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(57) Abstract: The purpose of the present invention is to provide a refrigerator provided with adjustment legs such that the height
thereof can be easily adjusted without decreasing the volume of the refrigerator. The refrigerator is provided with: a refrigerator
housing which is open on the front side; and adjustment legs attached to the bottom surface of the refrigerator housing. Fach adjust-
ment leg is provided with an adjustment leg main body and a screw part that is mounted perpendicularly to the adjustment leg main
body and screws into the bottom surface of the refrigerator housing. The adjustment leg main body is provided with tool engagement
sections opening from the outer peripheral portion of the adjustment leg main body toward the center portion side such that the end
edges of the openings are near the screw part in a planar view.
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DESCRIPTION
Title of Invention
REFRIGERATOR
Technical Field
[0001]

The present invention relates to a refrigerator and particularly to a
configuration of an adjusting foot whose height is adjustable.
Background Art
[0002]

In general, refrigerators have adjusting feet at the bottom faces so that the
refrigerator is kept horizontal on the installation surface. An adjusting foot includes
an adjusting-foot body and a screw portion and is attached to a refrigerator with the
screw portion screwed into the bottom face of the refrigerator. Such a
configuration allows the adjusting foot to be rotatable to adjust the height of the
adjusting foot extending from the bottom face of the refrigerator. The height is
adjusted after the refrigerator is installed. That is, the height is adjusted while the
adjusting feet bear the weight of the refrigerator and the bottom parts of the
adjusting feet are in contact with the installation surface.

In a known refrigerator, the adjusting-foot body has a through hole or a
through groove, into which a long narrow tool such as a screwdriver is inserted, the
screwdriver is fitted into the hole or the groove, and a force is applied to a grip of
the tool, to adjust the height. Hence, the force required for rotating the adjusting
foot can be made smaller than that in a case of rotating the adjusting-foot body by
grabbing the outer periphery of the adjusting-foot body with a hand, for example.
Thus, the height can be easily adjusted (see Patent Literature 1, for example).
Citation List
Patent Literature

[0003]
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Patent Literature 1: Japanese Unexamined Patent Application Publication
No. 4-320783 (pages 3 and 4)

[0003A]

Reference to any prior art in the specification is not, and should not be taken
as, an acknowledgment or any form of suggestion that this prior art forms part of
the common general knowledge in any jurisdiction or that this prior art could
reasonably be expected to be understood, regarded as relevant and/or combined
with other pieces of prior art by a person skilled in the art.

[0003B]

As used herein, except where the context requires otherwise, the term
"comprise" and variations of the term, such as "comprising”, "comprises" and
"comprised", are not intended to exclude further additives, components, integers or
steps.

[0004]

In the refrigerator proposed by Patent Literature 1, the adjusting foot is
provided at the bottom face of the refrigerator housing, and the adjusting-foot body
has the through hole or the through groove. Consequently, the adjusting-foot body
needs to be high enough. The bottom face of the refrigerator housing needs to be
raised accordingly so that the adjusting foot can be provided. To thermally
insulate the storage compartment in the refrigerator from the outside, the bottom
face of the refrigerator housing and the floor surface of the storage compartment
need to be at a certain distance from each other. When the bottom face of the
refrigerator housing is raised, the floor surface of the storage compartment in the
refrigerator inevitably needs to be raised correspondingly for thermal insulation,
leading to a loss in the capacity of the refrigerator.

Moreover, in recent years, there have been increasing demands for

refrigerators having larger capacities. Such demands increase the sizes and
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weights of refrigerators. To increase the capacity of a refrigerator, an adjusting
foot including an adjusting-foot body having a reduced height and easily rotatable in
adjusting the height is required, in view of the lowered floor of the refrigerator
housing and the weight of the huge refrigerator.

[0005]

The present invention is made in light of the above problem. Disclosed within
the following is a refrigerator including an adjusting foot whose height is easily
adjustable while the capacity of the refrigerator is not reduced.

[0006]

A refrigerator according to an embodiment of the present invention
comprises a refrigerator housing including a front face having an opening, and an
adjusting foot attached to a bottom face of the refrigerator housing. The adjusting
foot includes an adjusting-foot body, and a screw portion standing perpendicularly
on the adjusting-foot body and screwed into the bottom face of the refrigerator
housing. The adjusting-foot body includes a tool-fitting portion having an opening
extending from an outer periphery of the adjusting-foot body toward a central part
of the adjusting-foot body. The opening of the tool-fitting portion has a distal end
positioned, in plan view, on a proximal side from the screw portion. The tool-fitting
portion includes a top groove provided at a top of the adjusting-foot body, and the
adjusting-foot body has a bottom hole as an opening extending from a bottom of
the adjusting-foot body toward an upper side and communicating with the top
groove.

[0007]

In the refrigerator according to the embodiment disclosed within the

following, the adjusting foot provided at the bottom face of the refrigerator housing

has the tool-fitting portion that does not extend
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through the adjusting-foot body but has the distal end on the proximal side of the
screw portion. Hence, while the capacity of the refrigerator is not reduced, a
height can be easily adjusted by using a commercially available tool or other tool.
Brief Description of Drawings
[0008]

[Fig. 1] Fig. 1 is a front view of a refrigerator according to Embodiment of the
present invention.

[Fig. 2] Fig. 2 is a side view of the refrigerator illustrated in Fig. 1.

[Fig. 3] Fig. 3 is a bottom perspective view of the refrigerator illustrated in
Fig. 1.

[Fig. 4] Fig. 4 is an enlarged view of a part A defined in Fig. 3.

[Fig. 5] Fig. 5 is a perspective view of a supporting leg and peripheral
elements included in the refrigerator illustrated in Fig. 1.

[Fig. 6] Fig. 6 is a top perspective view of the supporting leg of the

refrigerator illustrated in Fig. 1.
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[Fig. 7] Fig. 7 is a bottom perspective view of the supporting leg illustrated in
Fig. 6.

[Fig. 8] Fig. 8 is a front view of an adjusting foot attached to the supporting
leg of the refrigerator illustrated in Fig. 1.

[Fig. 9] Fig. 9 is a side view of the supporting leg of the refrigerator illustrated
in Fig. 8.

[Fig. 10] Fig. 10 is a sectional view taken along line Z-Z illustrated in Fig. 8.
Description of Embodiments
[0009]

Embodiment 1

Fig. 1 is a front view of an exemplary refrigerator according to Embodiment 1
of the present invention. Specifications of compartments provided in a storage
portion of the refrigerator according to Embodiment 1 of the present invention will
be described below. In the following description, "left" and "right" refer to "left" and
"right" of the refrigerator seen from the front as illustrated in Fig. 1, "front" refers to
a side of an opening of a refrigerator housing having the storage portion, and "rear"
refers to the rear side of the refrigerator.

[0010]

A refrigerator housing 1 of the refrigerator according to Embodiment 1 of the
present invention has the opening in the front face and a storage portion for storing
things inside the refrigerator housing 1. The storage portion includes a plurality of
compartments. Each of the compartments has a door on the front face.

The refrigerator housing 1 has a sealed space between a resin inner box 40
(see Fig. 5) provided on the inner side of the refrigerator and an outer panel 41
made of a metal plate provided on the outer side of the refrigerator. The sealed
space is stuffed with urethane-foam heat insulator (not illustrated). A vacuum
insulator is preferred to be embedded in the urethane-foam heat insulator.

[0011]
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The inside of the refrigerator housing 1 is sectioned into compartments,
namely a refrigerator compartment, an ice compartment, a changeable
compartment, a freezer compartment, and a vegetable compartment by a partition
45, a partition 46, a partition 47, and a partition 48 each having a heat-insulating
function. The compartments thus sectioned are provided on the front faces with a
door 27, a door 28, a door 29, a door 30, a door 31, and a door 32 each having a
heat-insulating function, and the compartments are thermally insulated from the
outside of the refrigerator.

The door 27 and the door 28 form a double door with rotating shafts (not
illustrated) provided at the left and right front-side ends of the refrigerator. The
temperature in the refrigerator compartment, covered by the door 27 and the door
28, is set to about 3 degrees C. The door 29 is a door of the ice compartment in
which ice is stored. The door 30 is a door of the changeable compartment in
which the temperature is selectable between about 3 degrees C to -18 degrees C.
The partition 48 is provided between the ice compartment and the changeable
compartment. The partition 45 is provided between the refrigerator compartment
and a set of the ice compartment and the changeable compartment. The door 31
is a door of the freezer compartment in which the temperature is about —18 degrees
C. The door 32 is a door of the vegetable compartment in which the temperature
is about 5 degrees C. The partition 46 is provided between the freezer
compartment and the set of the ice compartment and the changeable compartment.
The partition 47 is provided between the freezer compartment and the vegetable
compartment. The ice compartment, the changeable compartment, the freezer
compartment, and the vegetable compartment are of a drawer type and each
include a drawer and a pair of drawer rail structures provided on the left and right
sides of the compartment. The refrigerator compartment is provided with shelves
and cases inside the refrigerator compartment and pockets on the door side. The

ice compartment and the changeable compartment are also provided with cases.
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The freezer compartment and the vegetable compartment are each provided with
upper and lower cases.
[0012]

Fig. 2 is a side view of the refrigerator illustrated in Fig. 1. InFig. 2, a
decorative cover 8 is removed from the front side of the bottom face of the
refrigerator. The bottom face of the refrigerator is provided with the decorative
cover 8 attached to the front side to cover supporting legs 4 and front moving
rollers 12. The refrigerator housing 1 is provided at the top of the rear side with
upper grips 2.

[0013]

Fig. 3 is a bottom perspective view of the refrigerator illustrated in Fig. 1.

Fig. 4 is an enlarged view of a part A defined in Fig. 3. Fig. 5 is a perspective view
of the supporting leg and peripheral elements included in the refrigerator illustrated
in Fig. 1, with the door 32 of the vegetable compartment open and the drawer of the
compartment removed. In Figs. 3, 4, and 5, the decorative cover 8 is removed
from the front side of the bottom face of the refrigerator. The refrigerator includes
a cooling device (not illustrated) that cools the air in the refrigerator, a fan (not
illustrated) that circulates the air, a motor that rotates the fan, and a compressor
(not illustrated) that compresses refrigerant to be delivered to the cooling device.
The compressor is provided inside the refrigerator and is mounted on a base plate
1.

[0014]

As illustrated in Fig. 4, a front beam 3 made of a metal plate is provided on
the front side at the bottom face of the refrigerator housing. The supporting legs 4
supporting the refrigerator are provided on the left and right sides of the front beam
3. The supporting legs 4 each include an adjusting foot 6. The adjusting feet 6
are attached adjustably in height in the vertical direction of the refrigerator. The
supporting legs 4 each are provided with the front moving roller 12.  The base

plate 11 is provided with rear moving rollers 13. Each pair of the front moving
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rollers 12 and the rear moving rollers 13 is provided on the left and right sides at
the bottom face of the refrigerator. The decorative cover 8 is attached to conceal
the supporting legs 4 and the front moving rollers 12. A supporting-leg member 81
illustrated in Fig. 6 is made of a metal plate and is fixed to the bottom face of the
refrigerator housing with screws. In this state, the adjusting foot 6 is positioned on
the front side of the end face of the opening of the refrigerator housing 1 and below
the door 32 of the vegetable compartment. That is, the adjusting foot 6 is provided
to a position to prevent the refrigerator from falling down frontward when the center
of gravity of the refrigerator is shifted toward the front side when any of the doors of
the refrigerator is opened.

[0015]

Fig. 6 is a top perspective view of the supporting leg 4 of the refrigerator
illustrated in Fig. 1, with the adjusting foot 6 removed from the supporting leg 4.

Fig. 7 is a bottom perspective view of the supporting leg 4 illustrated in Fig. 6.

The adjusting foot 6 includes an adjusting-foot body 80 made of, for
example, resin and a screw portion 5. The adjusting-foot body 80 has a columnar
shape and has a circular plan-view shape with a diameter of, for example, about 45
mm. The screw portion 5 of the adjusting foot 6 projects from the upper surface of
the adjusting-foot body 80 and at the center of the circular shape of the adjusting-
foot body 80. The screw portion 5 is screwed into a nut portion 82 welded to the
supporting-leg member 81, and thus the adjusting foot 6 is movable in the vertical
direction of the refrigerator. The screw portion 5 projects from an adjusting-foot
top part 88 and has a center axis extending perpendicularly to an adjusting-foot
bottom part 87. The screw portion 5 is fixed to the adjusting-foot body 80, which is
made of, for example, resin by integral molding. Before the screw portion 5 and
the adjusting-foot body 80 are integrally molded, the screw portion 5 includes a
threaded part 5a, a flange-shaped part 5b, and a stem part 5c. When the screw
portion 5 and the adjusting-foot body 80 are integrated together, the flange-shaped
part 5b and the stem part 5¢c are embedded in the adjusting-foot body (see Fig. 10).

7
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[0016]

The adjusting-foot bottom part 87 comes into contact with the surface on
which the refrigerator is installed and bears the weight of the refrigerator. When
the refrigerator is installed, an installation worker or a user who uses the
refrigerator can grab and rotate a circular adjusting-foot side part 86 of the
adjusting foot 6 to adjust the height from the supporting leg 4 to the adjusting foot 6.
Thus, the refrigerator can be installed horizontally, depending on the state of the
surface on which the refrigerator is installed. As illustrated in Fig. 6, the adjusting-
foot side part 86 has a circular shape when the adjusting foot 6 is seen from the
top. The circular outer periphery of the adjusting foot 6 forms the adjusting-foot
side part 86. The adjusting-foot side part 86 corresponds to "outer periphery"
according to the present invention. The adjusting-foot side part 86 has ridges and
troughs each extending perpendicularly to the adjusting-foot bottom part 87 so that
fingers of the user or any other person grabbing the outer periphery of the adjusting
foot 6 do not slip easily. Furthermore, the adjusting foot 6 has four tool-fitting
portions 83 each having an opening in the adjusting-foot side part 86. When the
adjusting-foot side part 86 is difficult to be grabbed and rotated with the hand, for
example, a tool may be inserted into any of the tool-fitting portions 83 to rotate the
adjusting-foot side part 86.

[0017]

Fig. 8 is a front view of the adjusting foot 6 attached to the supporting leg 4.
Fig. 9is a side view of Fig. 8. Fig. 10 is a sectional view taken along line Z-Z
illustrated in Fig. 8 and illustrates the adjusting foot 6 attached to the supporting leg
4.

The adjusting foot 6 has the four tool-fitting portions 83 radially arranged
centered on the screw portion 5. The tool-fitting portions 83 each have such a
width as to receive a bar-like object having a diameter of, for example, about 6 mm,

and can each be used as a height-adjustment hole into which a commercially
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available screwdriver, for example, is insertable substantially horizontally from the
outer periphery of the adjusting foot 6.

When a screwdriver, for example, is inserted into one of the tool-fitting
portions 83 and a load is applied to a handle of the screwdriver in a direction in
which the adjusting foot 6 is rotatable, a large torque can be applied to the
adjusting foot 6. Depending on the state of the surface on which the refrigerator is
installed, the frictional force between the bottom face of the adjusting foot 6 and the
installation surface may be large, preventing the adjusting foot 6 from being easily
rotated by grabbing the outer periphery of the adjusting foot 6. Moreover, as the
sizes of refrigerators increase, the weights of such refrigerators also increase.

The increased weight of such a refrigerator may further increase the frictional force
between the adjusting-foot bottom part 87 and the installation surface. In such a
situation, with a familiar tool owned by the installation worker or the user who
installs the refrigerator, the height of the adjusting foot 6 can easily adjusted by
rotating the adjusting foot 6 to install the refrigerator horizontally.

[0018]

The tool-fitting portions 83 each extend from the outer periphery of the
adjusting foot 6 toward the screw portion 5. A part of the outer periphery of the
adjusting foot 6 corresponds to the proximal end of the tool-fitting portion 83, and a
part of the proximal side from a part where the screw portion 5 is embedded in the
adjusting foot 6 corresponds to the distal end of the tool-fitting portion 83. In such
a configuration, the part (the flange-shaped part 5b and the stem part 5c, for
example) of the screw portion 5 embedded in the adjusting-foot body and the tool-
fitting portion 83 do not overlap each other in the height direction of the adjusting
foot 6. Thus, the height of the adjusting foot 6 can be reduced. Consequently,
the adjusting foot 6 enables an easy height adjustment with a commercially
available tool or other tool while the capacity of the refrigerator is not reduced.

[0019]
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A part of the tool-fitting portion 83 according to Embodiment 1 that extends
from, for example, the outer periphery by about 10 mm forms a top groove 84 that
is open on the upper side. Another part of the tool-fitting portion 83 located, for
example, close to the center of the adjusting foot 6 and has a length of about 5 mm
has a bottom hole 85 that is open on the lower side. That is, the adjusting foot 6
has a resin part on the upper side and a hole on the lower side. When the top
groove 84 and the bottom hole 85 are seen from the side of the adjusting-foot top
part 88, the top groove 84 and the bottom hole 85 are arranged to align on the
center line of the top groove 84 and the center line of the bottom hole 85 lying on
the same or substantially the same straight line. The top groove 84 and the
bottom hole 85 communicate with each other. When the tool-fitting portion 83 is
seen from the outer periphery of the adjusting-foot body 80 toward the center of the
adjusting-foot body 80, the tool-fitting portion 83 has a hole having such a size that
allows a tool to be inserted (see Fig. 8). The sidewall of the top groove 84 and the
sidewall of the bottom hole 85 are connected to each other and form a continuous
surface. Alternatively, as long as a tool is insertable and a force can be applied to
the tool, a step may be present between the wall surface of the top groove 84 and
the wall surface of the bottom hole 85 as a matter of, for example, convenience of
processing or other factor. When a tool is inserted into the tool-fitting portion 83
and a load is applied to the tool in the direction of rotation of the screw portion 5,
the tool comes into contact with the wall surface at two points. Hence, the force
applied to the handle of the tool by the installation worker or the user who installs
the refrigerator is transmitted to the two points of contact between the tool and the
wall surface. Consequently, the adjusting foot 6 can be rotated easily.

[0020]

In the tool-fitting portion 83, a part of the top groove 84 that is open on the
upper side and a part of the bottom hole 85 that is open on the lower side overlap
each other. The part where the top groove 84 that is open on the upper side and

the bottom hole 85 that is open on the lower side overlapping each other
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corresponds to a hole part 89 (see Fig. 10) extending through the adjusting foot 6 in
the vertical direction.
[0021]

Advantageous effects of the tool-fitting portion 83 according to Embodiment 1
that has the top groove 84 and the bottom hole 85 will be described below.

If the tool-fitting portion 83 has only the top groove 84, no part receives the
tool from the upper side. Consequently, the tip of the tool inserted tends to come
off toward the upper side of the adjusting foot 6, and a force is difficult to be applied
to the handle of the tool in the direction of rotation of the adjusting foot 6. Such a
configuration is not preferable in adjusting the height. When the depth of the top
groove 84 is made larger than the diameter of the tool to be inserted, the tool may
become less likely to come off the groove. In this case, however, the height of the
adjusting foot 6 increases, leading to a loss in the capacity of the refrigerator.

On the other hand, if the tool-fitting portion 83 has only a groove that is open
on the bottom side, the tip of the tool needs to be inserted into the tool-fitting
portion 83 along the surface on which the refrigerator is installed. In general, the
handle of a tool is thicker than the tip of the tool. To insert the tip of such a tool
into the tool-fitting portion 83, the tool needs to be tilted obliquely to the installation
surface. When the depth of the groove that is open on the bottom side is larger
than the radius of the handle of the tool, the tool can be inserted in a direction
parallel to the installation surface. However, when the installation worker has only
a tool having a handle with a radius larger than the depth of the groove that is open
on the bottom side, the tool is difficult to be inserted into the groove. Moreover,
when the depth of the groove that is open on the bottom side is determined in
consideration of the sizes of the handles of various kinds of tools, the height of the
adjusting foot 6 increases, leading to a loss in the capacity of the refrigerator.

In contrast, in the tool-fitting portion 83 of the adjusting foot 6 included in the
refrigerator according to Embodiment 1, a resin wall 90 is provided on the upper

side of the adjusting foot 6 on the side to which the tip of the tool is inserted.
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Consequently, the movement of the tip of the tool inserted is restricted by the wall
90 provided on the side of the adjusting-foot top part. Hence, the tip of the tool is
less likely to come off the groove during the height adjustment. On the side of the
handle of the tool inserted into the tool-fitting portion 83, a wall 91 is provided on
the bottom side of the adjusting foot 6, and the tool-fitting portion 83 is open on the
upper side of the adjusting foot 6. Consequently, the tool can be inserted from the
outer periphery of the adjusting foot 6 toward the center with the tip of the tool tilted
obliquely from the upper side of the adjusting foot 6 toward the installation surface.
Hence, even when the outside diameter of the handle of the tool is larger than that
of the tip of the tool, the tool can be easily inserted into the tool-fitting portion 83.
Consequently, the number of options for selecting the tool to be used in rotating the
adjusting foot 6 is increased.

[0022]

When dust or other particles enter the tool-fitting portion 83, such dust or
other particles drop downward through the bottom hole 85. Consequently, dust or
other particles are less likely to accumulate in the tool-fitting portion 83. Even
when dust or other particles accumulate, such dust or other particles can be
removed easily by pushing the dust or other particles toward the center of the tool-
fitting portion 83 and dropping the dust or other particles through the bottom hole
85.

[0023]

The tool-fitting portion 83 may be provided without the hole part 89 extending
through the adjusting foot 6 in the vertical direction. However, as a resin molding
of the adjusting-foot body 80 has no undercut, having the hole part 89 is beneficial
in that the configuration of the mold for forming the resin molding can be simplified.
In the case of machine processing, also beneficially, the processing can be easily
performed.

[0024]

12
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The top groove 84 of the tool-fitting portion 83 may be covered by the wall 90
provided on the side of the adjusting-foot top part, and a horizontal hole provided
by boring an opening in the adjusting-foot side part 86 and extending from the
adjusting-foot side part 86 toward the screw portion 5 of the adjusting foot 6 may be
configured to communicate with the bottom hole 85.  Alternatively, the tool-fitting
portion 83 may include a horizontal hole bored in the adjusting-foot side part 86, the
top groove 84, and the bottom hole 85 that communicate with each other in this
order from the outer periphery of the adjusting foot 6. Each of such configurations
also produces the above advantageous effect that dust or other particles are less
likely to accumulate and, if any, can be removed easily.

Reference Signs List
[0025]

1 refrigerator housing 2 uppergrip 3 frontbeam 4 supporting leg
5 screw portion 5a threaded part 5b flange-shaped part 5c¢ stem part 6
adjustingfoot 8 decorative cover 11 baseplate 12 front movingroller 13
rear moving roller 27 door (on left side of refrigerator compartment) 28 door
(on right side of refrigerator compartment) 29 door (of ice compartment) 30
door (of changeable compartment) 31 door (of freezer compartment) 32 door
(of vegetable compartment) 40 innerbox 41 outer panel 45 partition
(between refrigerator compartment and set of ice compartment and changeable
compartment) 46 partition (between freezer compartment and set of ice
compartment and changeable compartment) 47 partition (between freezer
compartment and vegetable compartment) 48 partition (between ice
compartment and changeable compartment) 80 adjusting-foot body 81
supporting-leg member 82 nut portion 83 tool-fitting portion 84 top groove
85 bottom hole 86 adjusting-foot side part 87 adjusting-foot bottom part
88 adjusting-foot top part 89 hole part 90 wall (on upper side) 91 wall

(on bottom side)
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CLAIMS
[Claim 1]

A refrigerator comprising:

a refrigerator housing including a front face having an opening; and

an adjusting foot attached to a bottom face of the refrigerator housing,

the adjusting foot including

an adjusting-foot body, and

a screw portion standing perpendicularly on the adjusting-foot body and
screwed into the bottom face of the refrigerator housing,

the adjusting-foot body including a tool-fitting portion having an opening
extending from an outer periphery of the adjusting-foot body toward a central part
of the adjusting-foot body,

the opening of the tool-fitting portion having a distal end positioned, in plan
view, on a proximal side from the screw portion,

the tool-fitting portion including a top groove provided at a top of the
adjusting-foot body,

the adjusting-foot body having a bottom hole as an opening extending from a
bottom of the adjusting-foot body toward an upper side and communicating with the
top groove.
[Claim 2]

The refrigerator of claim 1, wherein the adjusting foot projects from an end

face of the opening of the front face of the refrigerator housing.
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