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(54) DRUM-�TYPE WASHING MACHINE

(57) A water seal trap 50 is fixed to a water- �pouring
part 23 firmly attached to a housing. A bellows-�like con-
nection pipe 24a made of an elastic material, such as
rubber, is provided as a segment of a water-�pouring pipe
24 connecting the water seal trap 50 and the outer tub
10. Even when the outer tub 10 vibrates during an ex-
tracting operation, the vibration is absorbed by the con-
traction, expansion or bending of the connection pipe
24a, so that the water seal trap 50 does not vibrate with
a large magnitude. Therefore, in the water-�supplying
phase of the final rinsing operation, the water remaining
in the water seal trap 50 exhibits a satisfactory sealing
effect, so that steam is prevented from flowing from the
outer tub 10 to the water-�pouring part 23 and leaking to
the outside.
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Description

TECHNICAL FIELD

�[0001] The present invention relates to a drum- �type
washing machine having a drum that rotates about a hor-
izontal or inclined axis.

BACKGROUND ART

�[0002] Drum-�type washing machines generally in-
clude a drum having a cylindrical circumferential wall.
This drum, which is contained in an outer tub enclosed
in a substantially box- �shaped housing, can rotate about
a horizontal or inclined axis. In the washing operation,
the drum is rotated with laundry articles loaded inside,
and with water stored within the outer tub. In the case
where the washing machine also has a drying function,
the washing operation may be followed by a drying op-
eration, in which the drum is slowly rotated while hot air
is fed into the outer tub. In many drum-�type washing ma-
chines, the laundry-�loading opening for loading or un-
loading the laundry articles into or out of the drum is lo-
cated in the front of the housing, and a door for closing
the opening is attached to the housing. When the door
is open, the inner space of the drum can be observed
through an opening provided on the front of the outer tub
and the open end of the drum directed forward.
�[0003] In a drum-�type washing machine having such
a construction, a water-�pouring part including a detergent
container for containing a detergent, softening agent or
the like is located in the space above the outer tub, and
a water supply line is provided for supplying water from
an external tap or similar source through the water-�pour-
ing part into the outer tub. If a powder detergent is placed
in a predetermined location within the detergent contain-
er and a washing operation is initiated, tap water will be
introduced into the water-�pouring part during the water-
supplying phase of the washing operation and guided
into the detergent container to wash the detergent away,
resulting in detergent- �containing water being supplied in-
to the outer tub. Thus, the detergent can be automatically
supplied into the tub. Placing a softening agent in another
predetermined location within the detergent container will
enable the softening agent to be washed away and sup-
plied into the tub by water fed into the water-�pouring part
during the water- �supplying phase of the final rinsing op-
eration.
�[0004] As described earlier, the outer tub and the wa-
ter-�pouring part are connected by the water supply line.
Therefore, when the outer tub is filled with air containing
a large amount of steam emitted from the laundry articles
during the drying process, a portion of the steam can flow
backward through the water supply line and reach the
water-�pouring part. If this occurs, the steam may leak
through the gap between the detergent container and its
holder to the outside of the machine or though other por-
tions. Furthermore, the steam will be condensed on the

walls of the detergent container into water particles,
which may drip when the detergent container is pulled
open.
�[0005] To solve these problems, some conventional
drum-�type washing machines are provided with a water
seal trap located in the water supply line connecting the
water-�pouring part and the outer tub in order to prevent
steam from reaching the water-�pouring part during the
drying operation. For example, a drum-�type washing ma-
chine disclosed in Patent Document 1 has a water seal
trap consisting of a U-�shaped rubber pipeline, which is
designed so that water will remain even after the water
supply is discontinued. The reason for using a rubber or
similar elastic material to create the pipeline is because
the water supply line connecting the outer tub and the
water-�pouring part will undergo expanding, contracting
and bending forces when the outer tub significantly os-
cillates with the vibration of the drum while the water-
pouring part is fixed.
�[0006] In the previously described washing machine,
when an extracting operation is performed by rotating
the drum at a high speed, the outer tub oscillates with a
large magnitude. This oscillation causes the water seal
trap to be strongly expanded, contracted and bent,
whereby the seal water may be accidentally discharged
from the trap, resulting in an imperfect sealing effect. To
address this problem, a drum-�type washing machine dis-
closed in Patent Document 2 supplies water for a prede-
termined period of time after the extracting operation to
assuredly fill the trap with water before the drying oper-
ation. However, such an operation is undesirable be-
cause it requires an additional water supply at an unes-
sential point in time and thereby complicates the control
process. Moreover, the operation may cause the addi-
tionally supplied water to be scattered over the laundry
articles that have just been dehydrated through the ex-
tracting operation. If this happens, the drying process
must be continued for a longer period of time, consuming
more power. Thus, it is desirable to construct a reliable
water-�sealing mechanism between the water-�pouring
part and the outer tub without such an additional water
supply.
�[0007] In recent years, improving water- �saving per-
formance is regarded as essential for drum-�type washing
machines. For example, in a drum-�type washing machine
disclosed in Patent Document 3, a storage tank for col-
lecting cooling water or other water used in the drying
operation is located under the outer tub. The collected
water can be reused as washing or rinsing water in the
next round of washing operations. Such a water-�reusing
mechanism is expected to significantly improve the wa-
ter- �saving performance.
�[0008] However, to reuse the collected water in the
next round of washing operations, it is necessary to guide
the reused water so that the water can wash the detergent
into the outer tub. To meet this requirement, the water
passage for guiding water into the detergent container
within the water-�pouring part needs be structurally more
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complex, causing an undesirable increase in the entire
size of the water-�pouring part.
�[0009]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. H11-104397

Patent Document 2: Japanese Unexamined Patent
Application Publication No. H11-114286

Patent Document 3: Japanese Patent No. 2650339

DISCLOSURE OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

�[0010] The present invention has been achieved to
solve the aforementioned problems. Its first objective is
to provide a drum-�type washing machine in which steam
can be assuredly trapped by a water seal trap located in
the water supply line connecting the water-�pouring part
and the outer tub.
�[0011] The second objective of the present invention
is to provide a drum-�type washing machine having a
mechanism for collecting water used in a washing or dry-
ing operation and for reusing the collected water in the
next round of washing operations, in which an automatic
detergent- �dispensing function is realized while prevent-
ing the water-�pouring part from being larger.

MEANS FOR SOLVING THE PROBLEMS

�[0012] To achieve the first objective, a first aspect ac-
cording to the present invention provides a drum-�type
washing machine, including: �

a housing;
an outer tub supported by an elastic member in an
oscillable manner within the housing;
a drum having a cylindrical circumferential wall, the
drum being located within the outer tub and rotatable
about a horizontal or inclined axis;
a water supplier for supplying a washing or rinsing
water through a water-�pouring part into the outer tub,
the water-�pouring part including a detergent contain-
er; and
a hot air supplier for sending drying air into the outer
tub,

wherein:�

a water seal trap is provided in a water supply line
connecting the water-�pouring part and the outer tub;
the water seal trap is fixed to a section of the washing
machine that does not follow an oscillation of the
outer tub; and
at least a segment of the water supply line between
the water seal trap and the outer tub is elastic.

�[0013]  In the previous description, the "section of the
washing machine that does not follow an oscillation of
the outer tub" is any section of the washing machine ex-
cept the outer tub itself and any other member that is
directly fixed to the outer tub without using an elastic con-
nection member (e.g. a rubber part) in between. Typical
examples of such sections include the housing itself and
any other member that is directly fixed to the housing or
connected with the housing via a non-�elastic member.
�[0014] In a specific mode of the first aspect of the
present invention, the water seal trap is fixed to the water-
pouring part firmly attached to the housing.
�[0015] In the drum-�type washing machine according
to the first aspect of the present invention, water is stored
in the water seal trap during a water-�supplying operation.
When the water supply is stopped, the water supply line
is sealed with the water. Therefore, the steam emitted
from the laundry article during the drying operation will
be trapped by this seal water and never reach the water-
pouring part. When the drum is rotated at a high speed
during the extracting operation, the drum will vibrate due
to an uneven distribution of the laundry articles contained
in the drum. This vibration may cause the outer tub to
oscillate with a considerable magnitude. However, the
elastic member supporting the outer tub absorbs this os-
cillation, minimizing the vibration of the housing itself.
That is, the housing "does not follow the oscillation of the
outer tub." Meanwhile, the vibration is also propagated
though the water supply line. However, this vibration is
absorbed by the water supply line because at least a
segment of the water supply line between the water seal
trap and the outer tub is elastic.
�[0016] Thus, neither the housing nor the water seal
trap will vibrate with a large magnitude, � so that the seal
water stored in the trap will not be discharged. Therefore,
the steam is assuredly prevented from leaking through
the water- �pouring part or condensing inside that part dur-
ing the drying operation. Furthermore, unlike convention-
al models, the present washing machine does not require
the aforementioned unessential water-�supplying opera-
tion to ensure the water-�sealing effect. Therefore, its con-
trol process is simple, and the problem of laundry articles
becoming wet after dehydration will never arise.
�[0017] In a preferable mode of the drum- �type washing
machine according to the first aspect of the present in-
vention, the water seal trap includes a member with a
water storage chamber formed inside, the water storage
chamber having an inlet port for introducing water from
the water- �pouring part and an outlet port for sending wa-
ter to the outer tub, the inner space of the water storage
chamber having a partition extending from the upper wall
surface downwards and separating the inner space into
a first compartment located closer to the water- �pouring
part and provided with the aforementioned inlet port and
a second compartment located closer to the outer tub
and provided with the aforementioned outlet port, the two
compartments communicating with each other through
a communication passage formed between the lower end
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of the partition and the lower wall surface of the inner
space, the opening of the communication passage being
larger than the area of the opening of the inlet port.
�[0018] For example, the aforementioned member hav-
ing a water storage chamber formed inside may be a
deformation-�resistant synthetic resin molding (e.g. poly-
propylene resin molding). Generally, the level of the com-
munication passage in a water seal trap is lower than
those of the inlet and outlet ports, so that the water flow
tends to stagnate at the communication passage. In the
previously described construction, the flow rate of the
water passing through the communication passage dur-
ing the water-�supplying operation is restricted by the
opening area of the inlet port so that the water can
smoothly pass through the water storage chamber. This
water flow prevents detergents or the like from remaining
at around the communication passage, which is located
at a relatively low level.
�[0019] More preferably, the lower wall surface of the
inner space of the first compartment of the water storage
chamber may be sloped downward toward the side on
which the partition is located.
�[0020] In this construction, water that has been intro-
duced from the water-�pouring part through the inlet port
into the water storage chamber during the water-�supply-
ing operation can flow smoothly on the downward-�sloped
lower wall surface, so that the detergent or the like is
more assuredly prevented from remaining at the com-
munication passage.
�[0021] In the previous construction, the water seal trap
may be positioned so that the downward-�sloped lower
wall surface parallels along a circular arc on the external
surface of the circumferential wall of the outer tub.
�[0022] This design enables the water seal trap to be
positioned closer to the outer tub, thereby contributing to
efficient utilization of space and enabling a reduction of
the overall size of the housing.
�[0023] To solve the aforementioned second objective,
a second aspect according to the present invention pro-
vides a drum-�type washing machine, including:�

a housing;
an outer tub located within the housing;
a drum located within the outer tub, the drum being
rotatable about a horizontal or inclined axis;
a water- �pouring part including a detergent container
into which a user can place detergent or a similar
substance beforehand, the water-�pouring part hav-
ing a detergent- �dispensing function by which the de-
tergent or similar substance contained in the deter-
gent container is supplied into the outer tub with wa-
ter being supplied into the outer tub;
a water supply valve for controlling a flow of tap water
from an external source into the water-�pouring part;
and
a bathwater pump for drawing bathwater from an ex-
ternal source and forcing the bathwater to the water-
pouring part,

and the washing machine is further provided with:�

a water storage tank capable of storing water dis-
charged from the outer tub; and
a pressurizing device for feeding the water from the
water storage tank to the water-�pouring part through
a returning line,

and the water- �pouring part is provided with: �

a first water passage through which the tap water
supplied through the water supply valve is guided
into the detergent container; and
a second water passage which serves not only as a
passage through which the bathwater fed by the
bathwater pump is to be guided into the detergent
container but also as a passage through which the
water fed by the pressurizing device is to be guided
into the detergent container.

�[0024] In the drum-�type washing machine according
to the second aspect of the present invention, when the
bathwater pump is energized in a bathwater-�supplying
operation,� bathwater is drawn from an external source
and sent through the second water passage of the water-
pouring part into the detergent container. Accordingly, if
detergent is placed in a predetermined location within
the detergent container beforehand, the detergent will be
washed into the outer tub by the bathwater. As another
option, the pressurizing device may be energized when
water used in the previous washing or drying process is
stored in the tank (this water is hereinafter called the "re-
cycled water"). Then, the recycled water is sent through
the returning line into the water- �pouring part and, as in
the bathwater-�supplying operation, flows through the
second water passage into the detergent container.
Again, if detergent is placed in a predetermined location
within the detergent container beforehand, the detergent
will be supplied into the outer tub. Thus, even if the wash-
ing machine has a water-�reusing system, the water-�pour-
ing part can be adapted for this function with a minimal
increase in size, so that the inner space of the housing
can be efficiently utilized.
�[0025] Recycled water is water that was once used in
a washing or drying operation. Therefore, it may contain
relatively large foreign matter (e.g. lint). Such foreign mat-
ter may not be completely removed even if a filter or sim-
ilar device is used. Accordingly, in the drum-�type washing
machine according to the second aspect of the present
invention, it is preferable to construct the water- �pouring
part so that the opening size of a water ejection hole for
ejecting water from the second water passage into the
detergent container is larger than that of another water
ejection hole for ejecting water from the first water pas-
sage into the detergent container.
�[0026] In this construction, even if lint or other consid-
erably large matter is contained in the water being sent
through the returning line, the lint can hardly clog the
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water ejection hole for ejecting water from the second
water passage into the detergent container. Thus, the
water can be smoothly supplied.
�[0027] If, as in the previous case, the second water
passage is shared by both bathwater-�supplying and re-
cycled water-�supplying operations, the returning line
should be merged with the water supply line at a point
between the ejection port of the bathwater pump and the
water-�pouring part. Therefore, when the pressurizing de-
vice is energized while the bathwater pump is not oper-
ating, it is possible that a portion of the recycled water
will flow back to the ejection port of the bathwater pump.
Meanwhile, bathwater pumps generally used are a self-
priming type. This type of pump requires priming at the
beginning of the pumping sequence. For this purpose, a
priming line is provided for introducing tap water into the
bathwater pump as priming water. Therefore, if the recy-
cled water flows back to the bathwater pump as described
earlier, it is possible that the water will further flow into
the priming line and reach the outlet of the water supply
valve. If this happens, tap water may be contaminated
with the recycled water while, for example, the water sup-
ply is stopped.
�[0028] To prevent such contamination with the recy-
cled water, it is preferable that the drum-�type washing
machine according to the second aspect of the present
invention include a check valve between the ejection port
of the bathwater pump and a point at which the returning
line is merged with the water supply line between the
aforementioned ejection port and the water- �pouring part.
This design assuredly prevents the back flow of recycled
water to the bathwater pump and thereby eliminates the
possibility of the aforementioned contamination of tap
water.
�[0029] As stated earlier, the drum-�type washing ma-
chine according to the second aspect of the present in-
vention has a water storage tank under the outer tub.
This requires the housing to be taller, so that the level of
the water-�pouring part provided in the upper section of
the outer tub will be accordingly higher. As a result, the
detergent container, which is a pull-�open type, will be
positioned higher, making it more difficult for users to
place detergent into it.
�[0030] Accordingly, in the drum-�type washing machine
according to the second aspect of the present invention,
it is preferable that the detergent container can be slid
open from the front of the housing and, when pulled open,
the detergent container is in a front- �down position with
its front end being at a lower level than when the detergent
container is pushed into the housing.
�[0031] According to this construction, when the user
pulls the detergent container open to place detergent or
a softening agent into it, its open top is not directed rightly
upward but obliquely upward, making it easier for the
user standing in front of the washing machine to look into
the detergent container and place the detergent or sof-
tening agent into it. Thus, the machine will be more user-
friendly.

�[0032] In a preferable mode of the previous construc-
tion, the detergent container has a projection or recess
formed on each sidewall and a guide formed on the water-
pouring part, the projection or recess being allowed to
slide along the guide so that the detergent container can
be pulled open, and the guide being substantially hori-
zontal in its entirety except for its front end being inclined
in a front-�down manner.
�[0033] According to this construction, in the process
of pulling the detergent container from the front of the
housing (or water-�pouring part), the detergent container
initially moves approximately horizontally and then be-
comes tilted forward for the first time when it reaches a
vicinity of the fully pulled position. Thus, the container
can be smoothly pulled or pushed in a sophisticated man-
ner for the user.

EFFECTS OF THE INVENTION

�[0034] In the drum-�type washing machine according
to the first aspect of the present invention, the water held
in the water seal trap will be maintained even if the outer
tub oscillates with a large magnitude during the extracting
operation. The seal water assuredly prevents steam pro-
duced within the outer tub during the drying operation
from flowing back into the water- �pouring part. Therefore,
the steam cannot leak through the water- �pouring part or
condense into a liquid form and drip from the unit.
�[0035] In the drum-�type washing machine according
to the second aspect of the present invention, the water-
pouring part having an automatic detergent-�dispensing
function can be created in a relatively small size even if
the unit is to be included in a system for storing water
used in a washing or drying operation and reusing it in
the next washing operation.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0036]

Fig. 1 is a perspective view of a drum-�type washing
machine according to an embodiment of the present
invention.
Fig. 2 is a schematic vertical sectional view of the
drum-�type washing machine according to the
present embodiment, viewed from one side and tak-
en at a position where the water supply and drain
passages are located.
Fig. 3 is a schematic vertical sectional view of the
drum-�type washing machine according to the
present embodiment, viewed from one side and tak-
en at a position where the drying passage is located.
Fig. 4 is a perspective rear view of the main compo-
nents contained in the housing of the drum-�type
washing machine according to the present embodi-
ment.
Fig. 5 is a perspective rear view of the drum-�type
washing machine according to the present embodi-
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ment, with the top panel and other parts removed.
Fig. 6 is a detailed view of the water seal trap and
its surroundings of the drum- �type washing machine
according to the present embodiment.
Fig. 7 is a vertical sectional view of the water seal
trap.
Fig. 8 is a top view of the entirety of the water supply
unit.
Fig. 9 is a partially sectional, perspective view of the
water supply unit, viewed from the back.
Fig. 10 is a schematic vertical sectional view of the
rear portion of the water-�pouring part.
Fig. 11 is a vertical sectional view of the main section
of the water-�pouring part including a detergent con-
tainer.
Fig. 12 is a side view of the detergent container in a
fully pulled position.

EXPLANATION OF NUMERALS

�[0037]

1 Housing
1b Laundry-�Loading Opening
2 Door
3 Water Supply Hose Connection Port
4. Bathwater Hose Connection Port
6 Detergent Container
61 Tray
61a Guide Rib
62 Handle
7 Drying Filter Container
10 Outer Tub
101 Side Panel
102, 103 Joint Plate
10a Tub Opening
11 11Damper
12 12Packing
13 Drum
13a Drum Opening
14 Main Shaft
17 Motor
20 Water Supply Unit
21 Water Supply Valve
22 Bathwater Pump
223 Priming Hose
23 Water-�Pouring Part
231 Case
232 Lid
233 First Water Passage
233a Water Ejection Hole
234. Second Water Passage
234a Water Ejection Hole
235 Third Water Passage
236 Merging Chamber
237 Drain Hole
238 Guide Groove
238a Horizontal Section

238b Downward-�Inclined Section
24 Water-�Pouring Pipe
24a Connection Pipe
24b Pipe
25 ... Water-�Pouring Port
26 ... Drain Port
27 Drain Valve
28 Drain Pipe
31 Exhaust Port
32 Air Duct
33 Fan
34 Fan Motor
35 Heater
36 Air Supply Port
40 Water Storage Tank
41 Water Storage Valve
42 Recycled Water Pump
43 Returning Line
50 Water Seal Trap
51 Body
511 Partition
512 First Compartment
513 Second Compartment
514 Communication Passage
515 Lower Wall Surface
52 Inlet Port
53 Outlet Port

BEST MODE FOR CARRYING OUT THE INVENTION

�[0038] An embodiment of the drum- �type washing ma-
chine according to the present invention is described with
reference to the drawings. Fig. 1 is a perspective view of
the drum-�type washing machine according to the present
embodiment. Fig. 2 is a schematic vertical sectional view
of the drum-�type washing machine according to the
present embodiment, viewed from one side and taken at
a position where the water supply and drain passages
are located. Fig. 3 is a schematic vertical sectional view
of the drum-�type washing machine according to the
present embodiment, viewed from one side and taken at
a position where the drying passage is located. Fig. 4 is
a perspective rear view of the main components con-
tained in the housing of the drum-�type washing machine
according to the present embodiment. Fig. 5 is a per-
spective rear view of the drum-�type washing machine
according to the present embodiment, with the top panel
and other parts removed.
�[0039] The housing 1, which defines the outward form
of the present drum-�type washing machine, is roughly
box- �shaped in its entirety. The front 1a of the housing 1
is directed slightly upward, gently curving from top to
center. A substantially circular laundry-�loading opening
1b is provided on the front 1a. This opening 1b can be
closed by a horizontally swinging door 2 having a window
for visually checking the inside area. Located in the upper
section of the front 1a, i.e. above the laundry-�loading
opening 1b, is a horizontally elongated operation panel
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5 with various keys and indicators. On the left side of the
panel 5, a drawer-�type detergent container 6 is provided,
and a drying filter container 7, which is also a drawer
type, is located on the right side.
�[0040] Located on the top 1c of the housing 1 is a water
supply hose connection port 3, to which an end of a water
supply hose is to be connected; the other end of this hose
is to be connected to a tap. On the right side of the afore-
mentioned port 3 is a bathwater hose connection port 4,
to which an end of a bathwater supply hose is to be con-
nected; the other end of this hose is to be immersed in
bathwater stored in a bathtub. The water supply hose
connection port 3 is formed by directly exposing the water
inlet of the water supply valve 21 (which will be described
later) on the top. The bathwater hose connection port 4
is formed by directly exposing the water inlet of the bath-
water pump 22 on the top.
�[0041] Within the housing 1, an outer tub 10, whose
circumferential wall is substantially cylindrical, is held in
a moderately oscillable manner by dampers 11 support-
ing it on both sides of the bottom and a spring (not shown)
pulling it at the top. The dampers 11 and the spring con-
stitute the elastic member of the present invention. The
outer tub 10 has a circular opening 10a directed frontward
and facing the laundry- �loading opening 1b of the housing
1 (that opening is hereinafter called the "tub opening
10a"). The circumferential rim of the tub opening 10a is
linked with that of the laundry-�loading opening 1b by a
flat cylindrical packing 12 made of an elastic material,
such as rubber.
�[0042] Within the outer tub 10, a drum 13 having a
substantially cylindrical circumferential wall for contain-
ing laundry is supported by a main shaft 14, which ex-
tends in the back-�to-�front direction with its front end di-
rected obliquely upward. The drum 13 has a large open-
ing 13a at its front end (this opening is hereinafter called
the "drum opening 13a"). When the door 2 is open, it is
possible to look down into the drum 13 through the tub
opening 10a and the drum opening 13a. In the present
embodiment, the inclination angle θ formed by the central
axis C of the drum 13 (or the central axis of the main
shaft 14) and the horizontal line is approximately 15°.
However, this is a mere example and the angle may be
determined within a specific range (e.g. from 10° to 30°)
according to necessity.
�[0043] The main shaft 14, the front end of which is firm-
ly fixed to the rear face of the drum 13, is supported in a
rotatable manner by the bearing 16 of a bearing fixation
member 15 attached to the rear section of the outer tub
10. The other end of the shaft 14 is protruding from the
outer tub 10. Connected to this end is the rotor 172 of a
motor 17, which is an outer-�rotor brushless DC (direct
current) motor. The stator 171 of this motor 17 is fixed to
the bearing fixation member 15. The rotor 172 including
permanent magnets surrounds the outer circumference
of the stator 171 including windings. This arrangement
reduces the thickness of the motor 17 in the length di-
rection of the main shaft 14. Supplying a drive current

from a control circuit (not shown) to the stator 171 drives
the rotor 172 into rotation. This rotation is transmitted via
the main shaft 14 to the drum 13, making it rotate at the
same speed as that of the rotor 172.
�[0044] Within the upper space of the housing 1, there
is a water supply unit 20 including a water supply valve
21, a bathwater pump 22 for supplying bathwater, and a
water-�pouring part 23. The water inlet of the water supply
valve 21 is extended upward to form the aforementioned
water supply hose connection port 3. Similarly, the water
inlet of the bathwater pump 22 is extended upward to
form the aforementioned bathwater hose connection port
4. The water-�pouring part 23, which holds the detergent
container 6 in a slidable manner, is located in front of the
water supply valve 21. Most portions of water supplied
through the water supply valve 21 or bathwater pump 22
to the water-�pouring part 23 pass through the detergent
container 6 and then flow into a water- �pouring pipe 24
connected to the bottom of the water- �pouring part 23.
Through this pipe 24, the water is guided to a water-
pouring port 25 at the rear section of the outer tub 10 and
then supplied into the tub 10.
�[0045] The water thus supplied and stored in the outer
tub 10 passes through perforations 13b into the drum 13.
Conversely, during an extracting operation, water re-
moved from the laundry articles are scattered through
those perforations 13b onto the outer tub 10. The outer
tub 10 has a drain port 26 at a rear section of its bottom.
This drain port 26 is connected with the inlet of a drain
valve 27. When this valve 27 is opened, the water stored
in the outer tub 10 is drained through a drain pipe 28 to
the outside.
�[0046] The drain port 26 is also connected with the
inlet of a water storage valve 41. When the water storage
valve 41 is opened while the drain valve 27 is closed, the
water stored in the outer tub 10 does not flow into the
drain pipe 28 but into the water storage tank 40 located
at the bottom of the housing 1. Thus, water that has been
used for washing can be stored in the tank 40 without
being discarded. This tank 40 is connected with the wa-
ter- �pouring part 23 by a returning line 43, and a recycled
water pump 42 as the pressurizing device of the present
invention is provided in the returning line 43.
�[0047] In this drum-�type washing machine, after final
rinsing is completed, the water used for the rinsing op-
eration is stored in the water storage tank 40. This tank
40 is provided with a purifier (not shown) for cleaning the
stored water (recycled water) to suppress the prolifera-
tion of bacteria. In the next round of washing operations,
if a recycled water supply mode is selected, the recycled
water pump 42 is energized to siphon the recycled water
from the tank 40 and feed it through the returning line 43
to the water-�pouring part 23. Thus, in place of tap water
or bathwater, the recycled water is supplied through the
detergent container 6 into the outer tub 10. The use of
recycled water significantly reduces the amount of water
used for washing.
�[0048] This drum- �type washing machine is also capa-
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ble of drying laundry articles after the extracting opera-
tion. As shown in Fig. 4, an exhaust port 31 is provided
at a lower section on the rear face of the outer tub 10,
and an air duct 32 is connected to that port. This duct 32
is extended across the rear, side and top sections of the
outer tub 10 and connected to an air supply port 36 pro-
vided at an upper front section of the outer tub 10. Along
this air duct 32, the following components are provided:
a drying filter (not shown) contained in the drying filter
container 7, which can be pulled open; a fan 33 driven
by a fan motor 34, and a drying heater 35. In addition, a
cooling water hose (not shown) is connected to the ver-
tical section of the air duct 32.
�[0049] During the drying operation, an air flow gener-
ated by the fan 33 is heated by the heater 35 and then
directed from the air supply port 36 into the drum 13.
While passing through the drum 13, the hot air exchanges
heat with the laundry articles, removing water from them,
and then flows through the exhaust port 31 into the air
duct 32. Inside the vertical section of the air duct 32, water
supplied through the cooling water hose is continuously
or intermittently flowing down. When the hot air comes
in contact with this cooling water, a large amount of steam
contained in the hot air is condensed into water particles.
The condensed water flows down on the inner wall of the
air duct 32 with the cooling water. Upon reaching the
outer tub 10, the water is drained through the drain port
26 to the outside. After the steam is removed within the
air duct 32, the now dry air passes through the drying
filter 32 and is propelled by the fan 33 to the heater 35.
Thus, the air is circulated. The drying filter removes lint,
dust, pollen or any other matter from the air passing
through it.
�[0050] As shown in Fig. 5, the housing 1 includes, as
its components, a pair of side panels 101 closing the right
and left sides and two bridge-�like joint plates 102 and
103 spanning the space between the upper ends of both
side plates 101. The joint plates 102 and 103 reinforce
the housing 1, and a top plate is to be set on the joint
plates 102 and 103. The water supply unit 20 (including
the water-�pouring part 23) and the drying unit (including
the fan 33, heater 35 and so on) are screwed to the joint
plates 102 and 103 and the upper ends of the side panels
101.
�[0051] The constructions and operations characteriz-
ing the drum-�type washing machine according to the
present embodiment are described. Initially, the descrip-
tion will focus on a water seal trap located in the middle
of the water-�pouring pipe 24 serving as the water supply
line connecting the water- �pouring part 23 and the outer
tub 10. Fig. 6 is a detailed view of the water seal trap and
its surroundings, obliquely viewed from the left front. Fig.
7 is a vertical sectional view of the same trap.
�[0052]  As shown in Fig. 4, the water seal trap 50 is
located in the middle of the water-�pouring pipe 24. More
specifically, the water- �pouring pipe 24 includes a bel-
lows-�like connection pipe 24a made of an elastic mate-
rial, such as rubber, in the section between the outlet of

this trap 50 (which will be later called the "outlet port 53")
and the water-�pouring port 25 of the outer tub 10. On the
other hand, the outlet of the water-�pouring part 23 and
the inlet of the trap 50 (which will be later called the "inlet
port 53") are connected by a rigid pipe 24b. The connect-
ing directions of the two pipes 24a and 24b to the water
seal trap 50 are substantially parallel to each other. The
trap 50 is indirectly fixed to the housing 1 since, as stated
earlier, the water supply unit 20 including the water- �pour-
ing part 23 is firmly screwed to the side plate 101 and
the joint plate 103, each forming a portion of the housing
1, and the pipe 24b is rigid. When the outer tub 10 oscil-
lates, the oscillation will be absorbed by the connection
pipe 24a, which can be elastically expanded or contract-
ed. Therefore, the water seal trap 50 will not follow the
oscillation of the outer tub 10.
�[0053] The water seal trap 50 has a body 51 shallow
in the front-�back direction and made of synthetic resin.
The body 51 consists of two members 51a and 51b heat-
welded (or vibration- �welded) to each other to form a water
storage chamber inside. The inlet port 52 is formed on
the front side of the upper section of the first member
51a, while the outlet port 53 is formed on the back side
of the upper section of the second member 51b and at a
level lower than the inlet port 52. The water storage cham-
ber 53 inside the body 51 has a partition 511 extending
from the upper wall to form a first compartment 512 closer
to the inlet port 52 and a second compartment 513 closer
to the outlet port 53. The two compartments 512 and 513
communicate with each other through a communication
passage 514 formed between the lower end of the par-
tition 511 and the lower wall of the body 51. Thus, within
the body 51, a substantially U-�shaped passage is formed
between the inlet port 52 and the outlet port 53, with the
communication passage 514 as the bottom section.
�[0054] During the water-�supplying operation, the water
coming from the water-�pouring part 23 flows rearward
through the pipe 24b and then enters the body 51 of the
trap 50 through the inlet port 52. As explained earlier, the
connecting direction of the pipe 24b to the inlet port 52
is substantially parallel to that of the connection pipe 24a
to the outlet port 53. Therefore, after entering the body
51, the water flow changes its direction approximately
downward and then passes through the aforementioned
U-�shaped passage within the body 1 to reach the outlet
port 53, at which the water flow is redirected by approx-
imately 90°. Similar to the water flowing into the trap 50,
the water at this moment is directed rearward and direct-
ed into the connection pipe 24a. When the water supply
is off, some water remains in the communication passage
514 (for example, up to the water storage level shown in
Fig. 7) since the lower end of the partition 514 is below
the lower ends of both inlet and outlet ports 52 and 53.
The remaining water perfectly seals the passage, ena-
bling the water seal trap 50 to function as intended.
�[0055] The cross-�sectional area of the communication
passage 514 is larger than the opening area of the inlet
port 52. Accordingly, the amount of water flowing into the
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body 51 is restricted by the opening area of the inlet port
52 rather than the cross-�sectional area of the communi-
cation passage 514. Therefore, the water can pass
through the communication passage 514 without being
significantly impeded. Furthermore, within the communi-
cation passage 514, the lower wall surface 515 of the
first compartment 512 is sloped downward along the wa-
ter flow direction. Therefore, during the water-�supplying
operation, the water that has come from the inlet port 52
flows down the sloped surface and flushes through the
communication passage 514 to reach the outlet port 53.
If a powder detergent is contained in the water, the flush
of water conveys the powder detergent to the outlet port
53, scarcely leaving the detergent in the communication
passage 514.
�[0056] As described earlier, since the water seal trap
50 is fixed to the water-�pouring part 23, the trap 50 barely
vibrates even if the outer tub 10 oscillates with a large
magnitude during the extracting operation or similar op-
eration. Therefore, the water stored in the water storage
chamber will not be accidentally discharged through the
outlet port 53. Thus, the passage is assuredly sealed, so
that a back flow of steam from the outer tub 10 during
the drying operation cannot reach the side where the
water-�pouring part 23 is located. The water seal trap 50
is positioned so that the inclined lower wall surface 515
of the body 51 is oriented along a circular arc on the
external circumferential surface of the outer tub 10, leav-
ing a minimal clearance for allowing the outer tub 10 to
oscillate without causing a collision. This positioning
saves space for installing the trap 50.
�[0057] Next, the characteristic structures of the water-
pouring part 23 are described. Fig. 8 is a top view of the
entirety of the water supply unit 20. Fig. 9 is a partially
sectional, perspective view of the water supply unit 20,
viewed from the back. Fig. 10 is a schematic vertical sec-
tional view of the rear portion of the water-�pouring part
23. Fig. 11 is a vertical sectional view of the main section
of the water-�pouring part 23 including a detergent con-
tainer 6. Fig. 12 is a side view of the detergent container
6 in a fully pulled position.
�[0058] The detergent container 6 is an integrally mold-
ed part entirely made of a synthetic resin. It includes a
tray 61 having a full-�open top and a front handle 62 having
a curved face coinciding with the shape of the housing
1. Though not shown in the drawings, the inner space of
the tray 61 is separated into three sections: a powder
detergent section for containing a powder detergent, a
liquid detergent section for containing a liquid detergent,
and a softening agent section for containing a softening
agent.
�[0059] The water- �pouring part 23, which holds the de-
tergent container 6 in a slidable manner, includes a case
231 with its front and top sides open and a lid 232 closing
the open top of the case 231. The lid 232 is provided with
a plurality of passages through which water that has been
externally supplied into the water- �pouring part 23 is to be
guided into the tray 61 of the detergent container 6. Spe-

cifically, there are three passages: a first water passage
233 through which water supplied from the water supply
valve 21 is guided into the powder detergent section or
liquid detergent section inside the tray 61 in the washing
operation, a second water passage 234 through which
water fed by the bathwater pump 22 or recycled water
pump 42 is guided into the powder detergent section or
liquid detergent section inside the tray 61, and a third
water passage through which water supplied from the
water supply valve 21 is guided into the softening agent
section inside the tray 61 in the water-�supplying phase
of the final rinsing operation.
�[0060] The first water passage 233 has a large number
of water ejection holes 233a. When water is introduced
into the first water passage 233, the water passes through
those holes 233a into the tray 61. The second water pas-
sage 234 also has several water ejection holes 234a, so
that water introduced into the second water passage 234
will pass through those holes 234a into the tray 61. The
third water passage 235 also has a similar structure. It
should be noted that the area of each water ejection hole
234a of the second water passage 234 is significantly
larger than that of each water ejection hole 233a of the
first water passage 233. As will be later explained, the
recycled water sent from the recycled water pump 42
may contain lint or similar foreign matter, some of which
can clog the water ejection holes 234a.� Enlarging these
holes will effectively prevent this situation. By contrast,
the first and third water passages 233 and 235 receive
tap water, which contains no foreign matter. Accordingly,
the area of each of the water ejection holes 233a and
235a is made small.
�[0061] The bathwater pump 22 is a self-�priming type
pump, which cannot start the siphoning of water if its
internal chamber is not filled with water at the beginning
of its operation. Accordingly, a priming hose 221 is pro-
vided to connect the first water passage 233 and the bath-
water pump 22 to introduce tap water as priming water.
Even in a bathwater-�supplying operation, the water sup-
ply valve 21 is initially opened for a predetermined period
of time to send tap water to the bathwater pump 22 so
that the pump 22 can begin the siphoning action.
�[0062] As described earlier, the second water passage
234 serves not only as a passage through which recycled
water fed by the recycled water pump 42 (i.e. the water
stored in the water storage tank 40) is introduced into the
detergent container 6, but also as a passage through
which bathwater siphoned from an external source and
ejected by the bathwater pump 22 is introduced into the
detergent container 6. Owing to this design, the water-
pouring part 23 is approximately equal in volume to that
of conventional drum-�type washing machines that do not
have the function of using recycled water. Accordingly,
the installation space will not increase.
�[0063] To supply one or both of the recycled water and
bathwater to the commonly used second water passage
234, a system shown in Figs. 9 and 10 has been adopted.
That is, the case 231 of the water-�pouring part 23 has
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two connection ports 231a and 231b vertically arranged
on its rear wall. The first connection port 231a is connect-
ed with the ejection port of the bathwater pump 22 by a
bathwater supply pipe 222. The second connection port
231b is connected with the ejection port of the recycled
water pump 42 by the returning line 43. These two lines
meet together in a merging chamber 236 formed behind
the rear wall of the case 231, and the second water pas-
sage 234 originates from this merging chamber 236. This
chamber 236 has a drain hole 237 at its bottom so that
no water will remain in the chamber 236 when neither
the bathwater pump 22 nor the recycled water pump 42
is operating.
�[0064] As explained previously, the bathwater supply
pipe 222 and the returning line 43 communicate with each
other via the merging chamber 236, while the ejection
port of the bathwater pump 22 and the passage of the
priming hose 221 communicate with each other via the
internal chamber of the pump 22. Accordingly, a check
valve 223 is provided in the middle of the bathwater sup-
ply pipe 222 to prevent recycled water from flowing into
the bathwater pump 22. The check valve 223 is open
when water is being sent from the bathwater pump 22
through the bathwater supply pipe 222 to the water-�pour-
ing part 23 by siphoning and ejecting actions of the bath-
water pump 22, while the valve 223 is closed when the
bathwater pump 22 is not operating. When the water sup-
ply valve 21 is open and the first water passage 233 of
the water- �pouring part 23 is allowed to communicate with
an external water tap, if the pressure at the water tap
should become negative due to a stoppage of water sup-
ply, the recycled water, which is undrinkable, would flow
back through the bathwater pump 22 and water supply
valve 21 to the water tap. The check valve prevents this
situation.
�[0065] Due to the presence of the water storage tank
40 under the outer tub 10, the housing 1 of the drum- �type
washing machine according to the present embodiment
is 100 to 200 mm taller than generally used conventional
drum-�type washing machines. Accordingly, the position
of the detergent container 6 in a pulled-�open state is also
higher. This may be inconvenient for users (particularly
somewhat shorter users) in placing detergent or a sof-
tening agent into the tray 61 of the detergent container
6. To address this problem, the water- �pouring part 23 of
the present drum-�type washing machine is constructed
as follows: The guide groove 238, which is formed at the
joint section between the lid 232 and each sidewall of the
case 231, is approximately horizontal in its entirety (hor-
izontal section 238a) except for a section in the vicinity
of the front end being inclined in a front-�down manner
(downward-�inclined section 23 8b).
�[0066] The detergent container 6 has a horizontal
guide rib 61a extending outward at the upper end of each
sidewall of the tray 61. The rib 61 a can slide back and
forth along the guide groove 238 so that the detergent
container 6 can be pulled open. When a user pulls the
detergent container 6, the rib 61a initially slides along the

horizontal section 238a, so that the container 6 moves
approximately horizontally. After reaching the vicinity of
the fully pulled position, the guide rib 61a is held by the
downward-�inclined section 238b of the guide groove 238,
making the container 6 incline frontward in its entirety,
as shown in Fig. 12. In this position, the open top of the
tray 61 is not directed rightly upward but inclined slightly
forward, making it easier for the user standing in front of
the washing machine to look into the tray 61. Thus, the
detergent container 6 can be smoothly opened or closed
in a sophisticated manner for the user since it moves
approximately horizontally all the way through until it be-
comes inclined forward immediately before the fully
pulled position.
�[0067] It should be noted that the previous embodi-
ment is a mere example of the present invention. Any
changes, modifications or additions made to the embod-
iment within the spirit of the present invention should be
included in the scope of the patent claims of this patent
application.

Claims

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

a housing;
an outer tub supported by an elastic member in
an oscillable manner within the housing;
a drum having a cylindrical circumferential wall,
the drum being located within the outer tub and
rotatable about a horizontal or inclined axis;
a water supplier for supplying a washing or rins-
ing water through a water-�pouring part into the
outer tub, the water-�pouring part including a de-
tergent container; and
a hot air supplier for sending drying air into the
outer tub,

wherein: �

a water seal trap is provided in a water supply
line connecting the water- �pouring part and the
outer tub;
the water seal trap is fixed to a section of the
washing machine that does not follow an oscil-
lation of the outer tub; and
at least a segment of the water supply line be-
tween the water seal trap and the outer tub is
elastic.

2. The drum-�type washing machine according to claim
1, wherein the water seal trap is fixed to the water-
pouring part firmly attached to the housing.

3. The drum-�type washing machine according to claim
1 or 2, wherein the water seal trap includes a member
with a water storage chamber formed inside, the wa-
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ter storage chamber having an inlet port for introduc-
ing water from the water-�pouring part and an outlet
port for sending water to the outer tub, the inner
space of the water storage chamber having a parti-
tion extending from an upper wall surface down-
wards and separating the inner space into a first com-
partment located closer to the water-�pouring part and
provided with the aforementioned inlet port and a
second compartment located closer to the outer tub
and provided with the aforementioned outlet port,
the two compartments communicating with each oth-
er through a communication passage formed be-
tween a lower end of the partition and a lower wall
surface of the inner space, an opening of the com-
munication passage being larger than an area of an
opening of the inlet port.

4. The drum-�type washing machine according to claim
3, wherein the lower wall surface of the inner space
of the first compartment of the water storage cham-
ber may be sloped downward toward the side on
which the partition is located.

5. The drum-�type washing machine according to claim
4, wherein the water seal trap is positioned so that
the downward- �sloped lower wall surface is oriented
along a circular arc on the external surface of the
circumferential wall of the outer tub.

6. A drum-�type washing machine, comprising: �

a housing;
an outer tub located within the housing;
a drum located within the outer tub, the drum
being rotatable about a horizontal or inclined ax-
is;
a water- �pouring part including a detergent con-
tainer into which a user can place detergent or
a similar substance beforehand, the water- �pour-
ing part having a detergent-�dispensing function
by which the detergent or similar substance con-
tained in the detergent container is supplied into
the outer tub with water being supplied into the
outer tub;
a water supply valve for controlling a flow of tap
water from an external source into the water-
pouring part; and
a bathwater pump for drawing bathwater from
an external source and forcing the bathwater to
the water- �pouring part,

wherein: �

a water storage tank capable of storing water
discharged from the outer tub; and
a pressurizing device for feeding the water from
the water storage tank to the water-�pouring part
through a returning line,

and the water-�pouring part is provided with:�

a first water passage through which the tap wa-
ter supplied through the water supply valve is
guided into the detergent container; and
a second water passage which serves not only
as a passage through which the bathwater fed
by the bathwater pump is to be guided into the
detergent container but also as a passage
through which the water fed by the pressurizing
device is to be guided into the detergent con-
tainer.

7. The drum-�type washing machine according to claim
6, wherein the water- �pouring part is constructed so
that an opening size of a water ejection hole for eject-
ing water from the second water passage into the
detergent container is larger than that of another wa-
ter ejection hole for ejecting water from the first water
passage into the detergent container.

8. The drum-�type washing machine according to claim
6, wherein a check valve is provided between an
ejection port of the bathwater pump and a point at
which the returning line is merged with the water sup-
ply line between the aforementioned ejection port
and the water-�pouring part.

9. The drum-�type washing machine according to claim
6, wherein the detergent container can be slid open
from the front of the housing and, when pulled open,
the detergent container is in a front- �down position
with its front end being at a lower level than when
the detergent container is pushed into the housing.

10. The drum-�type washing machine according to claim
9, wherein the detergent container has a projection
or recess formed on each sidewall and a guide
formed on the water-�pouring part, the projection or
recess being allowed to slide along the guide so that
the detergent container can be pulled open, and the
guide being substantially horizontal in its entirety ex-
cept for its front end being inclined in a front-�down
manner.

19 20 



EP 1 967 638 A1

12



EP 1 967 638 A1

13



EP 1 967 638 A1

14



EP 1 967 638 A1

15



EP 1 967 638 A1

16



EP 1 967 638 A1

17



EP 1 967 638 A1

18



EP 1 967 638 A1

19



EP 1 967 638 A1

20



EP 1 967 638 A1

21



EP 1 967 638 A1

22



EP 1 967 638 A1

23



EP 1 967 638 A1

24



EP 1 967 638 A1

25

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP H11104397 B [0009]
• JP H11114286 B [0009]

• JP 2650339 B [0009]


	bibliography
	description
	claims
	drawings
	search report

