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(57) ABSTRACT 

To provide a user-friendly drurn type Washing/drying 
machine With Which loading/unloading of laundry is easy, in 
Which a large outer tub and a housing regulated in siZe are 
realized by using a space in the housing effectively. In the 
drum type Washing/drying machine, a drum 23, Which 
rotates about an axis C extending along the lateral direction, 
is enclosed in the outer tub 20 disposed in the housing. The 
housing has an opening formed on the top and leads to a 
throW-in opening for loading the laundry in the drum 23, the 
throW-in opening formed on the peripheral Wall of the drum 
23. A main shaft 24 positioned on the axis C is supported by 
a ?rst bearing and driven by a direct drive type motor 30. A 
heat exchanger 42 to Which a Water pipe for supplying 
cooling Water is connected and a drying air channel includ 
ing a heater 48 are disposed on the side of the outer tub 20 
opposite to the side on Which the main shaft 24 and the 
motor are disposed. Heated air is bloWn into the outer tub 20 
through openings 296: formed around an auxiliary shaft 25. 
Thus, the space betWeen the outer tub 20 and the housing is 
effectively used, thereby achieving an excellent Weight 
balance of the outer tub 20. 
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Fig. 3 
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Fig. 7 
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DRUM TYPE WASHING AND DRYING MACHINE 

[0001] The present invention relates to a drum type Wash 
ing and drying machine having a drum rotated about a 
horizontal or inclined axis. 

BACKGROUND OF THE INVENTION 

[0002] A drum type Washing/drying machine has an outer 
tub and a cylindrical basket type drum Which is disposed in 
the outer tub and rotates about a horiZontal or inclined aXis. 
The drum is rotated in the outer tub containing Water With 
laundry loaded therein to Wash the laundry by tumbling 
them. After the Washing, the Wet laundry is dried by heated 
air bloWn into the outer tub. 

[0003] One of the major dissatisfactions among consum 
ers of the above drum type Washing/drying machine is the 
dif?culty in loading or unloading clothes. More speci?cally, 
a conventional and Widespread drum type Washing machine 
has a substantially rectangular parallelpiped housing pro 
vided With a front door Which opens laterally for a user to 
load clothes in. When the door is opened, a throW-in opening 
provided on the front end of the drum can be seen through 
an opening provided in the outer tub. Accordingly, the 
throW-in opening is typically located at a loWer part of the 
Washing/drying machine and, therefore, the difficulty in 
loading or unloading clothes cannot be completely elimi 
nated even by placing the Washing/drying machine on a 
dedicated platform. In order to resolve the dissatisfaction, in 
some of the currently available drum type Washing/drying 
machines, a throW-in opening of a drum is directed slightly 
upWard by the use of an inclined aXis. Also, in some 
Washing/drying machines, a throW-in opening is designed to 
be as large as possible. These structures, hoWever, cannot 
yield a satisfactory result for those Who are accustomed to 
user-friendly Whirl type Washing machines. 

[0004] Further, in one of Washing methods often carried 
out by the consumers, laundry is ?rstly soaked in a solution 
of bleach or the like stored in a bucket or the like, and then 
the laundry With the solution or only the laundry is trans 
ferred to the Washing tub of the Washing/drying machine. 
With the above-mentioned conventional drum type Washing/ 
drying machines, the laundry often drips the solution onto 
?oor When only the laundry is transferred from the bucket to 
the Washing tub (drum) and, also, it is very dif?cult to 
transfer the solution itself from the bucket to the Washing 
tub. Such difficulties are also considered as shortcomings of 
the drum type Washing/drying machine. 

[0005] OWing to the above arrangements of the drum type 
Washing/drying machine, the height of the housing could be 
decreased, but the Width and the length tend to increase. 
Particularly, since it is necessary to place the Washing/drying 
machine on a Waterproo?ng pan in collective housings such 
as an apartment, the housing is under a rigid siZe limitation. 
In turn, there has been a demand for a larger Washing 
capacity in recent years, and it is necessary to design such 
a Washing/drying machine Which has a housing reduced in 
siZe and an outer tub increased in capacity. Therefore, the 
space betWeen the housing and the outer tub is inevitably 
narroWed, and it is necessary to arrange components in the 
space more effectively. In the drum type Washing/drying 
machine, particularly, it is necessary to dispose not only 
components required for rotating the drum (e.g., the driving 
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unit for the drum), but also components required for drying 
(e.g., an air channel for drying), Which is considerably 
dif?cult. 

[0006] In the drum type Washing/drying machine, a cir 
culating air channel is formed to be used in a drying 
operation: for bloWing heated air into the outer tub; for 
discharging humid air containing Water evaporated from the 
Wet laundry out of the outer tub; for drying the humid air by 
passing it through a Water-cooling (or air-cooling) heat 
eXchanger Which condenses Water vapor into Water; and for 
heating the dry air again to supply the heated air into the 
outer tub. In the drying operation, the outer tub itself acts 
like a heat exchanger because the temperature inside the 
outer tub is raised due to the heated air While the temperature 
of the air outside the outer tub is relatively loW, and the Water 
vapor is sometimes condensed to form Water droplets inside 
the outer tub. The Water droplets remaining inside the outer 
tub after a completion of the drying operation drip on the 
laundry due to vibration of the outer tub Which occurs When 
a user takes out the laundry, thereby moistening the dried 
laundry in some cases. 

SUMMARY OF THE INVENTION 

[0007] The present invention is accomplished in vieW of 
the above-mentioned problems, and an object thereof is to 
provide a drum type Washing/drying machine Which is 
user-friendly and has a Washing capacity as large as possible 
by effectively using the space betWeen the housing and the 
outer tub Without increasing the siZe of the housing. 

[0008] Another object of the present invention is to pro 
vide a drum type Washing/drying machine capable of pre 
venting dried laundry from being moistened by Water con 
densed on an inner Wall of the outer tub during a drying 
operation. 
[0009] In accordance With a ?rst aspect of the present 
invention, a drum type Washing/drying machine includes: 

[0010] 
[0011] an outer tub having a body With a substantially 

cylindrical peripheral Wall enclosed in the housing; 

[0012] a drum With a substantially cylindrical periph 
eral Wall mounted rotatably about a horiZontal or 
inclined aXis in the outer tub; 

[0013] a throW-in opening formed on the peripheral 
Wall of the drum; 

a housing; 

[0014] an opening formed on the top of the housing, 
the opening of the housing leading to the throW-in 
opening; 

[0015] a lid for the opening of the housing; 

[0016] a main shaft ?xed to one side of the drum; 

[0017] a direct drive type motor connected directly to 
the main shaft and disposed at one side of the outer 
tub opposite to said one side of the drum to Which the 
main shaft is ?Xed; and 

[0018] a hot air inlet for supplying heated air for 
drying to the outer tub and a main part of an air 
channel leading to the hot air inlet both provided at 
the other side of the outer tub. 
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[0019] In the drum type Washing/drying machine accord 
ing to the ?rst aspect, it is possible to throw laundry in the 
drum from a substantially upright or obliquely upWard 
direction because the throW-in opening is provided on the 
top of the housing. Therefore, it is unnecessary for a user to 
bend When loading or unloading the laundry in the drum as 
is the case With a conventional drum type Washing/drying 
machine, and the user can easily load or unload the laundry 
Without changing her/his standing posture. Also, laundry, 
Which has been soaked into a liquid in a bucket in advance 
of Washing, can be transferred from the bucket to the drum 
together With the liquid. Thus, the drum type Washing/drying 
machine according to the ?rst aspect is user-friendly as a 
Whirlpool type Washing machine. 

[0020] Since the motor is provided at one side of the outer 
tub and the main part of the drying air channel is provided 
at the other side of the outer tub, it is possible to effectively 
use the space betWeen the housing and the outer tub While 
keeping a good balance. As a result, it is possible to suppress 
the siZe of the housing and While enlarging the outer tub 
(particularly, its diameter), thereby increasing the Washing 
capacity. Further, since the air channel and the motor are 
provided at opposite sides of the outer tub across the drum, 
the balance of Weight of the outer tub becomes so good that 
a suspension of the outer tub is easily achieved. Further 
more, oWing to the good Weight balance of the outer tub, 
oscillation in an extracting process is effectively suppressed. 

[0021] Since the direct drive method is employed for the 
rotational driving of the drum, noise is reduced because a 
belt such as a belt drive is eliminated. The direct drive 
method is advantageous in terms of electric poWer saving 
because the method is free from poWer losses otherWise 
caused by a slippage of the belt and so forth. In addition, 
With the above-described structure, an outer rotor type motor 
may be used for making the dimension of the housing along 
the axis as small as possible. 

[0022] In the drum type Washing/drying machine accord 
ing to the ?rst aspect, an air outlet Which extends from the 
outer tub to lead to the air channel may be provided at the 
loWer part of the body of the outer tub and at about the center 
in the axial direction of the body. 

[0023] With the above-described structure, the heated air, 
Which is supplied to the outer tub through the hot air inlet 
disposed at one side of the outer tub, ?oWs into the drum and 
then passes through gaps among the laundry articles and 
?bers of the laundry to exit from the drum through holes 
provided on the body of the drum. After that, the heated air 
?oWs mainly along the gap in the peripheral direction 
betWeen the drum and the outer tub to reach the air outlet, 
Whereby the heated air exits from the outer tub. Thus, since 
the drum is completely surrounded by the heated air, a 
temperature in the drum becomes uniformly high to improve 
the drying efficiency. Therefore, the time required for the 
drying operation is shortened and nonuniform drying is 
avoided. 

[0024] In accordance With a second aspect of the present 
invention, a drum type Washing/drying machine includes: 

[0025] 
[0026] an outer tub having a body With a substantially 

cylindrical peripheral Wall enclosed in the housing; 

a housing; 
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[0027] a drum With a substantially cylindrical periph 
eral Wall mounted rotatably about a horiZontal or 
inclined axis in the outer tub; 

[0028] 
[0029] a driving unit provided at one side of the outer 

tub for rotatably driving the main shaft; 

[0030] a hot air inlet for supplying heated air for 
drying to the outer tub and a main part of an air 
channel leading to the hot air inlet both provided at 
the other side of the outer tub; and 

[0031] an air outlet leading to the air channel and 
provided at the loWer part of the body of the outer tub 
and at about the center in the axial direction of the 
body. 

a main shaft ?xed to one side of the drum; 

[0032] Since the driving unit is provided at one side of the 
outer tub While the main part of the drying air channel is 
provided at the other side of the outer tub in the drum type 
Washing/drying machine according to the second aspect, too, 
it is possible to effectively use the space betWeen the housing 
and the outer tub. Accordingly, it is possible to maintain the 
siZe of the housing While enlarging the outer tub (particu 
larly, its diameter), thereby increasing the Washing capacity. 
Also, since the drum is completely surrounded by the heated 
air in the drying operation as described above, the tempera 
ture in the drum becomes uniformly high to improve the 
drying ef?ciency. Thus, the time required for the drying 
operation is shortened and nonuniform drying is avoided. 
Further, since no air channel is disposed at the upper part of 
the outer tub, it is possible to provide the throW-in opening 
on a top of the outer tub. According to the above-described 
structure, the user can load and unload the laundry easily 
With keeping her/his standing posture because the user can 
throW the laundry in the drum from the upright or obliquely 
upWard direction. 

[0033] In addition, in the drum type Washing/drying 
machine according to the second aspect, the driving unit 
may be the direct drive type motor Which is used also in the 
drum type Washing/drying machine according to the ?rst 
aspect or may be a belt drive type driving mechanism. 

[0034] In the drum type Washing/drying machine accord 
ing to the ?rst and second aspects, a part of the air channel, 
Which extends from the air outlet provided on the body of 
the outer tub along the axial direction of the body, may be 
formed integrally With the outer tub. 

[0035] For example, in the case Where the outer tub is 
molded out of synthetic resin, the part of the air channel may 
be integrally molded With the outer tub. In this case, it is 
possible to reduce the manufacturing and assembling costs 
as compared With the case of assembling them as separate 
components. 

[0036] In addition, in the drum type Washing/drying 
machine according to the ?rst and second aspects, the main 
part of the air channel may include a heater for heating the 
air and a heat exchanger to be used for dehumidifying the air 
evacuated from the outer tub by cooling. Either one of an 
air-cooling heat exchanger or a Water-cooling heat 
exchanger may be used as the heat exchanger; hoWever, it is 
preferable to use the Water-cooling heat exchanger for 
achieving a high degree of cooling effect With a small space. 



US 2003/0089138 A1 

[0037] In the drum type Washing/drying machine accord 
ing to the ?rst and second aspects, at least one of a detergent 
container and an operation panel may be disposed above the 
main part of the air channel. OWing to this structure, a space 
having the thickness of the drying air channel can be used 
effectively as a space for the detergent container or a space 
for an electrical circuit including sWitches and a display of 
the operation panel. 

[0038] It should be noted that, since the heated and high 
temperature air passes through the air channel, the electrical 
circuit of the operation panel is brought to a high tempera 
ture by the heat discharged from the air channel and it may 
fail. The detergent container, Which is typically made of 
synthetic resin, may be deformed if it becomes hot due to the 
heat. Therefore, it is preferable to provide a thermal insulator 
betWeen the main part of the air channel and the detergent 
container or the operation panel disposed above the main 
part. 

[0039] A typical eXample of the material used as the 
thermal insulator is glass Wool. Another eXample is a Water 
pipe Which passes cooling Water. It functions as a heat 
eXchanger Which dehumidify the air discharged during the 
drying operation from the outer tub by cooling it. When a 
part of the Water pipe is disposed betWeen the main part of 
the air channel and the detergent container or the operation 
panel, it also functions as the thermal insulator. According to 
the above-described structure, it is possible to surely prevent 
failures of the electrical components of the operation panel 
or the deformation of the detergent container because the 
heat discharged from the air channel is absorbed by the 
Water pipe, and is prevented from being conducted to the 
detergent container or the operation panel. 

[0040] According to a third aspect of the present inven 
tion, a drum type Washing/drying machine includes: 

[0041] 
[0042] an outer tub having a body With a substantially 

cylindrical peripheral Wall enclosed in the housing; 

[0043] a drum With a substantially cylindrical periph 
eral Wall mounted rotatably about a horiZontal or 
inclined aXis in the outer tub; 

[0044] a throW-in opening formed on the peripheral 
Wall of the drum; 

[0045] an opening formed on a top of the housing, the 
opening of the housing leading to the throW-in 
opening; 

[0046] 
[0047] a bloWer motor for bloWing heated air into the 

outer tub in a drying operation, the bloWer motor 
provided outside the body of the outer tub in such a 
fashion that the shaft of bloWer motor being sub 
stantially perpendicular to the aXis of the drum. 

a housing; 

a lid for the opening of the housing; and 

[0048] According to the above structure, the Width of the 
body of the outer tub can be increased by the siZe of the 
bloWer motor since the bloWer motor is not disposed outside 
the outer tub. Accordingly, it is possible to Widen the 
throW-in opening in the aXial direction of the drum, thereby 
making it easier to load and unload the laundry in and from 
the drum. 
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[0049] Further, in the drum type Washing/drying machine 
according to the third aspect, at least the upper part of the 
body of the outer tub may have a substantially cylindrical 
shape, and the bloWer motor may be disposed at any region 
near the body of the outer tub eXcept around the top of the 
body. 

[0050] With the above-described structure, it is possible to 
dispose the bloWer motor adequately in the space betWeen 
the housing and the outer tub, Which is advantageous for 
increasing the diameter of the outer tub While maintaining 
the siZe of the housing. 

[0051] According to a fourth aspect of the present inven 
tion, a drum type Washing/drying machine includes: 

[0052] 
[0053] an outer tub having a body With a substantially 

cylindrical peripheral Wall enclosed in the housing; 

[0054] a drum With a substantially cylindrical periph 
eral Wall mounted rotatably about a horiZontal or 
inclined aXis in the outer tub; 

a housing; 

[0055] an operation controller for increasing the rota 
tional speed of the drum to an increased speed Which 
moves Water deposited on the inner Wall of the outer 
tub after a predetermined drying operation is ?nished 
and for maintaining the increased speed for a pre 
determined period of time. 

[0056] In the drum type Washing/drying machine accord 
ing to the fourth aspect, the rotational speed of the drum for 
agitating the laundry during the drying operation is almost 
the same as that employed in the Washing process, and the 
rotational speed is increased When the drying operation is 
?nished. The increased rotational speed generates an air 
stream Which ?oWs through the space betWeen the drum and 
the outer tub at such a high speed that moves the Water 
droplets formed on the inner Wall of the outer tub. Thus, if 
the Water is condensed during the drying operation on the 
inner Wall of the outer tub, the high-speed air stream 
splashes the Water or moves the Water along the inner Wall 
of the outer tub to ultimately evacuate the Water from the 
outer tub. Therefore, no Water remains on the inner Wall of 
the outer tub When all the processes are ?nished, and it is 
possible to securely prevent the laundry from being moist 
ened by dripping of the Water deposited on the inner Wall of 
the outer tub Which may otherWise occur When the user takes 
the laundry out of the drum. The rotational speed for moving 
the Water deposited on the inner Wall of the outer tub may 
be almost the same as that employed in an extracting 
process, but the rotational speed may preferably be loWer 
than that in vieW of the oscillation and noise. For eXample, 
if the highest rotational speed in the extracting process is 
1,000 rpm, a rotational speed of 600 to 800 rpm achieves a 
satisfactory effect. 

[0057] The moistening of the laundry by the dripping of 
Water, Which occurs When the user takes the laundry out of 
the drum, is particularly prominent When the throW-in open 
ing is provided on the top of the drum. Therefore, the drum 
type Washing/drying machine according to the fourth aspect, 
particularly, is suitably used as a drum type Washing/drying 
machine having a structure Wherein the throW-in opening is 
formed on the peripheral Wall of the drum, and the opening 
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leading to the throW-in opening and the lid for the opening 
of the housing are provided on the top of the housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0058] FIG. 1 is a front vieW shoWing an appearance of an 
embodiment of a drum type Washing/drying machine 
according to the present invention. 

[0059] FIG. 2 is a top vieW shoWing an appearance of the 
drum type Washing/drying machine according to the present 
invention. 

[0060] FIG. 3 is a left side vieW shoWing an appearance 
of the drum type Washing/drying machine according to the 
present invention. 

[0061] FIG. 4A is a partly exploded top vieW shoWing the 
structure of a Water supply channel in the drum type Wash 
ing/drying machine according to the present invention. 

[0062] FIG. 4B is a top vieW shoWing a detergent con 
tainer of the drum type Washing/drying machine according 
to the present invention. 

[0063] FIG. 5 is a front longitudinal sectional vieW shoW 
ing the main part of an inside structure of the drum type 
Washing/drying machine according to the present invention. 

[0064] FIG. 6 is a front longitudinal sectional vieW shoW 
ing a drying air stream in the drum type Washing/drying 
machine according to the present invention. 

[0065] FIG. 7 is a left side vieW shoWing the main part of 
the drum type Washing/drying machine according to the 
present invention. 

[0066] FIG. 8 is a right side vieW shoWing the main part 
of the drum type Washing/drying machine according to the 
present invention. 

[0067] FIG. 9 is a top cross-sectional vieW shoWing the 
drying air stream in the drum type Washing/drying machine 
according to the present invention. 

[0068] FIG. 10 is a longitudinal sectional vieW shoWing 
the body of an outer tub in the drum type Washing/drying 
machine according to the present invention. 

[0069] FIG. 11 is a right side vieW shoWing a side face of 
the body of the outer tub of FIG. 10. 

[0070] FIG. 12 is a side sectional vieW shoWing main 
parts around a throW-in opening in the drum type Washing/ 
drying machine according to the present invention. 

[0071] FIG. 13 is a block diagram shoWing an electrical 
system of the drum type Washing/drying machine according 
to the present invention. 

[0072] FIG. 14 is a ?oWchart shoWing an example of 
operation of the drum type Washing/drying machine accord 
ing to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0073] Adrum type Washing machine according to the ?rst 
to fourth aspects of the present invention Will be described 
With reference to the accompanying draWings. As shoWn in 
FIGS. 1 to 3, a housing 1 forming an external shape of the 
drum type Washing/drying machine includes a slating face 
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1c betWeen the top face 1a and the front face 1b. The corner 
betWeen the top face 1a and the slanting face 1c, and the 
corner betWeen the slanting face 1c and the front race 1b are 
slightly rounded. A throW-in opening 3 is formed on the 
slanting face 1c and the top face 1a. A lid 2 is provided for 
the throW-in opening 3 With a horiZontal hinge 4 at the rear 
part of the throW-in opening 3. The lid 2 is foldable upWard. 
With the structure, When a user pulls up and pushes forWard 
the lid 2 With a handhold 2a, the lid 2 is folded as shoWn by 
the reference numeral 2‘ in FIG. 3 and stands at the rear of 
the throW-in opening 3. 

[0074] A detergent container 5 Which is WithdraWable 
frontWard is provided to the left of the lid 2, and an operation 
panel 6 extending in the front-back direction is provided to 
the right of the lid 2 as shoWn in FIGS. 4A and 4B. Various 
operation keys for setting Washing courses, start time and so 
forth as Well as various displays including a display Which 
is lit responsive to the settings, a display for shoWing the 
progress (percentage of completion) in a Washing course, a 
display for displaying the start time or a time remaining until 
the completion of the Washing course and so forth are 
properly disposed on the operation panel 6. Since most part 
of the operation panel 6 is facing upWard, its surface is 
almost perpendicular to the visual line of the user When the 
user stands in front of the Washing machine and looks at the 
operation panel 6. Thus the displays are easy to vieW and the 
operation keys are easy to press. 

[0075] As shoWn in FIGS. 2 and 4A, a Water inlet 7 for 
connecting to an external Water hose and a bath Water inlet 
8 for connecting to a bath Water hose are provided at the rear 
part of the lid 2 on the top face 1a of the housing 1. Abath 
Water pump 10 is disposed directly under the bath Water inlet 
8, and a Water supply valve 9 is disposed directly under the 
Water inlet 7. As shoWn in FIG. 4B, the detergent container 
5 has the shape of a box Whose top face as a Whole is 
omitted, and an inside thereof is divided into a poWdery 
detergent containing section 5a, a liquid detergent contain 
ing section 5b and a fabric softener containing section SC. 

[0076] The Water supply valve 9 is a quadruple valve, and 
is capable of selectively performing: Water supply via the 
poWdery detergent containing section 5a and the fabric 
softener containing section 5b; Water supply via the softener 
containing section SC for the ?nal rinsing; Water supply for 
balance adjustment in a centrifugal extraction Which Will be 
described later; or Water supply to a Water pipe for Water 
cooling a humid air containing Water vapor discharged from 
laundry in a drying operation Which Will also be described 
later. 

[0077] FIGS. 5-12 are appropriately simpli?ed for the 
convenience of folloWing explanations. In a conventional 
drum type Washing/drying machine, a drum With a substan 
tially cylindrical peripheral Wall is rotated about an axis 
extending horiZontally or slightly inclined upWard in the 
front-back direction. In the present invention, the drum type 
Washing/drying machine is provided With a drum 23 rotated 
about an axis extending horiZontally in the lateral direction. 

[0078] More speci?cally, as shoWn in FIGS. 5 and 7, an 
outer tub 20 With a substantially cylindrical peripheral Wall 
and substantially closed ends is retained inside the housing 
1 by Way of a pair of springs 21 and a damper 22. The 
springs 21 suspend and support the outer tub 20 from the 
right and left sides of the housing 1, and the damper 22 
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supports the lower part of the outer tub in the front-back 
direction, so that the outer tub 20 is allowed a certain degree 
of oscillation. The drum 23 With a substantially cylindrical 
peripheral Wall and substantially closed ends is provided 
inside the outer tub 20 rotatably about a horiZontal axis C 
extending laterally. The drum 23 is provided With many 
through holes 23a for passing Water. 

[0079] The main shaft 24 ?xed to the center of the left side 
of the drum 23 is supported by a ?rst bearing 26, Which is 
retained by a ?rst bearing case 27 ?xed to the left side of the 
outer tub 20. An auxiliary shaft 25 ?xed to the center of the 
right side of the drum 23 is supported by a second bearing 
28, Which is retained by a second bearing case 29 ?xed to the 
right side of the outer tub 20. The main shaft 24 and the 
auxiliary shaft 25 de?ne the horiZontal axis C. Oil seals are 
provided betWeen the main shaft 24 and the ?rst bearing 
cases 27, and betWeen the auxiliary shaft 25 and the second 
bearing cases 29, respectively, so that Water does not reach 
the ?rst and second bearings 26 and 28 When Water is stored 
in the outer tub 20. 

[0080] The motor 30 of the present embodiment is an 
outer rotor type direct current brushless motor, Whose rotor 
30b is provided at an end of the main shaft 24 projecting 
laterally from the left side of the outer tub 20. In turn, the 
stator 30a of the motor 30 is ?xed to the ?rst bearing case 
27, Which also functions as a motor base. The rotor 30b, 
Which includes permanent magnets, is disposed in such a 
fashion as to surround the outer periphery of the stator 30a, 
Which includes Winding Wires. OWing to the structure, the 
motor 30 is adequately thin in the direction of the horizontal 
axis C. Since the motor 30 is directly connected to the drum 
23 With the main shaft 24 as described above, When a driving 
current is supplied to the stator 30a from the control circuit 
(not shoWn), the rotor 30b is rotated, and thereby the drum 
23 is rotated via the main shaft 24 With the same speed. 

[0081] An air channel for circulating and supplying heated 
air to the outer tub 20 in the drying operation is disposed 
betWeen the outer tub 20 and the housing 1 (not shoWn in 
FIGS. 5 and 7) around the second bearing case 29 on the 
opposite side of the motor 30 across the drum 23. The 
channel Will be described in more detail later. 

[0082] A drain 36 is provided at the loWermost part of the 
outer tub 20. The drain 36 leads to an external gutter via a 
drain valve 37 through a drain hose (not shoWn). Thus, When 
the drain valve 37 is opened, Water retained in the outer tub 
20 is evacuated from the machine through the drain 36 and 
the drain hose. Also, a heater 38 extending substantially 
horiZontally is disposed under the outer tub 20 to heat the 
Water retained in the outer tub 20. 

[0083] Since the drum 23 is supported not by a cantilever 
manner but by both sides as described above, the drum 23 
has less tendency to sWay even if the laundry is huddled up 
in the drum by the extracting process. HoWever, tWo bal 
ancers are used for steadily suppressing the sWaying. One of 
them is a ?uid balancer 32 disposed on the left of the drum 
23 Where the motor 30 is also mounted. The ?uid balancer 
32 has a function substantially similar to that of a balancing 
ring used in conventional Whirlpool type Washing machines, 
Which suppresses the sWaying of the drum 23 by properly 
controlling the movement of ?uid in a circular holloW body. 

[0084] In turn, a plurality of Water storage tanks 33, each 
in the form of a pocket opened to the inside of the drum 23, 
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are radially attached to the circumference of the right side of 
the drum 23, opposite to the ?uid balancer across the drum 
23. The Water storage tanks 33 constitute a variable Weight 
type balance adjustment mechanism together With a noZZle 
34 for ejecting Water to the openings, a Water supply channel 
for supplying Water from the Water supply valve 9 to the 
noZZle 34 and so forth. More speci?cally, When the drum 23 
is at a predetermined rotating position, Water is ejected from 
the noZZle 34 to a Water storage tank 33 in front of the noZZle 
34. The Water is held in the Water storage tank 33 by the 
centrifugal force, and its Weight functions as an eccentric 
load of the drum 23. Thus, it is possible to alleviate the 
eccentricity of the Whole drum 23 by appropriately ejecting 
Water to the Water storage tank positioned opposite to the 
eccentric load generated by the laundry huddled in the drum 
23 across the horiZontal axis C. As for the balance adjust 
ment method and speci?c structure thereof, those proposed 
by the present applicant in Japanese Patent Application No. 
2001-161855 can be employed in the present invention. 

[0085] As shoWn in FIG. 12, the upper part of the periph 
ery of the outer tub 20 lies just under the lid 2 of the throW-in 
opening 3, and the drum 23 is placed inside the outer tub 20. 
An outer tub opening 200 on the periphery of the outer tub 
20 and a drum opening 230 on the periphery of the drum 23 
are positioned slightly frontWard from the upright direction. 
An outer tub door 201 is disposed for closing the outer tub 
opening 200. The outer tub door 201 is composed of a panel 
Which opens rearWard as being rotated about a shaft 202 
extending substantially in parallel With the horiZontal axis C. 
In turn, the drum door 231 for closing the drum opening 230 
is composed of a pair of panels 232 and 233. The door panels 
232 and 233 are respectively hinged to the periphery of the 
drum at opposite ends With respective shafts 234 and 235 
Which are substantially parallel With the horiZontal axis C. 
The door panels 232 and 233 open frontWard and rearWard 
respectively. When the user opens the lid 2 to load laundry 
in the drum 23, the outer tub door 201 and the drum door 231 
need to be opened too. In the present Washing machine, the 
opening operation is simpli?ed by a door opening/closing 
mechanism 203 of the outer tub door 201. OWing to the door 
opening/closing mechanism 203, the outer tub door 201 and 
the drum door 231 can simultaneously be opened/closed 
simply by opening/closing the outer tub door 201 and 
performing a lock/unlock operation of the outer tub door 
201. 

[0086] Since the drum 23 is rotated inside the outer tub 20, 
it is necessary that the position of the drum opening 230 
coincides With the position of the outer tub opening 200 
When the drum 23 is stopped. Therefore, a drum position 
?xing unit 35 is disposed on the left side of the outer tub 20, 
so that the stop position hinges on a meshing of an engage 
ment projection Which projects from the unit 35 and an 
engagement recess formed on the rotor 30b of the motor 30. 

[0087] The structure of the drying air channel Will here 
inafter be described in detail With reference to FIGS. 6 and 
8-11. The body 20a of the outer tub is formed by an integral 
molding of synthetic resin, Where the left side thereof is 
substantially closed and the right side thereof is opened, as 
shoWn in FIGS. 10 and 11. The body 20a has an opening 
20b under the substantially center of the horiZontal axis C 
for communication With the inside of the outer tub 20 and a 
tubular pipeline 20c Which is integrated thereWith and 
extends along the horiZontal axis C to the right side. The 










