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(54) WASHING MACHINE

(57)  Disclosed is a washing machine (1), which in-
cludes a water level detection sensor (S) and a hose (8).
The hose (8) is formed into a flexible cylindrical shape,
and has afixed portion (81) which is fixed to a suspension
rod supporting portion (25) and is between a basal end
portion (8a) connected to the water level detection sensor
(S) and a top end portion (8b) connected to a washing
drum (4). The washing machine (1) can keep the water st S5
level detection sensor (S) in steady operation while
adopting a simple structure in which the number of com-
ponents is limited, and thus the operation is steadier.
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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to awashing ma-
chine.

BACKGROUND

[0002] In the past, the following washing machine is

generally known: a roughly cylindrical outer drum with a
bottom is supported inside a box-shaped housing, and
an inner drum as a washing and dewatering drum is ro-
tatably supported at an inner side of the outer drum (for
example, referring to patent literature 1).

[0003] Such a washing machine can stably perform a
series of steps from rinsing to dewatering as long as
clothes in an amount suitable for washing is accommo-
dated in the inner drum and the washing is started.
[0004] The above washing machine is generally in
such a state that various wires and pipes are connected
between a control device arranged at an upper portion
of the housing and the washing drum in order to suitably
operate the washing drum.

[0005] Moreover, in such washing machine, according
to volumes, configurations and weights of the clothes to
be washed, the following conditions may occur: light
clothes to be dewatered in the inner drum and the clothes
located near an opening of the inner drum are flown out
from the opening of the inner drum due to centrifugal
force and then touch the wires and pipes exposed inward
between the opening of the outer drum and the upper
portion of the housing.

[0006] Moreover, a flexible hose connected to a water
level detection sensor for detecting a water level in the
washing drum is especially easy to be affected by an
external force. One end of the hose is connected to an
air trap portion of the washing drum which is generally
arranged at alower end portion of the washing drum, and
the other end is connected to the water level detection
sensor. The water level detection sensor is generally
fixed to an upper panel arranged on the housing in a
position above the washing drum.

[0007] The water level detection sensor is used to de-
tect, through the hose, air pressure of the air trap portion,
which is changed depending on the water level in the
washing drum, and to determine the water level in the
washing drum. Namely, once the hose is bent and dent-
ed, the following poor conditions may be caused: the air
pressure of the air trap portion cannot be accurately
transmitted to the water level detection sensor and the
water level detection sensor cannot operate normally.
[0008] Specifically, the following condition may be
caused: when an external force is applied to the hose
that connects the washing drum and the water level de-
tection sensor, a control system of the washing machine
recognizes an abnormity, reports an error and also stops
the operation.
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[0009] Moreover, in the above patent literature 1, in
order to protect the wires and pipes including the above
hose, a housing inner wall for the wires is configured at
the opening that faces the washing drum in the housing,
and a protecting cover for protecting the wires is addi-
tionally arranged.

[0010] However, in order to provide such protecting
cover, additional processing for forming a new opening
intheinnerwall of the housingis needed. Moreover, since
additionally provided mechanism components are used
additionally, more time will be taken in a manufacturing
process.

Related Technical Literature
Patent Literature

[0011] Patent Literature 1: Japanese Laid-Open Pat-
ent Publication No. 9-285685

SUMMARY
Problems to be solved by the disclosure

[0012] A purpose of the present disclosure is to effec-
tively solve such problems, so as to provide a washing
machine capable of keep a water level detection sensor
in a steady operation while adopting a simple structure
with a reduced quantity of components, and thus the op-
eration is steadier.

Solution for solving the problems

[0013] Inorderto achieve the purpose, the present dis-
closure adopts the following solution.

[0014] A washing machine of the present disclosure
includes: a box-shaped housing having an internal space
with an upper opening; a washing drum suspended and
supported in the internal space by a suspension rod; a
suspension rod supporting portion fixed to the housing
and configured to support the suspension rod to the hous-
ing; a water level detection sensor arranged on an upper
portion of the housing and configured to detect a water
level in the washing drum; and a hose formed into a flex-
ible cylindrical shape and having a fixed portion which is
fixed to the suspension rod supporting portion between
abasal end portion connected to the water level detection
sensor and a top end portion connected to the washing
drum.

[0015] In addition, in the present disclosure, the fixed
portion is attached to a contacting surface provided on
the suspension rod supporting portion.

[0016] In addition, in the present disclosure, the fixed
portion is a clamped portion clamped between the hous-
ing and the suspension rod supporting portion.

[0017] In addition, in the present disclosure, the fixed
portion is an opening insertion portion inserted into an
opening of the suspension rod supporting portion.
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[0018] In addition, in the present disclosure, the fixed
portion is configured to be closer to the housing than an
electrical wire electrically connected to the washing
drum.

Effects of the disclosure

[0019] According to the present disclosure, in addition
to a structure in which the suspension rod is used to sup-
port the washing drum, the hose is provided with the fixed
portion fixed to the suspension rod supporting portion
with increased strength. Thus, even if clothes come into
contact with the hose during operation, the hose fixed to
the suspension rod supporting portion is difficult to be
affected. As a result, process defects in the operation
caused by erroneous detection of the water level detec-
tion sensor due to abnormity of the hose can be reduced.
In addition, according to the present disclosure, in a man-
ufacturing process, piping treatment of the hose is facil-
itated, and poor conditions such as the hose biting into
other elements, bending of the hose, dent by pressing
and the like can be suppressed.

[0020] In addition, according to the present disclosure
in which the fixed portion is attached to the contacting
surface provided on the suspension rod supporting por-
tion, the suspension rod supporting portion may play a
role of covering the hose so that the hose is less liable
to be affected by the clothes.

[0021] In addition, according to the present disclosure
in which the fixed portion is a clamped portion clamped
between the housing and the suspension rod supporting
portion, the hose can be effectively maintained in a po-
sition in which the hose is difficult to contact with the
clothes.

[0022] In addition, according to the present disclosure
in which the fixed portion is an opening insertion portion
inserted into an opening of the suspension rod supporting
portion, the hose can be stably maintained regardless of
actions of the washing drum and moving conditions of
the clothes.

[0023] In addition, according to the present disclosure
in which the fixed portion is configured to be closer to the
housing than an electrical wire electrically connected to
the washing drum, the electrical wire touches the clothes
ahead of the hose so that the influence of the clothes on
the hose can be reduced. Moreover, the electrical wire
is positioned near the suspension rod supporting portion,
so that the electrical wire is also difficult to be affected
by the clothes.

BRIEF DESCRIPTION OF DRAWINGS

[0024]
FIG. 1 is a diagram illustrating an appearance of a
washing machine 1in an embodiment of the present

disclosure;
FIG. 2 is a sectional view schematically illustrating
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the washing machine 1;
FIG. 3 is a diagram for describing major parts of the
washing machine 1; and
FIG. 4 is a diagram for describing a modification of
the washing machine 1.

DETAILED DESCRIPTION

[0025] Embodiments of the present disclosure are de-
scribed below with reference to drawings.

[0026] FIG. 1is a perspective view illustrating a wash-
ing machine 1 in an embodiment of the present disclo-
sure. The washing machine 1, when observed from top,
has a substantially quadrangular shape. FIG. 2 illustrates
a state that the washing machine 1 is cut along a diagonal
line. In addition, the figure illustrates a general structure
of the washing machine 1, and omits some parts irrele-
vant to the present invention. In addition, FIG. 3 is an
enlarged structural diagram illustrating a part A and a
partB showninFIG. 1,and FIG. 4 is adiagramiillustrating
a modification of the part B in FIG. 3.

[0027] The washing machine 1 of the present embod-
iment shown in FIG. 1 and FIG. 2 is a so-called vertical
washing machine and includes: a box-shaped housing 2
having an internal space with an upper opening, and a
washing drum 4 suspended and supported by a suspen-
sion rod supporting portion 25 of the housing 2 through
a suspension rod 3 in the box-shaped housing 2. More-
over, the washing drum 4 includes a roughly cylindrical
outer drum 5 with a bottom, a roughly cylindrical inner
drum 6 with a bottom that is coaxially provided in the
outer drum 5, and a driving mechanism 7 arranged at the
bottom of the outer drum 5. The driving mechanism 7 is
an existing driving mechanism which, as a main body,
includes a base member installed on a lower surface of
abottom plate 51 ofthe outer drum 5 and a motor installed
on the base member.

[0028] The washing drum 4 is suspended and support-
ed in the housing 2 through the suspension rod 3. The
suspension rod 3 is configured to incline by a predeter-
mined angle, and the basal end 3A side is mounted on
the suspension rod supporting portion 25 provided in the
vicinity of an upper end 24 of the housing 2, and the tip
end 3B side is mounted on a suspended supporting por-
tion 53 arranged at a lower portion of a circumferential
wall 52 of the outer drum 5 via a damping mechanism.
Thus, the washing drum 4 is elastically supported.
Through such arrangement, vibration generated due to
rotation of the inner drum 6 and a stirring blade 63 during
washing or dewatering can be inhibited such that the vi-
bration does not become too large.

[0029] The outer drum 5 constituting the washing drum
4 is a roughly cylindrical member with a bottom, and in-
cludes the bottom plate 51 that forms the bottom and is
roughly circular when observed from top, as well as a
circumferential wall 52 rising from the edge portion of the
bottom plate 51. The lower portion of the circumferential
wall 52 is integrally provided with hook-shaped suspend-
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ed supporting portions 53 which are roughly evenly ar-
ranged at four positions when observed from top. The
suspended supporting portions 53 may be mounted at
the tip end 3B side of the suspension rod 3. Moreover,
the vicinity of the lower end portion of the washing drum
4 is connected to a top end portion 8b of a hose 8 con-
nected to the water level detection sensor S, which is
used for correctly controlling the water injection to the
washing drum unit and water drainage from the washing
drum unit by using the water level detection sensor S.
[0030] Four suspension rods 3 are configured corre-
spondingly to four corners of the housing 2. Each sus-
pension rod 3 is disposed slightly inclined so that top
ends 3B are close to each other, and the basal end 3A
is suspended and fixed to the suspension rod supporting
portion 25 of the above housing 2. Moreover, at the top
ends 3B, damping mechanisms including coil springs as
elastic members are installed. Upper ends of the damp-
ing mechanisms are suspended and fixed to the sus-
pended and supported portions 53 arranged on the outer
drum 5. Through such arrangement, the washing drum
4 including the outer drum 5 is suspended and supported
by four suspension rods 3.

[0031] The housing 2 includes a roughly rectangular
bottom 21 and four walls 22 rising from the bottom 21,
and is formed into a box shape having an internal space
with an upper opening. Moreover, four corners of the bot-
tom 21 are each provided with a supporting feet. In ad-
dition, the suspension rod supporting portion 25 is ar-
ranged at the upper side of the housing 2 and is fixed to
the wall 22 in a position corresponding to the basal end
3A of the suspension rod 3.

[0032] Moreover, the suspension rod supporting por-
tion 25 is configured to support the suspension rods 3 to
the housing 2, and functions as a supporting point for the
suspension rod 3 by hanging and fixing the basal end 3A
side of the suspension rod 3. The suspension rod sup-
porting portion 25 is an existing suspension rod support-
ing portion and includes: a flat portion 25a which has a
substantially L-shaped plan view, a standing surface 25b
which stands upright from the flat portion 25a and is close
to or in contact with the wall; a rod receiving hole 25¢
configured to hang and fix the basal end 3A of the sus-
pension rod 3 in roughly center position of the flat portion
25a; a plurality of openings 25d formed in the flat portion
25a; and an installing flange 25e extending horizontally
from the standing surface 25b to an outer side and in-
stalled on the housing 2.

[0033] Moreover, the suspension rod supporting por-
tion 25 shown at a right side in FIG. 2 and located at an
upper right side when observed from top also plays arole
of guiding the hose 8 connected to the vicinity of the lower
end of the washing drum 4 to the water level detection
sensor S. In the presentembodiment, a clamping portion
25f for clamping the hose 8 is formed between the wall
22 and the standing surface 25b. Moreover, the hose
guided to the clamping portion 25f is properly guided to
the water level detection sensor S fixed to the upper por-
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tion of the housing 2, but the specific implementation will
be described later in detail.

[0034] In addition, as shown in FIG. 1, the housing 2
includes the following elements on the upper portion: a
cover 26 integrated with an operation panel; and an upper
plate 27 arranged slightly below the cover 26. The upper
plate 27 is configured to fix various mechanism parts
mainly used for control such as the water level detection
sensor S. The cover 26 includes: an opening-closing lid
26a located atafront side and can be opened and closed,
and afixed cover 26b for operatively supporting the open-
ing-closing lid 26a at arear side of the opening-closing lid.
[0035] Moreover, since the washing machine 1 has no
clothes drying function, a middle cover is not provided.
Namely, with the washing machine 1, it is easy to touch
the washing drum 4 just by opening the opening-closing
lid 26a. Moreover, since the above upper plate 27 is ar-
ranged directly below the fixed cover 26b, various mech-
anism parts fixed to the upper plate 27 cannot be touched
by opening and closing the opening-closing lid 26a. In
the present embodiment, as shown by virtual lines in FIG.
1, the water level detection sensor S is fixed in the vicinity
of a left end portion of the upper plate 27. It should be
noted that as mentioned above, since FIG. 2is a diagram
forillustrating the washing machine 1 by cutting the wash-
ing machine 1 along the diagonal line, the water level
detection sensor S in the same figure appears near the
center.

[0036] As shown by an enlarged view of the part A
shown at the upper portion of FIG. 3, the water level de-
tection sensor S is fixed to a sensor installing portion of
the upper plate. The water level detection sensor S in-
cludes: asensorbody S1 whichis inaroughly disk shape,
a hose installing portion S2 arranged at one end side of
the sensor body S1 and connected to the basal end por-
tion 8a of the hose 8, and an electrical connection portion
S3 located above the hose installing portion S2 and con-
figured to connect an electrical wire E as shown by the
lower side of the same figure. The water level detection
sensor S is an ordinary water level detection sensor, and
is used to detect, through the hose 8, the air pressure of
an air trap portion (not shown in the figure) arranged on
the washing drum 4, which is changed depending on a
water level in the washing drum 4, and to determine the
water level in the washing drum 4 accordingly. Namely,
the hose 8 connected to the water level detection sensor
Sisnotbentorexcessively curvedregardless of an action
of the washing drum 4, which is a condition of correct
operation. When any abnormality occurs in the hose 8
and the water level detection sensor S cannot be oper-
ated normally, a control system reports an error for a user
through sound and display and also stops the operation
of the washing machine 1.

[0037] Herein, the washing machine 1 in the present
embodiment includes the above water level detection
sensor S and the hose 8. The hose 8 is flexible, has a
cylindrical shape, and includes a fixed portion 81. The
fixed portion 81 is between the basal end portion 8a con-
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nected to the water level detection sensor S and the top
end portion 8b connected to the washing drum 4 and is
fixed to the suspension rod supporting portion 25.
[0038] Specific implementations of the hose 8 in the
presentembodiment are described below with reference
to FIG. 3and FIG. 4. The basal end portion 8a, as shown
by the upper portion of FIG. 3, is firmly fixed to a hose
installing portion 27a of the water level detection sensor
S. The top end portion 8b is connected to the air trap
portion. The air trap portion is arranged near the lower
end of the washing drum 4, the air pressure of which is
changed according to the water level in the washing drum
4. Since a structure of the air trap portion is a known
technology, detailed description is omitted.

[0039] Moreover, as shown in FIG. 3 and FIG. 4, the
hose 8 in the present embodiment includes the above
fixed portion 81 and a winding portion 82 between the
basal end portion 8a and the top end portion 8b. The
winding portion 82 is drooped from the fixed portion 81
and is wound around and supported on the suspension
rod.

[0040] The fixed portion 81 is used as the clamped
portion 83 at the lower side of FIG. 3, and a part formed
between a clamping surface 25f provided on the suspen-
sion rod supporting portion 25 and the wall 22 of the hous-
ing 2 is in contact with the clamping surface 25f and is
clamped. As shown in the figure, the clamped portion 83
is arranged in a position which is slightly lower than the
upper end of the washing drum 4. In addition, the washing
drum 4 is powered, and the electrical wire E for transmit-
ting various detection signals and control signals is lo-
cated in a position close to the washing drum 4 near the
clamped portion 83. In other words, the fixed portion 81
is arranged in such a manner that the fixed portion 81 is
closer to the housing 2 than the electrical wire E electri-
cally connected to the washing drum 4. Through such
arrangement of the hose 8, even if the clothes extend
into the hose 8 from the washing drum 4 during dewa-
tering, the hose 8 is protected by the suspension rod
supporting portion 25 and the electrical wire E and the
hose 8 will not be damaged. In addition, since a top end
side of the clamped portion 83 is further provided with
the winding portion 82 wound on the suspension rod, the
hose 8 is stably maintained in this attitude.

[0041] Moreover, in addition to the arrangement of the
hose 8 shown in FIG. 3, as a modified example, the hose
8 can also be arranged as shown in FIG. 4.

[0042] FIG. 4 illustrates that the hose 8 is attached to
the standing surface 25b of the suspension rod support-
ing portion 25, then an opening 25d provided in the sus-
pension rod supporting portion 25 is inserted, and the
hose 8 is drooped from the flat portion 25a and forms the
winding portion 82. Namely, in the same figure, the figure
illustrates an embodiment in which the hose 8 is used as
the fixed portion 81 as an attached portion attached to
the standing surface 25b of the suspension rod support-
ing portion 25 as well as an opening inserting portion 85
inserting the suspension rod supporting portion 25. In
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this case, the standing surface 25b is equivalent to the
attaching surface of the suspension rod supporting por-
tion 25. When the hose 8 is arranged in this manner, the
hose 8 is also protected by the suspension rod supporting
portion 25 and the electrical wire E and the hose 8 will
not be damaged by the clothes. In addition, since a top
end side of an attaching portion 84 and the opening in-
serting portion 85 is also further provided with the winding
portion 82 wound on the hoisting rod 3, the hose 8 is also
stably maintained in this attitude.

[0043] As mentioned above, in the washing machine
1 in the present embodiment, the hose 8 has the fixed
portion 81 fixed to the suspension rod supporting portion
25.

[0044] As mentioned above, according to the present
embodiment, in addition to the structure in which the
washing drum 4 is supported by the suspension rods 3,
the fixed portion 81 fixed to the suspension rod supporting
portion 25 with increased strength is provided on the hose
8. Thus, even if the clothes come into contact with the
hose 8 during operation, the hose 8 fixed to the suspen-
sion rod supporting portion 25 is difficult to be affected.
As a result, process defects in the operation caused by
erroneous detection of the water level detection sensor
S due to abnormity of the hose 8 can be reduced. In
addition, according to the present embodiment, in a man-
ufacturing process, piping treatment of the hose 8 is fa-
cilitated, and poor conditions such as the hose 8 biting
into other elements, bending of the hose 8, dentby press-
ing and the like can be suppressed. Moreover, in the
present embodiment, the effect described above is ef-
fectively demonstrated without implementing any addi-
tional component and processing to a composition man-
ner of the washing machine 1.

[0045] In addition, in the washing machine 1 in the
present embodiment, in any solution of FIG. 3 and FIG.
4, the fixed portion 81 is attached to the suspension rod
supporting portion 25. Thus, the suspension rod support-
ing portion 25 plays a role of covering the hose 8, thereby
achieving the structure that the hose 8 is difficult to be
affected by the clothes.

[0046] Further, in the present embodiment, the fixed
portion 81 is used as the clamped portion 83 clamped
between the housing 2 and the suspension rod support-
ing portion 25, so that the hose 8 can be effectively main-
tained in a position in which the hose 8 is difficult to con-
tact the clothes.

[0047] In addition, in the present embodiment, as
shown in FIG. 4, an implementation is adopted in which
the fixed portion 81 is used as the opening inserting por-
tion 85 by which the opening 25d of the suspension rod
supporting portion 25 is inserted. Thus, regardless of the
action of the washing drum 4 and the movement of the
clothes, the hose 8 can be stably maintained.

[0048] Moreover, the fixed portion 81 is arranged in a
position which is lower than the upper end of the washing
drum 4. Thus, the fixed portion 81 is more difficult to be
affected by the clothes coming out of the washing drum 4.
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[0049] Further, in the present embodiment, the fixed
portion 81 is provided closer to the housing 2 than the
electrical wire E electrically connected to the washing
drum 4. Thus, the electrical wire E touches the clothes
ahead of the hose 8 so that the influence of the clothes
on the hose 8 can be reduced. In addition, the electrical
wire E is also arranged in the vicinity of the suspension
rod supporting portion 25, so that the electrical wire E is
also difficult to be affected by the clothes.

[0050] In addition, in the present embodiment, since
the hose 8 has the winding portion 82 suspended from
the fixed portion 81 and wound and supported on the
suspensionrod 3, a proper posture of protecting the hose
8 through the fixed portion 81 can be stably maintained
and the hose 8 can be supported more stably.

[0051] The above describes embodiments and varia-
tion examples of the present disclosure in detail, but the
present disclosure is not limited to the contents of above
embodiments and variation examples. For example, in
above embodiments, only the hose is fixed to the sus-
pension rod supporting portion, but undoubtedly, the
electrical wire can also be fixed to the suspension rod
supporting portion.

[0052] In addition, the suspension rod supporting por-
tion for fixing the fixed portion may be any one of four
suspension rod supporting portions.

[0053] Further, sizes of each part of the washing ma-
chine is not limited to the above, and can be properly
changed.

[0054] Various variations can be made to other struc-
tures without departing from the scope of the technical
spirit of the present disclosure.

List of reference numerals
[0055]

1: washing machine

2: housing

25: suspension rod supporting portion
3: suspension rod

4: washing drum

8: hose

81: fixed portion

82: winding portion

83: clamped portion

84: attaching portion

85: opening inserting portion
S: water level detection sensor

Claims
1. A washing machine, comprising:
a box-shaped housing having an internal space

with an upper opening;
a washing drum suspended and supported in

10

15

20

25

30

35

40

45

50

55

the internal space by a suspension rod;

a suspension rod supporting portion fixed to the
housing and configured to support the suspen-
sion rod to the housing;

a water level detection sensor arranged on an
upper portion of the housing and configured to
detect a water level in the washing drum; and
a hose formed into a flexible cylindrical shape
and having a fixed portion which is fixed to the
suspension rod supporting portion between a
basal end portion connected to the water level
detection sensor and a top end portion connect-
ed to the washing drum.

The washing machine according to claim 1, wherein
the fixed portion is attached to a contacting surface
provided on the suspension rod supporting portion.

The washing machine according to claim 1 or claim
2, wherein the fixed portion is a clamped portion
clamped between the housing and the suspension
rod supporting portion.

The washing machine according to claim 1 or claim
2, wherein the fixed portion is an opening insertion
portion inserted into an opening of the suspension
rod supporting portion.

The washing machine according to claim 1 or claim
2, wherein the fixed portion is configured to be closer
to the housing than an electrical wire electrically con-
nected to the washing drum.
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