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(54) WASHING MACHINE

(57) The present invention provides a washing ma-
chine configured such that a gas having a cleaning func-
tion is prevented from leaking to the outside. The washing
machine performs an ozone cleaning step for cleaning
dry laundry by supplying ozone to the laundry prior to a
washing step. Before the start of the ozone cleaning step,
a dehumidification water valve (14) is opened to once
retain dehumidification water in a bottom of an outer tub
(7). Then, water is retained in an overflow trap (45) by
utilizing the dehumidification water, whereby a flow pas-
sage extending from the outer tub (7) to the outside is
sealed with the water. Further, a detergent valve (55) or
a finishing agent valve (56) is opened to retain water in
a water supply trap (24), whereby a flow passage extend-
ing from the outer tub (7) to the outside is sealed with the
water.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a washing ma-
chine and, more specifically, to a washing machine hav-
ing a gas generating function.

BACKGROUND ART

[0002] Washing machines capable of cleaning laundry
contained in a washing tub by supplying ozone to the
laundry are conventionally known. One example of such
washing machines hitherto proposed includes a washing
tub, and an ozone generator which supplies ozone to the
washing tub (see, for example, Patent Document 1). Pat-
ent Document 1: Japanese Unexamined Patent Publica-
tion No. 2002-320792

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] In the washing machine disclosed in Patent
Document 1, the ozone is supplied as a sterilizing com-
ponent into the washing tub for the cleaning of the laundry
in a water draining step after a washing step.
The ozone has a characteristic odor, and it is unfavorable
that the ozone is inhaled into a human body. Therefore,
it is desirable to prevent the ozone from leaking to the
outside of the washing machine. If the ozone is supplied
into the washing tub in the water draining step with a
drain valve being open in the washing machine disclosed
in Patent Document 1, the supplied ozone is liable to leak
to the outside through a drain pipe.
[0004] Further, a common washing machine generally
includes an overflow tube for draining excess water
above a predetermined water level from the washing tub
to the outside, and a detergent containing portion provid-
ed in the midst of a water supply tube through which water
is supplied into the washing tub. Where the ozone gen-
erator is provided in the washing machine, it is necessary
to prevent the ozone from leaking to the outside through
these tubes.
In view of the foregoing, it is a principal object of the
present invention to provide a washing machine which,
when a gas having a cleaning function and containing a
disinfecting component or a sterilizing component such
as ozone is supplied to laundry, prevents the gas from
leaking to the outside.

MEANS FOR SOLVING THE PROBLEMS

[0005] According to an inventive aspect as set forth in
claim 1, there is provided a washing machine, which in-
cludes: a treatment tub in which laundry and water are
contained, and washing, dehydrating and other opera-
tions are performed; water supply means which supplies

water to the treatment tub; a drain passage through which
the water contained in the treatment tub is drained to the
outside; an overflow passage through which excess wa-
ter is drained if the amount of the water contained in the
treatment tub is not less than a predetermined amount,
the overflow passage being connected to the drain pas-
sage; a drain trap provided as a part of at least one of
the drain passage and the overflow passage for retaining
water; gas supply means which generates a laundry
cleaning gas and supplies the gas into the treatment tub;
and water supply control means which controls the water
supply means to retain water in the drain trap before the
gas is supplied into the treatment tub.
[0006] According to an inventive aspect as set forth in
claim 2, the washing machine of claim 1 further includes
a drain valve provided in the drain passage upstream of
a junction of the overflow passage and the drain passage
for opening and closing the drain passage, and the water
supply control means closes the drain valve and controls
the water supply means to retain a predetermined
amount of water in the treatment tub, and then opens the
drain valve to retain water in the drain trap.
[0007] According to an inventive aspect as set forth in
claim 3, the washing machine of claim 2 further includes
a water level sensor which detects a water level in the
treatment tub, and the water supply control means opens
the drain valve to retain water in the drain trap if the water
level sensor detects that the water level reaches a pre-
determined water level.
According to an inventive aspect as set forth in claim 4,
the water supply control means performs a water supply
error process if the water level sensor does not detect
that the water level reaches the predetermined water lev-
el in the washing machine of claim 3.
[0008] According to an inventive aspect as set forth in
claim 5, the washing machine of claim 3 or 4 is configured
such that, if a difference between a first water level de-
tected by the water level sensor after a lapse of a first
predetermined water supply period from start of water
supply to the treatment tub and a second water level de-
tected after a lapse of a second predetermined water
supply period is not less than a predetermined threshold,
the water supply control means opens the drain valve to
retain water in the drain trap.
[0009] According to an inventive aspect as set forth in
claim 6, in the washing machine of any of claims 1 to 5,
the water supply means includes a water supply passage
through which water is introduced into the treatment tub,
a detergent containing portion provided in the water sup-
ply passage for containing a detergent and a finishing
agent to be dissolved in the supplied water, and a water
supply trap provided in the water supply passage down-
stream of the detergent containing portion for retaining
the supplied water, and the water supply control means
retains water in the water supply trap before the gas is
supplied into the treatment tub.
[0010] According to an inventive aspect as set forth in
claim 7, in the washing machine of claim 6, the water
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supply passage includes a bypass water supply passage
which bypasses the detergent containing portion to sup-
ply water into the treatment tub, and the water supply
control means supplies water through the bypass water
supply passage to retain the water in the water supply
trap.
According to an inventive aspect as set forth in claim 8,
there is provided a washing machine, which includes: a
treatment tub in which laundry and water are contained,
and washing, dehydrating and other operations are per-
formed; a drain passage through which the water con-
tained in the treatment tub is drained to the outside; an
overflow passage through which excess water is drained
if the amount of the water contained in the treatment tub
is not less than a predetermined amount, the overflow
passage being connected to the drain passage; a drain
trap provided as a part of at least one of the drain passage
and the overflow passage for retaining water; gas supply
means which generates a laundry cleaning gas and sup-
plies the gas into the treatment tub; an air circulation duct
having opposite ends, one of which is connected to a
lower portion of the treatment tub and the other of which
is connected to a portion of the treatment tub other than
the lower portion, and configured to circulate air flowing
out of the treatment tub from the one end thereof to in-
troduce the air into the treatment tub from the other end
thereof; dehumidification water supply means connected
to the air circulation duct, and configured to supply de-
humidification water into the air circulation duct for de-
humidifying the air flowing through the air circulation duct;
and water supply control means which controls the de-
humidification water supply means to supply water into
the drain trap from the air circulation duct through the
lower portion of the treatment tub to retain water in the
drain trap before the gas is supplied into the treatment
tub.
[0011] According to an inventive aspect as set forth in
claim 9, the washing machine of claim 8 further includes
a drain valve provided in the drain passage upstream of
a junction of the overflow passage and the drain passage
for opening and closing the drain passage, and the water
supply control means closes the drain valve and controls
the dehumidification water supply means to retain a pre-
determined amount of water in the treatment tub, and
then opens the drain valve to retain water in the drain trap.

EFFECTS OF THE INVENTION

[0012] According to the inventive aspect of claim 1, the
water is retained in the drain trap provided as a part of
at least one of the drain passage and the overflow pas-
sage before the laundry cleaning gas is supplied into the
treatment tub, whereby a part of a passage extending
from the treatment tub to the outside through the overflow
passage and the drain passage is sealed with the water
retained in the drain trap. As a result, even if the laundry
cleaning gas is thereafter supplied into the treatment tub,
the gas is prevented from leaking to the outside of the

washing machine through the passage extending from
the treatment tub to the outside through the overflow pas-
sage and the drain passage. Even if a gas such as ozone
having a characteristic odor is supplied, the odor is pre-
vented from wafting to the outside.
[0013] According to the inventive aspect of claim 2, the
drain valve provided in the drain passage upstream of
the junction of the overflow passage and the drain pas-
sage is closed to once retain the predetermined amount
of water in the treatment tub, and then the drain valve is
opened to drain the water from the treatment tub to retain
the water in the drain trap. Therefore, even if the drain
trap is provided in the drain passage upstream of the
junction of the overflow passage and the drain passage,
for example, the predetermined amount of the water is
caused to flow into the drain passage at a time and further
flow toward the overflow passage, i.e., toward the drain
trap, from the junction. As a result, the water is reliably
retained in the drain trap. This arrangement ensures an
efficient water draining operation without the need for
provision of a drain trap having a complicated shape on
the drain passage side.
[0014] According to the inventive aspect of claim 3, if
the water level sensor detects that the water level in the
treatment tub reaches the predetermined water level, the
drain valve is opened to retain the water in the drain trap.
Therefore, a water level corresponding to the amount of
the water to be retained in the drain trap is preliminarily
set in the water level sensor, whereby the water is reliably
retained in the drain trap.
According to the inventive aspect of claim 4, if the water
level sensor does not detect that the water level in the
treatment tub reaches the predetermined water level, i.e.,
if the amount of water contained in the treatment tub is
insufficient for retaining the water in the drain trap, the
drain valve is not opened, but the water supply error proc-
ess is performed. Even if it is impossible to retain the
water in the treatment tub and hence in the drain trap,
for example, due to malfunction of the water supply
means or the dehumidification water supply means, the
cleaning gas is prevented from being erroneously sup-
plied into the treatment tub and leaking to the outside.
[0015] According to the inventive aspect of claim 5, if
the difference between the first water level (L1) detected
after a lapse of the first water supply period from the start
of the water supply to the treatment tub and the second
water level (L2) detected after a lapse of the second water
supply period is not less than the predetermined thresh-
old (X), i.e., L2-L1≥X, the drain valve is opened to retain
the water in the drain trap. Only a small amount of water
is required for retaining the water in the drain trap and,
therefore, a high precision water level sensor is required
for precisely measuring the small amount of water. That
is, a water level sensor capable of precisely measuring
a very low water level is required. However, the amount
of the water to be used for retaining the water in the drain
trap is not particularly limited, as long as it is not less than
the aforementioned small amount (because an excess
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amount of water above the capacity of the drain trap is
drained to the outside through the drain passage). There-
fore, it is merely necessary to judge whether the amount
of the water contained in the treatment tub is above the
predetermined amount. With the aforementioned ar-
rangement, it is judged whether the difference between
the two water levels is above the predetermined thresh-
old (which is, for example, approximately equivalent to
the water amount required for retaining the water in the
drain trap). Even if the water level is below a reset water
level (which is the lowermost water level precisely de-
tectable by the water level sensor), it is possible to judge
whether a small amount of water is retained in the treat-
ment tub without the use of the high precision water level
sensor. Thus, the water can be reliably retained in the
drain trap. Without the need for the high precision water
level sensor, this arrangement does not lead to a cost
increase.
[0016] According to the inventive aspect of claim 6, the
water supply trap is provided in the water supply passage
downstream of the detergent containing portion, and the
water is retained in the water supply trap before the laun-
dry cleaning gas is supplied into the treatment tub, where-
by a part of a passage extending from the treatment tub
to the outside through the water supply passage and the
detergent containing portion is sealed with the water re-
tained in the water supply trap. As a result, even if the
laundry cleaning gas is thereafter supplied into the treat-
ment tub, the gas is prevented from leaking to the outside
of the washing machine through the passage extending
from the treatment tub to the outside through the water
supply passage and the detergent containing portion.
Even if a gas such as ozone having a characteristic odor
is supplied, the odor is prevented from wafting to the out-
side.
[0017] According to the inventive aspect of claim 7, the
water is supplied into the water supply trap through the
bypass water supply passage which bypasses the deter-
gent containing portion for the water supply to the treat-
ment tub, and retained in the water supply trap. There-
fore, even if a user puts the detergent or the finishing
agent in the detergent containing portion for an ordinary
washing process after the cleaning process with the
cleaning gas, the water is supplied into the water supply
trap with the detergent containing portion being by-
passed. Therefore, washing water which contains the de-
tergent or the finishing agent is prevented from being
supplied into the water supply trap. Thus, the detergent
component and the finishing agent component are pre-
vented from being retained in the water supply trap.
[0018] According to the inventive aspect of claim 8, the
dehumidification water is supplied into the air circulation
duct from the dehumidification water supply means, and
further supplied into the drain trap from the air circulation
duct through the lower portion of the treatment tub and
retained in the drain trap. This makes it possible to retain
the water in the drain trap without supplying water from
an upper portion of the treatment tub. As a result, even

if the laundry cleaning process is performed to clean the
laundry with the cleaning gas without the use of water
prior to the washing process, it is possible to retain the
water in the drain trap while preventing the laundry pre-
liminarily contained in the treatment tub from being wet-
ted with water.
[0019] According to the inventive aspect of claim 9, as
according to the inventive aspect of claim 2, the drain
valve provided in the drain passage upstream of the junc-
tion of the overflow passage and the drain passage is
closed to once retain the predetermined amount of water
in the treatment tub, and then opened to drain the water
from the treatment tub to be retained in the drain trap.
Therefore, even if the drain trap is disposed in the over-
flow passage upstream of the junction of the overflow
passage and the drain passage, the predetermined
amount of water is caused to flow out into the drain pas-
sage at a time and further flow from the junction toward
the overflow passage, i.e., toward the drain trap, through
the junction. As a result, the water is reliably retained in
the drain trap. This arrangement ensures the efficient
water draining operation without the need for the provi-
sion of a drain trap having a complicated shape on the
drain passage side.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

Fig. 1 is a perspective view of a drum-type washing
machine 1 according to one embodiment of the
present invention.
Fig. 2 is a perspective view of major portions of the
drum-type washing machine 1 as seen from the rear
upper right side.
Fig. 3 is a plan view of the major portions of the drum-
type washing machine 1 shown in Fig. 2.
Fig. 4 is a vertical sectional view of the drum-type
washing machine 1 taken along a lateral vertical
plane and viewed from the front side.
Fig. 5A is a vertical sectional view of the drum-type
washing machine 1 taken along an anteroposterior
vertical plane and viewed from the right side with its
opening 4 covered with an outer lid 2A.
Fig. 5B illustrates the drum-type washing machine
of Fig. 5A with its opening 4 uncovered with the outer
lid 2A.
Fig. 6 is a sectional view of a detergent container 80
fitted in a detergent container accommodating cham-
ber 81 as viewed from the right side.
Fig. 7 is a perspective view showing the appearance
of a component of a water supply unit 82.
Fig. 8 is a sectional view taken along an A-A plane
in Fig. 6.
Fig. 9 is a perspective view illustrating an outer tub
7, a drying unit 3 and peripheral components as seen
from the rear upper right side.
Fig. 10 is a right side view illustrating the outer tub
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7, the drying unit 3 and the peripheral components
shown in Fig. 9.
Fig. 11 is a block diagram showing the electrical con-
struction of the drum-type washing machine 1, illus-
trating components related to the present invention.
Fig. 12 is a flow chart showing a control sequence
to be performed by a control section 40 when the
drum-type washing machine 1 starts a predeter-
mined washing process.
Fig. 13A is a flow chart showing the first half of a
water supply control operation to be performed in a
trap water supply step.
Fig. 13B is a flow chart showing the second half of
the water supply control operation to be performed
in the trap water supply step.
Fig. 13C is a flow chart showing a control operation
to be performed for supplying water into a water sup-
ply trap 24 in the trap water supply step.

DESCRIPTION OF REFERENCE CHARACTERS

[0021]

1: Drum-type washing machine
3: Drying unit
7: Outer tub
8: Detergent containing portion
10: Drum
14: Dehumidification water valve
17: Water supply hose
18: Drain valve
20: Drain hose
24: Water supply trap
31: Air duct member
33: Guide hood
36: Dehumidification water supply port
37: Overflow tube
40: Control section
42: Ozone generator
43: Introduction tube
45: Overflow trap
47: Water level sensor
55: Detergent valve
56: Finishing agent valve
80: Detergent container
81: Detergent container accommodating chamber
522: Finishing agent tap water supply passage
535A: Lower water spouts

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] With reference to the drawings, embodiments
of the present invention will hereinafter be described
more specifically.

Construction of Drum-Type Washing Machine

[0023] Fig. 1 is a perspective view of a so-called top

open drum-type washing machine 1 which is an exem-
plary washing machine according to one embodiment of
the present invention. Description of the geometry of the
drum-type washing machine 1 is based on directional
arrows shown on an upper right part of Fig. 1. Fig. 2 is a
perspective view of major portions of the drum-type
washing machine 1 as seen from the rear upper right
side. Fig. 3 is a plan view of the major portions of the
drum-type washing machine 1 shown in Fig. 2. Fig. 4 is
a vertical sectional view of the drum-type washing ma-
chine 1 taken along a lateral vertical plane and viewed
from the front side. Fig. 5A is a vertical sectional view of
the drum-type washing machine 1 taken along an anter-
oposterior vertical plane and viewed from the right side
with its opening 4 covered with an outer lid 2A. Fig. 5B
illustrates the drum-type washing machine of Fig. 5A with
its opening 4 uncovered with the outer lid 2A.

Housing

[0024] As shown in Fig. 1, the drum-type washing ma-
chine 1 includes a housing 2 which defines an outer cas-
ing thereof. A top wall of the housing 2 has an arc shape
as seen in side section, and extends forwardly downward
from an anteroposteriorly generally middle position con-
tinuously to a front wall in a gradually curved manner.
The housing 2 has an opening 4 provided in an antero-
posteriorly and laterally middle portion of the top wall
thereof for loading and unloading laundry into/from the
housing 2. The opening 4 has a generally rectangular
shape elongated anteroposteriorly, and is covered and
uncovered with an outer lid 2A. A pair of guide rails 21L,
21R are provided on a portion of the top wall of the hous-
ing 2 formed with the opening 4 as extending along a left
edge and a right edge of the opening 4, and the outer lid
2A is anteroposteriorly slidable along the guide rails 21L,
21R.
[0025] The outer lid 2A is biased rearward in an open-
ing uncovering direction by springs 38 (see Fig. 5A). Dur-
ing the operation of the drum-type washing machine 1,
an outer lid lock mechanism 49 (see Fig. 5A) provided in
the housing 2 (e.g., on a front edge of the opening 4)
engages the outer lid 2A to lock the outer lid 2A in a
closed state. A detergent containing portion 8 which con-
tains a detergent and a finishing agent to be used for
washing the laundry is provided in an anteroposteriorly
generally middle portion of the top wall of the housing 2
on the left side of the opening 4. The specific structure
of the detergent containing portion 8 will be described
later in detail with reference to Figs. 6 to 8. An operation/
display section 6 for various settings and indications
(e.g., an error indication) for the operation of the drum-
type washing machine 1 is provided in a front half portion
of the top wall of the housing 2 on the right side of the
opening 4.
[0026] A lid opening button 6A to be operated to dis-
engage the outer lid 2A from the aforementioned outer
lid lock mechanism 49 (see Fig. 5A) for opening the outer
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lid 2A is provided on the operation/display section 6.
When the lid opening button 6A is pressed with the outer
lid 2A being closed, the outer lid 2A is disengaged from
the outer lid lock mechanism 49 (see Fig. 5A). Then, the
outer lid 2A is slid rearward of the opening 4 by a biasing
force of the springs 38 (see Fig. 5A), thereby uncovering
the opening 4. A handle 2C is provided on a front edge
of the outer lid 2A. When the opening 4 is uncovered, the
opening 4 can be covered with the outer lid 2A by holding
the handle 2C and sliding the outer lid 2A forward over
the opening 4. With the opening 4 being uncovered, the
handle 2C abuts against a rear edge of the opening 4 to
prevent the outer lid 2A from sliding further rearward.
[0027] A housing portion 15 of a laterally elongated
and generally rectangular box shape having an open top
as shown in Fig. 2 is provided unitarily with the housing
2 inwardly of (or below) a rear portion of the top wall of
the housing 2 on the rear side of the opening 4. The inside
of the housing portion 15 is partitioned into a first chamber
27, a second chamber 28 and a third chamber 29 (as
designated from the left side) by a partition wall 16L and
a partition wall 16R which respectively have upper edges
continuous to the guide rails 21L and the guide rail 21R.
Since the partition walls 16L and 16R are continuous to
the guide rails 21L and 21R, respectively, as described
above, the sliding of the outer lid 2A (see Fig. 1) is guided
by the guide rails 21L, 21R as well as the upper edges
of the partition walls 16L, 16R. As shown in Figs. 5A and
5B, the outer lid 2A constantly covers an upper portion
of the second chamber 28 whether the opening 4 is cov-
ered or uncovered. With the outer lid 2A being open as
shown in Fig. 5B, the outer lid 2A except for a second
chamber covering portion which covers the upper portion
of the second chamber 28 is accommodated along a rear
wall of the housing 2 below the housing portion 15.
[0028] As shown in Fig. 2, a tap water supply valve 2B
is disposed in the first chamber 27, and a bath water
pump 2D is disposed in the third chamber 29. The tap
water supply valve 2B and the bath water pump 2D each
have a water supply port exposed at corresponding po-
sitions from the top wall of the housing 2 as shown in Fig.
1. Therefore, tap water can be supplied into the washing
machine by connecting the tap water supply valve 2B to
external water supply equipment (e.g., a tap water faucet)
via a water supply hose not shown. Similarly, bath water
can be supplied into the washing machine by connecting
a water supply hose (not shown) to the bath water pump
2D with one end of the water supply hose being sub-
merged in a bath tub.
[0029] Further, the tap water supply valve 2B is a triple
valve which unitarily includes a detergent valve 55 (see
Fig. 11), a finishing agent valve 56 (see Fig. 11) and a
dehumidification water valve 14 (see Fig. 11) to be de-
scribed later.
The detergent valve 55 (see Fig. 11) and the finishing
agent valve 56 (see Fig. 11) are respectively connected
to a detergent tap water inlet port 511 (see Fig. 6) and a
finishing agent tap water inlet port 512 (see Fig. 6) of the

detergent containing portion 8 to be described later, for
example, via rubber packings or the like. Therefore, the
tap water can be supplied into the detergent containing
portion 8 by opening these valves.
[0030] A supply pipe (not shown) connected to a de-
humidification water supply port 36 (see Fig. 10) at one
end thereof is connected to the dehumidification water
valve 14 at the other end thereof. Therefore, the tap water
can be supplied into an air duct member 31 (to be de-
scribed later) by opening the dehumidification water
valve 14.
On the other hand, a bath water supply hose (not shown)
connected to a bath water inlet port 513 (to be described
later and see Fig. 6) of the detergent containing portion
8 at one end thereof is connected to the bath water pump
2D at the other end thereof. Therefore, the bath water
can be supplied into the detergent containing portion 8
by driving the bath water pump 2D.
[0031] As shown in Fig. 3, the second chamber 28, the
first chamber 27 and the third chamber 29 are isolated
from each other by the partition wall 16L and the partition
wall 16R, and the upper portion of the second chamber
28 is constantly covered with the outer lid 2A (see Fig.
1). Therefore, even if the water happens to leak from
either of the tap water supply valve 2B and the bath water
pump 2D, there is no possibility that leaking water flows
into the second chamber 28.

Outer Tub and Drum

[0032] As shown in Fig. 4, an outer tub 7 is accommo-
dated below the housing portion 15 (see Fig. 2) in the
housing 2. The outer tub 7 includes a generally cylindrical
peripheral wall 7A having opposite end faces closed by
end face walls (a left end face wall 7L and a right end
face wall 7R), thereby having a liquid-tight and air-tight
structure. The outer tub 7 is disposed with its axis ex-
tending laterally (generally horizontally). A lower portion
of the peripheral wall 7A of the outer tub 7 is supported
by a plurality of dampers 5 (see Fig. 5A).
[0033] A drum 10 in which the laundry is contained is
disposed in the outer tub 7. The drum 10 includes a gen-
erally cylindrical peripheral wall 10C having opposite end
faces closed by end face walls (a left end face wall 10L
and a right end face wall 10R), and is disposed with its
axis extending laterally (generally horizontally). In the
present invention, the outer tub 7 and the drum 10 coop-
eratively function as a washing tub.
[0034] Rotation shafts 11L and 11R extending along
the axis of the drum 10 are attached to the left and right
end face walls 10L and 10R, respectively, of the drum
10. The rotation shafts 11L and 11R are rotatably at-
tached to the left and right end face walls 7L and 7R,
respectively, of the outer tub 7. A drum-driving motor 12
of a so-called DD (direct drive) type is connected to the
left rotation shaft 11L. By rotatively driving the motor 12,
the drum 10 connected to the rotation shaft 11L is rotated
about its axis at the same rotation speed as that of the
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motor. Three baffles 10B which lift the laundry within the
drum 10 during the rotation of the drum 10 are provided
on an interior surface of the peripheral wall 10C of the
drum 10 in equiangularly spaced relation (e.g., in 120-
degree spaced relation) along the inner periphery of the
peripheral wall 10C as projecting inward and extending
laterally.
[0035] As shown in Fig. 5A, the peripheral wall 10C of
the drum 10 has an opening 22 through which the laundry
is loaded into or unloaded from the drum 10. The periph-
eral wall 7A of the outer tub 7 has an opening 23 provided
in opposed relation to the opening 4 of the housing 2.
The opening 22 of the drum 10 is covered and uncovered
with a drum lid 25 which is pivotal outward, and the open-
ing 23 of the outer tub 7 is covered and uncovered with
an intermediate lid 26 which is pivotal outward. With the
outer lid 2A, the intermediate lid 26 and the drum lid 25
being open, the laundry can be loaded into and unloaded
from the drum 10 through the opening 4 of the housing
2, the opening 23 of the outer tub 7 and the opening 22
of the drum 10.
[0036] For loading or unloading the laundry into/from
the drum 10, the drum lid 25 is permitted to be opened
only when the opening 22 of the drum 10 is located in
opposed relation to the opening 23 of the outer tub 7.
Therefore, as shown in Fig. 4, a drum position fixing de-
vice 9 is attached to a lower portion of the left end face
wall 7L of the outer tub 7. The drum position fixing device
9 is adapted to engage the motor 12 during the stop of
the drum-type washing machine 1 so that the rotational
position of the drum 10 is fixed at a position at which the
opening 22 of the drum 10 (see Fig. 5A) is opposed to
the opening 23 (see Fig. 5A) of the outer tub 7.
[0037] As shown in Fig. 5A, a water supply hose 17
(water supply passage) communicating with the inside
of the detergent containing portion 8 is connected to a
rear portion of the peripheral wall 7A of the outer tub 7.
By opening the detergent valve 55 (see Fig. 11) or the
finishing agent valve 56 (see Fig. 11) or by driving the
bath water pump 2D (see Fig. 1), the tap water or the
bath water (hereinafter referred to generally as "water")
is supplied from the tap water supply valve 2B or the bath
water pump 2D (see Fig. 1) into the outer tub 7 through
the detergent containing portion 8 (see Fig. 1) and the
water supply hose 17. The water supply hose 17 is, for
example, a flexible bellows hose, and functions to supply
the water into the outer tub 7 as well as to prevent vibra-
tions occurring in the outer tub 7 during the rotation of
the drum 10 from being conducted to the housing 2. As
shown in Fig. 2, the water supply hose 17 is connected
to an outer tub water supply port 88 provided in the pe-
ripheral wall 7A of the outer tub 7. In the present invention,
a flow passage extending from the detergent valve 55
and the finishing agent valve 56 to the outer tub water
supply port 88 through the water supply hose 17 functions
as water supply means.
[0038] A water supply trap 24 is provided between the
water supply hose 17 and the detergent containing por-

tion 8 (downstream of the detergent containing portion
8). The water supply trap 24 temporarily retains the water
flowing from the detergent containing portion 8 to the
water supply hose 17 to isolate the detergent containing
portion 8 and the water supply hose 17 from each other
by sealing with the retained water, thereby preventing air
communication between the outer tub 7 and the outside.
A method for the water supply to the water supply trap
24 will be described later in detail with reference to Fig.
13C.
[0039] As shown in Fig. 4, a drain port 19 is provided
in a lower right portion of the peripheral wall 7A of the
outer tub 7. A drain valve 18 is provided upstream of a
junction of a drain hose 20 (drain passage) and an over-
flow tube 37 (overflow passage) to be described later,
and connected to the drain port 19. By supplying water
into the outer tub 7 with the drain valve 18 being closed,
the water is retained in the outer tub 7. The drum 10 has
a multiplicity of water communication perforations 10A
formed in substantially the entire peripheral wall 10C
thereof except for the opening 22 thereof. The water sup-
plied into the outer tub 7 also flows into the drum 10
through the water communication perforations 10A. By
opening the drain valve 18, the water retained in the outer
tub 7 is drained outside the washing machine through
the drain port 19 and the drain hose 20. One end of the
overflow tube 37 (see Fig. 2) is connected to an interme-
diate portion of the drain hose 20. As shown in Fig. 2,
the other end of the overflow tube 37 is connected to the
right end face wall 7R of the outer tub 7 at a predeter-
mined height level. When the water is retained to the
predetermined height level or higher in the outer tub 7,
excess water is forcibly drained outside the washing ma-
chine through the overflow tube 37 and the drain hose
20 (see Fig. 4). An overflow trap 45 (drain trap) is provided
between the overflow tube 37 and the drain hose 20 (see
Fig. 4). The overflow trap 45 has a V-shaped portion 95
projecting downward, and temporarily retains water flow-
ing through the overflow tube 37 and/or the drain hose
20 (see Fig. 4) in the V-shaped portion 95, thereby pre-
venting air communication between the outer tub 7 and
the outside through the overflow tube 37 and/or the drain
hose 20 by the retained water. A method for the water
supply to the overflow trap 45 will be described later in
detail with reference to Figs. 13A and 13B.

Detergent Containing Portion

[0040] Fig. 6 is a sectional view of the detergent con-
tainer 80 fitted in a detergent container accommodating
chamber 81 as viewed from the right side, and Fig. 7 is
a perspective view showing the appearance of a compo-
nent of a water supply unit 82. Fig. 8 is a sectional view
taken along an A-A plane in Fig. 6.
In Fig. 8, a cylindrical portion 431 and a cap 432 to be
described later are also shown in section for convenience
of description.
[0041] As shown in Fig. 6, the detergent containing
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portion 8 includes a detergent container 80 which con-
tains a powdery detergent, a liquid detergent, a liquid
brightener and a finishing agent, a detergent container
accommodating chamber 81 formed integrally with the
housing 2 for accommodating the detergent container 80
in a removable manner, a water supply unit 82 provided
in the housing 2 for supplying water into the detergent
container 80, and a detergent lid 94 which covers an up-
per portion of the detergent container accommodating
chamber 81 in which the detergent container 80 is ac-
commodated. In the present invention, the detergent con-
tainer 80 functions as a detergent containing portion.
[0042] The detergent container accommodating
chamber 81 is anteroposteriorly elongated, and has a
bottom recessed as inclined rearwardly downward. The
detergent container accommodating chamber 81 has an
outlet port 81A provided at a lower edge of a rear wall
thereof and connected to the inside of the washing ma-
chine.
The water supply unit 82 is disposed on a left wall of the
detergent container accommodating chamber 81, and in-
cludes anteroposteriorly elongated thin planar primary
member 82A and secondary member 82B which are
combined with each other in a laterally opposed relation.
Hollow water flow passages are defined between the two
members 82A and 82B (see Fig. 8).
[0043] More specifically, as shown in Fig. 7, compli-
cated ribs which define the water flow passages are pro-
vided in the primary member 82A located on the right
side. With the primary member 82A and the secondary
member 82B combined with each other, a detergent tap
water flow passage 521 which communicates with a de-
tergent tap water inlet port 511 opening in a rear end
portion of the primary member 82A, a bath water flow
passage 523 which communicates with a bath water inlet
port 513 opening at a position obliquely rearwardly up-
ward of the detergent tap water inlet port 511, and a fin-
ishing agent water flow passage 522 which communi-
cates with a finishing agent tap water inlet port 512 open-
ing in front of the detergent tap water inlet port 511 are
defined in the water supply unit 82. A first water spout
534 and second water spouts 531 are provided in this
order in a water flowing direction in the detergent tap
water flow passage 521. An auxiliary water spout 536 is
provided at a distal end of the detergent tap water flow
passage 521 with respect to the water flowing direction.
A third water spout 533 and fourth water spouts 532 are
provided in this order in the water flowing direction in the
bath water flow passage 523. Fifth water spouts 535 are
provided in the finishing agent flow passage 522. The
fifth water spouts 535 include two lower water spouts
535A provided along a lower edge of the finishing agent
water flow passage 522, and an upper water spout 535B
provided above the lower water spouts 535A.
[0044] As described above, the detergent valve 55
(see Fig. 11) and the finishing agent valve 56 (see Fig.
11) are connected to the detergent tap water inlet port
511 and the finishing agent tap water inlet port 512, re-

spectively. Therefore, the tap water from the tap water
supply valve 2B can be selectively supplied to the deter-
gent tap water inlet port 511 and the finishing agent tap
water inlet port 512 by properly opening and closing these
valves. The one end of the bath water supply hose (not
shown) is connected to the bath water inlet port 513. The
other end of the bath water supply hose (not shown) is
connected to the bath water pump 2D. The bath water
can be supplied to the bath water inlet port 513 by driving
the bath water pump 2D.
[0045] As shown in Figs. 6 and 8, the detergent con-
tainer 80 is of a box shape anteroposteriorly elongated
and having an open top. The detergent container 80 is
partitioned into a powdery detergent container portion 85
which contains a powdery detergent, a liquid detergent
container portion 86 which contains a liquid detergent
and a liquid brightener (a liquid agent to be charged to-
gether with the detergent for the washing operation), and
a finishing agent container portion 87 which contains a
softener (a liquid agent to be charged for a final rinsing
operation).
[0046] The powdery detergent container portion 85
has openings formed in a left wall thereof in opposed
relation to the second water spouts 531 and the fourth
water spouts 532 with the detergent container 80 fitted
in the detergent container accommodating chamber 81
(though not shown, these openings are each provided
like an opening 50 opposed to the upper water spout
535B as shown in Fig. 8). The inside of the powdery de-
tergent container portion 85 communicates with the de-
tergent tap water flow passage 521 and the bath water
flow passage 523. Therefore, the tap water from the de-
tergent tap water flow passage 521 or the bath water
from the bath water flow passage 523 can be supplied
into the powdery detergent container portion 85. On the
other hand, no opening is provided in opposed relation
to the auxiliary water spout 536 in the left wall of the
powdery detergent container portion 85. Therefore, wa-
ter flowing out through the auxiliary water spout 536 by-
passes the powdery detergent container portion 85, but
is directly supplied into the detergent container accom-
modating chamber 81.
[0047] The powdery detergent container portion 85
has a bottom wall gradually inclined rearwardly down-
ward, and a detergent outlet port 412 provided at a lower
portion of a rear wall thereof. When the powdery deter-
gent is contained in the powdery detergent container por-
tion 85 and the tap water or the bath water flows into the
powdery detergent container portion 85, the water flows
out together with the powdery detergent into the deter-
gent container accommodating chamber 81 through the
detergent outlet port 412. In this case, the detergent thus
flowing out is powdery, so that the powdery detergent
flowing down into the detergent container accommodat-
ing chamber 81 is liable to remain undissolved on the
bottom wall of the detergent container accommodating
chamber 81. Particularly,
where the powdery detergent flows forward of the deter-
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gent outlet port 412 in the detergent container accom-
modating chamber 81, it is difficult for the water flowing
out of the detergent outlet port 412 to push the detergent
toward the outlet port 81A. Even in this case, the powdery
detergent remaining on the bottom wall of the detergent
container accommodating chamber 81 is caused to
smoothly flow out of the outlet port 81A by supplying the
water from the auxiliary water spout 536 to a front end
of the detergent container accommodating chamber 81
with the provision of the auxiliary water spout 536 in the
water supply unit 82 as described above.
[0048] The liquid detergent container portion 86 has
openings formed in a left wall thereof in opposed relation
to the first water spout 534 and the third water spout 533
with the detergent container 80 fitted in the detergent
container accommodating chamber 81 (though not
shown, these openings are each provided like the open-
ing 50 opposed to the upper water spout 535B as shown
in Fig. 8). The inside of the liquid detergent container
portion 86 communicates with the detergent tap water
flow passage 521 and the bath water flow passage 523.
Therefore, the tap water from the detergent tap water
flow passage 521 or the bath water from the bath water
flow passage 523 can be supplied into the liquid deter-
gent container portion 86.
[0049] As shown in Fig. 8, the opening 50 is provided
in a left wall of the finishing agent container portion 87 in
opposed relation to the upper water spout 535B with the
detergent container 80 fitted in the detergent container
accommodating chamber 81. The inside of the finishing
agent container portion 87 communicates with the finish-
ing agent water flow passage 522. Therefore, when the
tap water is supplied in an amount sufficient to fill the
finishing agent water flow passage 522, the tap water
flows out of the upper water spout 535B to be supplied
into the finishing agent container portion 87 through the
opening 50. If a smaller amount of tap water is supplied,
more specifically, if the water level of the supplied tap
water is lower than the height of the upper water spout
535B, the tap water flows out only from the lower water
spouts 535A because the opening 50 is located above
the lower water spouts 535A. Therefore, the tap water
bypasses the finishing agent container portion 87, but is
directly supplied into the detergent container accommo-
dating chamber 81. In the present invention, a flow pas-
sage including the finishing agent water flow passage
522, the lower water spouts 535A and the detergent con-
tainer accommodating chamber 81 functions as a bypass
water supply passage.
[0050] As shown in Fig. 6, the liquid detergent contain-
er portion 86 and the finishing agent container portion 87
each include a cylindrical portion 421, 431 provided up-
right on a bottom wall thereof and having a vertically ex-
tending center through-hole, and a cylindrical cap 422,
432 covering an upper portion of the cylindrical portion
421, 431 except for a proximal portion. A small gap is
defined between an inner peripheral surface of the cap
422, 432 and an outer peripheral surface of the cylindrical

portion 421, 431, and the inside and the outside of each
of the liquid detergent container portion 86 and the fin-
ishing agent container portion 87 communicate with each
other through the gap and the through-hole of the cylin-
drical portion 421, 431. Thus, when water is retained to
a predetermined level or higher in the liquid detergent
container portion 86, the water flows out together with
the liquid detergent into the detergent container accom-
modating chamber 81 through the through-hole of the
cylindrical portion 421 by the siphon effect.
Similarly, when water is retained to a predetermined level
or higher in the finishing agent container portion 87, the
water flows out together with the finishing agent into the
detergent container accommodating chamber 81
through the through-hole of the cylindrical portion 431 by
the siphon effect.

Drying Unit

[0051] Fig. 9 is a perspective view illustrating the outer
tub 7, a drying unit 3 and peripheral components as seen
from the rear upper right side, and Fig. 10 is a right side
view illustrating the outer tub 7, the drying unit 3 and the
peripheral components shown in Fig. 9.
[0052] As shown in Fig. 9, the drum-type washing ma-
chine 1 is capable of performing a drying process for
drying the laundry, and a drying unit 3 having a drying
function is attached to an outer surface of the right end
face wall 7R of the outer tub 7.
The drying unit 3 includes an air duct member 31 which
sucks air from the outer tub 7 and guides the air upward,
a fan 32 which supplies the air from the air duct member
31 into the outer tub 7, a guide hood 33 which guides the
air fed by the fan 32 into the outer tub 7, and a pair of
heaters 34A, 34B (see Fig. 10) which heat the air to be
fed into the outer tub 7. In the present invention, the air
duct member 31 and the guide hood 33 cooperatively
function as an air circulation duct for introducing the air
or airstream flowing therethrough into the outer tub 7.
The fan 32 is disposed in an upper portion of the air duct
member 31 with its generally upper half portion accom-
modated in the second chamber 28 (see Fig. 3) of the
housing portion 15, and is rotatively driven by a blower
motor 35. The heaters 34A, 34B (see Fig. 10) are laterally
juxtaposed in the guide hood 33.
[0053] Referring to Fig. 4, an air outlet port 71 having
a generally rectangular shape as seen from the front side
is provided in a lower rear portion, e.g., a laterally gen-
erally middle portion, of the peripheral wall 7A of the outer
tub 7. The air duct member 31 has a drain hole 30 (see
Fig. 10) provided in a lower end portion thereof. The air
outlet port 71 and the drain hole 30 (see Fig. 10) are
connected to each other through a laterally extending
connection pipe 72, so that the inside of the air duct mem-
ber 31 communicates with the inside of the outer tub 7.
When the fan 32 (see Fig. 9) is rotatively driven, the air
duct member 31 located upstream of the fan 32 with re-
spect to an air flowing direction has a negative internal
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pressure. Therefore, air in the outer tub 7 is taken into
the drying unit 3 (air duct member 31) through the air
outlet port 71 and the connection pipe 72.
[0054] The outer tub 7 has an opening 7B provided in
a center portion of the right end face wall 7R thereof ,
and the guide hood 33 (see Fig. 10) has an air blowing
port 41 (see Fig. 10) provided in an lower end portion
thereof. Since the air blowing port 41 and the opening
7B (see Fig. 10) of the outer tub 7 communicate with
each other, the inside of the guide hood 33 (see Fig. 10)
communicates with the inside of the outer tub 7.
Thus, as shown in Fig. 9, the air taken into the air duct
member 31 out of the outer tub 7 is fed into the guide
hood 33 by the fan 32 and then blown into the outer tub
7 from the air blowing port 41, whereby the air is circulated
in an air circulation passage defined by the air duct mem-
ber 31, the fan 32 and the guide hood 33 (i.e., the drying
unit 3), and the outer tub 7. Further, the drum 10 has an
opening 10D provided in a center portion of the right end
face wall 10R thereof in opposed relation to the opening
7B of the outer tub 7, so that the air circulated in the air
circulation passage is also supplied to the laundry in the
drum 10.
[0055] During the drying process, for example, the air
circulated in the air circulation passage is heated by the
heaters 34 and supplied into the drum 10 from the air
blowing port 41 (see Fig. 10) through the opening 7B of
the outer tub 7 and the opening 10D of the drum 10, while
the drum 10 is rotated. Thus, an operation such that the
laundry is lifted by the baffles 10B in the drum 10 and
allowed to naturally fall from a certain height is repeatedly
performed. Therefore, the heated air is evenly applied to
the laundry, whereby the laundry is properly dried.
[0056] It is possible to supply lower temperature air
into the drum 10 by energizing one of the heaters 34 (the
heaters 34A and 34B) shown in Fig. 10 to drive the heat-
ers 34 at a lower level (e.g., at about 700 W) and to supply
higher temperature air into the drum 10 by energizing
both of the heaters 34 to drive the heaters 34 at a higher
level (e.g., at about 1400 W). It is also possible to supply
intermediate temperature air (heated at a level between
the lower level and the higher level) into the drum 10 by
energizing both of the heaters 34A, 34B and performing
AC half-wave control on one of the heaters (controlling
the driving of one of the heaters by utilizing AC in each
alternate half cycle) to drive the heaters 34 at an inter-
mediate level (e.g., at about 1000 W).
[0057] Referring again to Fig. 9, the drain hole 30 is
provided in the lower end portion of the air duct member
31 as described above. The air duct member 31 includes
a first air duct member 311 and a second air duct member
312 integrally provided with each other, the first air duct
member 311 being connected to the right end face wall
7R of the outer tub 7 at the lower end portion thereof and
having an upper end portion extending upward along the
right end face wall 7R of the outer tub 7, the second air
duct member 312 being connected to the upper end por-
tion of the first air duct member 311 and projecting left-

ward to be opposed to the peripheral wall 7A of the outer
tub 7. The first air duct member 311 has a planar shape
having a laterally measured thickness that is smaller than
an anteroposteriorly measured thickness. On the other
hand, the second air duct member 312 has a planar
shape having an anteroposteriorly measured thickness
that is smaller than a laterally measured thickness.
[0058] Referring to Fig. 10, the dehumidification water
supply port 36 for supplying water into the first air duct
member 311 is provided in a left side wall of the first air
duct member 311 at a position slightly below a junction
between the first air duct member 311 and the second
air duct member 312. The supply pipe (not shown) con-
nected to the dehumidification water valve 14 (see Fig.
11) at one end thereof as described above is connected
to the dehumidification water supply port 36 at the other
end thereof from the outer side. By opening the dehu-
midification water valve 14 (see Fig. 11), cooling water
(tap water) is caused to flow at a predetermined flow rate
(e.g., at about 0.5 liter per minute) into the first air duct
member 311 through the supply pipe and the dehumid-
ification water supply port 36. In the present invention, a
flow passage extending from the dehumidification water
valve 14 (see Fig. 11) to the dehumidification water sup-
ply port 36 functions as water supply means and dehu-
midification water supply means. During the drying proc-
ess, the cooling water is supplied into the first air duct
member 311 from the dehumidification water supply port
36 with the dehumidification water valve 14 (see Fig. 11)
being open. Thus, the first air duct member 311 functions
as a heat exchanger for cooling air containing moisture
(water vapor) emanated from the laundry to condense
the water vapor.

Ozone Generator

[0059] Referring to Fig. 9, the drum-type washing ma-
chine 1 includes an ozone generator 42 which generates
ozone as one example of a laundry cleaning gas, and an
introduction tube 43 which permits communication be-
tween the ozone generator 42 and the air duct member
31 for introducing the ozone generated by the ozone gen-
erator 42 into the air duct member 31. Exemplary proc-
esses for the cleaning of the laundry with the use of the
gas include washing, deodorization, sterilization and ar-
omatization (for imparting the laundry with comfortable
fragrance). In the present invention, the ozone generator
42 and the introduction tube 43 function as gas supply
means.
[0060] Referring to Fig. 2, the ozone generator 42 is
accommodated in the second chamber 28 in the housing
portion 15 of the housing 2. More specifically, the ozone
generator 42 is disposed on the left side of the fan 32 in
the second chamber 28 in adjacent relation to the tap
water supply valve 2B with the intervention of the partition
wall 16L. The ozone generator 42 is located at a higher
level than the outer tub 7, the air duct member 31 and
the guide hood 33.
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[0061] The ozone generator 42 includes an ozone
plate (not shown) which actually generates the ozone.
When a high voltage is applied to the ozone plate, silent
discharge occurs, whereby ozone is generated in air
present around the ozone plate.
The introduction tube 43 is connected to a left end portion
of the ozone generator 42 at one end thereof, and con-
nected to a left wall of the second air duct member 312
of the air duct member 31 at the other end thereof, where-
by the inside of the ozone generator 42 communicates
with the inside of the aforementioned air circulation pas-
sage including the air duct member 31, i.e., the drying
unit 3. The introduction tube 43 is moderately bent down-
ward from the one end thereof, then bent in a middle
portion thereof to extend further downward, and further
bent to form a passage extending to the other end thereof.
Therefore, the air containing the ozone generated by the
ozone generator 42 flows down through the introduction
tube 43 to be supplied into the air duct member 31. When
the fan 32 is rotatively driven, the air duct member 31
has a negative internal pressure as described above.
This promotes the supply of the ozone to the air duct
member 31 from the ozone generator 42.

Washing Process in Drum-Type Washing Machine

[0062] Fig. 11 is a block diagram showing the electrical
construction of the drum-type washing machine 1, illus-
trating components related to the present invention.
[0063] As shown in Fig. 11, the drum-type washing ma-
chine 1 includes a control section 40, for example, in-
cluding a microcomputer and serving as water supply
control means.
The control section 40 includes the microcomputer, for
example, including a CPU 51, a ROM 52, a RAM 53 and
a timer 54. Operations to be performed in a washing step,
a rinsing step, a dehydrating step, a drying step and other
steps by the drum-type washing machine 1 are controlled
by the control section 40.
[0064] The operation/display section 6 (see Fig. 1) is
connected to the control section 40. The user operates
the operation/display section 6 to cause the drum-type
washing machine 1 to perform a desired operation. The
motor 12, the blower motor 35, the heaters 34, the de-
tergent valve 55, the finishing agent valve 56, the bath
water pump 2D, the dehumidification water valve 14, the
drain valve 18, the outer lid lock mechanism 49, the ozone
generator 42 and a water level sensor 47 are connected
to the control section 40 via a load drive section 48.
[0065] Fig. 12 is a flow chart showing a control se-
quence to be performed by the control section 40 when
the drum-type washing machine 1 starts a predetermined
washing process.
Control operations to be performed by the control section
40 when the drum-type washing machine 1 performs the
respective steps will hereinafter be described with refer-
ence to Figs. 11 and 12.

Washing Step

[0066] When the operation of the drum-type washing
machine 1 is started, a first washing step is first performed
(Step S1). Upon the start of the first washing step, the
detergent valve 55 is opened or the bath water pump 2D
is driven, whereby water is supplied into the outer tub 7
through the detergent tap water flow passage 521 or the
bath water flow passage 523. At this time, the powdery
detergent and the liquid detergent preliminarily put in the
powdery detergent container portion 85 and the liquid
detergent container portion 86 shown in Fig. 6 are dis-
solved in the supplied water. The detergent-containing
water flows out from the outlet port 81A, and is supplied
into the outer tub 7 through the water supply trap 24 and
the water supply hose 17 to be retained in the outer tub
7. After the completion of the water supply to the outer
tub 7, first intermittent control (e.g., 10-second ON and
3-second OFF) in which the motor 12 is rotated at 45 rpm
alternately in a forward direction and in a reverse direction
with a predetermined interval, second intermittent control
(e.g., 10-second ON and 3-second OFF) in which the
motor 12 is rotated at 30 rpm alternately in the forward
direction and in the reverse direction with a predeter-
mined interval, and third intermittent control (e.g., 10-sec-
ond ON and 3-second OFF) in which the motor 12 is
rotated at 60 rpm alternately in the forward direction and
in the reverse direction with a predetermined interval are
repeatedly performed in a predetermined sequence. In
the first intermittent control, an operation (so-called tum-
bling operation) such that the laundry present in the drum
10 is lifted by the baffles 10B and caused to naturally fall
from a certain height is repeatedly performed to achieve
so-called beat-washing. In the second intermittent con-
trol, the laundry present on the bottom of the drum 10 is
tumbled by the baffles 10B to achieve so-called rub-
washing. In the third intermittent control, the drum 10 is
rotated with the laundry kept adhering on the peripheral
wall 10C of the drum 10. The water retained in the outer
tub 7 is absorbed by the laundry when the laundry comes
to the bottom of the outer tub 7, and dirt of the laundry is
removed together with the water from the laundry when
the water absorbed by the laundry is extracted from the
laundry by a centrifugal force. After the aforementioned
operations are performed for a predetermined period
(e.g., 6 minutes), the first washing step is completed.
Upon the completion of the first washing step, the water
retained in the outer tub 7 is drained from the outer tub
7, so that the laundry remains in the drum 10 with the
water and the detergent component being contained
therein. Then, a second washing step is performed (Step
S2).
[0067] Upon the start of the second washing step, the
drum 10 is rotated, while steam is supplied into the outer
tub 7 from the drying unit 3 shown in Fig. 4 to warm the
laundry. Thus, the water contained in the laundry is
warmed, and a part of the laundry containing the warmed
water is rubbed with the other part of the laundry or with
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the interior surface of the drum 10, or bumped against
the interior surface of the drum 10 by the rotation of the
drum 10. In this manner, a so-called steam cleaning op-
eration is performed.
After the aforementioned operation is performed for a
predetermined period (e.g., 14 minutes), the second
washing step is completed. The steam is generated by
atomizing the cooling water supplied into the first air duct
member 311 from the dehumidification water supply port
36 shown in Fig. 10 and heating the atomized water by
the heaters 34 to evaporate the water. In the second
washing step, there is no need to supply the water into
the outer tub 7, so that the water consumption can be
reduced as compared with a case in which the laundry
is washed in water contained in the outer tub 7 by rotating
the drum 10. Upon the completion of the second washing
step, an intermediate dehydrating step is performed
(Step S3).

Intermediate Dehydrating Step

[0068] Upon the start of the intermediate dehydrating
step, the drum 10 shown in Fig. 4 is rotated at a higher
speed (e.g., at 300 to 1000 rpm), whereby the water con-
tained in the laundry is extracted from the laundry in the
drum 10 by a centrifugal force, then spun out toward the
outer tub 7 through the water communication perforations
10A of the drum 10, and drained from the drain port 19.
In the intermediate dehydrating step, the detergent com-
ponent as well as the water contained in the laundry is
extracted from the laundry. Upon the completion of the
intermediate dehydrating step, a rinsing step is per-
formed (Step S4).

Rinsing Step

[0069] Upon the start of the rinsing step, water is sup-
plied into the outer tub 7 by opening the detergent valve
55 or by driving the bath water pump 2D, and then the
drum 10 is rotated with a predetermined amount of water
being retained in the outer tub 7. Thus, the laundry is
tumbled in the drum 10 for rinsing. After a lapse of a
predetermined period, the drum 10 is once stopped.
Then, the water is drained from the outer tub 7, and water
is supplied again into the outer tub 7 for rinsing the laundry
again. After this operation is performed a plurality of times
(e.g., twice), the rinsing step is completed. In the final
rinsing step (e.g., the second rinsing step), water is sup-
plied into the outer tub 7 by opening the finishing agent
valve 56 as well as the detergent valve 55. Thus, the
softening agent preliminarily put in the finishing agent
container portion 87 is dissolved in the supplied water,
and the softening agent-containing water flows out from
the outlet port 81A to be supplied into the outer tub 7.
Thus, the laundry is rinsed with this water. At the end of
the water supply in the final rinsing step, a part of the
supplied water is retained in the water supply trap 24, so
that the outer tub 7 is isolated from the detergent con-

taining portion 8 by sealing with the retained water. After
the completion of the rinsing step, a final dehydrating
step is performed (Step S5).

Final Dehydrating Step

[0070] Upon the start of the final dehydrating step, the
drum 10 is rotated at a higher speed (e.g., at 300 to 1000
rpm), whereby the water contained in the laundry is ex-
tracted from the laundry in the drum 10 by a centrifugal
force and drained through the drain hose 20. At the end
of the water draining in the final dehydrating step, a part
of the drained water is retained in the V-shaped portion
95 of the overflow trap 45 shown in Fig. 2, whereby the
overflow tube 37 and the drain hose 20 are isolated from
the outside, i.e. , the outer tub 7 is isolated from the out-
side, by sealing with the retained water. After the com-
pletion of the final dehydrating step, a drying step is per-
formed (Step S6).

Drying Step

[0071] Upon the start of the drying step, the drum 10
is rotated to tumble the laundry therein, while the air heat-
ed by the heaters 34 shown in Fig. 10 is fed into the outer
tub 7 from the drying unit 3. Thus, the heated air is evenly
applied to the laundry in the drum 10, whereby the laundry
is dried.
[0072] In the drying step, the blower motor 35 shown
in Fig. 10 is driven (e.g., at 4500 rpm), and the heaters
34 (34A, 34B) are energized to be driven at the higher
level. In the drying step, the air containing moisture em-
anated from the laundry in the drum 10 flows into the air
duct member 31 (first air duct member 311) from the outer
tub 7 through the air outlet port 71 (see Fig. 4) and the
connection pipe 72 (see Fig. 4), then heated by the heat-
ers 34, and fed again into the outer tub 7 (drum 10). In
the drying step, the dehumidification water valve 14 is
opened to supply the cooling water into the first air duct
member 311 from the dehumidification water supply port
36, whereby the moisture-containing air is cooled by the
cooling water in the first air duct member 311 and the
water contained in the air is condensed through the heat
exchange.
Therefore, when the air flowing into the first air duct mem-
ber 311 passes through the first air duct member 311,
the water is removed from the air, which is in turn heated
by the heaters 34 and fed again into the outer tub 7 (drum
10). The water is condensed on the interior surface of
the first air duct member 311 through the heat exchange,
and flows down on the interior surface. The water flowing
on the interior surface of the first air duct member 311
reaches the bottom of the first air duct member 311, and
flows out together with the cooling water from the drain
hole 30. Then, the water flows into the outer tub 7 through
the connection pipe 72 and the air outlet port 71, and is
drained from the drain port 19.
[0073] Before the end of the drying step, a so-called
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cool-down operation is performed for a predetermined
period for cooling the dried laundry to a predetermined
temperature by supplying unheated air into the drum 10.
During the cool-down operation, the ozone generator 42
is turned on to generate ozone. The generated ozone
flows into the air duct member 31 through the introduction
tube 43, whereby the ozone is fed together with the air
flowing through the aforementioned air circulation pas-
sage into the outer tub 7 (drum 10) and applied onto the
laundry. Thus, a dirt component, an odor component and
a bacterial component remaining in the laundry are oxi-
dized by the supplied ozone, so that the laundry can be
cleaned, deodorized and sterilized. During the supply of
the ozone to the outer tub 7, the detergent valve 55, the
finishing agent valve 56, the dehumidification water valve
14 and the drain valve 18 are closed, and the bath water
pump 2D is inactive. Further, water is trapped in the water
supply trap 24 during the water supply in the washing
step, and trapped in the overflow trap 45 during the water
draining. Thus, the outer tub 7 is kept air-tight, thereby
eliminating the possibility that the ozone leaks outside
the washing machine. During the supply of the ozone to
the outer tub 7, as shown in Fig. 9, the control section 40
causes the outer lid lock mechanism 49 to lock the outer
lid 2A (see Fig. 1) in the closed state until all the supplied
ozone is consumed by an oxidation reaction and the
ozone concentration is reduced to a level that exerts no
influence on a human body.

Trap Water Supply Step

[0074] The drum-type washing machine 1 is capable
of performing an ozone cleaning step (also referred to
as "air-wash step" because the laundry is washed with
the ozone-containing air) for cleaning the laundry (e.g.,
for sterilization and deodorization) by supplying ozone
without the use of the water, in addition to the washing
step, the rinsing step, the dehydrating step and the drying
step described above.
[0075] Where the ozone cleaning step is performed in
addition to the ordinary washing operation, for example,
the ozone cleaning step precedes the washing step, i.e. ,
the rinsing step and the final dehydrating step. Further,
where a course in which the laundry is not washed but
deodorized (which may be referred to as "air-wash
course" because of its image) is selected, the ozone
cleaning step is performed. Therefore, when the ozone
cleaning step is started, there is a possibility that no water
is retained in the water supply trap 24 (see Fig. 2) and
the overflow trap 45 (see Fig. 2). In order to keep the
outer tub 7 air-tight as described above prior to the ozone
cleaning step, a trap water supply step is performed for
retaining the water in the water supply trap 24 and the
overflow trap 45 by properly opening and closing the de-
tergent valve 55, the finishing agent valve 56, the dehu-
midification water valve 14 and the drain valve 18 before
the start of the ozone cleaning step. Where the ozone
cleaning step is performed in addition to the ordinary

washing operation, the ozone cleaning step may be per-
formed during the cool-down operation in the drying step
or may be performed before the washing step as well as
during the cool-down operation. As the ozone supply pe-
riod increases, the cleaning of the laundry is promoted.
The ozone cleaning function of the drum-type washing
machine 1 makes it possible to clean laundry that cannot
be wetted with water.
[0076] Referring to Figs. 13A, 13B and 13C, water sup-
ply control to be performed in the trap water supply step
will be described.
Fig. 13A is a flow chart showing the first half of a water
supply control operation to be performed in the trap water
supply step, and Fig. 13B is a flow chart showing the
second half of the water supply control operation to be
performed in the trap water supply step. Fig. 13C is a
flow chart showing a control operation to be performed
for supplying water into the water supply trap 24 in the
trap water supply step.
[0077] Upon the start of the trap water supply step, a
water-supply-trap water supply control for supplying wa-
ter to the water supply trap 24 is started (Step S101).
Referring to Fig. 13C, the water-supply-trap water supply
control will be described. The water-supply-trap water
supply control is a control operation to be performed for
retaining water in the water supply trap 24 by properly
opening and closing the detergent valve 55 or the finish-
ing agent valve 56. Upon the start of the water-supply-
trap water supply control, a number n is set to n=0 (Step
S201). Here, the number n is a number of times of rep-
etition of a process sequence of Steps S203 to S206 to
be described later. In turn, it is judged whether a condition
of n≥8 is satisfied (Step S202). In the first judgment in
Step S202, the number n is n=0 as described above, so
that the condition of n≥8 is negated (No in Step S202).
The finishing agent valve 56 is opened for 0.1 second
(Step S203), and then closed (Step S204). Since the
valve opening period of the finishing agent valve 56 is
very short on the order of 0.1 second, a very small amount
of water flows into the finishing agent water flow passage
522 from the finishing agent tap water inlet port 512.
Therefore, the water flows at a height level lower than
the upper water spout 535B of the finishing agent water
flow passage 522; and flows out from the lower water
spouts 535A into the water supply trap 24 through the
detergent container accommodating chamber 81 while
bypassing the finishing agent container portion 87. That
is, the water is supplied into the water supply trap 24
through the bypass water supply passage which bypass-
es the finishing agent container portion 87. As a result,
tap water not containing the finishing agent can be re-
tained in the water supply trap 24. Thereafter, the finish-
ing agent valve 56 is kept closed for 10 seconds (Step
S205). A time period required for almost all the water in
the finishing agent water flow passage 522 to flow out
from the lower water spouts 535A is 10 seconds. There-
fore, the valve closing period is not particularly limited to
10 seconds. As long as this condition is satisfied, the
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valve closing period may be not less than 10 seconds or
not greater than 10 seconds. Thus, a process sequence
of Steps S203 to S205 is performed once, so that the
number n is set to n=n+1 (Step S206). Since the number
n is set to n=0 (Step S201) immediately after the start of
the water-supply-trap water supply control, the number
n is now set to n=1 in Step S206. Then, the judgment/
process sequence of Steps S202 to S206 is repeated
until the condition of n≥8 is satisfied. If it is thereafter
judged that the condition of n≥8 is satisfied (Yes in Step
S202), the water-supply-trap water supply control is com-
pleted. That is, the process sequence of Steps S202 to
S206 is repeated eight times to retain the water in the
water supply trap 24, whereby a flow passage between
the outer tub 7 and the detergent containing portion 8 is
sealed with the water.
Thus, even if the ozone is supplied into the outer tub 7,
the ozone is prevented from leaking to the outside
through the passage extending from the outer tub 7 to
the outside through the water supply hose 17, the water
supply trap 24 and the detergent containing portion 8.
The water-supply-trap water supply control is started by
the operation in Step S101 shown in Fig. 13A, and per-
formed parallel to a judgment/process sequence subse-
quent to the Step S102 to be described later. The judg-
ment in Step S202 is based on the condition of n≥8. How-
ever, the number n is not particularly limited, as long as
the water can be retained in an amount sufficient to seal
the flow passage between the outer tub 7 and the deter-
gent containing portion 8 with the water. For example,
the period in Step S203 may be shorter than 0.1 second,
and the condition may be set to n≥9.
Alternatively, the period in Step S203 may be slightly
greater than 0.1 second, and the condition may be set
to n≥7. Where the external water supply equipment (tap
water faucet or the like) has a higher water supply capa-
bility, the number n may be less than 8.
[0078] Referring again to Fig. 13A, the description will
be continued. At the start of the water-supply-trap water
supply control shown in Fig. 13C, the drain valve 18 is
opened as described above (Step S102), and it is judged
whether 30 seconds have elapsed from the opening of
the drain valve 18 (Step S103). If the elapsed time does
not reach 30 seconds (No in Step S102), the drain valve
18 is kept open for 30 seconds. Where the drum-type
washing machine 1 is continuously driven, water ad-
heres, for example, to the inner peripheral surface of the
outer tub 7 at the start of the trap water supply step. If
the water remains in the outer tub 7, the water gathers
in the bottom of the outer tub 7 with time. Therefore, there
is a possibility that the water gathering in the outer tub 7
be erroneously detected as the water supplied from the
dehumidification water supply port 36 in a judgment step
subsequent to Step S103. However, the drain valve 18
is opened for 30 seconds as described above, so that
the gathering water can be substantially drained. There-
fore, the reliability of the judgment subsequent to Step
S103 is improved. After a lapse of 30 seconds from the

opening of the drain valve 18 (Yes in Step S103), the
water level in the outer tub 7 is detected by the water
level sensor 47, and it is judged whether the water level
is less than a reset water level (Step S104). The reset
water level herein means a minimum water level which
can be precisely measured by the water level sensor 47.
That is, if the water level in the outer tub 7 is not less than
the reset water level, the water level sensor 47 can more
precisely measure the water level as compared with a
case in which the water level is less than the reset water
level.
[0079] If the water level in the outer tub 7 is less than
the reset water level (Yes in Step S104), the drain valve
18 is closed (Step S105), and a water level L1 detected
in the outer tub 7 at this time is read (Step S106). Then,
the dehumidification water valve 14 is opened (Step
S107). As the water to be retained in the overflow trap
45, the dehumidification water supplied from the dehu-
midification water supply port 36 with the dehumidifica-
tion water valve 14 being open is further supplied to the
outer tub 7 through the air duct member 31 to be retained
in the bottom of the outer tub 7.
[0080] On the other hand, if it is judged in Step S104
that the water level in the outer tub 7 is not less than the
reset water level (No in Step S104), it is judged whether
a draining operation is consecutively performed five
times (Step S108). That is, it is judged whether a process
sequence including Steps S104, S108, S110, S111,
S112 and S104 is consecutively repeated four times in
the trap water supply step. If this operation is the fifth
draining operation (Yes in Step S108), drain abnormality
information is provided, for example, by sounding a buzz-
er (not shown) or displaying an error indication number
on the operation/display section 6 (Step S109). That is,
if it is judged five consecutive times in Step S104 that the
water level in the outer tub 7 is not less than the reset
water level, the aforementioned abnormality information
is provided based on an assumption that the drain valve
18 malfunctions, that a drainage failure occurs, that the
laundry is wet and water contained in the laundry contin-
uously drips into the bottom of the outer tub 7 to increase
the water level in the outer tub 7, or that the water level
sensor 47 malfunctions. If this operation is not the fifth
draining operation (No in Step S108), the drain valve 18
is opened (Step S110), and it is judged whether 10 sec-
onds have elapsed from the opening of the drain valve
18 (Step S111). If the elapsed time does not reach 10
seconds (No in Step S111), the drain valve 18 is kept
open for 10 seconds. After a lapse of 10 seconds from
the opening of the drain valve 18 (Yes in Step S111), the
drain valve 18 is closed (Step S112), and it is judged
again whether the water level in the outer tub 7 is less
than the reset water level (Step S104). If the water level
is less than the reset water level (Yes in Step S104), the
drain valve 18 is closed (Step S105), and Steps S106
and S107 are performed in the aforementioned manner.
[0081] Referring to Fig. 13B, it is judged whether the
water level in the outer tub 7 is less than the reset water
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level (Step S113) after the dehumidification water valve
14 is opened in Step S107. If the water level is not less
than the reset water level (No in Step S113), it is judged
that a water supply abnormality does not occur, and the
dehumidification water valve 14 is closed (Step S122).
Then, it is judged whether the aforementioned water-sup-
ply-trap water supply control (see Fig. 13C) is completed
(Step S123). If the water-supply-trap water supply control
is not completed (No in Step S123), the machine is kept
standby until the completion of the water-supply-trap wa-
ter supply control. If it is thereafter judged that the water-
supply-trap water supply control is completed (Yes in
Step S123), the process goes to Step S118.
[0082] On the other hand, if it is judged in Step S113
that the water level in the outer tub 7 is less than the reset
water level (Yes in Step S113), it is judged whether a
predetermined first period, e.g., 120 seconds, has
elapsed from the opening of the dehumidification water
valve 14 or the start of the water supply from the dehu-
midification water supply port 36 (Step S114). If the
elapsed time does not reach 120 seconds (No in Step
S114), the dehumidification water valve 14 is kept open
for 120 seconds. If the time elapsed from the opening of
the dehumidification water valve 14 reaches 120 seconds
(Yes in Step S114), the dehumidification water valve 14
is closed (Step S115), and a water level L2 detected in
the outer tube 7 at this time is read (Step S116). Then,
it is judged whether a difference between the water levels
L1 and L2 satisfies a condition of L2-L1≥X (Step S117).
If the water level difference does not satisfy the condition
of L2-L1≥X (No in Step S117), water supply abnormality
information is provided (a water supply error process is
performed), for example, by sounding a buzzer (not
shown) or displaying an error indication number on the
operation/display section 6 (Step S119). Here, X is the
amount of water (predetermined threshold) required to
be retained in the overflow trap 45 for sealing the flow
passage between the outer tub 7 and the outside with
the water, and is preliminarily stored in the control section
40. That is, if the condition of L2-L1≥X is not satisfied,
there is a possibility that the water is not retained in the
outer tub 7 due to malfunction of the dehumidification
water valve 14.
Therefore, even if the drain valve 18 is opened in this
state, the overflow trap 45 fails to seal the flow passage
between the outer tub 7 and the outside with water.
Therefore, the ozone supplied into the outer tub 7 in the
ozone cleaning step is liable to leak through the flow pas-
sage extending from the outer tub 7 to the outside through
the overflow tube 37 and the drain hose 20. However,
the leak of the ozone can be prevented by providing the
water supply abnormality information.
[0083] On the other hand, if the condition of L2-L1≥X
is satisfied (Yes in Step S117), the drain valve 18 is
opened (Step S118), and it is judged whether 30 seconds
have elapsed from the opening of the drain valve 18 (Step
S120). If the elapsed time does not reach 30 seconds
(No in Step S120), the drain valve 18 is kept open for 30

seconds. If the elapsed time from the opening of the drain
valve 18 reaches 30 seconds (Yes in Step S120), the
drain valve 18 is closed (Step S121), and the trap water
supply step is completed.
[0084] Where the process goes to Step S118 after it
is judged in Step S113 that the water level in the outer
tub 7 is not less than the reset water level (No in Step
S113) and it is judged that the water-supply-trap water
supply control is completed (Yes in Step S123), the drain
valve 18 is opened in the same manner as described
above (Step S118). After a lapse of 30 seconds from the
opening of the drain valve 18 (Yes in Step S120), the
drain valve 18 is closed (Step S121), and the trap water
supply step is completed.
[0085] After the predetermined amount of water is re-
tained in the outer tub 7, the water is thus caused to flow
out into the drain hose 20 at a time by opening the drain
valve 18, whereby the water flows to the downstream
side of the drain hose 20 (to the outer side) as well as to
the upstream side of the overflow tube 37 (to the overflow
trap side) around the junction of the drain hose 20 and
the overflow tube 37. As a result, the water flowing to the
overflow tube side is retained in the V-shaped portion 95
of the overflow trap 45.

Effects

[0086] As described above, the trap water supply step
is performed to retain the water in the overflow trap 45
before the start of the ozone cleaning step, whereby a
part of the passage extending from the outer tub 7 to the
outside through the overflow tube 37 and the drain hose
20 is sealed with the water retained in the overflow trap
45. Therefore, even if the ozone cleaning step is there-
after performed, the ozone is prevented from leaking to
the outside of the drum-type washing machine 1 through
the passage extending from the outer tub 7 to the outside
through the overflow tube 37 and the drain hose 20. Thus,
the ozone odor is prevented from wafting to the outside.
[0087] The water supplied from the dehumidification
water supply port 36 through the air duct member 31 and
retained in the bottom of the outer tub 7 is used as the
water to be retained in the overflow trap 45. That is, there
is no need to supply water through the water supply hose
17 (see Fig. 2) connected to the upper portion of the outer
tub 7. Therefore, even if the dry laundry is preliminarily
loaded in the drum 10 prior to the ozone cleaning step,
it is possible to retain the water in the overflow trap 45
without wetting the laundry.
[0088] After the predetermined amount of water is re-
tained in the outer tub 7, the water to be retained in the
overflow trap 45 is caused to flow out into the drain hose
20 at a time with the drain valve 18 being open, whereby
the water flows to the downstream side of the drain hose
20 (to the outer side) as well as to the upstream side of
the overflow tube 37 (to the overflow trap side) around
the junction of the drain hose 20 and the overflow tube
37. As a result, the water flowing to the overflow tube
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side is reliably retained in the V-shaped portion 95 of the
overflow trap 45. With this arrangement, the water drain-
ing process can be efficiently performed without the need
for provision of the V-shaped overflow trap 45 on the
drain hose side.
[0089] As described above, the drain valve 18 is
opened, for example, when the water level sensor 47
judges that the condition of L2-L1≥X is satisfied (Yes in
Step S117 in Fig. 13B). Therefore, a value corresponding
to the amount of water to be retained in the overflow trap
45 is set in the water level sensor 47, whereby the water
can be reliably retained in the drain trap. Further, if the
water level sensor 47 judges that the condition L2-L1≥X
is not satisfied, the drain valve 18 is not opened, but the
water supply abnormality information is provided (Step
S119 in Fig. 13B). Therefore, the leak of the ozone to the
outside can be prevented, which may otherwise occur
when the ozone cleaning step is erroneously performed
with the outer tub 7 communicating with the outside
through the drain hose 20 or the like with no water re-
tained in the overflow trap 45 due to the malfunction of
the dehumidification water valve 14.
[0090] A small amount of water is required for retaining
the water in the overflow trap 45 and, therefore, a high
precision water level sensor would be required to pre-
cisely measure such a small amount of water. That is, a
water level sensor capable of precisely measuring even
a small amount of water would be required. However,
the amount of water to be used for retaining the water in
the overflow trap 45 is not particularly limited, as long as
the amount is not less than the aforementioned small
amount (because an excess amount of water greater
than the capacity of the drain trap 45 is drained to the
outside through the drain hose 20). Therefore, it is merely
necessary to judge whether the amount of the water re-
tained in the outer tub 7 is greater than the predetermined
level. To this end, it is judged whether a difference be-
tween the two water levels is greater than the predeter-
mined threshold (which is approximately equivalent to
the water amount required for retaining the water in the
overflow trap 45), i.e., whether the condition of L2-L1≥X
is satisfied. Thus, even if the water level is less than the
reset water level, it is possible to judge whether the small
amount of water is retained in the outer tub 7 without the
use of the high precision water level sensor. Therefore,
the water can be reliably retained in the overflow trap 45.
Without the need for the high precision water level sen-
sor, this arrangement does not lead to a cost increase.
[0091] Further, as shown in Fig. 13C, the water-supply-
trap water supply control is performed for retaining water
in the water supply trap 24 as well as in the overflow trap
45 before the start of the ozone cleaning step. Therefore,
a part of the passage extending from the outer tub 7 to
the outside through the water supply hose 17 and the
detergent containing portion 8 is sealed with the water
retained in the water supply trap 24. Therefore, even if
the ozone cleaning step is thereafter started, the ozone
is prevented from leaking to the outside of the drum-type

washing machine 1 through the passage extending from
the outer tub 7 to the outside through the water supply
hose 17 and the detergent containing portion 8. Thus,
the ozone odor is prevented from wafting to the outside.
[0092] Where the water is retained in the water supply
trap 24, as shown in Fig. 13C, the finishing agent valve
56 is controlled to be opened for a very short period, e.g. ,
0.1 second, to supply only a small amount of water to the
finishing agent water flow passage 522, and this opera-
tion is repeated a plurality of times (e.g., eight times).
Therefore, the water supplied at a time flows at a height
level lower than the upper water spout 535B of the fin-
ishing agent water flow passage 522, and further flows
out from the lower water spouts 535A. Thus, the water
bypasses the finishing agent container portion 87, but is
supplied into the water supply trap 24 through the deter-
gent agent container portion 81. That is, the water is sup-
plied to the water supply trap 24 through the bypass water
supply passage which bypasses the finishing agent con-
tainer portion 87. In addition, this operation is repeated
a plurality of times (e.g., eight times), so that the water
can be reliably retained in the water supply trap 24. Since
the water is supplied through the bypass water supply
passage, tap water not containing the finishing agent is
retained in the water supply trap 24. Therefore, the fin-
ishing agent is prevented from being retained in the water
supply trap 24.

Modifications

[0093] The present invention is not limited to the em-
bodiments described above, but various modifications
may be made within the purviews of the appended claims.
[0094] Although the overflow trap 45 is provided in the
overflow tube 37 upstream of the junction of the drain
hose 20 and the overflow tube 37, the overflow trap 45
may be provided downstream of the junction in the drain
hose 20. Further, overflow traps 45 may be provided up-
stream and downstream of the junction. In this case, it is
necessary to check if water is reliably retained in the over-
flow traps. Therefore, the water supply control (see Figs.
13A and 13B) should be performed based on the water
level detected by the water level sensor 47 as in the em-
bodiments described above.
[0095] In order to prevent the laundry from being wet-
ted, the dehumidification water valve 14 is opened to sup-
ply the dehumidification water into the overflow trap 45.
If no laundry is contained in the outer tub 7, for example,
the detergent valve 55 may be opened to supply the water
from the top of the outer tub 7 through the water supply
hose 17 without the possibility of the wetting of the laun-
dry.
[0096] In the water-supply-trap water supply control,
the water is retained in the water supply trap 24 by open-
ing the finishing agent valve 56 a plurality of times (e.g.,
eight times). However, where the user selects the air
wash course, water may be retained in the water supply
trap 24 by opening the detergent valve 55 or by opening
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the detergent valve 55 and the finishing agent valve 56,
because neither the detergent nor the finishing agent is
contained in the detergent containing portion 8.
[0097] The gas supply means is not limited to the
ozone generator 42, but may be adapted to generate a
gas effective for cleaning, deodorizing, sterilizing or dis-
infecting the laundry or to generate a gas effective for
aromatizing the laundry.
The axis of the drum 10 is not necessarily required to
extend laterally, but may extend anteroposteriorly. In this
case, the direction of the axis of the drum is not limited
to a generally horizontal direction, but the axis of the drum
may be inclined at an angle smaller than a predetermined
angle (e.g., up to about 30 degrees) with respect to the
horizontal direction. Further, the axis of the drum may
extend vertically.
[0098] The drum-type washing machine 1 is of a so-
called top open type in which the upper lid 2A is provided
on the top wall of the housing 2, but may be of a so-called
front open type in which a lid is provided on the front wall.
In the embodiments described above, the drum-type
washing machine 1 having the drying function has been
described as an example of the drum-type washing ma-
chine. The present invention is applicable to a drum-type
washing machine having no drying function and to a vor-
tex-type washing machine employing a pulsator.

Claims

1. A washing machine comprising:

a treatment tub in which laundry and water are
contained, and washing, dehydrating and other
operations are performed;
water supply means which supplies water to the
treatment tub;
a drain passage through which the water con-
tained in the treatment tub is drained to the out-
side;
an overflow passage through which excess wa-
ter is drained if an amount of the water contained
in the treatment tub is not less than a predeter-
mined amount, the overflow passage being con-
nected to the drain passage;
a drain trap provided as a part of at least one of
the drain passage and the overflow passage for
retaining water;
gas supply means which generates a laundry
cleaning gas and supplies the gas into the treat-
ment tub; and
water supply control means which controls the
water supply means to retain water in the drain
trap before the gas is supplied into the treatment
tub.

2. A washing machine as set forth in claim 1 further
comprising:

a drain valve provided in the drain passage up-
stream of a junction of the overflow passage and
the drain passage for opening and closing the
drain passage;
wherein the water supply control means closes
the drain valve and controls the water supply
means to retain a predetermined amount of wa-
ter in the treatment tub, and then opens the drain
valve to retain water in the drain trap.

3. A washing machine as set forth in claim 2 further
comprising:

a water level sensor which detects a water level
in the treatment tub;
wherein the water supply control means opens
the drain valve to retain water in the drain trap
if the water level sensor detects that the water
level reaches a predetermined water level.

4. A washing machine as set forth in claim 3, wherein
the water supply control means performs a water
supply error process if the water level sensor does
not detect that the water level reaches the predeter-
mined water level.

5. A washing machine as set forth in claim 3 or 4,
wherein, if a difference between a first water level
detected by the water level sensor after a lapse of a
first predetermined water supply period from start of
water supply to the treatment tub and a second water
level detected after a lapse of a second predeter-
mined water supply period is not less than a prede-
termined threshold, the water supply control means
opens the drain valve to retain water in the drain trap.

6. A washing machine as set forth in any of claims 1 to 5,
wherein the water supply means includes:

a water supply passage through which water is
introduced into the treatment tub;
a detergent containing portion provided in the
water supply passage for containing a detergent
and a finishing agent to be dissolved in the sup-
plied water; and
a water supply trap provided in the water supply
passage downstream of the detergent contain-
ing portion for retaining the supplied water,
wherein the water supply control means retains
water in the water supply trap before the gas is
supplied into the treatment tub.

7. A washing machine as set forth in claim 6,
wherein the water supply passage includes a bypass
water supply passage which bypasses the detergent
containing portion to supply water into the treatment
tub,
wherein the water supply control means supplies wa-
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ter through the bypass water supply passage to re-
tain water in the water supply trap.

8. A washing machine comprising:

a treatment tub in which laundry and water are
contained, and washing, dehydrating and other
operations are performed;
a drain passage through which the water con-
tained in the treatment tub is drained to the out-
side;
an overflow passage through which excess wa-
ter is drained if an amount of the water contained
in the treatment tub is not less than a predeter-
mined amount, the overflow passage being con-
nected to the drain passage;
a drain trap provided as a part of at least one of
the drain passage and the overflow passage for
retaining water;
gas supply means which generates a laundry
cleaning gas and supplies the gas into the treat-
ment tub;
an air circulation duct having opposite ends, one
of which is connected to a lower portion of the
treatment tub and the other of which is connect-
ed to a portion of the treatment tub other than
the lower portion, and configured to circulate air
flowing out of the treatment tub from the one end
thereof to introduce the air into the treatment tub
from the other end thereof;
dehumidification water supply means connect-
ed to the air circulation duct, and configured to
supply dehumidification water into the air circu-
lation duct for dehumidifying the air flowing
through the air circulation duct; and
water supply control means which controls the
dehumidification water supply means to supply
water into the drain trap from the air circulation
duct through the lower portion of the treatment
tub to retain water in the drain trap before the
gas is supplied into the treatment tub.

9. A washing machine as set forth in claim 8 further
comprising:

a drain valve provided in the drain passage up-
stream of a junction of the overflow passage and
the drain passage for opening and closing the
drain passage;
wherein the water supply control means closes
the drain valve and controls the dehumidification
water supply means to retain a predetermined
amount of water in the treatment tub, and then
opens the drain valve to retain water in the drain
trap.
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