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FIG. 4 
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ELECTRIC WASHING MACHINE 

TECHNICAL FIELD 

[0001] The present invention relates to an electric Washing 
machine. 

PRIOR ART 

[0002] Electric Washing machines usually perform a 
Washing process With the use of a detergent. 

SUMMARY OF THE INVENTION 

[0003] It is an object of the present invention to provide an 
electric Washing machine Which is capable of Washing 
laundry Without the use of a detergent. Further, the present 
invention is directed to an electric Washing machine Which 
uses a drastically reduced amount of a detergent. 

[0004] In accordance With a ?rst aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry, Water level 
detecting means for detecting a level of Water supplied into 
the Washing tub, and an electrolyZing device for electrolyZ 
ing the Water in use for a Washing process to impart a 
cleaning capability to the Water Without addition of a deter 
gent, the electric Washing machine characteriZed by energi 
Zation controlling means Which energiZes the electrolyZing 
device for the electrolysis When the Water level detecting 
means senses that the level of the Water contained in the 
Washing tub reaches a predetermined Water level Which is 
loWer than a Water level required for a Washing or rinsing 
operation after Water supply into the Washing tub is started 
for the Washing or rinsing operation. 

[0005] With this arrangement, the electrolysis is started by 
the energiZation and the timing of the start of the electrolysis 
is advanced, so that the electrolysis can be carried out for a 
longer period of time. As a result, Water electrolyZed to a 
high degree or so-called “densely electrolyZed” Water can be 
produced, thereby enhancing the cleaning capability. 

[0006] In accordance With a second aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry, an elec 
trolyZing device for electrolyZing Water in use for a Washing 
process to impart a cleaning capability to the Water Without 
addition of a detergent, and energiZation controlling means 
for controlling energiZation of the electrolyZing device for 
the electrolysis, the electrolyZing device including an elec 
trolyZing chamber, at least one pair of electrodes disposed in 
the electrolyZing chamber, and a Water communication path 
Which permits communication betWeen the electrolyZing 
chamber and the Washing tub for Water passage, the electric 
Washing machine characteriZed by air supplying means for 
supplying air into the electrolyZing chamber from a loWer 
portion of the electrolyZing chamber, Wherein the air sup 
plying means supplies the air during the energiZation by the 
energiZation controlling means. 

[0007] With this arrangement, the air promotes the How of 
the Water in the electrolyZing chamber, so that the Water can 
ef?ciently be electrolyZed. Therefore, densely electrolyZed 
Water can advantageously be obtained. 

[0008] In accordance With a third aspect of the present 
invention, there is provided an electric Washing machine 
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comprising a Washing tub for containing laundry, an elec 
trolyZing device for electrolyZing Water in use for a Washing 
process to impart a cleaning capability to the Water Without 
addition of a detergent, and energiZation controlling means 
for controlling energiZation of the electrolyZing device for 
the electrolysis, the energiZation controlling means includ 
ing means for detecting an energiZation electric current, 
Wherein the energiZation controlling means changes condi 
tions for the energiZation of the electrolyZing device accord 
ing to the detected energiZation electric current. 

[0009] This arrangement suppresses overcurrent during 
the electrolysis and permits adjustment of the energiZation 
electric current for the electrolysis When the Washing pro 
cess is performed With the use of a reduced amount of the 
detergent. Therefore, densely electrolyZed Water can advan 
tageously be obtained. The energiZation conditions are 
herein changed, for eXample, by changing the magnitude of 
the energiZation electric current, by sWitching betWeen con 
tinuous energiZation and intermittent energiZation, by 
changing the ratio betWeen an energiZation period and a 
non-energiZed period during the intermittent energiZation, or 
by interrupting the energiZation. 

[0010] In accordance With a fourth aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub provided in a housing for con 
taining laundry, an electrolyZing device for electrolyZing 
Water in use for a Washing process to impart a cleaning 
capability to the Water Without addition of a detergent, and 
energiZation controlling means for controlling energiZation 
of the electrolyZing device for the electrolysis, the housing 
having an openable lid covering a loading port through 
Which the laundry is loaded into and unloaded from the 
Washing tub, the energiZation controlling means including 
means for detecting the opening and closing of the lid, 
Wherein the energiZation controlling means stops the ener 
giZation upon detection of the opening of the lid. 

[0011] This arrangement gives a feeling of safety to a user. 

[0012] In accordance With a ?fth aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry and Wash 
ing the laundry therein, and an electrolyZing device for 
electrolyZing Water in use for a Washing process to impart a 
cleaning capability to the Water Without addition of a deter 
gent, the electric Washing machine characteriZed by Washing 
controlling means Which selectively effects a ?rst course in 
Which the detergent is added to Water contained in the 
Washing tub for a Washing operation and a second course in 
Which the Water electrolyZed by the electrolyZing device is 
employed for the Washing operation Without the addition of 
the detergent to the Water contained in the Washing tub, and 
intermediate dehydration period reducing means for reduc 
ing a period of an intermediate dehydrating operation to be 
performed after the Washing operation or a rinsing operation 
When the second course is effected by the Washing control 
ling means as compared With that When the ?rst course is 
effected. 

[0013] With this arrangement, a process time in the second 
course in Which a smaller amount of the detergent is used 
can be reduced. In the second course, a resistance caused due 
to bubbles of the detergent can be reduced, so that a 
dehydration effect can be enhanced in a shorter period of 
time. 
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[0014] In accordance With a sixth aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry and Wash 
ing the laundry therein, and an electrolyZing device for 
electrolyZing Water in use for a Washing process to impart a 
cleaning capability to the Water Without addition of a deter 
gent, the electric Washing machine characteriZed by Washing 
controlling means Which selectively effects a ?rst course in 
Which the detergent is added to Water contained in the 
Washing tub for a Washing operation and a second course in 
Which the Water electrolyZed by the electrolyZing device is 
employed for the Washing operation Without the addition of 
the detergent to the Water contained in the Washing tub, and 
Water drainage period reducing means for reducing a period 
of Water drainage from the Washing tub When the second 
course is effected by the Washing controlling means as 
compared With that When the ?rst course is effected. 

[0015] The second course in Which a smaller amount of 
the detergent is used suppresses the generation of the 
bubbles as compared With the ?rst course in Which a greater 
amount of the detergent is used, so that the Water can be 
drained in a shorter period of time. Therefore, a process time 
in the second course can be reduced by the Water drainage 
period reducing means. 

[0016] In accordance With a seventh aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry, and an 
electrolyZing device for electrolyZing Water in use for a 
Washing process to impart a cleaning capability to the Water 
Without addition of a detergent, the electric Washing 
machine characteriZed by energiZation controlling means 
Which, Where the detergent is added to Water contained in the 
Washing tub for the Washing process, stops energiZation of 
the electrolyZing device during a Washing operation but 
effects energiZation of the electrolyZing device during a 
rinsing operation. 
[0017] With this arrangement, the electrolysis is not car 
ried out during the Washing operation employing the Water 
containing the detergent, but carried out only during the 
rinsing operation. Therefore, the overcurrent can assuredly 
be prevented during the Washing operation, and a steriliZing 
effect can be provided during the rinsing operation. 

[0018] In accordance With an eighth aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry and Wash 
ing the laundry therein, and an electrolyZing device for 
electrolyZing Water in use for a Washing process to impart a 
cleaning capability to the Water Without addition of a deter 
gent, the electric Washing machine characteriZed by Washing 
controlling means Which selectively effects a ?rst course in 
Which the detergent is added to Water contained in the 
Washing tub for a Washing operation and a second course in 
Which the Water electrolyZed by the electrolyZing device is 
employed for the Washing operation Without the addition of 
the detergent to the Water contained in the Washing tub, 
Wherein the energiZation controlling means reduces a period 
of energiZation of the electrolyZing device or an energiZation 
electric current When the ?rst course is effected as compared 
With that When the second course is effected. 

[0019] With this arrangement, the electrolysis is also car 
ried out When the detergent is added, but the energiZation 
period or the energiZation electric current is reduced for 
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suppression of overcurrent. Thus, the Water can be electro 
lyZed Without any problem, and provide a steriliZing effect 
of the electrolyZed Water. 

[0020] In accordance With a ninth aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing laundry, and an 
electrolyZing device for electrolyZing Water in use for a 
Washing process to impart a cleaning capability to the Water 
Without addition of a detergent, the electric Washing 
machine characteriZed by energiZation controlling means 
Which, Where a dry-cleaning course is prede?ned for per 
forming the Washing process With the use of a dry-cleaning 
detergent, performs one of three control operations in the 
dry-cleaning course, the three control operations including a 
control operation in Which energiZation of the electrolyZing 
device is stopped and control operations in Which an ener 
giZation period or an energiZation electric current is reduced 
as compared With that in a course accompanying the ener 
giZation of the electrolyZing device. 

[0021] With this arrangement, shrinkage of clothes due to 
the electrolyZed Water can be suppressed in the dry-cleaning 
course. 

[0022] In accordance With a tenth aspect of the present 
invention, there is provided an electric Washing machine 
comprising a Washing tub for containing Water and laundry 
and Washing the laundry therein by agitating the Water and 
the laundry, the electric Washing machine characteriZed by 
Water treatment means for electrolyZing the Water to impart 
a cleaning capability to the Water, and air bubble generating 
means for generating minute air bubbles by injecting air into 
the Water. 

[0023] With this arrangement, the cleaning capability can 
be improved by the electrolyZed Water and ultrasonic Waves 
caused When the minute air bubbles are broken. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a side sectional vieW of a fully automatic 
Washing machine according to one embodiment of the 
present invention; 

[0025] FIG. 2 is a partly sectional front vieW of the fully 
automatic Washing machine shoWn in FIG. 1; 

[0026] FIG. 3 is a partly sectional side vieW of a Water 
treatment unit; 

[0027] FIG. 4 is a schematic diagram schematically illus 
trating the construction of the Water treatment unit as vieWed 
from the front side thereof; 

[0028] FIG. 5 is a plan vieW of an operation panel for 
illustrating the constructions of an operation section and a 
display section; 
[0029] FIG. 6 is a diagram illustrating the electrical con 
struction of the fully automatic Washing machine according 
to the embodiment; 

[0030] FIG. 7 is a How chart for explaining a Washing 
process in a standard course to be performed by the fully 
automatic Washing machine according to the embodiment; 

[0031] FIG. 8 is a How chart for explaining a Washing 
process in a Zero detergent course to be performed by the 
fully automatic Washing machine according to the embodi 
ment; 
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[0032] FIG. 9 is a timing chart for explaining the Washing 
process in the Zero detergent course to be performed by the 
fully automatic Washing machine according to the embodi 
ment; 

[0033] FIG. 10 is a flow chart for explaining a control 
operation for controlling the energiZation of the Water treat 
ment unit in the Zero detergent course in the fully automatic 
Washing machine according to the embodiment; 

[0034] FIG. 11 is a circuit diagram schematically illus 
trating an energiZation circuit and an electric current detec 
tion circuit according to the embodiment; 

[0035] FIG. 12 is a flow chart for explaining a Washing 
process in a Zero detergent course different from the course 
shoWn in FIG. 8 in the fully automatic Washing machine 
according to the embodiment; and 

[0036] FIG. 13 is a timing chart for explaining a prelimi 
nary Washing operation and a main Washing operation to be 
performed by the fully automatic Washing machine accord 
ing to the embodiment. 

EMBODIMENTS OF THE INVENTION 

[0037] A fully automatic Washing machine according to 
one embodiment of the present invention Will hereinafter be 
described With reference to the attached draWings. 

[0038] FIG. 1 is a side sectional vieW illustrating the 
construction of the fully automatic Washing machine accord 
ing to this embodiment. A bottomed cylindrical outer tub 2 
is suspended in a forWardly inclined manner Within a 
housing 1 of the Washing machine by front suspension rods 
3 and rear suspension rods 4 (though one front suspension 
rod and one rear suspension rod are shoWn in the ?gure, 
there are tWo front suspension rods and tWo rear suspension 
rods). A front upper portion of the housing 1 projects 
forWard correspondingly to the forWard projection of an 
upper portion of the inclined outer tub 2. The housing 1 has 
a Widely open front portion 16, Which is covered With a 
detachable front panel 17. Therefore, an upper portion of the 
front panel 17 projects correspondingly to the projection of 
the upper portion of the outer tub 2. 

[0039] A Washing/dehydration tub (inner tub) 5 having a 
multiplicity of dehydration perforations formed in a circum 
ferential Wall thereof is supported Within the outer tub 2 
rotatably about a dehydration shaft 6 thereof. The outer tub 
2 and the inner tub 5 constitute a Washing tub according to 
the present invention. Apulsator 7 (Water stream generating 
means) for generating Water streams Within the outer tub 2 
for agitation of laundry is disposed on an inner bottom 
portion of the inner tub 5. A driving mechanism 10 for 
driving the pulsator 7 and the inner tub 5 is provided at the 
bottom of the outer tub 2. The driving mechanism 10 
includes the dehydration shaft 6, a pulsator shaft 9 provided 
in the dehydration shaft 6 for rotating the pulsator 7, a motor 
8 provided coaxially With the dehydration shaft 6 and the 
pulsator shaft 9, and a clutch for sWitchably transmitting 
poWer of the motor 8 only to the pulsator shaft 9 or to both 
the pulsator shaft 9 and the dehydration shaft 6. The driving 
mechanism 10 principally rotates only the pulsator 7 in one 
direction or in opposite directions in a Washing operation 
and a rinsing operation, and unitarily rotates the inner tub 5 
and the pulsator 7 in one direction (or in a normal direction) 
in a dehydrating operation. The inner tub 5 is rotated once 
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by each turn of the motor 8. On the other hand, a reduction 
gear mechanism (not shoWn) is provided in a middle portion 
of the pulsator shaft 9, so that the pulsator 7 is rotated 
according to a reduction radio of the reduction gear mecha 
msm. 

[0040] AWater supply port 11 having a detergent container 
11a for supplying a detergent contained therein is provided 
on an upper rear side of the outer tub 2. AWater supply tube 
12 having a Water supply valve 13 provided in a middle 
portion thereof is connected to the Water supply port 11. 
When the Water supply valve 13 is opened, tap Water is 
supplied to the Water supply port 11 from an external tap 
through the Water supply tube 12. Thus, the tap Water flows 
doWnWard into the outer tub 2 from the Water supply port 11. 
One end of a Water drainage tube 14 is connected to a front 
bottom portion or loWermost portion of the outer tub 2. The 
Water drainage tube 14 is opened and closed by a Water 
drainage valve 15. The other end of the Water drainage tube 
14 is connected to an external seWage drain through a 
self-standing hose not shoWn. The opening and closing of 
the Water drainage valve 15 are associated With the sWitch 
ing of the aforesaid clutch. When a torque motor 26 (see 
FIG. 6) is not operated, the pulsator 7 is decoupled from the 
inner tub 5 so as to be solely rotated With the Water drainage 
valve 15 being closed. When the torque motor is operated to 
pull a Wire to the midst, the pulsator 7 is coupled to the inner 
tub 5 With the Water drainage valve 15 being closed. When 
the Wire is further pulled, the Water drainage valve 15 is 
opened With the pulsator 7 kept coupled to the inner tub 5. 

[0041] In the Washing machine according to this embodi 
ment, the outer tub 2 and the inner tub 5 are inclined forWard 
as described above, so that open tops of the outer tub 2 and 
the inner tub 5 are directed forWard With respect to a 
vertically upWard direction. That is, a center line CL of the 
outer tub 2 is tilted at a predetermined tilt angle 0t With 
respect to a vertical line VL. Thus, a user standing in front 
of the Washing machine can easily vieW the bottom of the 
inner tub 5 and easily take out the laundry. A tilt angle 0t of 
about 5 degrees to about 20 degrees ensures easy take-out of 
the laundry, and yet suppresses the projection of the housing 
1. In this embodiment, the tilt angle 0t is set at about 10 
degrees. 
[0042] An electrolyZing device 31 as Water treatment 
means is disposed on a loWer portion of a circumferential 
Wall of the outer tub 2. The electrolyZing device 31 is 
provided as a unit separate from the outer tub 2, and ?xed 
to the outer tub 2 by screWs, for example. The electrolyZing 
device 31 is located on a front side of the outer tub 2, and 
appears When the front panel 17 is removed. This arrange 
ment facilitates the repair and replacement of the electro 
lyZing device 31. 

[0043] The electrolyZing device 31 includes an electrolyZ 
ing chamber 32 provided separately from the outer tub 2, a 
pair of electrodes 33 disposed in the electrolyZing chamber 
32, an upper Water communication path 34 connecting an 
upper portion 69 of the electrolyZing chamber 32 to the outer 
tub 2, and a loWer Water communication path 35 connecting 
a loWer portion of the electrolyZing chamber 32 to the outer 
tub 2. 

[0044] The electrolyZing device 31 is located at such a 
vertical position that at least parts of the pair of electrodes 
33 are submerged in Water When the level of the Water 
contained in the outer tub 2 reaches a Washing Water level. 
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[0045] The pair of electrodes 33 include a ?rst electrode 
33a and a second electrode 33b. The ?rst electrode 33a and 
the second electrode 33b each have a thin square plate shape. 
The electrolyZing chamber 32 is con?gured in a thin box 
shape having a smaller depth (indicated by D1 in FIG. 3) 
With respect to the circumferential Wall of the outer tub 2. 
The ?rst electrode 33a and the second electrode 33b are 
disposed in predetermined spaced relation in the electrolyZ 
ing chamber 32 With surfaces thereof facing toWard the 
circumferential Wall of the outer tub. This arrangement 
suppresses the projection of the electrolyZing device 31 
provided on the circumferential surface of the outer tub 2. 
Thus, the electrolyZing device 31 is prevented from bump 
ing against the housing 1 When the outer tub 2 vibrates 
during the dehydrating operation. 

[0046] It is also conceivable that the electrolyZing cham 
ber 32 of the electrolyZing device 31 is provided integrally 
With the outer tub 2 and the electrodes 33 are provided inside 
the outer tub 2. In this case, hoWever, it is dif?cult to mount 
the electrodes 33 in a narroW space inside the outer tub 2 and 
to take out the electrodes 33 for maintenance and recycling. 
This is Why the electrolyZing device 31 is provided as a unit, 
i.e., as a Water treatment unit 60, Which can be mounted 
outside the outer tub 2. 

[0047] The Water treatment unit 60 is constructed so as to 
be handled unitarily in the assembling. For example, the 
Water treatment unit has the electrolyZing chamber 32, the 
pair of electrodes 33 disposed in the electrolyZing chamber 
32, and the pair of Water communication paths 34, 35 
extending from the electrolyZing chamber 32, so as to solely 
constitute the aforesaid electrolyZing device 31. The elec 
trolyZing chamber 32 and the pair of Water communication 
paths 34, 35 are integrally formed of a synthetic resin. 

[0048] The Water treatment unit 60 is mounted on a front 
loWer right portion of the outer tub 2 as seen from the front 
side thereof in FIG. 2 in an open space de?ned betWeen a 
corner of the housing 1 and the outer tub 2. An energiZation 
circuit 30 (see FIG. 6) is electrically connected to the Water 
treatment unit 60. The energiZation circuit 30 has a trans 
former 61 and the like. The transformer 61 Which typically 
has a greater Weight is stably ?xed to a highly strong front 
portion 62 of a right corner of the housing 1 as seen from the 
front side thereof. The transformer 61 may be ?xed to the 
bottom 64 of the outer tub 2. In this case, the vibrations of 
the outer tub 2 can advantageously be suppressed by utiliZ 
ing the great Weight of the transformer 61. 

[0049] The Water treatment unit 60 and the transformer 61 
are located in the vicinity of the open portion 16 of the 
housing 1 and, therefore, easily accessed through the open 
portion 16 for an assembling operation, a maintenance 
operation for repair, replacement or the like, and a disas 
sembling operation for recycling. Further, the Water treat 
ment unit 60 and the transformer 61 are closely located, so 
that electrical connection therebetWeen is easily established. 
Since the Water treatment unit 60 and the transformer 61 are 
detachably ?xed by screWs, the aforesaid operations can 
advantageously be performed. 

[0050] The Water treatment unit 60 and the transformer 61 
are ?xed at a position remote from electrical components for 
controlling motor rotation such as a rotation sensor 24 (see 
FIG. 6) provided in the motor 8 and a control circuit board 
65 ?xed to a front left portion 63 of the housing 1 and 
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including an invertor driving section 23 (see FIG. 6), and 
interconnection components (not shoWn) connecting these 
components. Thus, noises caused by the transformer 61 
during electrolysis can be prevented from exerting an 
adverse effect on the control of the rotation of the motor 8. 

[0051] As shoWn in FIG. 3, the electrodes 33 are disposed 
parallel to the largest face, e.g., a front face portion 71, of the 
thin-box-shaped electrolyZing chamber 32, and each have a 
plate shape having a siZe corresponding to the siZe of the 
front face portion 71. Since the electrodes 33 thus have 
greater areas, a requirement for the surface areas is satis?ed 
by a minimum number of electrodes 33. The electrodes 33 
are formed of a metal, and disposed in opposed relation. The 
plate-shaped electrodes 33 are supported at a predetermined 
inter-electrode pitch With opposite sides of plate faces 
thereof or opposite edges thereof being held. Opposite 
polarities are respectively applied to the pair of electrodes 33 
for the electrolysis of the Water. 

[0052] The arrangement of the electrodes 33 is not limited 
to the pair of electrodes having the opposite polarities. For 
example, three electrodes 33 may be disposed in juxtaposi 
tion With plate surfaces thereof opposed to each other. 
Alternatively, ?ve electrodes 33 may be disposed in juxta 
position With plate surfaces thereof opposed to each other. In 
these cases, the polarities of the electrodes 33 are alternated 
so that each adjacent pair of electrodes 33 have opposite 
polarities. What is important is that at least one pair of 
electrodes 33 are provided. Therefore, the folloWing descrip 
tion is directed to a case Where one pair of electrodes 33 are 
provided. 
[0053] The vertically opposite edges of the electrodes 33 
are held by the electrolyZing chamber 32. Upper edges of the 
electrodes 33 are held in recesses 77 formed in the electro 
lyZing chamber 32. These recesses 77 are de?ned betWeen a 
pair of ribs projecting inWard from a top face portion 75 of 
the electrolyZing chamber 32. LoWer edges of the electrodes 
33 are held by a bottom face portion 76 of the electrolyZing 
chamber 32 via terminal covers 85. The terminal covers 85 
cover the loWer edges of the electrodes 33, and seal gaps 
betWeen the bottom face portion 76 of the electrolyZing 
chamber 32 and the loWer edges of the electrodes 33 for 
prevention of accumulation of lint. The electrodes 33 may be 
supported at laterally opposite sides thereof. 

[0054] The inter-electrode pitch (indicated by D2), more 
speci?cally, a spacing (indicated by D3) betWeen the elec 
trodes 33, is preferably not smaller than 2 mm and not 
greater than 5 mm, for example. If the spacing is smaller 
than 2 mm, the lint is liable to come into a space betWeen the 
electrodes 33 and adhere on the electrodes, thereby reducing 
the electrolysis efficiency and the durability. If the spacing is 
greater than 5 mm, application of a higher voltage is 
required for maintaining the electrolysis ef?ciency at a high 
level, making practical construction dif?cult. With a spacing 
of not smaller than 2 mm and not greater than 5 mm, a 
practically high durability and a high electrolysis ef?ciency 
can be realiZed. 

[0055] It is conceivable that the electrolyZing chamber 32 
is formed of a material different from the material for the 
outer tub 2 or, alternatively, of the same material as the outer 
tub 2. In the latter case, the electrolyZing chamber 32 can 
easily be handled for recycling thereof. For example, the 
electrolyZing chamber 32 is formed of an ole?n resin such 
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as polypropylene (PP). This resin is also employed as the 
material for the outer tub 2 to impart the outer tub With a 
chemical resistance to Water containing agents such as a 
detergent and a bleaching agent. Further, addition of a 
reinforcing material such as glass ?bers to the material for 
the electrolyZing chamber 32 advantageously suppresses 
reduction in the strength of the tub due to increase in Water 
temperature. 

[0056] As shoWn in FIGS. 3 and 4, the electrolyZing 
chamber 32 has the bottom face portion 76, the front face 
portion 71, a rear face portion 72, a right side face portion 
73 and a left side face portion 74 Which extend upright from 
the periphery of the bottom face portion 76, and the top face 
portion 75. The electrodes 33 are disposed in a space de?ned 
by the face portions 71 to 76, and Water is retained in the 
space. The electrolyZing chamber 32 is con?gured so as to 
have a smaller dimension as measured from the front face 
portion 71 to the rear face portion 72. The electrodes 33 are 
disposed generally parallel to the front face portion 71. The 
electrolyZing chamber 32 is constituted by a pair of verti 
cally separable bodies 78, 79 (see FIG. 2). 

[0057] An upper portion 69 of the electrolyZing chamber 
32 is inclined With one side thereof located at a higher 
position. That is, the top face portion 75 of the electrolyZing 
chamber 32 is inclined upWard toWard the right side thereof 
as seen from the front side thereof. The upper Water com 
munication path 34 extends from a part of the rear face 
portion 72 at the higher position. The loWer Water commu 
nication path 35 extends from a part of the rear face portion 
72 at a loWer position of the electrolyZing chamber 32. 

[0058] The pair of Water communication paths 34, 35 are 
arranged generally parallel to each other in vertically jux 
taposed relation. The Water communication paths 34, 35 are 
tubes having a round section and formed integrally With the 
rear face portion 72 of the electrolyZing chamber 32. The 
shape of the pair of Water communication paths 34, 35 is not 
limited to the tubular shape, as long as spaces are de?ned 
therein for communication betWeen the inside of the elec 
trolyZing chamber 32 and the inside of the outer tub 2 for 
Water passage. It is also conceivable to provide the Water 
communication paths separately from the electrolyZing 
chamber 32 or integrally With the outer tub 2. 

[0059] The Water ?oWs into the electrolyZing chamber 32 
from the outer tub 2 through the loWer Water communication 
path 35. Water treated in the electrolyZing chamber 32 ?oWs 
out into the outer tub 2 through the upper Water communi 
cation path 34. The Water is caused to How in this manner by 
the Water streams generated in the outer tub 2 by the rotation 
of the pulsator 7. 

[0060] The Way of the Water How in the pair of Water 
communication paths 34, 35 is not particularly limited, but 
it is also conceivable that the Water ?oWs in a direction 
opposite to that described above. It is merely necessary that 
the pair of Water communication paths 34, 35 are provided 
for the Water inlet and the Water outlet, and it is also 
conceivable that at least one of the Water communication 
paths includes a plurality of Water communication paths, 
e.g., three or more Water communication paths. It is also 
conceivable that the pair of Water communication paths are 
provided unitarily or as a single Water communication path. 
For example, the single Water communication path is not 
divided into tWo Water communication paths for the Water 
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inlet and the Water outlet, but may double as a Water inlet 
path and a Water outlet path. The folloWing description is 
directed to a case Where the loWer Water communication 
path 35 and the upper Water communication path 34 serve as 
the Water inlet path and the Water outlet path, respectively. 

[0061] As shoWn in FIG. 3, the pair of Water communi 
cation paths 34, 35 are connected to the outer tub 2 via 
packings 81. The packings for the Water communication 
paths 34, 35 have the same construction and, therefore, an 
explanation Will be given only to the packing for the Water 
communication path 34. 

[0062] The packing 81 is a cylindrical elastic component 
such as composed of a rubber. The packing 81 is ?tted 
around the Water communication path 34. The packing 81 is 
press-?tted in a connection port 67 formed on an outer 
surface 66 (circumferential Wall) of the outer tub 2 exter 
nally of the outer tub 2. The packing 81 has a long sealing 
distance betWeen the tubular Water communication path 34 
and the connection port 67. The packing 81 is ?tted in a 
predetermined radially compressed manner to seal a gap 
betWeen the inner circumference of the connection port 67 
and the outer circumference of the Water communication 
path 34. The packing 81 is elastically deformable in its radial 
and axial directions. Thus, the packing 81 accommodates 
dimensional errors in the connection port 67 and the Water 
communication path 34. Further, the packing 81 can accom 
modate a dimensional difference betWeen a pitch of the pair 
of Water communication paths 34, 35 and a pitch of the pair 
of connection ports 67. The packing 81 accommodates 
thermal deformation of the outer tub 2 occurring When hot 
Water is retained in the outer tub 2. Thus, breakage and Water 
leakage can be prevented. 

[0063] Besides the cylindrical packing, an O-ring and a 
sheet packing may be employed as the packing 81. 

[0064] The electrolyZing chamber 32 has a plurality of 
?xing portions, e.g., four ?xing portions 80, provided in the 
vicinity of the pair of Water communication paths 34, 35 for 
?xing the electrolyZing chamber 32 to the outer tub 2 by 
screWs. The screWs 86 extending through through-holes of 
the ?xing portions 80 are externally screWed into bosses 68 
projecting from the outer surface 66 of the outer tub 2. 

[0065] Terminals 84 of the electrodes 33 extend outWard 
through the bottom face portion 76 of the electrolyZing 
chamber 32 as shoWn in FIG. 4. Even if Water drops adhere 
on the outer surface of the electrolyZing chamber 32 due to 
Water condensation and over?oW of the Water from the 
Washing tub, a short-circuit betWeen the terminals 84 of the 
pair of electrodes 33 is less liable to occur due to the Water 
drops. Thus, the terminals 84 can electrically be isolated 
from each other. Further, a separation plate 87 is provided 
for separating the terminals 84 of the pair of electrodes 33 
from each other. The separation plate 87 prevents movement 
of the Water drops to ensure the electrical isolation. The 
separation plate 87 may double as the ?xing portion 80 
formed integrally With the electrolyZing chamber 32 for 
reduction of the number of the components. 

[0066] The Water treatment unit 60 is assembled in the 
folloWing manner. With the separable bodies 78, 79 of the 
electrolyZing chamber 32 being separated from each other, 
the electrodes 33 are set in one 78 of the separable bodies. 
Then, the pair of separable bodies 78, 79 are combined With 
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each other, and seams thereof are sealed. Thus, the assem 
bling of the Water treatment unit 60 is completed. The Water 
treatment unit 60 having the box-shaped electrolyZing cham 
ber 32 per se can be tested, for example, for the sealing 
property and the electrolysis performance thereof, before it 
is mounted on the outer tub 2. Then, the pair of Water 
communication paths 34, 35 are externally press-?tted in the 
connection ports 67 of the outer tub 2 With the intervention 
of the packings 81. The ?xing portions 80 of the electro 
lyZing chamber 32 are respectively ?xed to the bosses 68 of 
the outer tub 2 by screWs. The terminals 84 of the electrodes 
33 are electrically connected to the energiZation circuit 30. 
Further, the Water treatment unit 60 can be removed from the 
outer tub 2 by performing the aforesaid operations in a 
reverse order. Thus, the maintenance operation and the 
disassembling operation for the recycling can be facilitated. 

[0067] Since the Water treatment unit 60 is thus provided 
on the outside of the outer tub 2, the mounting operation for 
mounting the Water treatment unit 60 on the outer tub 2, the 
maintenance operation for the Water treatment unit 60 and 
the disassembling operation for the recycling can easily be 
performed from the outside of the outer tub 2. If the 
electrodes 33 Were disposed betWeen the outer tub 2 and the 
Washing/dehydration tub 5, there Would be a need for an 
additional space in the outer tub 2 and additional Water to be 
retained in the space. Where the Water treatment unit 60 is 
mounted on the outer surface of the outer tub 2, on the other 
hand, the need for the additional space and the additional 
Water is obviated. 

[0068] It is herein merely necessary that the Water treat 
ment unit 60 Which ensures easy implementation of the 
aforesaid operations is provided as a unit separate from the 
outer tub 2 and unitarily handled. For example, the Water 
treatment unit 60 may include the pair of electrodes 33 and 
the ?xing portions 80 for ?xing the unit to the outer tub 2, 
and be adapted to electrolyZe the Water in use for the 
Washing process by its oWn or in cooperation With the outer 
tub 2 to impart a cleaning capability to the Water Without 
addition of the detergent. 

[0069] The Water treatment unit 60 is detachable from the 
outer tub 2, so that the detaching operation can highly 
conveniently be performed. Where the electrodes 33 contain 
a precious metal, easy recycling is advantageously ensured. 

[0070] Since the Water treatment unit 60 incorporates the 
electrolyZing chamber 32 and the pair of electrodes 33, the 
Water treatment unit 60 can unitarily be handled for the 
mounting and maintenance operations. Thus, these opera 
tions can further be facilitated. 

[0071] Since the electrodes 33 are supported at the oppo 
site sides thereof Within the box-shaped electrolyZing cham 
ber 32, the Water treatment unit 60 can be handled Without 
careful attention. Therefore, the assembling, maintenance 
and disassembling operations can further be facilitated. In 
addition, there is no possibility that the electrodes 33 are 
displaced or dislodged in the electrolyZing chamber 32 due 
to the vibrations of the outer tub 2 during the dehydrating 
operation. 

[0072] With the packings 81 provided betWeen the Water 
treatment unit 60 and the outer tub 2, dimensional errors in 
the outer tub 2 and the corresponding portion of the Water 
treatment unit 60 can be accommodated by elastic deforma 
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tion of the packings 81 When the Water treatment unit 60 is 
mounted on the outer tub 2, so that the mounting can easily 
be achieved. In addition, the sealing of the gap betWeen the 
Water treatment unit 60 and the outer tub 2 can be achieved. 
Therefore, bonding for the sealing can be obviated, so that 
labor for the assembling operation can be alleviated and the 
detaching and disassembling operations can be facilitated. 

[0073] By the provision of the pair of Water communica 
tion paths 34, 35, the Water inlet path and the Water outlet 
path betWeen the electrolyZing chamber. 32 and the outer tub 
2 can be separated, Whereby the Water is caused to ef?ciently 
?oW betWeen the electrolyZing chamber 32 and the outer tub 
2. Thus, the treated Water can be supplied into the outer tub 
2 for effective use in the Washing process Without Wastage, 
so that the cleaning capability and the steriliZing capability 
can be enhanced. Further, the Water from the outer tub 2 is 
caused to How Within the electrolyZing chamber 32 for 
ef?cient electrolysis. 

[0074] The pair of Water communication paths 34, 35 are 
spaced apart from each other, so that the treated Water is 
prevented from ?oWing back into the electrolyZing chamber 
32 immediately after ?oWing out of the electrolyZing cham 
ber 32. 

[0075] The pair of Water communication paths 34, 35 are 
provided at different vertical positions of the thin-box 
shaped electrolyZing chamber 32 provided on the outer 
surface 66 of the outer tub 2, so that the stagnation of the 
Water and the trapping of air can be suppressed. Thus, the 
Water is caused to How vertically (in a direction indicated by 
an arroW in FIG. 3) for ef?cient electrolysis. 

[0076] Where the Water ?oWs upWard in the electrolyZing 
chamber 32, the provision of the upper Water communica 
tion path 34 at the inclined upper portion 69 of the electro 
lyZing chamber 32 permits the Water ?oWing upWard in the 
electrolyZing chamber 32 to be guided along the inclination 
into the upper Water communication path 34 to speedily ?oW 
out, thereby facilitating the Water ?oW. The loWer Water 
communication path 35 provided at the loWer end of the 
electrolyZing chamber 32 prevents the stagnation of the 
Water in the electrolyZing chamber 32. This advantageously 
facilitates the Water How in the electrolyZing chamber 32. 

[0077] It is preferred that the electrodes 33 are thus 
provided in a space Where the Water ?oWs to ensure ef?cient 
electrolysis. It is particularly preferred that the electrodes 33 
are provided in a space Where the Water is circulated With 
respect to the outer tub 2. Thus, the use ef?ciency of the 
electrolyZed Water can be enhanced. For example, it is 
conceivable that a circulation mechanism is provided for 
forcibly circulating the Water by sucking the Water from the 
outer tub 2 through an inlet thereof and discharging the 
Water through an outlet thereof, and the electrodes 33 are 
provided in the circulation mechanism. The circulation 
mechanism may comprise a tubular Water passage for Water 
communication betWeen an upper portion and a loWer 
portion of the outer tub 2, and an electric pump for causing 
the Water to pass through the Water passage. The construc 
tion of such a circulation mechanism is disclosed in Japa 
nese Patent Application No. 2000-196894 and the like ?led 
by the applicant of the present invention. Besides, a knoWn 
construction for the Water circulation may be employed. 

[0078] Since the electrolyZing chamber 32 has a thin box 
shape having a smaller depth With respect to the outer 




















