,
15B and 15E, respectively. In this case, since the fixtures
26 are constructed of the ABS resin with high bondability,
the bonding strength between the fixtures 26 and the unit
panels 16A, 16B and 16E can be improved.

[0068] Furthermore, the partition wall supports 35 and
36 and the rear cover fixtures 37 have the same mounting
structure as the fixtures 26. Accordingly, the partition wall
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supports 35 and 36 and the rear cover fixtures 37 can
contribute to the positioning between the inner plates and
the unit panels. The fixtures 26 may be bonded via other
members to the unit panels 16A, 16b and 16E.

[0069] In the first embodiment, furthermore, the fix-
tures 26 have the flanges 26a which are larger than the
holes 15u. The flanges 26a are held between the sheet
members Sa and Sb and the unit panels corresponding
to the respective sheet members. According to this con-
struction, the flanges 26a can suppress drop-off of the
fixtures 26 from the holes 15u respectively. Furthermore,
the flanges 26a can be bonded to corresponding inner
plates and can therefore contribute to the improvement
in the strength of the corresponding inner plate. Further-
more, since the flanges 26a are formed to be sufficiently
thin, the fixtures 26 may also be inserted through the
holes 15u from the refrigerator interior side and can fur-
ther be inserted between the inner plates and the unit
panels by flexing the flanges 26a.

[0070] In the first embodiment, furthermore, the inner
box 15 has the shelf plate supporting portions 30b serving
as the second protrusions. The shelf plate supports 30
having the respective shelf plate supporting portions 30b
are constructed of the components discrete from the
sheet member Sa composing the right and left inner
plates 15A and 15B and protrude to the refrigerator inte-
rior side. The sheet member Sa is formed with the screw
insertion holes 31. Each shelf plate support 30 is fixed
to the surface side of the sheet member Sa, that is, the
refrigerator interior side surface of the sheet member Sa
by the countersunk screws 32 inserted through the screw
insertion hole 31 from the rear side of the sheet member
Sa or from the side opposed to the refrigerator interior to
the refrigerator interior side.

[0071] According to this construction, the shelf plate
supports 30 can be mounted to the sheet member Sa by
the countersunk screws 32 serving as the fastening
members respectively. In this case, rivets may be used
as the fastening members. Each rivet is inserted through
the sheet member Sa and the shelf plate support 30, and
both ends of each rivet are crimped, whereby each shelf
plate support 30 is fixed to the sheet member Sa.
[0072] Inthefirstembodiment, furthermore, the periph-
eral edge 31a of each screw insertion hole 31 is separate
from the right and left unit panels 16B and 16A which are
vacuum heat insulation panels. More specifically, the
screw heads 32a of the countersunk screws 32 do not
protrude from the peripheral edges 31a of the screw in-
sertion holes 31 to the sides of the right and left unit pan-
els 16B and 16A.

[0073] According to this construction, the screw heads
32a do not protrude to the sides of the rear surfaces of
the inner plates 15A and 15B or to the sides of unit panels
16A and 16B. Accordingly, since the screw heads 32a
can be avoided from contacting with the unit panels 16A
and 16B, the envelopes 20 of the unit panels 16A and
16B can also avoid damage due to contact with the screw
heads 32a. Furthermore, the bonding of the left unit panel
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16A and the left inner plate 15A and the bonding of the
right unit panel 16B and the right inner plate 15B can be
prevented from being blocked by the screw heads 32a.
[0074] Furthermore, each shelf plate support 30 has
the screw hole 30c having the opening peripheral edge
formed into the countersink 30d. As a result, when each
countersunk screw 32 is screwed into the screw hole 30c,
the peripheral edge 31a of the screw insertion hole 31 in
the sheet member SA is displaced to the countersink 30d
side, thereby being departed from the right or left unit
panel 16A or 16B. According to this construction, the
sheet member Sa need not be formed with a recess for
housing the screw head 32a.

[0075] The guide rail fixtures 33 and 34 each have the
same mounting structure as the shelf plate supports 30.
Accordingly, the guide rail fixtures 33 and 34 can achieve
the same effect as the shelf plate supports 30. Further-
more, the shelf plate supports 30 and the guide rail fix-
tures 33 and 34 (neither shown) provided in the right heat
insulation wall 10 can also achieve the same effect as
the shelf plate supports 30.

(Second Embodiment)

[0076] FIGS. 19 to 27 illustrate a second embodiment.
The second embodiment differs from the first embodi-
ment in the construction of the left heat insulation wall
9-2 and the right heat insulation wall 10-2. Only the dif-
ferences will be described in the following. The left heat
insulation wall 9-2 will be exemplified. The right heat in-
sulation wall 10-2 and the left heat insulation wall 9-2 are
bilaterally symmetrical and are constructed in the same
manner.

[0077] In the left heat insulation wall 9-2, the left inner
plate 15A-2 which is a part of the inner box 15 has the
shelf plate supporting portions 40a, 40b and 40c, guide
rail mounts 41a and 41b and the partition wall supporting
portions 42a and 42b, all of which serve as the third pro-
trusions. The shelf plate supports 40a, 40b and 40c, the
guide rail mounts 41a and 41b and the partition wall sup-
ports 42a and 42b are integrally molded so that the left
inner plate 15A-2 is composed into an integrally molded
article Ic. The integrally molded article Ic is formed by
molding by the use of a die, for example, injection molding
or vacuum molding. The shelf plate supporting portions
40a, 40b and 40c, the guide rail mounts 41a and 41b and
the partition wall supports 42a and 42b protrude to the
refrigerator interior side.

[0078] The leftinner plate 15A-2 has a sheet member
connecting portion 25-2 ataninner end thereof as shown
in FIG. 21. The sheet member connecting portion 25-2
is formed integrally with the left inner plate 15A-2. The
sheet member connecting portion 25-2 serves as a sheet
member connecting member for connecting the left inner
plate 15A-2 and the rear inner plate 15E. The sheet mem-
ber connecting portion 25-2 is connected to the rear heat
insulation wall 13 by the fixtures 26 mounted on the rear
inner plate 15E as shown in FIG. 22.
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[0079] Each of the shelf plate supporting portions 40a,
40b and 40c has a lengthwise dimension different from
that of each of the guide rail mounts 41a and 41b. In this
case, each of the guide rail mounts 41a and 41b has a
larger lengthwise dimension than each of the shelf plate
supporting portions 40a, 40b and 40c. On the other hand,
each of the shelf plate supporting portions 40a, 40b and
40c has the same vertical cross-sectional shape as each
of the guide rail mounts 41a and 41b. Thus, the guide
rail mounts 41a and 41b are constructed substantially in
the same manner as the shelf plate supporting portions
40a, 40b and 40c except for a specific shape. Accord-
ingly, only the shelf plate supporting portion 40a will be
described and the description of the shelf plate support-
ing portions 40b and 40c and the guide rail mounts 41a
and 41b will be eliminated in the following.

[0080] The shelfplate supporting portion 40ais formed
integrally with the left inner plate 15A-2 into the integrally
molded article Ic as shown in FIGS. 22 to 25. The shelf
plate supporting portion 40a protrudes in the direction of
the refrigerator interior from the refrigerator interior side
surface of the left inner plate 15A-2. The shelf plate sup-
porting portion 40a has a side surface opposed to the
refrigerator interior as shown in FIG. 23. A screw boss
43 is formed on a part of the side surface of the shelf
plate supporting portion 40a. The screw boss 43 is
formed with a screw hole 43a.

[0081] The shelf plate supporting portion 40a has an
inner surface opposed to the refrigerator interior. For ex-
ample, a reinforcing plate 44 comprised of a metal plate
is mounted as a reinforcing member on the inner surface
of the shelf plate supporting portion 40a. The reinforcing
plate 44 is formed into a shape conforming with the inner
surface of the shelf plate supporting portion 40a. The
reinforcing plate 44 has a boss fitting portion 44a formed
with a screw insertion hole 44b. A screw 45 is inserted
through the screw insertion hole 44b while the boss fitting
portion 44a is in abutment on the inner surface of the
shelf plate supporting portion 40a. The screw 45 is further
screwed into the screw hole 43a, so that the reinforcing
plate 44 is mounted on the shelf plate supporting portion
40a, that is, the left inner plate 15A-2. As a result, the
shelf plate supporting portion 40a is reinforced by the
reinforcing plate 44.

[0082] The partition wall supports 42a and 42b corre-
spond to the partition wall supports 35 and 36 in the first
embodiment. The partition wall supports 42a and 42b
have inner surfaces provided with reinforcing plates 46
which are composed of metal plates and serve as rein-
forcing members respectively, as shown in FIGS. 26 and
27. The reinforcing plates 46 are mounted to the inner
surfaces by screws 47 respectively. The partition wall
supports 42a and 42b are thus reinforced by the reinforc-
ing plates 46 respectively.

[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. In this case, the reinforcing plates 44 and 46
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are configured to be located between the left unit panel
16A and the left inner plate 15A-2 to reinforce the shelf
plate supporting portions 40a, 40b and 40c serving as
the protrusions, the guide rail mounts 41a and 41b and
the partition wall supports 42a and 42b.

[0084] According to the second embodiment, the shelf
plate supporting portions 40a, 40b and 40c serving as
third protrusions, the guide rail mounts 41a and 41b and
the partition wall supports 42a and 42b are integrally con-
structed into the integrally molded article Ic. Accordingly,
the third protrusions need not be constructed of discrete
components. Furthermore, the reinforcing plates 44 and
46 reinforce the shelf plate supporting portions 40a, 40b
and 40c serving as third protrusions, the guide rail mounts
41a and 41b and the partition wall supports 42a and 42b.
Accordingly, even when the third protrusions in the em-
bodiment are made of a material having a lower strength
as compared with the construction that the protrusions
are discrete components, the third protrusions can obtain
a sufficient strength. Consequently, according to the em-
bodiment, an olefin resin, such as a polypropylene ma-
terial, can be used as a material of the integrally molded
article Ic. The olefin resin is more cost effective although
having a lower strength than an ABS resin.

(Third Embodiment)

[0085] FIGS. 28 and 29 illustrate a third embodiment.
The third embodiment differs from the first and second
embodiments inthe construction of the leftheatinsulation
wall 9-3 and the right heat insulation wall 10-3. Only the
differences will be described in the following. In this case,
the left heat insulation wall 9-3 and the right heat insula-
tion wall 10-3 are bilaterally symmetrical and are con-
structed in the same manner. Accordingly, the left heat
insulation wall 9-3 will be described.

[0086] The left heatinsulation wall 9-3 has a unit panel
16A and a left inner plate 15A as shown in FIG. 29. The
left inner plate 15A is divided into an upper plate 15Aa
and a lower plate 15Ab. The upperand lower plates 15Aa
and 15Ab are adjacent to each other in the up-down di-
rection. The upper plate 15Aa is composed into an inte-
grally molded article Id by injection molding or vacuum
molding. The upper plate 15Aa has the shelf plate sup-
porting portions 40a, 40b and 40c serving as the third
protrusions and a sheet member connecting portion 25-2
all formed integrally therewith in the same manner as in
the second embodiment. The sheet member connecting
portion 25-2 is located at the refrigerating compartment
57 side. The lower plate 15Ab side and the rear inner
plate 15E are connected to each other by a sheet member
connecting plate 25-3 as shown in FIG. 28. The upper
and lower plates 15Aa and 15Ab are composed into dis-
crete components. The sheet member connecting plate
25-3is located at the sides of the vegetable compartment
58, the small freezing compartment 59, the ice making
compartment 60 and the freezing compartment 61.
[0087] The lower plate 15Ab is constructed of a flat-
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plate shaped sheet member Sc. The lower plate 15Ab
has the fixtures 26 and the partition wall supports 35 and
36 all of which are discrete from the sheet member Sc
and serve as the first protrusion, in the same manner as
in the first embodiment. The lower plate 15Ab also has
the guide rail fixtures 33 and 34 serving as second pro-
trusions in the same manner as in the first embodiment.
The protrusions are mounted in the same manner as in
the first embodiment. The upper plate 15Aa is located at
the refrigerating compartment57 and constitutes aninner
surface of the refrigerating compartment 57.

[0088] According to the third embodiment, the inner
surface of the refrigerating compartment 57 having the
pivot doors 3 and 4 is composed of the upper plate 15Aa
which is the integrally molded article 1d. Accordingly, the
inner surface of the refrigerating compartment 57 has an
enhanced appearance. More specifically, the inner sur-
face of the refrigerating compartment 57 is easily visible
to the user when the doors 3 and 4 are opened. According
to the embodiment, the inner surface of the refrigerating
compartment 57 is composed of the integrally molded
article Id having the integrally molded shelf plate supports
40a, 40b and 40c. Accordingly, the shelf plate supporting
portions 40a, 40b and 40c smoothly protrude from the
upper plate 15Aa with the result that the inner surface of
the refrigerating compartment 57 has the enhanced ap-
pearance. According to the embodiment, furthermore,
since no gaps are formed between the shelf plate sup-
porting portions 40a, 40b and 40c and the upper plate
15Aa, there is no possibility that foreign matter enters
the gap. This can improve the cleanability of the upper
plate 15Aa and accordingly improve an impression on
hygiene perspective.

(Fourth Embodiment)

[0089] FIGS. 30 and 31 illustrate a fourth embodiment.
The fourth embodiment differs from the first embodiment
in that each shelf plate support 30 has a fin 30e. In this
case, the fin 30e functions as a cover. The fin 30e is
formed integrally with the peripheral edge of the body
30a of each shelf plate support 30. The fin 30e is inclined
to the leftinner plate 15A side, that s, to the inner surface
side of the inner box 15.

[0090] The fin 30e adheres closely to the inner surface
of the inner box 15, that is, the left inner plate 15A in a
mounted state of the shelf plate support 30. A gap be-
tween the inner surface of the inner box 15 and the shelf
plate support 30 is concealed by the fin 30e. More spe-
cifically, when the countersunk screw 32 is screwed into
the screw hole 30c of the shelf plate support 30, the pe-
ripheral edge 31a of the screw insertion hole 31 of the
left inner plate 15 is sometimes deformed with the result
of occurrence of creases on the screw insertion hole 31.
The creases would produce gaps between the left inner
plate 15A and the shelf plate support 30. According to
the fourth embodiment, the gaps as described above can
be concealed by the fin 30e.
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(Fifth Embodiment)

[0091] FIGS. 32to 34 illustrate a fifth embodiment. The
fifth embodiment differs from the first embodiment in the
following. More specifically, the left outer plate 14A, the
lower outer plate 14D and the right outer plate 14B all
constituting a part of the inner box 15 are separated from
one another. In the fifth embodiment, however, the left
outer plate 14A, the lower outer plate 14D and the right
outer plate 14B are constructed into a continuous outer
plate 14Z. Reference symbol 16D designates a unit panel
provided between the lower outer plate 14D and the lower
inner plate 15D.

[0092] All the plates of the outer box 14 may not be
separated. Furthermore, each shelf plate support 30 is
provided with the fin 30e in the fourth embodiment shown
in FIGS. 30 and 31, so that the gaps between the inner
surface of the inner box 15 and the shelf plate support
30 are concealed by the fin 30e. However, the shelf plate
support 30 may be rendered transparent so that the gaps
are rendered less conspicuous.

[0093] All the inner plates of the heat insulation walls
9to 13 as the unit heat insulation walls may be composed
of the sheet members respectively or a single inner plate
may be composed of the sheet member. Furthermore,
at least two unit heat insulation walls may be provided.
For example, the left heat insulation wall 9 is a single
component and may be constructed to be integrated with
the other heat insulation walls 10 to 13. In other words,
the heat insulation walls may be integral by rendering the
outer plates, the inner plates or the unit panels continuous
to each other.

[0094] Furthermore, each heat insulation wall may be
constructed so that the unit panel is provided between
the inner and outer plates, the inner plate and one side
of the unit panel are bonded to each other, and the other
side of the unit panel and the outer plate are bonded to
each other. Furthermore, the inner plate and one side of
the unit panel may be bonded to each other, and a heat
insulation material such as foam urethane may be inter-
posed between the other side of the unit panel and the
outer plate. Furthermore, the outer box and the vacuum
heat insulation panel may not be divided and only the
inner box may be divided into a plurality of inner plates,
which are connected together.

[0095] As described above, the refrigerator of each
embodiment is provided with the heat insulation box in-
cluding the outer box, the inner box and the vacuum heat
insulation panel disposed between the inner and outer
boxes. At least a part of the inner box is constructed of
the flat-plate shaped sheet member. According to this
construction, a large die is not required and manufactur-
ing is easy and cost-effective.

[0096] 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
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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 refrigerator comprising a heat insulation box in-
cluding an outer box, an inner box provided inside
the outer box and a vacuum heat insulation panel
provided between the outer box and the inner box,
wherein atleast a part of the inner box is constructed
of a flat-plate-shaped sheet member.

2. The refrigerator according to claim 1, wherein:

the inner box includes a plurality of inner plates;
at least two of the inner plates, adjacent to each
other are made of different sheet members sep-
arately; and

asheetmember connecting member is provided
between the two inner plates to connect the in-
ner plates together.

3. The refrigerator according to claim 1 or 2, wherein:

the heat insulation box is constructed by con-
necting a plurality of unit heat insulation walls;
the unit heat insulation walls have a plurality of
unit panels made by dividing the vacuum heat
insulation panels and located between a plural-
ity of outer plates made by dividing the outer box
and a plurality of inner plates made by dividing
the inner plate, respectively; and

at least one of the inner plates is constructed of
the sheet member.

4. The refrigerator according to any one of claims 1 to
3, wherein:

a part of the inner box constructed of the sheet
member has a front end;

the outer box has a front end; and

the front end of the inner box and the front end
of the outer box are connected to each other by
the end connecting member.

5. The refrigerator according to any one of claims 1 to
4, wherein:

the inner box has a curved portion; and

the inner box includes a part which has the
curved portion and is an integrally molded article
differing from the sheet member and molded in-
tegrally with the curved portion.
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10.

1.

12.

13.

The refrigerator according to any one of claims 1 to
5, wherein the inner box has a first protrusion pro-
truding to a refrigerator interior, and the first protru-
sion is constructed of a component differing from the
sheet member and passed through a hole formed
through the sheet member.

The refrigerator according to claim 6, wherein the
first protrusion is fixed to the vacuum heat insulation
panel.

The refrigerator according to claim 6 or 7, wherein
the first protrusion has a flange larger than the hole
of the sheet member, the flange being interposed
between the sheet member and the vacuum heat
insulation panel.

The refrigerator according to any one of claims 1 to
8, further comprising a fastening member passed
through a fastening member insertion hole, wherein
the inner box has a second protrusion protruding to
the refrigerator interior side, and the second protru-
sion is constructed of a component differing from the
sheet member and is fixed by the fastening member
to a side of the sheet member, located at the refrig-
erator interior side.

The refrigerator according to claim 9, wherein the
fastening member insertion hole has a peripheral
edge which is spaced from the vacuum heat insula-
tion panel, and the fastening member has an end
which does not protrude from the peripheral edge of
the fastening member insertion hole to the vacuum
heat insulation panel side.

The refrigerator according to claim 9 or 10, wherein
the second protrusion has a cover portion which cov-
ers a gap between the second protrusion and the
inner plate.

The refrigerator according to claim 9 or 10, wherein
the second protrusion is transparent.

The refrigerator according to any one of claims 1 to
12, wherein:

the inner box has a third protrusion protruding
to the refrigerator interior side;

the inner box includes a part which has the third
protrusion and is an integrally molded article dif-
fering from the sheet member and molded inte-
grally with the third protrusion; and
areinforcing member is provided in the third pro-
trusion to reinforce the third protrusion.
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