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Description
Technical Field

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

Background Art

[0002] Conventionally, in this type of washing ma-
chine, a configuration that baffles are provided in a rotary
drum and configurations that an artifice is given to a
shape of the baffles or a shape of the rotary drum are
proposed in order to disperse a laundry (for example,
refer to Patent Literature1).

[0003] Fig. 3 shows a sectional view of a conventional
drum-type washing machine described in Patent Litera-
ture 1.

[0004] Asshownin Fig. 3, a water tank 2 supported by
a plurality of suspensions (not shown) are arranged in a
housing 1. The water tank 2 has a substantially cylinder
shape axisymmetrical about an axis of rotation. The axis
of rotation of the water tank 2 is inclined forward and
upward with respect to the horizontal direction in such a
manner that a bottom surface portion 4a of the water tank
2 is lower than an opening portion 2a on a front surface
side of the water tank 2. A drum 4 having a large number
of holes 3 on a peripheral wall is arranged in the water
tank 2. The drum 4 is driven and rotated by a drive device
5 provided in the bottom surface portion of the water tank
2 such as a motor. The drum 4 is rotated in a forward
direction or in a reverse direction (i.e., forward-reverse
rotation).

[0005] At the time of the forward-reverse rotation,
clothing A in the drum 4 is brought up by a plurality of
baffles 6 provided on the peripheral wall in the drum 4
and then dropped. Thereby, the clothing A is agitated.
The baffles 6 extend toward the opening portion 2a from
the bottom surface portion 4a in the drum 4 and protrude
inwardly toward the rotation axis the drum 4. Size of the
baffles 6 is larger on the side of the bottom surface portion
4a than on the side of the opening portion 2a.

[0006] When an inner diameter of the bottom surface
portion 4a of the drum 4 is D1 and an inner diameter of
a front surface portion of the drum 4 is D2, D1 is smaller
than D2 (D1 < D2). That is, the drum 4 has a taper struc-
ture that a diameter of the front surface portion is larger
than a diameter of the bottom surface portion (i.e., the
taper structure that a diameter is larger on the front sur-
face side).

[0007] An auxiliary baffle 21 is provided in the bottom
surface portion 4a of the drum 4. The auxiliary baffle 21
is continuously connected to both side surfaces 6a of the
baffles 6 so as to form an inclined surface 21 a spreading
toward the bottom surface portion 4a of the drum 4. In
any case of the forward-reverse rotation of the drum 4,
the laundry can be moved to the side of the front surface
portion of the drum 4 by the auxiliary baffle 21.
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Patent Literature

[0008] Patent Literature 1: JP 2009-22688 A

Disclosure of Invention
Problems to be Solved by the Invention

[0009] However, the drum 4 in the above conventional
configuration has the taper structure that the diameter is
larger on the front surface side. Thus, when the drum 4
is rotated, the laundry is easily moved to the front surface
side of the drum 4. Meanwhile, circumferential speed of
the drum is high on the side of the bottom surface portion
4a of the drum 4. Thus, the laundry easily gets entangled
(easily gets together). Since the laundry entangled in the
bottom surface portion 4a of the drum 4 is moved to the
front surface side of the drum 4, washing is not efficiently
performed. Since the laundry is leaned to one side, an
interior of the drum 4 becomes an imbalance state (un-
stable state), so that vibration becomes larger at the time
of spin-drying.

[0010] JP 2002-315985 Arelates to a drum-type wash-
ing machine. A main baffle provided in the internal cir-
cumferential face of a trunk part of the drum is formed
low in the front part and high in the rear part so that its
top surface becomes approximately horizontal. An aux-
iliary baffle projecting frontward is provided in the rear
surface plate of the drum. In washing and rinsing oper-
ation, though the laundry is deviated in the rearward side
by the inclination of the drum, the rear part of the main
baffle and the auxiliary baffle having the sufficient heights
can sufficiently agitate a large quantity of the laundry so
as to hardly cause uneven washing.

Summary of the Invention

[0011] Itis an object of the present invention to provide
an improved and useful drum-type washing machine in
which the above-mentioned problems are eliminated.
[0012] Inorderto achieve the above-mentioned object,
there is provided a drum-type washing machine accord-
ing to claim 1.

[0013] Advantageously, a drum-type washing ma-
chine includes a rotary drum in which an axis of rotation
is horizontally arranged or is arranged so as to be inclined
downward from a front surface side toward a back surface
side, a water tank rotatably incorporating the rotary drum,
and a motor for rotating the rotary drum, wherein the ro-
tary drum has a plurality of wall surface baffles on an
inner wall surface and has a plurality of bottom surface
baffles on an inner bottom surface;

and the wall surface baffles and the bottom surface baf-
fles are alternately arranged on a circumference taking
the axis of rotation as a center.

[0014] Thereby, vibration at the time of spin-drying is
reduced by efficiently performing an agitation action and
dispersing a laundry.
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Effect of the Invention

[0015] With the drum-type washing machine of the
present invention, the vibration at the time of spin-drying
can be reduced by efficiently performing the agitation ac-
tion and dispersing the laundry.

Brief Description of Drawings

[0016] These aspects and features of the present in-
vention will become clear from the following description
taken in conjunction with the preferred embodiments
thereof with reference to the accompanying drawings, in
which:

Fig. 1 is a sectional view of a drum-type washing
machine in an embodiment of the present invention;
Fig. 2 is a sectional view showing a bottom surface
portion of arotary drum of the same drum-type wash-
ing machine; and

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

DESCRIPTION OF AN EMBODIMENT

[0017] In a first aspect of the invention, a drum-type
washing machine includes a rotary drum in which an axis
of rotation is horizontally arranged or is arranged so as
to be inclined downward from a front surface side toward
a back surface side, a water tank rotatably incorporating
the rotary drum, and a motor for rotating the rotary drum,
wherein the rotary drum has a plurality of wall surface
baffles on an inner wall surface and has a plurality of
bottom surface baffles on an inner bottom surface, and
the wall surface baffles and the bottom surface baffles
are alternately arranged on a circumference taking the
axis of rotation as a center. With such a configuration,
vibration at the time of spin-drying can be reduced by
efficiently performing an agitation action and dispersing
a laundry.

[0018] In a second aspect of the invention, the bottom
surface baffles protrude higher as the bottom surface baf-
fles come closer to the axis of rotation of the rotary drum
in the drum-type washing machine of the first aspect of
the invention. With such a configuration, the laundry is
pushed to the opening portion side of the rotary drum
and dispersed.

[0019] Before the description of the present invention
proceeds, it is to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings. Hereinbelow, embodiments of the present in-
vention will be described with reference to the accompa-
nying drawings. It should be noted that the present in-
vention is not limited to this embodiment.

(Embodiment)

[0020] Fig. 1 shows a sectional view of a drum-type
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washing machine in the embodiment of the present in-
vention.

[0021] As shown in Fig. 1, a rotary drum 31 has a cy-
lindrical shape with a bottom. A large number of water
passage holes 32 are provided on the entire surface of
an outer peripheral portion of the rotary drum 31. A water
tank 33 rotatably incorporates the rotary drum 31. An axis
of rotation (rotation center axis) 34 passing through a
rotation center of the rotary drum 31 is arranged so as
to be inclined downward from the front surface side to-
ward the back surface side of the drum-type washing
machine. A belt 47 is coupled to the axis of rotation 34,
and a motor 35 positioned in the vicinity of the back sur-
face side of the water tank 33 is coupled to the belt 47.
By driving the motor 35, the rotary drum 31 is driven and
rotated in a forward direction or in a reverse direction. An
inclination angle of the rotary drum 31 and the axis of
rotation 34 with respect to the horizontal direction is for
example 10 degrees. On an inner wall surface of the ro-
tary drum 31, a plurality of wall surface baffles 36 serving
as protruding portions for agitating clothing are provided.
On an inner bottom surface 40 of the rotary drum 31, a
plurality of bottom surface baffles 46 protruding higher
as the bottom surface baffles come closer to the axis of
rotation 34 (i.e., the rotation center of the rotary drum 31)
are formed. It should be noted that a case where the axis
of rotation is arranged so as to be inclined downward
from the front surface side toward the back surface side
is described in the present embodiment. However, the
axis of rotation may be horizontally arranged.

[0022] On the outer peripheral side of an inner bottom
surface of the water tank 33, a ring shape projection 52
is formed. A gap between the inner bottom surface of the
water tank 33 and an outer bottom surface of the rotary
drum 31 is reduced by the ring shape projection 52 to an
allowable extent in terms of manufacture. Thereby, wind
flow speed at the time of spin-drying rotation is increased,
and pressure (sound pressure) is lowered. Therefore,
wind noise is reduced.

[0023] A drive shaft flange 51 for improving strength
of the rotary drum 31 is fixed on the outer bottom surface
side of the rotary drum 31.

[0024] A water tank unit 60 of a vibration system is
configured by the rotary drum 31, the drive shaft flange
51, the water tank 33, the motor 35, and the like.
[0025] An opening portion is provided on an upward
inclined surface of a washing machine main body 39 po-
sitioned on the front opening portion side of the water
tank 33, and the opening portionis openably and closably
covered by a lid body 37. By opening the lid body 37, a
laundry can be taken out and brought into the rotary drum
31 through aclothing outlet/inlet 38 serving as an opening
portion provided in the rotary drum 31.

[0026] In the washing machine main body 39, an anti-
vibration member 41 is attached on the lower side, and
aspring body 48 is attached on the upper side. The water
tank unit 60 is oscillatably supported by the anti-vibration
member 41 and the spring body 48.
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[0027] Oneend of adrainage passage 42 is connected
to a lower part of the water tank 33. The other end of the
drainage passage 42 is connected to a drainage valve
43. By connecting the drainage passage 42 in such a
way, washing water in the water tank 33 is drained to an
exterior of the drum-type washing machine.

[0028] In the washing machine main body 39, a water
supply valve 44 is provided on the upper side. A water
supply passage 45 is connected to the water supply valve
44. The water supply passage 45 communicates with the
water tank 33 via a detergent case 53 (not shown in Fig.
1). Water supplied from the water supply passage 45
enters the detergent case 53, dissolves detergent in the
detergent case 53, and enters the water tank 33 as the
washing water. In such a way, the water supply valve 44
supplies the washing water into the water tank 33.
[0029] In the washing machine main body 39, a con-
troller 56 is provided on the upper side. The controller 56
controls actions of the motor 35 and the like, and controls
each step such as washing, rinsing, and spin-drying.
[0030] The motor 35 configured by a DC brushless mo-
tor or the like is controlled by the controller 56, a drive
circuit (not shown), and the like in such a manner that
forward-reverse rotation is variable and the rotation
number is variable.

[0031] Inanupper partof afront surface of the washing
machine main body 39, an input setting portion 49 for a
user to select a washing course or the like and a display
portion 50 for displaying a selection result, a progress
degree of the steps, an action error, and the like so as
to notify the user are provided.

[0032] Fig. 2 is a sectional view to see the bottom sur-
face side of the rotary drum 31 of the drum-type washing
machine in the embodiment of the present invention.
[0033] In Fig. 2, as described above, the plurality of
wall surface baffles 36 for agitating the clothing are pro-
vided on the inner wall surface of the rotary drum 31, and
the plurality of bottom surface baffles 46 are provided on
the inner bottom surface of the rotary drum 31. The wall
surface baffles 36 and the bottom surface baffles 46 are
alternately arranged on a circumference taking the axis
of rotation 34 of the rotary drum 31 as a center. Fig. 2
shows a case where the three wall surface baffles 36 and
the three bottom surface baffles 46 are provided. How-
ever, the number of the wall surface baffles 36 and the
number of the bottom surface baffles 46 are not limited
to this but can be appropriately set.

[0034] Actions and operations of the drum-type wash-
ing machine configured as above will be described below.
[0035] After opening the lid body 37, bringing the laun-
dry into the rotary drum 31, and bringing a predetermined
amount of detergent into the detergent case 53, the user
operates the input setting portion 49 so as to start an
operation of the drum-type washing machine. When the
operation is started, a washing step is firstly executed
(Step S1).

[0036] In the washing step, the washing water is sup-
plied by activating the water supply valve 44. The sup-
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plied washing water passes through the water supply
passage 45 and the detergent case 53 and enters the
water tank 33 together with the detergent. After the wash-
ing water is supplied to a predetermined water level, the
motor 35 is controlled so that rotation speed of the rotary
drum 31 is increased to predetermined rotation speed.
After that, actions of the rotary drum 31 consisting of for-
ward rotation, pause, reverse rotation, and pause serve
as one cycle, and repeating the cycle (washing action)
is executed for a predetermined time.

[0037] It should be noted that the plurality of wall sur-
face baffles 36 and the bottom surface baffles 46 are
alternately arranged on the circumference. Thus, as the
rotary drum 31 is rotated, the laundry positioned on the
lower side (laundry positioned in a right lower part of the
rotary drum 31 in Fig. 1) is pushed upward by the bottom
surface baffles 46. The laundry pushed upward is moved
in the rotation direction by the wall surface baffles 36 and
then dropped downward. By repeating this action, the
drum-type washing machine in the present embodiment
can three-dimensionally rotate the laundry in the rotary
drum 31 so as to efficiently perform the washing action
and disperse the laundry without entangling the laundry.
[0038] The laundry is brought up so as to be nipped
between the wall surface baffles 36 and the bottom sur-
face baffles 46. Therefore, the laundry is not easily
slipped off the wall surface baffles 36 while being brought
up by the wall surface baffles 36. After being pushed
upward, the laundry is dropped. Thus, a beat-washing
effect can be obtained so that a washing performance is
improved.

[0039] The bottom surface baffles 46 protrude higher
toward the opening portion side of the rotary drum 31 as
the bottom surface baffles come closer to a center (axis
of rotation 34) of the rotary drum 31. Thus, there is an
effect of pushing the laundry to the opening portion side
(front surface side) of the rotary drum 31 and dispersing
the laundry when the laundry reaches the upper side by
rotation of the rotary drum 31.

[0040] After this washing action for a predetermined
time, the washing step is finished. Next, a first drainage
step (Step S2) is executed. After the first drainage step
is executed, arinsing step (Step S3) is executed. Also in
the rinsing step, the same washing action as the washing
step is performed. After that, a drainage step (Step S4)
and a spin-drying step (Step S5) are executed.

[0041] As described above, in the drum-type washing
machine according to the present embodiment, the plu-
rality of wall surface baffles 36 provided on the inner wall
surface of the rotary drum 31 and the plurality of bottom
surface baffles 46 provided on the inner bottom surface
of the rotary drum 31 are alternately arranged on the
circumference taking the axis of rotation 34 of the rotary
drum 31 as a center. By such arrangement, at the time
of the washing step or the rinsing step, the laundry is not
easily entangled and the laundry is three-dimensionally
rotated in the rotary drum 31, so that an agitation action
is efficiently performed. Therefore, the washing perform-
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ance and a rinsing performance are improved, and the
laundry is dispersed. By dispersing the laundry, vibration
and noise are reduced at the time of spin-drying.
[0042] Itis to be noted that, by properly combining the
arbitrary embodiments of the aforementioned various
embodiments, the effects possessed by them can be pro-
duced.

[0043] As described above, the washing machine ac-
cording to the present invention can disperse the laundry
in the rotary drum without entangling the laundry and
efficiently perform the washing action and a rinsing ac-
tion. Thus, the washing machine can be applied to other
washing machines and the like.

[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.

DESCRIPTION OF REFERENCE SIGNS
[0045]

31:  ROTARY DRUM

33:  WATER TANK

34:  AXIS OF ROTATION (ROTATION CENTER AX-
1S)

35:  MOTOR

36: WALL SURFACE BAFFLE

39:  WASHING MACHINE MAIN BODY

46: BOTTOM SURFACE BAFFLE

56: CONTROLLER

37.  LID BODY

40. INNER BOTTOM SURFACE

42.  DRAINAGE PASSAGE

43. DRAINAGE VALVE

44. WATER SUPPLY VALVE

45. WATER SUPPLY PASSAGE

47.  BELT

48. SPRING BODY

49.  INPUT SETTING PORTION

50. DISPLAY PORTION

51. DRIVE SHAFT FLANGE

52.  RING SHAPE PROJECTION

53. DETERGENT CASE

60. WATER TANK UNIT

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

a rotary drum (31) in which an axis of rotation
(34) is horizontally arranged or is arranged so
as to be inclined downward from a front surface
side toward a back surface side;

a water tank (33) rotatably incorporating the ro-
tary drum (31); and
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a motor (35) for rotating the rotary drum (31);
wherein

the rotary drum (31) has a plurality of wall sur-
face baffles (36) on an inner wall surface and
has a plurality of bottom surface baffles (46) on
an inner bottom surface (40);

the wall surface baffles (36) and the bottom sur-
face baffles (46) are alternately arranged on a
circumference taking the axis of rotation (34) as
a center,

characterized in that the bottom surface baf-
fles (46) form a continuous inclined surface start-
ing from the axis of rotation (34) of the rotary
drum (31) and extending toward its inner bottom
surface (40) and protrude higher as the bottom
surface baffles (46) come closer to the axis of
rotation (34) of the rotary drum (31).

Patentanspriiche

1. Waschmaschine vom Trommeltyp, die Folgendes
umfasst:

eine drehbare Trommel (31), bei der eine Dreh-
achse (34) horizontal angeordnet ist oder so an-
geordnet ist, dass sie von der Seite einer vor-
deren Oberflache zu der Seite einer hinteren
Oberflache abwérts geneigt ist;

einen Wassertank (33), der die drehbare Trom-
mel (31) drehbar enthalt; und

einen Motor (35) zum Drehen der drehbaren
Trommel (31); wobei

die drehbare Trommel (31) mehrere Wandober-
flachen-Umlenkelemente (36) an einer inneren
Wandoberflache und mehrere Bodenoberfla-
chen-Umlenkelemente (46) an einer inneren
Bodenoberflache (40) aufweist;

wobei die Wandoberflachen-Umlenkelemente
(36) und die Bodenoberflachen-Umlenkelemen-
te (46) abwechselnd an einem Umfang ange-
ordnet sind, wobei die Drehachse (34) als Zen-
trum dient,

dadurch gekennzeichnet, dass die Bodeno-
berflachen-Umlenkelemente (46) eine ununter-
brochene geneigte Flache bilden, die bei der
Drehachse (34) derdrehbaren Trommel (31) be-
ginnt und sich in Richtung der inneren Bodeno-
berflache (40) erstreckt und wobei die Bodeno-
berflachen-Umlenkelemente (46) bei einer An-
naherung an die Drehachse (34) der drehbaren
Trommel (31) héher vorstehen.

Revendications

1. Lave-linge a tambour, comprenant :
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un tambour rotatif (31) dont un axe de rotation
(34) est disposé horizontalement ou disposé de
maniére a étre incliné vers le bas du cété d'une
surface avant en direction du cété d’'une surface
arriére ;

une cuve a eau contenant de maniere rotative
le tambour rotatif (31) ;

et

un moteur (35) pour faire tourner le tambour ro-
tatif (31), ou

le tambour rotatif (31) comporte une pluralité de
chicanes de surface de paroi (36) sur une sur-
face de paroi intérieure et une pluralité de chi-
canes de surface inférieure (46) sur une surface
inférieure intérieure (40) ;

les chicanes de surface de paroi (36) et les chi-
canes de surface inférieure (46) sont disposée
en alternance le long d’une circonférence ayant
pour centre I'axe de rotation (34),

caractérisé en ce que les chicanes de surface
inférieure (46) forment une surface inclinée con-
tinue s’étendant de I'axe de rotation (34) du tam-
bour rotatif (31) vers sa surface inférieure inté-
rieure (40) et sont plus hautes a mesure que I'on
se rapproche de I'axe de rotation (34) du tam-
bour rotatif (31).
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FIG. 1
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FIG. 3
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