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(54) DRUM-TYPE WASHING MACHINE

(67)  Anairtrap 74 is integrated with a water tank 42
in a side wall part of an outer periphery on the rear side FIG. 1

of a bottom of the water tank 42, and has an opening 88

on the lower side, a water level detection tube 87 inte-

grally formed on the one end side of a drainage tube 64 50

which is connected to a drainage port 85 formed in the 76 6059 57 54
bottom of the water tank 42 communicates with the air 79
trap 74 at the opening 88, the drainage tube 64 is con- 80
nected to a case connection port 89 of a filter case 83,
and the air trap 74, the water level detection tube 87, the
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drainage port 85, the drainage tube 64, and the case 227 |41
connection port 89 are substantially horizontally ar- 48 42
ranged. Thus, a drainage water flow is straightened and 52 — 43
foreign substances such as lint contained in washing wa- 40 |44
ter do not easily flow into the air trap 74, so that a water 53
level in the water tank 42 is stabilized. -
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Description
TECHNICAL FIELD

[0001] The present invention relates to a drum-type
washing machine for washing a load accommodated in
a rotary drum.

BACKGROUND ART

[0002] Conventionally, this type of drum-type washing
machine is provided with a water level detection structure
for detecting a water level in a water tank (for example,
refer to Patent Document 1).

[0003] Fig. 3 is a vertically sectional view showing a
configuration of major parts of a conventional drum-type
washing machine described in Patent Document 1, and
Fig. 4 is a sectional view showing a water level detector
of the conventional drum-type washing machine.
[0004] As shown in Fig. 3, in the conventional drum-
type washing machine, a water tank 3 is supported in a
washing machine casing 2 via a suspension structure
(notshown), and a cylindrical rotary drum 5 with a bottom
is rotatably arranged in this water tank 3. In a bottom of
the water tank 3, a drainage passage 7 for discharging
washing water in the water tank 3 is arranged. As shown
in Fig. 4, the water level detector includes an air trap 100
integrated with the drainage passage 7 and a water level
sensor (not shown) connected to the air trap 100 by an
air tube 104, and the water level of the washing water in
the water tank 3 is detected by the water level detector.
[0005] Inthe drainage passage 7, a connection portion
101 of a drainage tube 107 is coupled to a drainage
groove 20 formed in the water tank 3. The drainage tube
107 is integrated with a water level detection tube 108
having a decreased diameter, the water level detection
tube being provided with an inclination portion 109 on
the lower side, and one end of the water level detection
tube 108 is opened in the air trap 100. One end of the
drainage tube 107 is coupled to a drainage port 102 and
connected to an external drainage tube 103 via a drain-
age valve 27.

Patent Document(s)

[0006] Patent Document 1: JP 2005-137645 A

SUMMARY OF THE INVENTION
Problems to be solved by the Invention

[0007] However, with the configuration ofthe water lev-
el detector in the conventional drum-type washing ma-
chine, at the time of draining the washing water in the
water tank 3 through the drainage passage 7, the wash-
ing water flows toward the air trap 100. Thus, foreign
substances such as lint easily come into the air trap 100.
When lint comes into the air trap 100, there is sometimes
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a case where an error is generated between a set water
level of the water tank 3 and an actual water level.
[0008] The presentinvention is to solve the above con-
ventional problem, and an object thereof is to provide a
drum-type washing machine in which foreign substances
such as lint do not easily come into an air trap in a piping
structure of a bottom of a water tank, the drum-type wash-
ing machine being capable of stably detecting a water
level of the water tank.

Means to Solve the Problems

[0009] In order to solve the above conventional prob-
lems, a drum-type washing machine of the present in-
vention comprises:

a washing machine casing;

a water tank arranged in the washing machine cas-
ing;

a rotary drum accommodated in the water tank;

a filter case arranged in an inner lower part of the
washing machine casing;

an air trap having an opening on a lower side;

a water level detector detecting a water level of the
water tank from air pressure of the air trap;

a drainage tube connected to a drainage port of a
bottom of the water tank and a connection port of
the filter case; and

a water level detection tube providing communica-
tion between the drainage tube and the opening of
the air trap, wherein

the water level detection tube has an inclination por-
tion in a vicinity of a lower side of the drainage port
so as to have a smaller diameter than the drainage
tube, and further, the water level detection tube, the
drainage tube, and the connection port of the filter
case are substantially horizontally arranged.

[0010] With sucha configuration, atthe time of draining
washing water in the water tank, a water flow from the
drainage port of the bottom of the water tank toward the
connection port of the filter case through the drainage
tube can be straightened. Therefore, foreign substances
such as lint contained in the washing water cannot easily
flow into the air trap, so that air pressure in the air trap
is stabilized. Thus, the water level of the water tank can
be stably detected.

Effects of the Invention

[0011] The drum-type washing machine of the present
invention in which the foreign substances such as lint do
not easily come into the air trap can stably detect the
water level of the water tank.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These aspects and features of the invention will
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be apparent from the following description concerning a
preferred embodiment with reference to the accompany-
ing drawings, in which:

Fig. 1 is a vertically sectional view of a drum-type
washing machine in an embodiment of the present
invention.

Fig. 2 is a perspective view of major parts when a
lower piping part of the drum-type washing machine
in the embodiment is seen from the lower side.

Fig. 3 is a vertically sectional view of a conventional
drum-type washing machine.

Fig. 4 is a sectional view showing a water level de-
tector of the conventional drum-type washing ma-
chine.

DESCRIPTION OF EMBODIMENTS

[0013] Accordingtoafirstaspectoftheinvention, there
is provided a drum-type washing machine, comprising:

a washing machine casing;

a water tank arranged in the washing machine cas-
ing;

a rotary drum accommodated in the water tank;

a filter case arranged in an inner lower part of the
washing machine casing;

an air trap having an opening on a lower side;

a water level detector detecting a water level of the
water tank from air pressure of the air trap;

a drainage tube connected to a drainage port of a
bottom of the water tank and a connection port of
the filter case; and

a water level detection tube providing communica-
tion between the drainage tube and the opening of
the air trap, wherein

the water level detection tube has an inclination por-
tion in a vicinity of a lower side of the drainage port
so as to have a smaller diameter than the drainage
tube, and further, the water level detection tube, the
drainage tube, and the connection port of the filter
case are substantially horizontally arranged.

[0014] Since the water level detection tube, the drain-
age tube, and the connection port of the filter case are
substantially horizontally arranged, at the time of draining
washing water in the water tank, a water flow from the
drainage port of the bottom of the water tank toward the
connection port of the filter case through the drainage
tube can be straightened. Further, the water level detec-
tion tube providing communication between the drainage
tube and the opening of the air trap has the inclination
portion in the vicinity of the lower side of the drainage
port and the water level detection tube has a smaller di-
ameter than the drainage tube. Thus, the water flow can-
not easily come into the air trap. Therefore, foreign sub-
stances such as lint contained in the washing water can-
not easily flow into the air trap, so that air pressure in the
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air trap is stabilized. Thus, the water level of the water
tank can be stably detected.

[0015] According to a second aspect of the invention,
there is provided the drum-type washing machine ac-
cording to the first aspect, wherein the air trap and the
drainage port are further arranged substantially horizon-
tally with respect to the water level detection tube, the
drainage tube, and the connection port of the filter case.
With such a configuration, the foreign substances such
as lint contained in the washing water further cannot eas-
ily flow into the air trap, so that the air pressure in the air
trap is stabilized. Thus, the water level of the water tank
can be stably detected.

[0016] According to a third aspect of the invention,
there is provided the drum-type washing machine ac-
cording to the first or second aspect, wherein the water
tank and the air trap are integrally formed from a rein-
forced plastic material. With such a configuration, the air
pressure in the air trap can be more stabilized.

[0017] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
It should be noted that the present invention is not limited
to this embodiment.

(Embodiment)

[0018] Fig. 1 shows a vertically sectional view of a
drum-type washing machine in the embodiment of the
present invention.

[0019] AsshowninFig.1,awatertank42is oscillatably
arranged in an interior of a washing machine casing 41,
and a rotary drum 43 is rotatably arranged in the water
tank 42. A rotation shaft (rotation center axis) 44 arranged
in the horizontal direction is provided in a rotation center
of the rotary drum 43. A motor 45 attached to the vicinity
of the back surface side of the water tank 42 is coupled
to this rotation shaft 44 via a belt 46. Rotation drive force
of the motor 45 is transmitted to the rotation shaft 44 via
the belt46, so thatthe rotary drum 43 is driven and rotated
in the forward direction or in the reverse direction. On an
inner wall surface of the rotary drum 43, several protu-
berances 47 (baffles) for agitating a load (clothing) are
provided. On the entire surface of an inner wall surface
of the rotary drum 43, a large number of water passage
holes 48 passing through an interior and an exterior of
the rotary drum 43 are provided. It should be noted that
in the drum-type washing machine of Fig. 1, the left side
in the figure is the front surface side, and the right side
in the figure is the back surface side.

[0020] A water tank unit 49 as a vibration system in-
cludes the water tank 42, the rotary drum 43, the motor
45, and the like. This water tank unit 49 is supported by
a plurality of spring bodies 50 from an upper part of the
washing machine casing 41 and anti-vibration supported
by a plurality of anti-vibration dampers 51 from a lower
part of the washing machine casing 41. Thereby, vibra-
tion generated in the water tank unit 49 is absorbed, so
that transmission to the washing machine casing 41 is
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suppressed.

[0021] The washing machine casing 41 has a casing
opening 40 into and from which the clothing is brought
on afrontsurface, and this casing opening 40 is openably
and closably covered by a lid body 52. Between a front
surface of the water tank 42 and an opening edge of the
casing opening 40, a seal packing 82 for coupling the
both and playing a role of anti-vibration and water sealing
is provided. The lid body 52 can seal or open the casing
opening 40 via this seal packing 82. By opening this lid
body 52, the load can be brought between an exterior of
the washing machine casing 41 and the interior of the
rotary drum 43 through a clothing outlet/inlet 53 formed
on a front surface of the rotary drum 43.

[0022] Thisdrum-type washing machine has afunction
of automatically controlling the motor 45, a water supply
passage 54, a drainage passage 55, and a water circu-
lation passage 56 in accordance with mode setting and
a control program, so as to perform at least a wash step,
arinsing step, and a spin-drying step.

[0023] The water supply passage 54 is a passage for
supplying water supplied from a water source in an ex-
terior of the drum-type washing machine to an interior of
the water tank 42. In the water supply passage 54, a first
water supply hose 59 and a second water supply hose
60 connected to the water source are connected to a
detergent accommodating portion 61 accommodating a
drawer portion (not shown) storing detergent and soften-
er, the drawer portion to be freely pulled out from the
exterior in an interior. A first electromagnetic valve 57
(first water supply portion) is provided in the first water
supply hose 59, and a second electromagnetic valve 58
(second water supply portion) is provided in the second
water supply hose 60. The detergent accommodating
portion 61 is connected to the interior of the water tank
42 through the water supply passage 62. By opening the
first electromagnetic valve 57 or the second electromag-
netic valve 58, the water supplied from the water source
is supplied into the detergent accommodating portion 61
through the first water supply hose 59 or the second water
supply hose 60. The water supplied to the interior of the
detergent accommodating portion 61 is supplied into the
water tank 42 through the water supply passage 62 at a
proper time.

[0024] Thedrainage passage 55isapassage fordrain-
ing the washing water in the water tank 42 to the exterior
of the drum-type washing machine. In the drainage pas-
sage 55, a drainage port 85 is provided in a recessed
portion 71 formed in a bottom of the water tank 42, and
a drainage tube 64 is connected to this drainage port 85.
One end of the drainage tube 64 is connected to a case
connection port 89 of a filter case 83. The filter case 83
accommodates a lint filter 65 (drainage filter) for collect-
ing lint, and the lint filter 65 can be removed from the
outer side of a lower part on the front surface of the wash-
ing machine casing 41 by afilter grip 84. A drainage pump
63 is connected to the filter case 83, and a drainage hose
66 arranged from the interior of the washing machine
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casing 41 to the upper side of the exterior is connected
to the discharge side of the drainage pump 63. When
required such as a time of finishing the wash step and a
time of finishing the rinsing step, by drive of the drainage
pump 63, the washing water in the water tank 42 flows
into the filter case 83 via the drainage tube 64 connected
to the recessed portion 71 in the bottom of the water tank
42. After passing through the lint filter 65 in the filter case
83, the washing water is drained to the exterior of the
drum-type washing machine through the drainage pump
63 and the drainage hose 66.

[0025] The other end of the drainage tube 64 is con-
nected to a water level detection tube 87, and the drain-
age tube 64 and the water level detection tube 87 are
integrated with each other. An inclination portion 86 is
provided in the vicinity of the lower side of the drainage
port 85 of the water level detection tube 87, and thereby,
a diameter of the water level detection tube 87 is formed
to be smaller than a diameter of the drainage tube 64.
One end of the water level detection tube 87 communi-
cates with an opening 88 of an air trap 74. It should be
noted that the drainage tube 64 is preferably made of a
soft material such as a rubber material in consideration
with a connection property to other members, prevention
of leakage from a connection point, and a vibration ab-
sorption property of the water tank unit 49 at the time of
the spin-drying step.

[0026] The air trap 74 is integrated with the water tank
42 in a side wall part of an outer periphery on the rear
side of the bottom of the water tank 42. An air tube 75 is
connected to this air trap 74, and a water level detector
76 such as a pressure sensor or the like is provided on
the inner side of the upper part of the washing machine
casing 41 so as to be connected to the air trap 74 via the
air tube 75. When the water is supplied to the interior of
the water tank 42, the air in the air trap 74 is compressed
in accordance with a water level of the supplied water,
and air pressure is transmitted to the water level detector
76 through the air tube 75. Thereby, the water level de-
tector 76 can detect a plurality of water levels in the water
tank 42 from a change in the air pressure.

[0027] It should be noted that the filter case 83 is ar-
ranged in a right lower part on the front surface of the
washing machine casing 41 for handleability of the filter
grip 84. The drainage port 85 is provided on the right side
of a vertical center of the water tank 42 when seen from
a front in order to efficiently arrange the drainage tube
64. It should be noted that a piping structure of the bottom
will be described later with reference to Fig. 2.

[0028] The water circulation passage 56 is a passage
for circulating the water in the water tank 42 in order to
circulate the water in the water tank 42 in accordance
with need such as a time of a pre-wash step, the time of
the wash step, and the time of the rinsing step, so as to
prevent early dissolution or leaning of the detergent and
improve functions of wash and rinsing.

[0029] In this water circulation passage 56, the drain-
age tube 64 and the lintfilter 65 also used for the drainage
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passage 55 are connected to an inflow side passage 68
of a circulation pump 67. A discharge side passage 69
of the circulation pump 67 communicates with the interior
of the water tank 42 at jet ports 70 on the inner side of
the front surface of the water tank 42. By driving the cir-
culation pump 67, the washing water in the water tank
42 is guided to the inflow side passage 68 going toward
the circulation pump 67 through the drainage tube 64 and
the lint filter 65. After that, the washing water is dis-
charged into the rotary drum 43 as circulated water from
the jet ports 70 in the direction shown by a solid arrow
through the circulation pump 67 and the discharge side
passage 69. The circulated water discharged into the ro-
tary drum 43 is utilized as the washing water, and circu-
lated again in the water circulation passage 56. It should
be noted that the water tank 42 has the circular opening
on the front surface, the plurality of jet ports 70 is provided
along a circumference of this opening edge, and the cir-
culated water is discharged into the rotary drum 43 from
all directions of the circumference of the opening edge.
[0030] A hotwater heater (heating portion) 72 for heat-
ing the washing water is arranged in the recessed portion
71 formed in the bottom of the water tank 42. For exam-
ple, a sheathed heater or the like is used as such a hot
water heater 72 and arranged so as to extend in the hor-
izontal direction in the recessed portion 71. By discharg-
ing the washing water in the water tank 42 heated by this
hot water heater 72 into the rotary drum 43 through the
plurality of jet ports 70 as described above, the washing
water is sprinkled on the clothing, and this washing water
is circulated again. Since the heated washing water is
sprinkled on the clothing, activation of the detergent is
increased in accordance with an increase in molecule
activities of the washing water. Thus, a washing ability
can be increased and wash non-uniformity can be re-
duced. In the vicinity of the hot water heater 72, a tem-
perature detector 73 for detecting a water temperature
such as a thermistor is provided.

[0031] Anupper parton arear surface of the detergent
accommodating portion 61 provided on the inner side of
the upper part of the washing machine casing 41 and an
upper part of the water tank 42 are connected by a cou-
pling hose 77. The coupling hose 77 plays arole of evac-
uating the air in the water tank 42 pressurized by a step
operation action.

[0032] In arear part on an upper surface of the water
tank 42, a vibration detector 78 for detecting vibration of
the water tank unit 49 is arranged. For example, a multi-
axis acceleration sensor is used as the vibration detector
78, and detects not acceleration in one direction but vi-
bration in the three-axis directions of the front and rear
direction (X axis direction), the left and right direction (Y
axis direction), and the up and down direction (Z axis
direction) when seen from the front surface side of the
drum-type washing machine, so as to control an opera-
tion of the drum-type washing machine. This is because
actual vibration of the water tank unit 49 cannot always
be limited to one direction, and thus the multiaxis accel-
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eration sensor is used for detection with high precision.
[0033] A user selects modes such as an operation
course and various functions in the operation of the drum-
type washing machine by making an input to an input
setting portion 80 from an operation panel 79 provided
in the upper part of the front surface of the washing ma-
chine casing 41. A control device 81 is arranged on the
inner side of the upper part of the washing machine cas-
ing 41, and the control device 81 displays a display cor-
responding to information inputted through the input set-
ting portion 80 on a display portion (not shown) on the
operation panel 79 so as to notify the user.

[0034] Fig. 2is a perspective view of major parts when
the piping structure such as the drainage passage 55 in
the bottom of the water tank 42 of the drum-type washing
machine in the embodiment of the present invention is
seen from the lower side.

[0035] As shown in Fig. 2, when seen from the front
surface side of the drum-type washing machine, the
drainage port 85 of the water tank 42 is arranged on the
right side of the vertical center of the water tank 42, and
the filter case 83 coupled to the one end of the drainage
tube 64 which is connected to the drainage port 85 is
arranged in the right lower part on the front surface side
of the washing machine casing 41. On the left and right
sides of the filter case 83, the circulation pump 67 con-
nected to the discharge side passage 69 and the drain-
age pump 63 connected to the drainage hose 66 are
arranged. The air trap 74 formed on the rear side of the
drainage port 85, the water level detection tube 87, the
drainage port 85, the drainage tube 64, and the case
connection port 89 of the filter case 83 are substantially
horizontally arranged.

[0036] Operations of the drum-type washing machine
of the present embodiment formed as above will be de-
scribed below.

[0037] The water tank 42 and the air trap 74 are inte-
grally formed from a reinforced plastic material such as
polypropylene containing glass (for example, formed by
integral molding or the like). Therefore, in the wash step
and the rinsing step, the air pressure in the air trap 74 is
stabilized, so that variation in the water level detected by
the water level detector 76 is suppressed.

[0038] Inadrainage step,the washing water with which
the water tank 42 and the drainage passage 55 are filled
is drained at once from the drainage hose 66 to the ex-
terior by drive of the drainage pump 63. At this time, a
strong water flow from the drainage port 85 to the filter
case 83 via the drainage tube 64 is generated. Since the
airtrap 74, the water level detection tube 87, the drainage
port 85, the drainage tube 64, and the case connection
port 89 of the filter case 83 are substantially horizontally
arranged, the water flow is straightened so as to come
into the filter case 83. Since the inclination portion 86 is
provided in the vicinity of the lower side of the drainage
port 85 in the water level detection tube 87, the water
level detection tube 87 has a smaller diameter than the
drainage tube 64. Therefore, the water in the drainage
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tube 64 is suppressed from flowing into the water level
detection tube 87. Thus, foreign substances such as lint
contained in the washing water in the water tank 42 can-
not easily be reversed so as to flow into the air trap 74,
so that a change in the air pressure due to accumulation
of lint and the like over time and consequent instability
of the water level are suppressed.

[0039] Thedrainage tube 64 is preferably formed from
a soft material such as arubber material. By using a soft
material for the drainage tube 64, a task for connection
to the drainage port 85, connection to the opening 88 of
the air trap 74, or connection to the case connection port
89 is easily performed, and water leakage from the con-
nection point can be prevented.

[0040] As described above, according to the present
embodiment, since the air trap 74, the water level detec-
tion tube 87, the drainage port 85, the drainage tube 64,
and the case connection port 89 of the filter case 83 are
substantially horizontally arranged, at the time of draining
the washing water in the water tank 42, the water flow
from the drainage port 85 of the bottom of the water tank
42 toward the case connection port 89 of the filter case
83 through the drainage tube 64 can be straightened.
Further, in the water level detection tube 87 providing
communication between the drainage tube 64 and the
opening 88 of the air trap 74, the inclination portion 86 is
provided in the vicinity of the lower side of the drainage
port 85 and the water level detection tube 87 has asmaller
diameter than the drainage tube 64. Thus, the water flow
cannot easily come into the air trap 74. Therefore, the
foreign substances such as lint contained in the washing
water cannot easily flow into the air trap 74, so that the
air pressure inthe air trap 74 is stabilized. Thus, the water
level of the water tank 42 can be stably detected by the
water level detector 76.

[0041] Itshould be noted that a case where the rotation
center of the rotary drum 43 is arranged in the horizontal
direction in the drum-type washing machine is described
above as an example. However, the rotation center of
the rotary drum may be arranged while being inclined
with respect to the horizontal direction.

[0042] When atleastthe water level detection tube 87,
the drainage tube 64, and the case connection port 89
of the filter case 83 are substantially horizontally ar-
ranged in the drainage passage 55, the water flow toward
the case connection port 89 of the filter case 83 in the
drainage tube 64 can be straightened. In addition, by also
arranging the air trap 74 and the drainage port 85 sub-
stantially horizontally, a straightening effect can be en-
hanced. It should be noted that a substantially horizon-
tally arranged state includes a state that the members
are arranged while being slightly inclined with respect to
the horizontal direction to an extent that straightening of
the water flow is not essentially influenced in addition to
a state that the members are respectively horizontally
arranged.

[0043] Itis to be noted that, by properly combining the
arbitrary embodiments of the aforementioned various
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embodiments, the effects possessed by them can be pro-
duced.

[0044] Although the present invention has been fully
described in connection with the preferred embodiment
thereof with reference to the accompanying drawings, it
is to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the append-
ed claims unless they depart therefrom.

[0045] The entire disclosure of Japanese Patent Ap-
plication No. 2011-036754 filed on February 23, 2011
including specification, drawings, and claims is incorpo-
rated herein by reference in its entirety.

Industrial Applicability

[0046] As described above, the drum-type washing
machine according to the present invention in which the
foreign substances such as lint do not easily come into
the air trap can stably detect the water level of the water
tank. Thus, the present invention can be applied to a use
for a drum-type washing machine and other washing ma-
chines.

Explanation of reference numerals
[0047]

41  Washing machine casing
42  Water tank

43  Rotary drum

64  Drainage tube

65 Lint filter

74  Airtrap

76  Water level detector

83  Filter case

85 Drainage port

86 Inclination portion

87  Water level detection tube
88  Opening

89  Case connection port

Claims
1. A drum-type washing machine, comprising:

a washing machine casing;

a water tank arranged in the washing machine
casing;

a rotary drum accommodated in the water tank;
a filter case arranged in an inner lower part of
the washing machine casing;

an air trap having an opening on a lower side;
a water level detector detecting a water level of
the water tank from air pressure of the air trap;
a drainage tube connected to a drainage port of
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a bottom of the water tank and a connection port

of the filter case; and

a water level detection tube providing commu-
nication between the drainage tube and the
opening of the air trap, wherein 5
the water level detection tube has an inclination
portion in a vicinity of alower side of the drainage
port so as to have a smaller diameter than the
drainage tube, and further, the water level de-
tection tube, the drainage tube, and the connec- 70
tion port of the filter case are substantially hori-
zontally arranged.

The drum-type washing machine according to claim

1, wherein the air trap and the drainage port are fur- 15
ther arranged substantially horizontally with respect

to the water level detection tube, the drainage tube,

and the connection port of the filter case.

The drum-type washing machine according to claim 20
1 or 2, wherein the water tank and the air trap are
integrally formed from a reinforced plastic material.
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