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(57) Abstract: The refrigerator includes the following parts. A heat-insu-
lating main body has openings in a front side. A divider divides inside of
the heat-insulating main body into side by side so as to form a first storage
compartment and a second storage compartment having a width smaller
than a width of the first storage compartment. The first door turns to open
and close at the first storage compartment, and has a vertical axis that ex-
tends in an anterior portion of a side wall of the heat-insulating main body.
The second door turns to open and close at the second storage compart-
ment, and has a vertical axis that extends in an anterior portion of a side
wall of the heat-insulating main body. A concavity part is vertically pro-
vided at a front side of an free end of the first door.
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Description

Title of Invention: REFRIGERATOR
Technical Field

The present invention relates to a refrigerator having two storage compartments
arranged side by side, each having a door opening and closing at the corresponding

compartment.

Background Art

Conventionally, there have been used refrigerators each having a shape of a vertically
long cuboid, in each of which a divider arranged at a middle section of a width
direction separates inside of the refrigerator, providing different storage components
side by side. In such a refrigerator, one storage component serves as a refrigerator
compartment and the other storage compartment serves as a freezer compartment.
Here, the refrigerator compartment has a width greater than a width of the freezer com-
partment, so that the refrigerator compartment has a more storage capacity than the
freezer compartment. This refrigerator has two doors to open and close the refrigerator
compartment and the freezer compartment, respectively. Although these two doors
have the almost same height and thickness, the door of the refrigerator compartment
has a width greater than a width of the door of the freezer compartment (refer to
Japanese Unexamined Patent Application Publication No. 2005-214622, for example).

Recently, however, sizes of refrigerators have been increased. With the size increase,
doors provided to the refrigerators are also enlarged, increasing weights of the doors.
Moreover, such an enlarged door increases an amount of storage items which can be
placed in door bins provided at the rear side of the door. As a result, a huge load is
applied on a hinge every time of opening and closing the door to use the refrigerator.

If a thickness of such a door is decreased, a weight of the door can be reduced.
However, a door of a decreased thickness has a drawback of poor heat insulation

properties.
Summary of Invention

Technical Problem

In order to address the above-described problems, an object of the present invention
is to provide a refrigerator having a door of a reduced weight, while keeping heat in-
sulation properties.
Solution to Problem

In accordance with an aspect of the present invention for achieving the object, there
is provided a refrigerator including: a heat-insulating main body having openings in a

front side; a divider which divides inside of the heat-insulating main body into side by
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side so as to form a first storage compartment and a second storage compartment
having a width smaller than a width of the first storage compartment; a first door
which turns to open and close at the first storage compartment, and has a vertical axis
that extends in an anterior portion of a side wall of the heat-insulating main body; and
a second door which turns to open and close at the second storage compartment, and
has a vertical axis that extends in an anterior portion of a side wall of the heat-in-
sulating main body, and the refrigerator further including a concavity part which is
vertically provided at a front side of an free end of the first door.

With the above structure, it is possible to reduce a weight of the first door having a
relatively great width. Further, since the concavity part is provided at the free end of
the first door to be the farthest from the axis, the moment of force of the first door is
reduced. As a result, the first door can be easily opened and closed. Furthermore, there
is the divider at the rear side of the end part at which the concavity part is arranged.
Therefore, even if the concavity part is formed in the first door, a weight of the first
door can be reduced without considerably damaging the heat insulation properties of
the whole refrigerator.

It is preferable that the refrigerator further includes an interface device which is
provided in the concavity part to convey information between a user and the re-
frigerator.

With the above structure, a recess part is not necessary in the first door to set the
interface device therein, thereby preventing damage of the heat insulation properties of
the first door. In addition, the interface device is located at the middle of a width of the
front side of the refrigerator, so that the user can easily see and operate the interface
device.

It is preferable that the interface device includes a touch screen.

With the above structure, when the user touches the touch screen, the touch screen
can provide the user with information corresponding to the information displayed on
the screen. Therefore, the interface device does not need to have plural switches to
provide plural pieces of information, which can reduce a weight of the interface
device.

It is preferable that the refrigerator further includes a first recess part which is
provided in an edge part of the free end of the first door, and is recessed in a direction
from the concavity part to the axis of the first door; and a second recess part which is
provided in an edge part of a free end of the second door, and is recessed in a direction
from the concavity part to the axis of the second door.

Since the first door has the concavity part at its free end, there is a space between
neighboring first and second doors, into which user's fingers can be inserted. As a

result, the user can grip by fingers the first recess part and the second recess part.
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Therefore, without adding handles outwardly protruding from the first and second
doors, the user can open and close the first and second doors at positions farthest from
the respective axes. As a result, the first and second doors with such recess parts have a
weight less than a weight of the doors with handles, thereby reducing a load on the
user opening and closing the doors. In addition, while simplifying design of the front
side of the refrigerator, the refrigerator can include the recess parts each having a great

structural strength.
Moreover, the first recess part as well as the concavity part can reduce a weight of

the first door. Likewise, the second recess part as well as the concavity part can also

reduce a weight of the second door.

Advantageous Effects of Invention

Accordingly, the present invention can reduce a weight of a door to reduce a load on
a hinge and a load on a user opening and closing the door, while suppressing reduction
in heat insulation properties of the door. In addition, the present invention can improve
visibility of the interface device, thereby giving the user impression of simplicity.
Brief Description of Drawings
[fig. 1]FIG. 1 is an external perspective view of a refrigerator according to an em-
bodiment of the present invention.
[fig.2]FIG. 2 is an external perspective view of the refrigerator with third and fourth
doors open.
[fig.3]FIG. 3 is an external perspective view of the refrigerator with first and second
doors open.
[fig.4]FIG. 4 is a schematic cross-sectional view illustrating a relationship between a
divider and a cross section taken along a horizontal line of the first and second doors.
Description of Embodiments

The following describes an preferred embodiment according to the present invention
with reference to the drawings.

FIG. 1 is an external perspective view of a refrigerator according to the embodiment
of the present invention.

FIG. 2 is an external perspective view of the refrigerator with third and fourth doors
open.

FIG. 3 is an external perspective view of the refrigerator with first and second doors
open.

As shown in FIGS. 1 and 2, a refrigerator 100 of the present embodiment includes a
heat-insulating main body 150, a first door 111, a second door 121, a third door 112, a
through hole 113, a third door 112, a fourth door 122, a concavity part 170, an

interface device 171, a first recess part 172, and a second recess part 173.
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The heat-insulating main body 150 is a main body with a front side being opened,
having heat insulation properties that shut off heat coming in and out of the refrigerator
100.

The divider 153 is a wall separating inside of the heat-insulating main body 150 side
by side. In the present embodiment, a right-hand part of the heat-insulating main body
150 divided by the divider 153 is a first storage compartment 151 serving as a re-
frigerator compartment. On the other hand, a left-hand part of the heat-insulating main
body 150 divided by the divider 153 is a second storage compartment 152 serving as a
freezer compartment. Here, the second storage compartment 152 has a width smaller
than a width of the refrigerator compartment. The divider 153 separates the refrigerator
compartment and the freezer compartment, providing heat insulation between the com-
partments.

The through hole 113 penetrates the first door 111 in the thickness direction. The
through hole 113 is a hole through which a user can take storage items out from a
space behind the first door 111 without opening the first door 111, or take storage
items into the space to be stored therein.

The third door 112 opens and closes at the through hole 113. In the present em-
bodiment, the third door 112 is attached to the first door 111 using a hinge (not shown)
so as to turn centering on a horizontal axis arranged along a lower-edge rim of the
through hole 113. Furthermore, the third door 112 is substantially square in shape
(round-cornered) when viewed from the front, with the axis arranged along a lower-
edge rim of the third door 112.

The fourth door 122 opens and closes at a dispenser 123 where the user receives ice
or the like supplied from inside of the refrigerator 100.

The first door 111 opens and closes at an opening on the right-hand side of the heat-
insulating main body 150. In the present embodiment, the first door 111 is attached to
the heat-insulating main body 150 using a hinge (not shown) so as to turn centering on
a vertical axis that extends in an anterior portion of the right-side wall of the heat-
insulating main body 150. Furthermore, the first door 111 is rectangular in shape when
viewed from the front, with the axis extending along the right-edge rim of the first door
I11.

FIG. 4 is a schematic cross-sectional view illustrating a relationship between the
divider and a cross section taken along a horizontal line of the first and second doors.

The concavity part 170 is a vertical space provided at a front side of a free end of the
first door 111, namely, at an end of a front side of the first door 111 which is located
opposite to the axis 115 in a width direction. In the present embodiment, the concavity
part is a cuboid in shape and provided along a full vertical length of the first door 111.

A width of the concavity part 170 is enough for the user to insert fingers therein and
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further bend the fingers to be inserted to the first recess part 172, and also enough for
the user not to touch by the fingers a free end of the second door 121 when inserting
the fingers to the first recess part 172 to open the first door 111.

It should be noted that the concavity part 170 is not limited to be created by
removing a part of the free end of the first door 111 that have been already manu-
factured. It is also possible to form the concavity part 170 when manufacturing the first
door 111.

As described above, the forming of the concavity part 170 in the first door 111
having a relatively great width can give the user impression that two doors having the
almost same width are arranged symmetrically when the user views the refrigerator
100 with the doors closed from the font. As a result, design of the refrigerator 100 can
be improved.

It should also be note that, since the concavity part 170 is located close to an end of
the divider 153, reduction in heat insulation properties of the whole first door 111 can
be suppressed as much as possible, even if the thickness of the first door 111 is
reduced.

The first recess part 172 is a part provided in an edge part of the free end of the first
door 111, being recessed in a direction from the concavity part 170 to the axis 115 of
the first door 111. The first recess part 172 has a width enough for the user to insert
fingers therein, and a depth enough for the user to insert the fingers up to second joints
therein.

The second door 121 opens and closes at an opening on the left-hand side of the heat
insulating main body 150. In the present embodiment, the second door 121 is attached
to the heat-insulating main body 150 using a hinge (not shown) so as to turn centering
on a vertical axis that extends in an anterior portion of the left-side wall of the heat-
insulating main body 150. Furthermore, the second door 121 is rectangular in shape
when viewed from the front, with the axis extending along the left-edge rim of the
second door 121.

The second recess part 173 is a part provided in an edge part of the free end of the
second door 121, being recessed in a direction from the concavity part 170 to the axis
125 of the second door 121. The second recess part 173 has a width enough for the
user to insert fingers therein, and a depth enough for the user to insert the fingers up to
second joints therein.

The interface device 171 is a device that conveys information between the user and
the refrigerator 100.

For example, the interface device 171 includes a display device that displays a tem-
perature in the refrigerator 100 and thereby notifies the user of information regarding

the refrigerator 100. In addition, the interface device 171 includes a switch by which
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the user can set a desired temperature to adjust the temperature in the refrigerator 100.
In the present embodiment, the interface device 171 also includes a touch screen 174.

The touch screen 174 is a device having: a display device that displays images; and a
transparent touch sensor provided at a front side of the display device. Based on
signals from the touch sensor, the touch screen 174 can provide the user with in-
formation corresponding to the images displayed on the display device.

With the structure, by storing sets of an image and information in association with
each other, the touch screen 174 can provide the user with various pieces information
without having various switches.

Therefore, even if a space allowed for setting the interface device 171 is small, the
touch screen 174 enables the interface device 171 to provide various pieces of in-
formation. This is advantageous for the interface device 171 that is provided at the
concavity part 170.

In addition, the touch screen 174 enables the interface device 171 to eliminate
physical various switches, which makes it possible to reduce a weight of the first door
111 having the interface device 171.

Furthermore, the interface device 171 is a cuboid corresponding to the shape of the
concavity part 170, and arranged at an upper end of the concavity part 170 at an upper
end of the first door 111.

Thereby, since the interface device 171 is provided at the highest part of the door of
the refrigerator, children cannot easily touch the interface device 171. As a result, it is
possible to prevent the children from mischief and wrong operation of the interface
device 171. Especially when the touch screen 174 is adopted, since the touch screen
174 can be easily operated merely by touching the touch screen 174, the above
problem is likely to occur. Therefore, if the touch screen 174 is arranged close to the
top part of the door of the refrigerator, the problem can be solved. On the other hand,
adults are tall enough to operate such devices, so that the above arrangements does not
reduce the handleability of the user. Especially people in the United States of America
and Europe are relatively tall, so that the arrangements do not have any problems in the
handleability of the user.

Still further, the first door 111 includes a decorative plate to give the user an im-
pression as if the interface device 171 is integrated to the first door 111. The decorative
laminate is arranged to cover: an internal rear surface of the concavity part 170 which
is gradually curbed out to reach a lower end of the front side of the interface device

171; and a portion of the lower end.
Industrial Applicability

The present invention is applicable to a refrigerator, and more particularly applicable
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to a refrigerator having a freezer compartment and a refrigerator compartment arranged

side by side.
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Claims

A refrigerator comprising:

a heat-insulating main body having openings in a front side;

a divider which divides inside of said heat-insulating main body into
side by side so as to form a first storage compartment and a second
storage compartment having a width smaller than a width of said first
storage compartment;

a first door which turns to open and close at said first storage com-
partment, and has a vertical axis that extends in an anterior portion of a
side wall of said heat-insulating main body;

a second door which turns to open and close at said second storage
compartment, and has a vertical axis that extends in an anterior portion
of a side wall of said heat-insulating main body;

a concavity part which is vertically provided at an free end of said first
door and behind a front surface of said first door; and

a first recess part, into which a user can grip by a finger the first recess
part.

The refrigerator according to Claim 1, further comprising

an interface device which is provided in said concavity part to convey
information between a user and said refrigerator.

The refrigerator according to Claim 2,

wherein said interface device includes a touch screen.

The refrigerator according to Claim 1, further comprising

a second recess part which is provided in an edge part of a free end of
said second door, and is recessed in a direction from said concavity part
to the axis of said second door,

wherein said first recess part is provided in an edge part of the free end
of said first door, and is recessed in a direction from said concavity part

to the axis of said first door.
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