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(54) REFRIGERATOR

(57) To provide a refrigerator which includes a door
changeable between left-opening and right-opening, and
facilitates internal wiring modification required in such
changing.

The refrigerator includes: a heat-insulating main
body (70); a storage compartment (10); a first door (11)
changeable between left-opening and right-opening; a
display terminal (17) provided on a front surface of the
first door (11); a control board (80) provided on the heat-
insulating main body (70); a left-side harness (60a) run-
ning from the control board (80) to the upper-left portion
of the heat-insulating main body; a right-side harness
(60b) running from the control board (80) to the upper-
right portion of the heat-insulating main body (70); and a
door-side harness (18) having one end connected to the
display terminal (17) and the other end being exposed
from the upper portion of the first door (11) and connected
to a relay harness (40), and thus changing the door can
be changed from left-opening to right-opening.
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Description

[Technical Field]

[0001] The present invention relates to refrigerators,
and particularly to a refrigerator including a door capable
of being changed from one of left-opening and right-
opening to the other, by way of transferring a hinge mem-
ber.

[Background Art]

[0002] Conventionally, refrigerators include a storage
compartment such as a refrigerator compartment, and
the opening of such compartment is openably closed by
an insulated door.
[0003] Furthermore, there are also refrigerators having
an information terminal provided on a front surface of a
door. For example, there are refrigerators which include,
as an information terminal, a display device that displays
the temperature setting of the refrigerator, and so on.
[0004] In a refrigerator which includes such an infor-
mation terminal, a control board which controls the infor-
mation terminal is provided in a heat-insulating main body
making up the main body of the refrigerator.
[0005] Furthermore, the door in which the information
terminal is placed swings by way of a hinge member pro-
vided in a left end portion or a right end portion. As such,
a door-side harness, which is the bundle of wires con-
nected the information terminal, is typically connected to
a harness leading to the control board, by passing
through the portion at which the hinge member is placed.
[0006] FIG. 13 is a perspective view showing the ar-
rangement of a door-side harness in a conventional re-
frigerator 200.
[0007]  In the conventional refrigerator 200 shown in
FIG. 13, a display unit 250, which is a type of information
terminal, is provided on the front surface of a door 211.
Furthermore, a hinge member 260 is attached to the up-
per-right portion of a heat-insulating main body 201, and
the door 211 is included in the refrigerator 200 as a right-
opening, hinged door.
[0008] For example, a harness 270 connected to the
display unit 250 passes through the insulating material
of the door 211, and is passed through the inside of a
hinge pin 261 for example.
[0009] A connection terminal 270a is provided at an
end of the harness 270, and the connection terminal 270a
is connected to a control board-side harness (not illus-
trated) which runs up to the vicinity of the hinge member
260.
[0010] Techniques regarding such a structure for en-
abling an information terminal-side harness to reach the
heat-insulating main body-side is also disclosed (for ex-
ample, see PTL 1).
[0011] FIG. 14 is an exploded perspective view show-
ing the structure of a conventional hinge member.
[0012] A conventional hinge member 110 shown in

FIG. 14 includes: an anchor part 112 for anchoring onto
a roof part of the heat-insulating main body of the refrig-
erator; a swing shaft attachment part 114 running from
the anchor part 112, for attaching the door; a through-
hole 116 provided in the swing shaft attachment part 114;
a notch part 118 provided in the through-hole 116; a
swing shaft 120 that is cylindrical in shape and protrudes
to the bottom, from the edge of the through-hole 116; and
a cord insertion part 122 which is notched continuously
along the axis direction from the notch part 118.
[0013] A bush 138 having a cylindrical shape is at-
tached to the swing shaft 120 of the hinge member 110
having the above-described structure, so as to be cov-
ered by the swing shaft 120.
[0014] A harness 146, which is connected to an oper-
ating switch provided in the door and which passes
through the insulating material in the inside of the door,
is passed through the inside of the bush 138.
[0015] The harness 146 is inserted within the through-
hole 116, from the cord insertion part 122 and the notch
part 118, so as to be attached inside the swing shaft 120.
Subsequently, the harness 146 is connected to a control
board-side harness arranged in the heat-insulating main
body. Furthermore, the harness 146 is covered by a hinge
cover 134.
[0016] In this manner, since the hinge member 110
includes the code insertion part 122 and the notch part
118, attaching the harness 146 to the hinge member 110
is easy and the harness 146 does not get damaged.

[Citation List]

[Patent Literature]

[0017] [PTL 1]
Japanese Unexamined Patent Application Publication
No. 8-296952

[Summary of Invention]

[Technical Problem]

[0018] Here, conventionally, there are also refrigera-
tors that allow the refrigerator door to be changed from
left-opening to right-opening or vice versa, depending on
the intent of the user of the refrigerator. With such a re-
frigerator, the opening direction of the door can be
changed by transferring the hinge member for example.
[0019] However, with the conventional refrigerator 200
shown in FIG. 13, even when the attachment position of
the hinge member 260 to the heat-insulation main body
201 can be changed from the upper-right portion to the
upper-left portion, the position at which the harness 270
is exposed to the outside from the door 211 is fixed to
the upper-right portion.
[0020] Therefore, connecting the connection terminal
270a and the control board-side harness is practically
impossible. Furthermore, the connection terminal 270a
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that is exposed to the outside from the upper-right portion
of the door 211 becomes an obstruction to the opening
and closing of the door 211 and becomes an detracting
factor to the outward appearance of the refrigerator 200.
[0021] Furthermore, although the task involved in
passing the harness 146 through the hinge member 110
is simplified, and so on, in the conventional hinge member
110 shown in FIG. 14, this is premised on the fact that
the harness 146 runs up to the bottom of the hinge mem-
ber 110.
[0022] Consequently, for example, during the transfer-
ring the hinge member 110, it is also possible to consider
changing the running direction of the harness 146 em-
bedded in the insulating material inside the door, to the
direction of the transferred hinge member 110. However,
in actuality, such a task is extremely difficult and thus
impractical.
[0023] The present invention is conceived in view of
the above-described conventional problem and has as
an object to provide a refrigerator which includes a hinged
door capable of being changed from one of left-opening
and right-opening to the other, and facilitates the task of
modifying internal wiring required in such changing.

[Solution to Problem]

[0024] In order to solve the above-described conven-
tional problem, the refrigerator in an aspect of the present
invention is a refrigerator including: a heat-insulating
main body; a storage compartment which is located in-
side the heat-insulating main body and has an opening
in a front surface; a door of a hinged-type, which openably
closes the opening and is capable of being changed from
one of left-opening and right-opening to the other, by
transferring a hinge member from one of an upper-left
portion and an upper-right portion of the heat-insulating
main body to the other; an information terminal which is
provided on a front surface of the door and is for inputting
or outputting information; a control board which is pro-
vided in the heat-insulating main body and controls the
information terminal; a left-side wire which runs from the
control board to the upper-left portion of the heat-insu-
lating main body; a right-side wire which runs from the
control board to the upper-right portion of the heat-insu-
lating main body; a door-side wire which has one of ends
connected to the information terminal and the other of
the ends exposed from an upper portion of the door; a
first connection terminal which is provided at the other of
the ends of the door-side wire and capable of being con-
nected to one of the left-side wire and the right-side wire;
and a relay wire which includes two second connection
terminals, one of which is exposed from an upper-left
portion of the door and the other of which is exposed from
an upper-right portion of the door, wherein: when the first
connection terminal is directly connected to the right-side
wire, the two of the second connection terminals are
placed without being connected; and when the first con-
nection terminal is directly connected to one of the sec-

ond connection terminals, the other of the second con-
nection terminals is placed connected to the left-side
wire.
[0025] With this configuration, in the refrigerator in an
aspect of the present invention, the connection terminals
on both ends of the relay wire that can be connected to
the first connection terminal of the door-side wire are
pulled out from the upper portion of the door whose open-
ing direction can be changed. In addition, when exposed
from the right side of the door, the first connection termi-
nal of the door-side wire can be directly connected to the
right-side wire. When connecting to the left-side wire, the
first connection terminal is connected to the left-side wire
by being connected via the relay wire.
[0026] Therefore, for example, when the user of the
refrigerator changes the opening direction of the door,
from right to left, by having the user disconnect the first
connection terminal which is directly connected to the
right-side wire, then connect the first connection terminal
to one terminal-side of the relay wire and connecting the
other terminal-side to the left-side wire, it becomes pos-
sible to change the opening direction of the door while
controlling the information terminal provided on the front
surface of the door.
[0027] Specifically, by using the relay wire, which is
embedded in the insulating material inside the door, de-
pending on the opening direction of the door, the user
can easily change the opening direction from left to right
and from light to left.
[0028] In this manner, the refrigerator in an aspect of
the present invention, is a refrigerator that includes a door
which is of the hinged-type and capable of being changed
from one of left-opening and right-opening to the other,
and is a refrigerator that facilitates the task of changing
internal wiring necessary in such changing.
[0029] Furthermore, in order to solve the above-de-
scribed conventional problem, the refrigerator in an as-
pect of the present invention is a refrigerator including:
a heat-insulating main body; a storage compartment
which is located inside the heat-insulating main body and
has an opening; a door of a hinged-type, which openably
closes the opening and is capable of being changed from
one of left-opening and right-opening to the other, by
transferring a hinge member from one of an upper-left
portion and an upper-right portion of the heat-insulating
main body to the other; an information terminal which is
provided on a front surface of the door and is for inputting
or outputting information; a control board which is pro-
vided in the heat-insulating main body and controls the
information terminal; a left-side wire which runs from the
control board to the upper-left portion of the heat-insu-
lating main body; a right-side wire which runs from the
control board to the upper-right portion of the heat-insu-
lating main body; a door-side wire which has one of ends
connected to the information terminal and the other of
the ends exposed from an upper portion of the door so
that a part that is exposed from the upper portion of the
door is capable of being bent to either left or right; and a
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connection terminal which is provided at the other of the
ends of the door-side wire and capable of being connect-
ed to one of the left-side wire and the right-side wire,
wherein a length of the part that is exposed from the
upper portion of the door is a length which allows the
connection terminal and the left-side wire to be connect-
ed when the part that is exposed is bent to the left, and
allows the connection terminal and the right-side wire to
be connected when the part that is exposed is bent to
the right.
[0030] With this configuration, in the refrigerator in an
aspect of the present invention, the end of the door-side
wire having the connection terminal is pulled out from the
upper portion of the door whose opening direction can
be changed. Furthermore, the door-side wire can be bent
either to the left or to the right at the upper portion of the
door, and the connection terminal can be connected to
one of the left-side wire and the right-side wire at the
heat-insulating main body-side.
[0031] Therefore, for example, when the user of the
refrigerator changes the opening direction of the door
from the right to the left or vice versa, the user can connect
the door-side wire and the wire at the control board-side
by bending, in the direction of the hinge member after
changing, the part of the door-side wire that is exposed
from the upper portion of the door, that is, the free end
whose running direction can be flexibly changed.
[0032] Specifically, the user can easily change the run-
ning direction of the door-side wire from left to right and
from light to left, without involving the part of the door-
side wire that is embedded in the insulating material in-
side the door.
[0033] In this manner, the refrigerator in an aspect of
the present invention, is a refrigerator that includes a door
which is of the hinged-type and capable of being changed
from one of left-opening and right-opening to the other,
and is a refrigerator that facilitates the task of changing
internal wiring necessary in such changing.
[0034] Furthermore, the refrigerator according to an
aspect of the present invention, may further include: a
wiring trench in which the door-side wire is buried, the
wiring trench running in a left-and-right direction in the
upper portion of the door; and a wire opening through
which the door-side wire passes, and which is provided
in a plane forming the wiring trench, at a central portion
in the left-and-right direction of the wiring trench.
[0035] With this, the door-side wire is arranged so as
to be embedded in the door. Therefore, for example, the
door-side wire can be arranged in the door without having
to substantively increase the height of the door.
[0036] Furthermore, since the door-side wire is ex-
posed from the central portion of the trench, the neces-
sary length of the exposed part becomes approximately
the same for the case where the connection terminal is
connected to the left-side wire and the case where the
connection terminal is connected to the right-side wire.
Therefore, there is no need to provide the door-side wire
with unnecessary length.

[Advantageous Effects of Invention]

[0037] The present invention can provide a refrigerator
which includes a hinged door capable of being changed
from one of left-opening and right-opening to the other,
and which facilitates the task of modifying internal wiring
required in such changing.

[Brief Description of Drawings]

[0038]

[FIG. 1] FIG. 1 is an elevational view of a refrigerator
in a first embodiment of the present invention.
[FIG. 2] FIG. 2 is a cross-sectional view of the refrig-
erator in the first embodiment.
[FIG. 3] FIG. 3 is a perspective view showing the
arrangement of a door-side harness in the refriger-
ator in the first embodiment.
[FIG. 4] FIG. 4 is an elevational view showing the
arrangement of the door-side harness in the refrig-
erator in the first embodiment.
[FIG. 5] FIG. 5 is a plan view showing the arrange-
ment of the door-side harness and the harness at
the control board-side in the refrigerator in the first
embodiment.
[FIG. 6] FIG. 6 is a cross-sectional view along line
A-A in FIG. 5.
[FIG. 7] FIG. 7 is an outline view showing a refriger-
ator in which a first door in the refrigerator in the first
embodiment is attached as a right-opening door.
[FIG. 8] FIG. 8 is an outline view showing a refriger-
ator in which the first door in the refrigerator in the
first embodiment is attached as a left-opening door.
[FIG. 9] FIG. 9 is a perspective view showing the
arrangement of a door-side harness in a refrigerator
in a second embodiment of the present invention.
[FIG. 10] FIG. 10 is a perspective view showing the
arrangement of the door-side harness and a harness
on a control board-side in the refrigerator in the sec-
ond embodiment.
[FIG. 11] FIG. 11 is a partial cross-sectional view
showing the arrangement of the door-side harness
in the refrigerator in the second embodiment.
[FIG. 12A] FIG. 12A is an outline view showing a
refrigerator in which a first door in the second em-
bodiment is attached as a right-opening door.
[FIG. 12B] FIG. 12B is an outline view showing a
refrigerator in which the first door in the second em-
bodiment is attached as a left-opening door.
[FIG. 13] FIG. 13 is a perspective view showing the
arrangement of a door-side harness in a convention-
al refrigerator.
[FIG. 14] FIG. 14 is an exploded perspective view
showing the structure of a conventional hinge mem-
ber.
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[Description of Embodiments]

[0039] Hereinafter, embodiments of a refrigerator ac-
cording to the present invention shall be described with
reference to the Drawings. It should be noted that the
present invention is not limited to such embodiments.

[First Embodiment]

[0040] FIG. 1 is an elevational view of a refrigerator
100 in a first embodiment of the present invention.
[0041] As shown in FIG. 1, the refrigerator 100 is a
refrigerator including two doors, and includes, in a heat-
insulating main body 70, a storage compartment parti-
tioned into three storage compartments.
[0042] Furthermore, the heat-insulating main body 70
is configured of a heat-insulating wall in which a foam
heat-insulating material 73 is injected into a space formed
between an inner casing 71 that is a vacuum-formed resin
body made from ABS, or the like, and an outer casing 72
using a metal material such as pre-coated steel plate.
[0043] The above-mentioned three storage compart-
ments are included within the heat-insulating main body
70. Specifically, the refrigerator 100 includes a refriger-
ator compartment 10, a variable-temperature compart-
ment 55 whose inside temperature can be varied, and a
freezer compartment 30. It should be noted that the rec-
tangular dotted lines in the diagram represent the respec-
tive openings of the storage compartments.
[0044] The opening of each storage compartment is
provided with a heat-insulating door filled with a foam
heat-insulating material such as urethane.
[0045] Specifically, a first door 11, which is hinged and
openably closes the opening of the refrigerator compart-
ment 10 and the variable-temperature compartment 20,
is provided.
[0046] Furthermore, the first door 11 is an example of
the door, which is of a hinged-type, in a refrigerator ac-
cording to the present invention, and is a door capable
of being changed from one of left-opening and right-
opening to the other, by way of transferring a hinge mem-
ber.
[0047] A display device 17 is provided on a front sur-
face of the first door 11. The display device 17 is an ex-
ample of the information terminal in a refrigerator accord-
ing to the present invention.
[0048] It should be noted that the information terminal
is a device through which input or output of information
is performed. A display device for notifying the temper-
ature setting, and so on, of a storage compartment to the
user, a switch button unit by which a user sets the tem-
perature, and so on, of a storage compartment, input-
output device including both, a sensor which detects the
temperature, and so on, are given as examples of such
an information terminal.
[0049] The display device 17 in the first embodiment
displays, for example, information indicating the temper-
ature zone that is set for the variable-temperature com-

partment 20.
[0050] Furthermore, a second door of the drawer-type
is provided to the freezer compartment 30.
[0051] In the refrigerator 100 in first embodiment, hav-
ing the above-described basic configuration, the refrig-
erator compartment 10 is cooled by way of a direct cool-
ing method, and the variable-temperature compartment
20 and the freezer compartment 30 are cooled by way
of an indirect cooling method.
[0052] FIG. 2 is a vertical cross-sectional view of the
refrigerator 100 in the first embodiment.
[0053] As shown in FIG. 2, inside the heat-insulating
main body 70, the refrigerator compartment 10 and the
variable-temperature compartment 20 are partitioned by
a partition 15. Furthermore, the variable-temperature
compartment 20 and the freezer compartment 30 are par-
titioned by a partition 25.
[0054] Furthermore, the refrigerator 100 includes two
coolers. Specifically, a first cooler 12 is provided at the
backside of a deep-end plane l0a of the refrigerator com-
partment 10. The deep-end plane l0a of the refrigerator
compartment 10 is cooled by thermal conduction from
the first cooler 12. The air within the refrigerator compart-
ment 10 is cooled by the deep-end plane l0a that has
been cooled.
[0055] The first cooler 12 includes a cooling pipe 12a
and a metal plate 12b. The deep-end plane 10a of the
refrigerator compartment 10 is directly cooled by the met-
al plate 12 which is fitted so as to be in contact with the
backside of the deep-end plane 10a.
[0056] Furthermore, the refrigerator 100 includes a
second cooler 32 at the backside of the deep-end plane
of the freezer compartment 30. The inside of the freezer
compartment 30 is cooled by the circulation of the cool
air discharged from the second cooler 32.
[0057] The cool air discharged from the second cooler
32 is also supplied to the variable-temperature compart-
ment 20 where it is maintained, for example, at a tem-
perature zone between the temperature zone for the re-
frigerator compartment 10 and the temperature zone for
the freezer compartment 30 by controlling the opening
and closing of a damper.
[0058] Furthermore, as shown in FIG. 2, a door-side
harness 18 is connected to the display device 17. The
door-side harness 18 is an example of the door-side wire
in a refrigerator according to the present invention.
[0059] Furthermore, a control board 80 is provided at
a back plane portion of the heat-insulating main body 70.
The control board 80 and the display device 17 are elec-
trically connected, and the display device 17 is controlled
by the control board 80.
[0060] FIG. 3 is a perspective view showing the ar-
rangement of the door-side harness 18 in the refrigerator
100 in the first embodiment.
[0061] As shown in FIG. 3, a right hinge-hole 11a is
provided in the upper-right portion of the first door 11 and
a left hinge-hole 11b is provided in the upper-left portion.
[0062] As shown in FIG. 3, for example, the door-side
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harness 18 passes within the first door 11 and is exposed
to the outside from the right hinge-hole 11a. A first con-
nection terminal 18a is connected to the exposed part.
Although exposed from the right hinge-hole 11a, the
door-side harness 18 may be exposed to the outside from
the left hinge-hole 11b.
[0063] Furthermore, a relay wire 40 (hereafter denoted
as relay harness 40) is arranged within an insulating ma-
terial 73a of the first door 11. The ends of the relay har-
ness 40 are respectively led to the outside from the right
hinge-hole 11a and the left hinge-hole 11b, and respec-
tively include a second connection right terminal 40a ex-
posed from the right hinge-hole 11a and a second con-
nection left terminal 40b exposed from the left hinge-hole
11b. It should be noted that the second connection right
terminal 40a and the second connection left terminal 40b
correspond to the "second connection terminals" de-
scribed in the Claims. Details of the second connection
right terminal 40a and the second connection left terminal
40b shall be described later.
[0064]  Furthermore, a left hinge part 52 is provided at
the upper-left portion of the heat-insulating main box 70
and a right hinge part 51 is provided at the upper-right
portion.
[0065] The left hinge part 52 and the right hinge part
51 are parts to which a hinge member can be attached.
FIG. 3 shows the state in which a hinge member 53 for
right-opening is attached to the right hinge part 51.
[0066] Furthermore, FIG. 3 shows the state in which a
hinge member for left-opening (not illustrated) is not at-
tached to the left hinge part 52, and a hinge cover 52a
is fitted.
[0067] Specifically, in FIG. 3, the first door 11 is a door
which swings with the right end as an axis (left side
opens), and is included in the refrigerator 100 as a right-
opening door.
[0068] It should be noted that a hinge member for left-
opening and the hinge member 53 for right-opening need
not be separate pieces, and may be a singe hinge mem-
ber that is used for both right-opening and left-opening.
[0069] FIG. 4 is an outline view of the door-side har-
ness 18 and the relay harness 40 that are arranged in
the first door 11. The broken line portion of each harness
represents a part buried within the insulating material 73a
of the first door 11. After passing through the right hinge-
hole 11a, the leading ends of the door-side harness 18
and the relay harness 40 are connected to the first con-
nection terminal 18a and the second connection right ter-
minal 40a, respectively. Furthermore, after passing
through the left hinge-hole 11b, the lead end of the relay
harness 40 is connected to the second connection left
terminal 40b.
[0070] FIG. 5 is a plan view showing the arrangement
of the door-side harness 18 and the harness at the control
board 80-side in the refrigerator 100 in the first embodi-
ment.
[0071] As shown in FIG. 5, the a left-side harness 60a,
which is connected to the control board 80, and a right-

side harness 60b, which is likewise connected to the con-
trol board 80, are arranged in the heat-insulating main
body 70.
[0072] The left-side harness 60a is an example of the
left-side wire in a refrigerator according to the present
invention, and runs from the control board 80 towards
the upper-left portion of the heat-insulating main body 70.
[0073] The right-side harness 60b is an example of the
right-side wire in a refrigerator according to the present
invention, and runs from the control board 80 towards
the upper-right portion of the heat-insulating main body
70.
[0074] As shown in FIG. 5, the door-side harness 18
is connected to the right-side harness 60b by passing
through the inside of the hinge pin 53a and passing over
the hinge member 53.
[0075] Specifically, the end of the right-side harness
60b is placed in the vicinity of the hinge member 53, and
such end is directly connected to the first connection ter-
minal 18a of the door-side harness 18.
[0076] Furthermore, in FIG. 5, a hinge cover 52a and
a hinge pin cover 52b are fitted to the left hinge part 52
to which a hinge member is not attached. The hinge pin
cover 52b is a first cover member that covers the second
connection left terminal 40b which is not connectively
wired with other wires.
[0077] It should be noted that, although not illustrated
in FIG. 3 and FIG. 5 for the description of the structure
of the right hinge part 51, a hinge cover and a hinge pin
cover are also fitted to the right hinge part 51. The hinge
cover and hinge pin may be separate pieces, and may
also be of a single-piece construction.
[0078] In this manner, the door-side harness 18 pass-
es through the inside of the hinge pin 53a and is con-
nected to the right-side harness 60b. As such, the appli-
cation of tension to the door-side harness 18 during the
opening and closing of the first door 11 is prevented.
Furthermore, unnecessary slackening of the door-side
harness 18 during the opening and closing of the first
door 11 is prevented.
[0079] Furthermore, FIG 6 is a cross-sectional view of
principal parts along line A-A in FIG. 5. The second con-
nection right terminal 40a is exposed to the outside from
the inside of a wiring trench 19, and protrusions 41 are
provided at intervals within the wiring trench 19. In addi-
tion, the second connection right terminal 40a is placed
on the protrusions 41 and is either connected to the first
connection terminal 18a or just placed on the protrusions
41 even when the when the second connection right ter-
minal 40a is not to be used. Therefore, even when water
enters from gaps in a cover member 19a covering the
upper portion of the wiring trench 19, the protrusions 41
can prevent water from entering the inside of the con-
nection terminal, and reduce faulty connection of the ter-
minal, since the second connection right terminal 40a is
located on top of the protrusions 41.
[0080] It should be noted that, although the second
connection right terminal 40a and the cover member 19a
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are constructed as different components, the second
connection right terminal 40a may be constructed as a
single-piece with the cover member 19a, so that the sec-
ond connection right terminal 40a also functions as a
cover member.
[0081] Although description has been made regarding
the second connection right terminal 40a-side, the pro-
trusions 41 are also formed for the wire parts of the sec-
ond connection left terminal 40b and the first connection
terminal 18a, and thus proving effective in preventing the
entrance of water.
[0082] Using FIG. 3 to FIG. 6, description has been
made thus far regarding the form, and so on, of the con-
nection between the door-side harness 18 and the right-
side harness 60b when the hinge member 53 is attached
to the right hinge part 51, that is, when the first door 11
is fitted to the refrigerator 100 as a right-opening door.
[0083] FIG. 7 is an outline view showing the refrigerator
100 in which the first door 11 is attached as a right-open-
ing door, and FIG. 8 is an outline view showing the re-
frigerator 100 in which the first door 11 is attached as a
left-opening door.
[0084] In this case, as shown in FIG. 7, the second
connection right terminal 40a and the second connection
left terminal 40b of the relay harness 40 are not connect-
ed to the other terminals, and the second connection left
terminal 40b that is not in use is stored within the hinge
pin cover 52b, and the second connection right terminal
40a is stored within the hinge cover.
[0085] Furthermore, even when the hinge member is
attached to the left hinge part 52 and the first door 11 is
attached to the refrigerator 100 as a left-opening door,
the door-side harness 18 and the left-side harness 60a
can be connected easily.
[0086] As shown in FIG. 8, when the hinge member is
attached to the left hinge part 52 and the first door 11 is
changed from right-opening to left-opening, the first con-
nection terminal 18a of the door-side harness 18 is dis-
connected from the right-side harness 60b, the first con-
nection terminal 18a and the second connection right ter-
minal 40a of the relay harness 40 are then connected
and, in addition, the second connection left terminal 40b
and the left-side harness 60a are connected.
[0087] At this time, the second connection left terminal
40b is connected by being passed through the inside left
hinge-hole 11b and exposed from the inside of the hinge
member.
[0088] Therefore, by having the user transfer the hinge
member from the right side to the left side, it is possible
to enable the easy changing between right-opening and
left-opening of the first door 11.
[0089] Furthermore, providing the relay harness 40
can reduce the risk of disconnection of the door-side har-
ness 18 since the door-side harness 18 is not connected
to the left-side harness or right-side harness at the cab-
inet-side by being laid-out in a manner where it is bent
in one of the left and right directions depending on the
opening and closing direction of the door.

[0090] Furthermore, the hinge pin cover 52b can be
made to be left-right convertible and thus cost reduction
is possible. Furthermore, since the connection terminal
part of the relay harness 40 and the connection terminal
part of the door-side harness 18 are arranged by being
placed on the protrusions, it is possible to prevent the
water from going along the wires and entering the inside
of the terminals.
[0091] As described above, the refrigerator 100 in the
first embodiment includes the first door 11 which is ca-
pable of being changed from one of left-opening and
right-opening to the other, and the display device 17 is
provided on the front surface of the first door 11.
[0092] By exposing the end, including the first connec-
tion terminal 18a, of the door-side harness 18 connected
to the display device 17, and connecting the exposed
end to the right-side harness 60b, the first door 11 be-
comes capable of right-opening, and by connecting the
first connection terminal 18a and the second connection
right terminal 40a of the relay harness and connecting
the second connection left terminal 40b and the left-side
harness 60a when setting the first door 11 to left-opening,
the changing between left and right opening and closing
directions can be performed easily.
[0093] Specifically, the opening direction of the first
door 11 can be easily changed after the shipment of the
refrigerator 100, for example, when the refrigerator 100
is set up at a buyer’s home. At this time, the task of mod-
ifying the internal wiring becomes necessary.
[0094] Specifically, it is necessary to modify the con-
nection-destination of the door-side harness 18 in order
to maintain the electrical connection between the display
device 17 and the control board 80. With the refrigerator
100 in the first embodiment, such modification can be
performed easily, as described above.
[0095] In this manner, the refrigerator 100 in the first
embodiment is a refrigerator 100 that includes the first
door 11 which is of the hinged-type and capable of being
changed from one of left-opening and right-opening to
the other, and is a refrigerator 100 that facilitates the task
of changing internal wiring necessary in such changing.
[0096] It should be noted that, although the first em-
bodiment assumes the adoption of a direct cooling meth-
od and an indirect cooling method as cooling methods
for the three storage compartments, the cooling method
for each storage compartment shall not be limited to a
particular method in the implementation of the present
invention.
[0097] For example, in the refrigerator 100 in the first
embodiment, the refrigerator compartment 10, the vari-
able-temperature compartment 20, and the freezer com-
partment 30 may all be cooled using an indirect cooling
method.
[0098] Furthermore, the type of each storage compart-
ment is not limited to the types described in the first em-
bodiment. For example, the variable-temperature com-
partment 20 may be a storage compartment referred to
as a vegetable compartment which is dedicated to the
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storage of vegetables.
[0099] Furthermore, the first door 11 in the first em-
bodiment is included in the refrigerator 100 as a door for
the refrigerator compartment 10 and the variable-tem-
perature compartment 20. However, the first door may
be a door which openably closes only the opening of the
refrigerator compartment 10. In other words, the variable-
temperature compartment 20 may be provided with a
door that is separate from the first door 11.
[0100] In other words, an advantageous effect of the
present invention which is the advantageous effect of
facilitating the task of modifying internal wiring following
the changing of the opening direction of the first door 11
is exerted without dependency on the number of open-
ings of the storage compartments openably closed by
the first door 11.

[Second Embodiment]

[0101] The elevational view and vertical cross-section-
al view of the refrigerator 100 in a second embodiment
of the present invention are the same as the elevational
view and the vertical cross-sectional view of the refriger-
ator 100 in the first embodiment, shown in FIG. 1 and
FIG. 2, and thus their description shall be omitted.
[0102] It should be noted that, as shown in FIG. 2, the
wiring trench 19 which runs in the left-and-right direction
is present at the upper portion of the first door 11. A part
of the door-side harness 18, which is exposed from the
upper portion of the first door 11, that is, the free end part
whose running direction can be freely changed, is buried
in the wiring trench 19. The wiring trench 19 is covered
by a cover member 19a.
[0103] FIG. 9 is a perspective view showing the ar-
rangement of the door-side harness 18 in the refrigerator
100 in the second embodiment.
[0104] As shown in FIG. 9, the door-side harness 18
penetrates through the central portion (the portion includ-
ing the center of the left-and-right direction of the first
door 11 and the vicinity thereof) of the wiring trench 19
which extends in the left-and-right direction of the first
door 11, and the part that is exposed from the first door
11 is buried in the wiring trench 19.
[0105] Furthermore, a left hinge part 52 is provided at
the upper-left portion of the heat-insulating main box 70
and a right hinge part 51 is provided at the upper-right
portion.
[0106] The left hinge part 52 and the right hinge part
51 are parts to which a hinge member can be attached.
FIG. 9 shows the state in which the hinge member 53 for
right-opening is attached to the right hinge part 51.
[0107] Furthermore, FIG. 9 shows the state in which a
hinge member for left-opening (not illustrated) is not at-
tached to the left hinge part 52, and the hinge cover 52a
is fitted.
[0108] Specifically, in FIG. 9, the first door 11 is a door
which swings with the right end as an axis (left side
opens), and is included in the refrigerator 100 as a right-

opening door.
[0109] It should be noted that the hinge member for
left-opening and the hinge member 53 for right-opening
need not be separate pieces, and may be a singe hinge
member that is used for both right-opening and left-open-
ing.
[0110] In this manner, when the hinge member 53 is
attached to the right side, the part of the door-side har-
ness 18 which is exposed from the upper portion of the
first door 11 is bent towards the side at which the hinge
member 53 is attached, that is, rightward, and the first
connection terminal 18 and the harness on the board-
side are connected. It should be noted that first connec-
tion terminal 18a corresponds to the "connection termi-
nal" described in the Claims.
[0111] Furthermore, the part of the door-side harness
18 that is bent rightward is buried in the wiring trench 19
and covered by the cover member 19a.
[0112] FIG. 10 is a plan view showing the arrangement
of the door-side harness 18 and the harness at the control
board 80-side in the refrigerator 100 in the second em-
bodiment.
[0113] As shown in FIG. 10, the a left-side harness
60a, which is connected to the control board 80, and the
right-side harness 60b, which is likewise connected to
the control board 80, are arranged in the heat-insulating
main body 70.
[0114] The left-side harness 60a is an example of the
left-side wire in a refrigerator according to the present
invention, and runs from the control board 80 towards
the upper-left portion of the heat-insulating main body 70.
[0115] The right-side harness 60b is an example of the
right-side wire in a refrigerator according to the present
invention, and runs from the control board 80 towards
the upper-right portion of the heat-insulating main body
70.
[0116] As shown in FIG. 10, the door-side harness 18
passes through a wire opening 19b provided in a plane
forming the wiring trench 19, at the central portion of the
left-and-right direction of the wiring trench 19.
[0117] The door-side harness 18 which passes
through the wire opening 19b in such manner is connect-
ed to the right-side harness 60b by passing through the
vicinity of the hinge pin 53a and passing over the hinge
member 53.
[0118] Specifically, the end of the right-side harness
60b is placed in the vicinity of the hinge member 53, and
such end is connected to the first connection terminal
18a of the door-side harness 18.
[0119] Furthermore, in FIG. 10, the hinge cover 52a
and the hinge pin cover 52b are fitted to the left hinge
part 52 to which a hinge member is not attached.
[0120] It should be noted that, although not illustrated
in FIG. 9 and FIG. 10 for the description of the structure
of the right hinge part 51, a hinge cover and a hinge pin
cover are also fitted to the right hinge part 51. The hinge
cover and hinge pin may be separate pieces, and may
also be of a single-piece construction.
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[0121] In such manner, the door-side harness 18 pass-
es through the vicinity of the hinge pin 53a and is con-
nected to the right-side harness 60b. As such, the appli-
cation of tension to the door-side harness 18 during the
opening and closing of the first door 11 is prevented.
Furthermore, unnecessary slackening of the door-side
harness 18 during the opening and closing of the first
door 11 is prevented.
[0122] Furthermore, the wire opening 19b is provided
at the central portion of the left-and-right direction of the
wiring trench 19. With this, the necessary length of the
exposed part of the door-side harness 18 becomes ap-
proximately the same for the case where the first con-
nection terminal 18a is connected to the left-side harness
60a and the case where the first connection terminal 18a
is connected to the right-side harness 60b. Therefore,
there is no need to provide the door-side harness 18 with
unnecessary length.
[0123] It should be noted that, although the wire open-
ing 19b is provided in a bottom plane which is one of the
planes forming the wiring trench 19, the wire opening 19b
may be provided on a side plane.
[0124] FIG. 11 is a partial cross-sectional view showing
the arrangement of the door-side harness 18 in the re-
frigerator 100 in the second embodiment. Specifically,
the cross-section along A-A shown in FIG. 9 is shown.
[0125] As shown in FIG. 11, a part of the door-side
harness 18 of the first door 11, which is exposed from
the upper portion of the first door 11, is buried in the wiring
trench 19.
[0126] Specifically, such part of the door-side harness
18 is a part that is not buried in the insulating material
73a of the first door 11, and the running direction thereof
can be changed freely. Specifically, it can be easily buried
in the wiring trench 19.
[0127] Furthermore, the cover member 19a is attached
to the wiring trench 19, and the wiring trench 19 and the
door-side harness 18 are hidden from the outside by the
cover element 19a. This prevents dirt, and the like, from
accumulating in the wiring trench 19 and, appearance-
wise, does not detract from the aesthetics of the first door
11.
[0128] Using FIG. 9 to FIG. 11, description has been
made thus far regarding the form, and so on, of the con-
nection between the door-side harness 18 and the right-
side harness 60b when the hinge member 53 is attached
to the right hinge part 51, that is, when the first door 11
is fitted to the refrigerator 100 as a right-opening door.
[0129] However, even when the hinge member is at-
tached to the left hinge part 52 and the first door 11 is
attached to the refrigerator 100 as a left-opening door,
the door-side harness 18 and the left-side harness 60a
can be connected easily.
[0130]  Specifically, the part of the door-side harness
18, which is exposed from the upper portion of the first
door 11, is bent toward the side at which the hinge mem-
ber is attached, that is, leftward, and buried in the wiring
trench 19. In addition, the door-side harness 18 is passed

through the vicinity of the hinge pin of the hinge member,
and the first connection terminal 18a and the left-side
harness 60a are connected.
[0131] Furthermore, the cover member 19a is attached
to the wiring trench 19 after the door-side harness 18 is
buried in the wiring trench 19. With this, the part of the
door-side harness 18 that is bent leftward is hidden by
the cover member 19a.
[0132] FIG. 12A is an outline view showing the refrig-
erator 100 in which the first door 11 is attached as a right-
opening door, and FIG. 12B is an outline view showing
the refrigerator 100 in which the first door 11 is attached
as a left-opening door.
[0133] It should be noted that illustration of shelves
disposed inside the refrigerator compartment 10 and
drawers, and the like, arranged on the inner surface of
the first door 11 are omitted for the sake of simplifying
the Drawings.
[0134] As shown in FIG. 12A, a case is assumed
where, for example, the user of the refrigerator 100 at-
taches the first door 11 to the refrigerator 100 as a right-
opening door.
[0135] In this case, the user bends the part of the door-
side harness 18 that is exposed from the wire opening
19b, in the direction of the right hinge part 51, buries the
exposed part in the wiring trench 19, and attaches the
cover member 19a.
[0136] Furthermore, the user connects the first con-
nection terminal 18a to the end of the right-side harness
60b which is placed in the vicinity of the hinge member 53.
[0137] In such manner, even when the first door 11 is
attached to the refrigerator 100 as a right-opening door,
the door-side harness 18 and the right-side harness 60b,
which is a harness at the control board 80-side, can be
connected through a simple operation.
[0138] Furthermore, as shown in FIG. 12B, a case is
assumed where, for example, the user of the refrigerator
100 attaches the first door 11 to the refrigerator 100 as
a left-opening door.
[0139] In this case, the user bends the part of the door-
side harness 18 that is exposed from the wire opening
19b, in the direction of the left hinge part 52, buries the
exposed part in the wiring trench 19, and attaches the
cover member 19a.
[0140] Furthermore, the user connects the first con-
nection terminal 18a to the end of the left-side harness
60a which is placed in the vicinity of the hinge member
of the left hinge part 52.
[0141] In such manner, even when the first door 11 is
attached to the refrigerator 100 as a left-opening door,
the door-side harness 18 and the left-side harness 60a,
which is a harness at the control board 80-side, can be
connected through a simple operation.
[0142] As described above, the refrigerator 100 in the
second embodiment includes the first door 11 which is
capable of being changed from one of left-opening and
right-opening to the other, and the display device 17 is
provided on the front surface of the first door 11.
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[0143] For the door-side harness 18 connected to the
display device 17, the end including the first connection
terminal 18a is exposed from the upper portion of the first
door 11, and the exposed part can be bent either leftward
or rightward.
[0144]  Furthermore, the length of the part exposed
from the upper part of the first door 11 is a length which
allows the first connection terminal 18a and the left-side
harness 60a to be connected when the exposed part is
bent leftward, and allows the first connection terminal
18a and the right-side harness 60b to be connected when
the exposed part is bent rightward.
[0145] This allows the first connection terminal 18a and
the left-side harness 60a to be connected easily when
the first door 11 is set up to be left-opening. Furthermore,
the first connection terminal 18a and the left-side harness
60a can be connected easily when the first door 11 is set
up to be right-opening.
[0146] Specifically, the opening direction of the first
door 11 can be changed after the shipment of the refrig-
erator 100, for example, when the refrigerator 100 is set
up at a buyer’s home. At this time, the task of modifying
the internal wiring becomes necessary.
[0147] Specifically, it is necessary to modify the con-
nection-destination of the door-side harness 18 in order
to maintain the electrical connection between the display
device 17 and the control board 80. With the refrigerator
100 in the second embodiment, such modification can
be performed easily, as described above.
[0148] It should be noted that, in order to handle the
changing of the opening direction of the door, it is also
possible to pre-embed a door-side harness running both
leftward and rightward of the door at the time the door is
fabricated. However, when comparing a refrigerator hav-
ing such a structure and the refrigerator 100 in the second
embodiment, the refrigerator 100 in the second embod-
iment is economically advantageous because the
amount of work required in fabricating the door is less
and the total extension of the door-side harness is short-
er.
[0149]  In this manner, the refrigerator 100 in the sec-
ond embodiment is a refrigerator 100 that includes the
first door 11 which is of the hinged-type and capable of
being changed from one of left-opening and right-open-
ing to the other, and is a refrigerator 100 that facilitates
the task of changing internal wiring necessary in such
changing.
[0150] It should be noted that, although the second
embodiment assumes the adoption of a direct cooling
method and an indirect cooling method as cooling meth-
ods for the three storage compartments, the cooling
method for each storage compartment shall not be limited
to a particular method in the implementation of the
present invention.
[0151] For example, in the refrigerator 100 in the sec-
ond embodiment, the refrigerator compartment 10, the
variable-temperature compartment 20, and the freezer
compartment 30 may all be cooled using an indirect cool-

ing method.
[0152] Furthermore, the type of each storage compart-
ment is not limited to the types described in the second
embodiment. For example, the variable-temperature
compartment 20 may be a storage compartment referred
to as a vegetable compartment which is dedicated to the
storage of vegetables.
[0153] Furthermore, the first door 11 in the second em-
bodiment is included in the refrigerator 100 as a door for
the refrigerator compartment 10 and the variable-tem-
perature compartment 20. However, the first door may
be a door which openably closes only the opening of the
refrigerator compartment 10. In other words, the variable-
temperature compartment 20 may be provided with a
door that is separate from the first door 11.
[0154] In other words, an advantageous effect of the
present invention which is the advantageous effect of
facilitating the task of modifying internal wiring following
the changing of the opening direction of the first door 11
is exerted without dependency on the number of open-
ings of the storage compartments openably closed by
the first door 11.
[0155] Although the refrigerator according to an imple-
mentation of the present invention has been described
thus far using the above-mentioned embodiments, the
present invention is not limited to such embodiments.
[0156] Specifically, the embodiments currently dis-
closed should be considered, in all points, as being ex-
amples, and are not restricting. The scope of the present
invention is indicted, not by the previous description, but
by the Claims, and all modifications having equivalent
meaning and falling within the scope of the Claims are
intended to be included.
[0157] Furthermore, the respective constituent ele-
ments in the above-described embodiments may be
combined within a scope that does not depart from the
essence of the invention.

[Industrial Applicability]

[0158] The present invention can provide a refrigerator
which includes a hinged door capable of being changed
from one of left-opening and right-opening to the other,
and which facilitates the task of modifying internal wiring
required in such changing. Therefore, the present inven-
tion is useful as refrigerators of various types and sizes,
such as refrigerators for household use and commercial
use.

[Reference Signs List]

[0159]

10 Refrigerator compartment
10a Deep-end plane
11 First door
11a Right hinge-hole
11b Left hinge-hole
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12 First cooler
12a Cooling pipe
12b Metal plate
15 Partition
17 Display device
18 Door-side harness
18a First connection terminal
19 Wiring trench
19a Cover member
19b Wire opening
20 Variable-temperature compartment
25 Partition
30 Freezer compartment
31 Second door
32 Second cooler
40 Relay harness
40a Second connection right terminal
40b Second connection left terminal
41 Protrusions
51 Right hinge part
52 Left hinge part
52a Hinge cover
52b Hinge pin cover
53 Hinge member
53a Hinge pin
60a Left-side harness
60b Right-side harness
70 Heat-insulating main body
71 Inner casing
72 Outer casing
73 Foam heat-insulating material
73a Insulating material
80 Control board
100 Refrigerator

Claims

1. A refrigerator comprising:

a heat-insulating main body;
a storage compartment which is located inside
said heat-insulating main body and has an open-
ing in a front surface;
a door of a hinged-type, which openably closes
the opening and is capable of being changed
from one of left-opening and right-opening to the
other, by transferring a hinge member from one
of an upper-left portion and an upper-right por-
tion of said heat-insulating main body to the oth-
er;
an information terminal which is provided on a
front surface of said door and is for inputting or
outputting information;
a control board which is provided in said heat-
insulating main body and controls said informa-
tion terminal;
a left-side wire which runs from said control

board to the upper-left portion of said heat-insu-
lating main body;
a right-side wire which runs from said control
board to the upper-right portion of said heat-in-
sulating main body;
a door-side wire which has one of ends connect-
ed to said information terminal and the other of
the ends exposed from an upper portion of said
door;
a first connection terminal which is provided at
the other of the ends of said door-side wire and
capable of being connected to one of said left-
side wire and said right-side wire; and
a relay wire which includes two second connec-
tion terminals, one of which is exposed from an
upper-left portion of said door and the other of
which is exposed from an upper-right portion of
said door,
wherein:

when said first connection terminal is directly con-
nected to said right-side wire, the two of said second
connection terminals are placed without being con-
nected; and
when said first connection terminal is directly con-
nected to one of said second connection terminals,
the other of said second connection terminals is
placed connected to said left-side wire.

2. The refrigerator according to Claim 1,
wherein protrusions are formed in a wiring trench in
which said second connection terminals of said relay
wire are housed, and said second connection termi-
nals are placed on said protrusions.

3. The refrigerator according to one of Claim 1 and
Claim 2, wherein a wire part of said relay wire is
arranged within an insulating part of said door.

4. The refrigerator according to any one of Claim 1 to
Claim 3, wherein each of said second connection
terminals includes a cover member which covers
said wiring trench in which said second connection
terminals are housed.

5. A refrigerator comprising:

a heat-insulating main body;
a storage compartment which is located inside
said heat-insulating main body and has an open-
ing;
a door of a hinged-type, which openably closes
the opening and is capable of being changed
from one of left-opening and right-opening to the
other, by transferring a hinge member from one
of an upper-left portion and an upper-right por-
tion of said heat-insulating main body to the oth-
er;

19 20 



EP 2 236 962 A1

12

5

10

15

20

25

30

35

40

45

50

55

an information terminal which is provided on a
front surface of said door and is for inputting or
outputting information;
a control board which is provided in said heat-
insulating main body and controls said informa-
tion terminal;
a left-side wire which runs from said control
board to the upper-left portion of said heat-insu-
lating main body;
a right-side wire which runs from said control
board to the upper-right portion of said heat-in-
sulating main body;
a door-side wire which has one of ends connect-
ed to said information terminal and the other of
the ends exposed from an upper portion of said
door so that a part that is exposed from the upper
portion of said door is capable of being bent to
either left or right; and
a connection terminal which is provided at the
other of the ends of said door-side wire and ca-
pable of being connected to one of said left-side
wire and said right-side wire,
wherein a length of the part that is exposed from
the upper portion of said door is a length which
allows said connection terminal and said left-
side wire to be connected when the part that is
exposed is bent to the left, and allows said con-
nection terminal and said right-side wire to be
connected when the part that is exposed is bent
to the right.

6. The refrigerator according to Claim 5, further com-
prising:

a wiring trench in which said door-side wire is
buried, said wiring trench running in a left-and-
right direction in the upper portion of said door;
and
a wire opening through which said door-side
wire passes, and which is provided in a plane
forming said wiring trench, at a central portion
in the left-and-right direction of said wiring
trench.
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