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FIG. 1

(57) Abstract: The invention relates to a drum wash-
ing machine (1) having a drum assembly, where the
drum assembly includes a tub (3) and a drum (4)
mounted inside the tub (3), the drum (4) is driven by
amotor (7) to rotate about a rotating shaft (71).The
drum (4) has an approximately cylinder-shaped side
wall (41) and an end wall (42) located a an end of
the side wall (41), the end wall (42) is fixedly con-
nected to amounting bracket (5); atransmission shaft
(6) passing through the tub wall (31) has one end
fixed to the mounting bracket (5) and the other end
connected to the motor (7); the tub wall (31) is
mounted with a water pipe (30), and a water outlet
(32) of the water pipe (30) faces the end wall (42)
and the mounting bracket (5). Water may flow out
from the water pipe (30), and rush to the end wall
(42) and the mounting bracket (5) for cleaning the
end wall (42) and the mounting bracket (5). At the
same time, because the distances from the tub wall
(31 to the end wall (42) and the mounting bracket
are generally short, after the water rushing to the end
wall (42) and the mounting bracket (5) splashes, the
tub wall (31) may be washed.
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DRUM WASHING MACHINE HAVING A DRUM ASSEMBLY

The present invention relates to a drum washing machine having a drum assembly,
where the drum assembly includes a tub and a drum mounted inside the tub, the drum is
driven by a motor to rotate about a rotating shaft, the drum has an approximately drum-
shaped side wall and an end wall located at an end of the side wall, the end wall is fixedly
connected to a mounting bracket, and a transmission shaft passing through a tub wall has
one end fixed to the mounting bracket, and the other end connected to the motor. The
present invention particularly relates to a drum washing machine having a self-cleaning

drum assembly.

Existing washing machines include top-loading pulsator washing machines and drum
washing machines having a drum that rotates about a horizontal shaft or an inclination
shaft. A drum washing machine generally includes a drum for containing laundry, a tub
disposed around the drum and a motor that drives the drum to rotate. The drum has an
approximately drum-shaped side wall and an end wall located at an end of the side wall.
To implement transmission and connection with the motor, outside of the end wall of the
drum is generally connected to a mounting bracket, and a transmission shaft passing
through the tub wall has one end fixed to the mounting bracket and the other end con-

nected to the motor, thereby making the motor drive the drum.

For the drum washing machine having the drum rotating about a horizontal shaft or an
inclination shaft, to protect the environment and save water, a rinsing water level is gener-
ally set low. Especially when clothes to be washed are few, the water level is even less
than 1/3 the diameter of the mounting bracket. Therefore, after rinsing, washing powder
that has not melted completely splashed in the washing process and dirt and lint remain-
ing after bubbles burst will be adhered to the mounting bracket close to the nearby of a
main shaft, causing secondary pollution for clothes in next washing. Sometimes the
mounting bracket even cracks due to continuous corrosion of detergent that is not rinsed
clean. Similarly, because the rinsing water level is low, outside of the end wall of the drum
and the corresponding inner wall of the tub will have residual detergent and lint that are
not washed away by the rinsing water. For the pulsator washing machine, an inner barrel

and an outer barrel are disposed vertically, and the bottom of the inner barrel is generally
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submerged in washing water or rinsing water, so the above problems will not occur.

One objective of the present invention is to avoid or decrease secondary pollution of
laundry caused by filth remaining on a drum assembly and a mounting bracket, and at the

same time prolong the working life of the mounting bracket.

To achieve the objective, a technical solution adopted in the present invention is a
drum washing machine as defined in the attached independent claim. Preferred embodi-
ments of the invention are subjects of dependent claims as attached, and of the subse-

guent disclosure and the attached drawing.

According to the invention, a drum washing machine having a drum assembly, where
the drum assembly includes a tub and a drum mounted inside the tub, the drum is driven
by a motor to rotate about a rotating shaft, the drum has an approximately cylinder-shaped
side wall and an end wall located at an end of the side wall, the end wall is fixedly con-
nected to a mounting bracket, a transmission shaft passing through the tub wall has one
end fixed to the mounting bracket and the other end connected to the motor, the tub wall
is mounted with a water pipe, and a water outlet of the water pipe faces the end wall of the

drum and the mounting bracket.

Through the water pipe mounted on the tub wall, water may flow out from the water
pipe, and rush to the end wall of the drum and the mounting bracket. At the same time,
because the distances from the tub wall to the end wall of the drum and the mounting
bracket are generally close, after the water rushing to the end wall of the drum and the
mounting bracket splashes, the tub wall may be washed. Therefore, washing of the end
wall of the drum, the tub wall and the mounting bracket is implemented, and problems
caused by filth, such as washing powder, dirt that remains after bubbles burst and lint,

residues in these components as described in the background of the invention are solved.

Preferably, a water outlet of the water pipe is disposed with several ribs for dividing a
water flow into several water columns. Through this structure, the water flow is more dis-
persed, the washing range is larger and the speed of the water flow is also relatively fast,

thereby improving the washing effect.
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Preferably, the rotating shaft is approximately horizontal or has an angle of inclination

less than 90 degrees with respect to a horizontal plane.

Preferably, the water outlet of the water pipe is located above a horizontal plane
where a center of the mounting bracket locates. Water flowing out from the water pipe
sprays on the end wall of the drum, the tub wall and the mounting bracket from top to bot-
tom under the effect of gravity, which has a good washing effect, and at the same time the

washing range is large.

Preferably, the water outlet of the water pipe is located right above the center of the
mounting bracket, so after falling down, in a concentrated manner, the water flow sprays
on a central position of the mounting bracket that gathers dirt most easily, thereby achiev-

ing a good washing effect.

Preferably, the distance from the water outlet of the water pipe to the center of the
mounting bracket is about 1/6 the diameter of the mounting bracket. The height of 1/3 the
diameter of the mounting bracket is generally submerged in rinsing water, and therefore
the range of 1/6 diameter from the center needs to be washed. The setting may achieve

more concentrated washing, thereby improving the washing effect.

Preferably, the water pipe is connected to a circulating water tank, and an upstream of

the circulating water tank is connected to a drainage device at the bottom of the tub.

Preferably, the present invention includes a detergent box, where an upstream thereof
is connected to a first water valve through a washing water inlet pipe, so as to be con-
nected to an external water source, and a downstream thereof is connected to the tub,

and the water pipe is connected to the detergent box.

Preferably, the water pipe is connected to an external water source through a second

water valve.

Preferably, the present invention includes a control device for opening the water valve
connected to the water pipe during the rotation of the drum, so that the water flow rushes

to the end wall of the drum and the mounting bracket through the water pipe, where the
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mounting bracket has an arm radiated from a center in a radial direction. When the drum
rotates, after rushing to the mounting bracket and the end wall of the drum, the sprayed
water will slip down to clean the mounting bracket and the end wall of the drum, and at the
same time, the water splashed from the mounting bracket and the end wall of the drum
will wash the tub wall. Thus, the rotating drum and the mounting bracket fixedly thereon
may be cleaned sufficiently. At the same time, the mounting bracket and the drum rotate
together, a radial arm on the mounting bracket slaps the water flow in the rotation process,
and the splashed water strikes the end wall of the drum, the mounting bracket and the tub

wall, which greatly improves the cleaning effect.

Specific implementation manners of the present invention are described below by
taking a drum washing machine having a drum rotating horizontally as an example, and

with reference to the accompanying drawing. In the drawing,

FIG. 1is a schematic cross-sectional diagram of a drum washing machine; and

FIG. 2 is a right view of a drum assembly in FIG. 1.

As shown in FIG. 1, a washing machine 1 has a tub 3 suspended in a box 2 through a
damping device 13. The tub 3 is disposed with a drum 4. The drum 4 has an approxi-
mately cylinder-shaped side wall 41 and an end wall 42 located at an end of the side wall.
A laundry receiving hole 43 is disposed in a direction opposite to the end wall 42, which is
linked with a laundry loading hole 21 of the box 2. The laundry loading hole 21 is disposed
with a door assembly 22 for opening or closing the laundry loading hole 21 and the laun-
dry receiving hole 43. Outside of the end wall 42 of the drum is fixedly connected to a
mounting bracket 5. A transmission shaft 6 passing through a tub wall 31 has one end
fixed to the mounting bracket 5 and the other end in transmission connection with a motor
7. The drum 4 is driven by the motor 7 to rotate about a horizontal rotating shaft 71. In
other implementation manners, the rotating shaft may have an angle of inclination less
than 90 degrees with respect to a horizontal plane. The horizontal rotating shaft 71 passes
through a center 51 of the mounting bracket 5 and a shaft center of the transmission shaft
6 respectively. An upstream of a detergent box 8 is connected to a first water valve 11
through a washing water inlet pipe 9, so as to be connected to an external water source,

and a downstream thereof is connected to the tub 3. The bottom of the tub 3 is connected
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to a drainage device 12. Washing water discharged from the tub 3 is discharged from the

drainage device 12 to outside of the washing machine 1.

As shown in FIG. 1 and FIG. 2, the mounting bracket 5 has an arm 52 radiated from
the center 51 in a radial direction. The tub wall 31 is mounted with a water pipe 30, a
water outlet 32 of the water pipe 30 faces the end wall 42 of the drum and the mounting
bracket 5, and the water outlet 32 of the water pipe 30 is disposed with several ribs 33
dividing a water flow into several water columns. To achieve a more concentrated and
effective washing effect, preferably, the water outlet 32 of the water pipe 30 is located right
above the center 51 of the mounting bracket 5, and the distance to the center 51 of the
mounting bracket is about 1/6 the diameter of the mounting bracket 5. In other practicable
implementation manners, the water outlet 32 of the water pipe 30 may be located at other
suitable positions above a horizontal plane where the center 51 of the mounting bracket 5

locates, which still may achieve some washing effect.

To supply water to the water pipe 30, in this embodiment, the water pipe 30 is con-
nected to an external water source through a second water valve 34. By opening the sec-
ond water valve 34, external tap water enters the tub 3 through the water pipe 30 to wash

the end wall 42 of the drum, the mounting bracket 5 and the tub 3.

In other implementation manners, the water pipe 30 may also be connected to the
detergent box 8.Another preferable solution is that, the water pipe is connected to a circu-
lating water tank (not shown) through a water valve, and an upstream of the circulating
water tank is connected to the drainage device 12 of the bottom of the tub 3. A control
device 100 disposed in the washing machine 1 controls the drainage device 12 to collect
clean washing water from the circulating water tank, for example, the water discharged
after the final rinsing in a washing program, and controls the water valve as required to

supply water to the water pipe 30 from the circulating water tank.

The control device 100 controls the water valve 34 connected to the water pipe 30,
and makes the water valve open in the process of rotation of the drum 4, so that water
flow rushes to the end wall 42 of the drum and the mounting bracket 5 through the water
pipe 30. Specifically, the water valve 34 may be opened in the main washing process

and/or the rinsing process when the washing machine 1 executes the washing program.
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Therefore, the water sprayed from the outlet 32 of the water pipe 30 rushes to the mount-
ing bracket 5 and the end wall 42 of the drum, and slips down to clean the mounting
bracket 5 and the end wall 42 of the drum. At the same time, the water splashed from the
mounting bracket 5 and the end wall 42 of the drum further washes the tub wall 31 of the
tub 3. The radial arm 51 on the mounting bracket 5 slaps the water flow in the rotation
process, and the splashed water strikes the end wall 42 of the drum, the mounting bracket

5 and the tub wall 31 of the tub 3, which greatly improves the cleaning effect.
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CLAIMS

1. A drum washing machine (1) having a drum assembly, wherein the drum

assembly comprises a tub (3) and a drum (4) mounted inside the tub (3), the
drum (4) is driven by a motor (7) to rotate about a rotating shaft (71), the drum
(4) has an approximately cylinder-shaped side wall (41) and an end wall (42)
located at an end of the side wall (41), the end wall (42) is fixedly connected to
a mounting bracket (5), a transmission shaft (6) passing through a tub wall (31)
of the tub (3) has one end fixed to the mounting bracket (5), and the other end
connected to the motor (7), the tub wall (31) is mounted with a water pipe (30),
and a water outlet (32) of the water pipe (30) faces the end wall (42) and the

mounting bracket (5).

The drum washing machine (1) according to claim 1, wherein the water outlet
(32) is disposed with several ribs (33) for dividing a flow of water into several

columns of water.

The drum washing machine (1) according to claim 1, wherein the rotating shaft
(71) is approximately horizontal, or has an angle of inclination less than 90

degrees with respect to a horizontal plane.

The drum washing machine (1) according to claim 3, wherein the water outlet
(32) is located above a horizontal plane where a center (51) of the mounting

bracket (5) locates.

The drum washing machine (1) according to claim 4, wherein the water outlet

(32) is located right above the center (51 ) of the mounting bracket (5).

The drum washing machine (1) according to claim 4, wherein the distance from
the water outlet (32) to the center (51) of the mounting bracket is about 1/6 the

diameter of the mounting bracket.
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10.

The drum washing machine (1) according to any one preceding claim, wherein
the water pipe (30) is connected with a circulating water tank, and an upstream
of the circulating water tank is connected with a drainage device (12) at a bot-

tom of the tub (3).

The drum washing machine (1) according to any preceding claim, comprising a
detergent box (8), wherein an upstream thereof is connected with a first water
valve (11) through a washing water inlet pipe (9) so as to be connected to an
external water source, and a downstream thereof is connected with the tub (3),

and the water pipe (30) is connected with the detergent box (8).

The drum washing machine (1) according to any one of claims 1 to 7, wherein
the water pipe (30) is connected to an external water source through a second

water valve (34).

The drum washing machine (1) according to claim 1, comprising a control
device (100) for opening the water valves (11, 34) connected with the water
pipe (30) during the rotation of the drum (4), so that the water flow rushes to
the drum end wall (42) and the mounting bracket (5) through the water pipe
(30), wherein the mounting bracket (5) has an arm (52) radiated from a center

in a radial direction.



WO 2013/092389 PCT/EP2012/075433

1/1

1‘\
1)3 9 11
/ / 34

Y S 30
8 — | | g3
100 p @—30

" L7l s———33




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/075433

A. CLASSIFICATION OF SUBJECT MATTER

INV. DO6F37/26
ADD.

According to International Patent Classification (IPC) orto both national classification and IPC

B. FIELDS SEARCHED

DO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal , wprl Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C.DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X GB 2 338 543 A (GEN DOMESTIC APPLIANCES 1-4,9
LIMITE [GB] GEN DOMESTIC APPLIANCES LTD
[GB]) 22 December 1999 (1999-12-22)
paragraph [0021] - paragraph [0023] ;
figures
X us 6 023 854 A (TSUNOMOTO YOSHITAKA [JP] 1,3,4,9
ET AL) 15 February 2000 (2000-02-15)
figure 1
X us 2 960 780 A (STILWELL JR Wi LLIAM E) 1,3
22 November 1960 (1960-11-22)
A figure 7 2,4-10

Further documents are listed inthe continuation of Box C.

See patent family annex.

* Special categories of cited documents

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published onorafter the international
filing date

"L" documentwhich  may throw doubts on priority claim(s) orwhich is
cited to establish the publication date of another citation or other
special reason (as specified)

"0" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle ortheory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled inthe art

"&" document member of the same patent family

Date of the actual completion of the international search

15 Apri | 2013

Date of mailing of the international search report

23/04/2013

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Diaz y Diaz-Caneja

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2012/075433
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 2338543 A 22-12-1999 EP 0969132 Al 05-01-2000
GB 2338543 A 22-12-1999
JP 2000014995 A 18-01-2000
us 6279357 BI 28-08-2001
us 6023854 A 15-02 -2000 CN 1208091 A 17-02-1999
IT MI981704 Al 24-01-2000
JP 3316427 B2 19-08-2002
JP H1133291 A 09-02-1999
SE 515954 c2 05-11-2001
SE 9802597 A 24-01-1999
us 6023854 A 15-02-2000
us 2960780 A 22-11 -1960 NONE

Form PCT/ISA/210 (patent family annex) (April 2005)



	abstract
	description
	claims
	drawings
	wo-search-report

