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DRUM TYPE WASHING MACHINE Field of the Invention 5 The present
invention relates to a drum type washing machine for washing laundry
articles accommodated in a rotary drum by rotating the rotary drum
installed in a water tub. 10 Background of the Invention During the wash
cycle of a washing machine including a drum type washing machine, a
water temperature is an important factor in achieving an optimum
cleaning 15 efficiency. By performing the wash cycle while maintaining an
optimum water temperature suitable for laundry article, at which the
maximum cleaning po%p%f g\ffe%%%}f]@%béﬂ%ﬁflfﬁe optimum
cleaning efficiency can be achieved. This is especially true when a
detergent based on enzyme 20 action is used, an effectiveness of the

P enzymefis tdeterminedtby the water temperature. And also, by
intentionally increasing the water temperature, it is possible to sterilize
laundry articles or get rid of harmful insects attached to the laundry
artic_le§h UCSI%SS gtticgggéﬁh% like. @e %r{ggdsrurgéy%e \/&%%Qrilnq:maé:hivr}gsshing
equipped with a -1 structure for heating washing water mixed with &

maletargent fprto atargehlevel during the wash eyele, theredspemnay  in &

rotary drum by rotating the rotary drum installed in a water

tub.

Background of the Invention

During the wash cycle of a washing machine including a
drum type washing machine, a water temperature is an
impertant factor in achieving an optimum cleaning
efficiency. By performing the wash cycle while maintaining
an optimum water temperature suitable for laundry article,
at which the maximum cleaning power of a detergent is
obtained, the optimum cleaning efficiency can be achieved.

This is especially true when a detergent based on enzyme

action is used, an effectiveness of the enzyme is
determined by the water temperature. And also, by
intentionally increasing the water temperature, it is

possible to sterilize laundry articles or get rid of
harmful insects attached te the laundry articles, such as
ticks or the like.

Among drum type washing machines eguipped with a
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drum type washing machine capable of improving the cleaning efficiency
thereof by heating supplied water with a heater 5 and controlling the
heating operation to maintain a water temperature at a required level
using a detected water temperature, wherein the heater is installed inside
a recess formed on a lower peripheral surface of a water tub for
accommodating therein a rotary drum in approximately 10 parallel with a
peripheral surface of the water tub (see Japanese Patent Laid-open
Application No. H10-263284). In the conventional washing machines

S raGidetswithF cBpaGiig o teak R wHSHiRG waier 28 deséfledPalidveergent
upstg%mais ggpagageq éﬁr@f water t bg[g%ir_lg at@; h%atinlge15 ghereof. In s#%%wn R

a washing machine, since the water tub is tightly Saled by cﬁggnésa ront
drdoor ofthe washing gmashine; thecgenerated steamineseases aminternabning

ressure of the water tub. In such a washing machine, however, there is
e%ﬁéé&%kﬁaﬁﬁﬁiﬁ%é prasslifainsive theatéc|b ae 26 anvatosphericater

essure level far an accurate detection of the supplied water level. k
" Accort ﬁgﬁ?,’%ﬁ ait diic a@ebaegelnn%or?\%%ﬁ%%élﬂ/nprg\ﬁde%at%ncﬁgéﬁérgag water
rdipeaitinside ther water iubningluding the.generatedsteam, 4o the outside.  + o -

However, if the moist air is discharged to the outside, the 25 generated
togteameinthie moisteairmaytdet condensed intd rwatet Aad falhneaka watercess
fo%:)r(rbeackjStoorPegingl\gQgrretggﬂgggr_%l surface of a water tub for
accommodating therein a rotary drum in approximately
parallel with a peripheral surface of the water tub (see
Japanese Patent Laid-open Application No. H10-263284).

In the conventional washing machines provided with a
capability to  heat the washing water as descried above,
steam 1s generated 1in the water tub during the heating
thereof. In such a washing machine, since the water tub is
tightly " sealed by closing a front door of the washing
machine, the generated steam increases an internal pressure
of the water tub. In such a washing machine, however, there
is a need to maintain the pressure inside the water tub at
an atmospheric pressure level for an accurate detection of
the supplied water level. Accordingly, an air duct has been
conventionally provided to discharge the air inside the
water tub, including the generated steam, to the outside.
However, 1if the molst air is discharged to the outside, the

generated steam 1in the moist air may get condensed into

water and fall near a water exhaust opening where the moist
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air comes in contact with the outside air, which is visually and functionally
not preferable. Summary of the Invention Embodiments of the present
invention seek to provide a drum type washing machine capable of
maintaining a pressure inside a water tub at a constant level without
discharging steam generated in the water tub to the outside. 10 In
accordance with a first aspect of the present invention, there is provided a

deum type washing fnachine ,comprsing &, eyindeicaliretarydium having sua1ly
a closed bottom; a cylindrical water tub having a closed bottom and
aeccbnmmuodating #ireimthe rnotary @ram; a.detergent dispenser 15 for
loading therein a detergent, wherein a detergent-mixed water obtained by
supplying water into the detergent dispenser is supplied into the water

g{pm%lgg %%at% or.h t}p&% deterggnt-mixed. water up to a.target
mnmaﬁmﬁhe—%mme%ang'mstalled in a washing water heating bath

20 provided at a lower portion of the water tub, wherein near a path of the

water supplied into the detergent dispenser, the detergent dispenser is '
provide@wiiths EeAdensiig At fo? résTdensing Walet FronPhRfdist &y Provide a

rawn therethrough, and an opening_ of an air flo
Wt e Wafer b 35 10 prbvfe At o Hdidoms

ed at anagpstream sid

e con

A COMMUNIGANG, o oor e
e(ﬁ?h éghQH

it ;and wherein theGondgrsing nstant level without discharging

steam generated in the water tub to the outside.

In accordance with a

first aspect of the

present

invention, there i1s provided a drum type washing machine

comprising: & cylindrical

rotary drum having a

closed

bottom; & cylindrical water tub having a closed bettom and

accommodating therein the rotary drum;

for loading therein a detergent,

a detergent dispenser

wherein a detergent-mixed

water obtained by supplying water into the dstergent

dispenser is supplied into the water tub;

and a heater for

heating the detergent-mixed water up to a target temperature,

the heater being installed in a washing water heating bath

provided at a lower portion of the water tub,

whereln near a

path of the water supplied into the detergent dispenser, the

detergent dispenser 1is provided with a condensing unit for

condensing water from molst

air drawn therethrough,

and an

cpening of an air flow path communicating with the water tub

is provided at an upstream side of the condensing unit, and

wherein the condensing



unit has a bent passageway through which the moist air flows, and the

moist air is cooled and the water is condensed therefrom while the moist

air flows along the bent passageway. -3a Brief Description of the

Drawings The above and other objects and features of the present

invention will become apparent from the following 5 description of

preferred embodiments, given in conjunction with the accompanying

dranings, Inwhich. Fig..L shows £ crops sectiongl viaw ISR A o0 £10us,
configuration of a drum type washing machme in accordance with a

preferred empedimentafithe: presest invention: 10thg. 2.deseribesa sigehdensed
view depicting a configuration of a detergent case in accordance with a

prefareed cambbdihferithand Figh B providesca fopaviewsholfing @t passageway.
internal. structure of a water injection cover. 15 Detailed Description of

the Preferred Embodiment Fig. 1 shows a cross sectional view illustrating

a configuration of drum type washing machine 1 in accordance 20 with a
preferred embodiment of the present invention. Such drum type washing

machine 1 is configured to have an inclined drum type structure. To be

more specific, rotary drum 5 and water tub 3 for accommodating therein

rotary drum

—3a—
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5 are upwardly inclined at an angle of O with respect to the 25 horizontal
direction and disposed in housing 2 with their openings facing upward
with respect to the horizontal -4 direction. Accordingly, laundry articles
can be easily loaded into and unloaded from rotary drum 5 through door 8
provided on an upwardly inclined front surface of housing 2. Inventors of
the present invention conducted extensive 5 researches to find an
optimum angle of inclination, 8, of rotary drum 5, and it was disclosed that

it was preferable  to be about 25 5 degrees. By slanting rotary drum 5 at
QWEH%MMMHS whether they are children

(not infants) , adults or disabled person using 10 a wheelchair, can
conveniently load and unload laundry articles by opening door 8 without

havingtte betisbdewn aregardless: of theirkeight, making it pessiblesto o the
easily install this type of the washing machines in areas with limited
PI&5tiels stél 88 albathrodmiorithe ikes. 25mRotsytdrum ®is fnstalléd inlowing

A lh 3 su that its open ng.is, po ltloned at the front side of housing
. \Zg%vt\%ﬁ%%g 1bo((%t%m sur?acépo érotaryb%r%m Bl dispSsetlat thée' réjgrnsyiﬁél% ion

wilQusing: 2a FUHheE HQtary; drum.p isslanted  gych-that rotation axis R
thereof is declined toward the 20 rear side of housing 2 at a specific angle

8. Rotatibnall shafftckBsof fotaryefam Seis supperted bysbearig 16t rating a

configuration of a drum type washing machine in accordance
with a preferred embodiment of the present invention;

Fig. 2 describes a side view depicting a configuration
of a detergent «case in accordance with a preferred
embodinment; and

Fig. 3 provides a top view showing an internal

structure ¢f a water injection cover.

Detailed Description of the Preferred Embodiment

Fig. 1 shows a cross sectional view illustrating a
configuration of drum type washing machine 1 in accordance
with a preferred embodiment of the present invention. Such
drum type washing machine 1 is configured to have an
inclined drum type structure. To be more specific, rotary
drum 5 and water tub 3 for accommodating therein rotary drum
5 are upwardly inclined at an angle of 6 with respect to the
horizontal direction and disposed in housing 2 with their

openings facing upward with respect to the horizontal
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provided on a rear surface of water tub 3 in such a way that it is allowed
to rotate. Moreover, a belt driving structure is formed by installing driving
belt 19 between idler pulley 25 18 provided on rotational shaft 15 and
driving pulley 17 installed on a rotational driving shaft of drum driving -5
motor 4 adhered on a bottom surface of water tub 3, so that rotary drum 5
is driven to rotate by drum driving motor 4. Furthermore, rotary drum 5 is
provided with a number of drum perforations 20 on its peripheral surface
to allow water to 5 circulate inside water tub 3. Agitation blades 21

A 15 Gied" on theﬂ‘ﬁ:lﬁ%f PeRpheral SE%EQEY rot%ﬁ_?éifﬂ]ﬁ g_aﬁaaes@%ed@tﬁs ily
1508K8 the laundry articles, underge pounding,, ’Jt‘gt'%%}?y gft'@%ﬁjgnf%wlgoor 8

ropping down the laundry articles with the rotation of rotary
prWaierddb shhaving: waderdtiub mainihedyBer ane waterr ub-eovef 3bowhichy 2.
are connected to each other, has a cylindrical shape having a bottom
InysHibAHousifg 28 ifcorporated therdin VeatEr b 3 retalledisala extensive
mssuesggnﬁié)g structure (not Sh%"‘@hf“Ch that water tlyb 3 igpfggr%ed 15

toward a rear portion thereof together with rotary drum's accommodated . °F

rdhgrein.Mvater tub 3isimade by moldingresinfor aaeasy installation and a1 e
connection of various components as well as for a light weight. Laundry

tdoading/uinloadihg openingi6ds providedat asfrenttportionrotary drum 5 at
the angle © of about 25 = 5 degrees, any users, whether they
are children {not infants), adults or disabled person using
a wheelchair, c¢an conveniently load and unload laundry
articles by opening docor 8 without having to bend down
regardless of their height, making it possible to easily
install this type of the washing machines in areas with
limited spaces such as a bathroom or the likes.

Rotary drum 5 is installed in water tub 3 such that
its opening is positicned at the front side of housing 2
while the bottom surface of rotary drum 5 is disposed at the
rear side of housing 2. Further, rotary drum 5 is slanted
such that rotation axis R thereof is declined toward the
rear side of housing 2 at a specific angle 6. Rotational
shaft 15 of rotary drum 5 1is supported by bearing 16
provided on a rear surface of water tub 3 in such a way that
it is allowed to rotate. Moreocover, a belt driving structure
is formed by installing driving belt 19 between idler pulley
18 provided on rotational shaft 15 and driving pulley 17

installed on a rotaticnal driving shaft of drum driving
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20 of water tub 3, wherein center C thereof is upwardly eccentric with

respect to an opening center of rotary drum 5 (corresponding to rotation

axis R). Therefore, a center of door 8 approximately coincides with a

central line of laundry loading/unloading opening 6. In this manner, in 25
case center C of laundry loading/unloading opening 6 and that of door 8

are configured to be upwardly eccentric with -6 respect to rotation axis R
of rotary drum 5, even though a diameter of circular door 8 or an opening
diameter of laundry loading/unloading opening 6 are limited, a dead zone

nGS feduted WETd URRr RORS riteTotany AR 5Ahrotyhe latingry3, so that

m!ea%isg;g/a@l? ggiosoegifn%ﬁﬁ%@%e&%%gO%fS-dA%%Ofd'Q%wgeoun%{or .

di
can see and take out e laundry articles hccommodated in tary

FudrireDnlo caseofta epnfiguration in whichyotary diymyd is inclingd-and qrun
door 8 is disposed on a surface of housing 2 provided at an 1.0 inclined

Pediighe of fotary ditintB as g dreaw typeewashipg rachined in htoerdaater to
with Ehe preferred eemgo%lgwreng E} is _is 5%%3;0@” “true, making it easy for

ar g e A otveve? I tagd am Tovided

c%ﬁcu insi El %.
€ user 10 see an Inner space or rotar

orOperHrg digmeter of daundry /1 3 loading/unloading opgping.6 isgmallers ;.o
than that of rotary drum 5 and, also, center C of laundry

delpadingfunloadingaépeningss islupwardly eecantrid fram abolerrptatigrunding
mé%g%gg by lifting up and dropping down the laundry articles
with the rotation of rotary drum 5.

Water tub 3 having water tub main body 3a and water
tub cover 3b, which are connected to each other, has a
cylindrical shape having a bottom portion. Housing 2
incorporates therein water tub 3 installed via a suspension
structure (not shown) such that water tub 3 is declined
toward a rear portion thereof together with rotary drum 5
accommodated therein. Water tub 3 is made by molding resin
for an easy installation and connection of various
components as well as for a light weight. Laundry
loading/unlcading opening 6 is provided at a front portion
of water tub 3, wherein «center C thereof is upwardly
eccentric with respect to an opening center of rotary drum 5
(corresponding to rotation axis R). Therefore, a center of
docr 8 approximately coincides with a central line of
laundry loading/unlcading opening 6. In this manner, in
case center C of laundry loading/unlcoading opening 6 and

that of door 8 are configured to be upwardly eccentric with
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of rotary drum 5, a lower portion of laundry loading/unloading opening 6 is
overlapped with an opening 20 end portion of rotary drum 5, as shown in
Fig. 1. In such configuration, if some of laundry articles are out of rotary
drum 5 through the opening thereof, the laundry articles out of rotary
drum 5 may be trapped between rotary drum 5 and water tub 3 by the
rotation of rotary drum 5. In order to 25 prevent the laundry articles from
being trapped, provided at the portion overlapped with the opening of

__rotary drum 5 is_-7 loading/unloading opening frame bodg 14 having
* alséﬁﬁgri/ anti- ﬁ%bap%f?f}sigﬁul‘% protfUdettofard & Hher porGiBRbf TRy @

a19me ey whereindoading/unlogding opening frame body, 14 6OVEIS.Qcter  of
peripheral portion of laundry loading/unloading 5 opening 6."Laundry

1 cantivrap pretiusign d3lis soiformegasitaiinérease aipretruding amaeatofzone
its lower portion largely overlapped with the opening of rotary drum 5.

LSPUFREF et 180ndty é}ﬁ?ﬁapl@%ﬁ%sidﬁ ﬁ@_ protruded frefiRe © through
L aﬁpﬁﬂl%g gforg&%.r ¥ dj }7 Hml% 5%%? t%%'é‘r'{‘ & r[ugorgon %fig?raryor%)%rq %?CF Hoor 8.

when the amount of laundry articles is substantial, the laundry articles
ncearrbe preventedifeomabeing forced eut: of theiopening duking the rotatien +he

of rotary drum 5, which, in turn, prevent thereof from being trapped
Laysveenastary LGtk s aprwatek fub 315 padTdry antittrap protfusiease of

a %%H%EEJ?a?&%PQﬂ?%&uch rotary drum 5 is inclilined and door

8 1is disposed on a surface of housing 2 provided at an
inclined angle of rotary drum 5 as in drum type washing
machine 1 in accordance with the preferred embodiment, this
is especially true, making it easy for the user to see an
inner space of rotary drum 5.

However, 1in case an opening diameter of laundry
loading/unloading opening 6 is smaller than that of rotary
drum 5 and, also, center C of laundry loading/unloading
opening 6 is upwardly eccentric from above rotaticn axis R
of rotary drum 5, a lower portion of laundry
loading/unloading opening 6 is overlapped with an opening
end portion of rotary drum 5, as shown in Fig. 1. In such
configuration, if some of laundry articles are out of rotary
drum 5 through the opening therecf, the laundry articles out
of rotary drum 5 may be trapped between rotary drum 5 and
water tub 3 by the rotation of rotary drum 5. In order to
prevent the laundry articles from being trapped, provided at

the portion overlapped with the opening of rotary drum 5 is
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with the laundry articles agitated by rotary drum 5. Herein, since a contact
resistance increases due to adherence of the laundry articles as a contact
area with the laundry articles increases, contact friction between the
laundry articles and 20 laundry anti-trap protrusion 13 increases. As a
result, a soft textile may be damaged by the repetitive contact frictions.
To that end, as shown in the cross sectional view of Fig. 1, a surface of
laundry anti-trap protrusion 13 has a radial shape without flat surface.
Due to the radial 25 shape of the surface of laundry anti-trap protrusion

LopdiRg /dontad ared withthetduridiaridesis reflubed therebyugiry anti-
£ SUPPrEssing damages inflicted, on the Jaundry articles, Furthermore, . . -
i-trap b fha leu‘ra(ﬁty of fidle

laundry anti-trap protrusior% 13 may be provided wi sor
rdeeessestarmiedyceqdthe contact desistayce-aswel ag the eantagt areamithody

the laundry 5 articles. In drum type washing machine 1 in accordance
LvitHPiRer preferféd ériboBihe MO Wakhihg Watéeheatiny bet dbfer unloading
ooigating detergent-mixed water _(;Ek:re washin%waterobeir]Ig3 mixed with the 4

pofieterg%ng ‘supplied intd water ub™3 1s inSBlied 104t atowest portion 6" ee

covater 340 theseby heat the detargentynixedwaterup 13&r-tion largely
temperature at which cleaning efficiency can be optimized in terms of the

odypesbbradndryt articles betng Washed and tleaninyrpowér.of tRierther, due

txgmggﬁ%%ry anti-trap protrusion 13 protruded from the
opening of rotary drum 5 toward the inner portion of rotary
drum 5, when the amount of laundry articles is substantial,
the laundry articles can be prevented from being forced out
of the opening during the rotation of rotary drum 5, which,
in turn, prevent thereof from being trapped between rotary
drum 5 and water tub 3.

Laundry anti-trap protrusion 13 tends to be in contact
with the laundry articles agitated by rotary drum 5. Herein,
since a contact resistance increases due to adherence of the
laundry articles as a contact area with the laundry articles
increases, contact friction between the laundry articles and
laundry anti-trap protrusion 13 increases. As a result, a
soft textile may be damaged by the repetitive contact
frictions. To that end, as shown in the cross sectional
view of Fig. 1, a surface of laundry anti-trap protrusion 13
has a radial shape without flat surface. Due tec the radial
shape of the surface of laundry anti-trap protrusion 13, the

contact area with the laundry articles is reduced, thereby
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Water drain outlet 22 is opened on a bottom surface of 15 washing water
heating bath 10, and heater 11 for heating water is disposed in washing
water heating bath 10. Further, washing water heating bath 10 has the
approximately horizontal bottom surface and is slightly inclined so that
water drain outlet 22 can be opened at a lowest portion. 20 Heater 11 is
disposed in approximately parallel with the bottom surface of washing
water heating bath 10. Washing water heating bath 10 has an inner wall

in stainless steel,

ce cavered, by heat protectian plate 33 made of a
Suﬁ'{freiaédslrsid“%%d p%erl%grggfgh 3 L‘hcfeeéedﬂgtogg ent f&* rte%";}@e&

71
eater orme

al

ruleaierprotectiondifting 34aattached fo Realprotection plate 33. e provided

Therefore, even in -9 case a temperature of heater 11 is abnormally

wijhbreased byahedter ¢f beigeonstantlyopowered on duetocebreakdowntact

or, an control abnormality in absence of the washing water in washin

LERater heating Bath’ £, thé fhinét Peripheraf wall GH5 washirig watée

arheating;bath 10 is covered with heat protection plate 33, thereby
preventing a high heat from being radiated to washing water heating bath
10 andcaising avdeformatiomor amettingsthéreof, Father,sineeuppel: the
and lower surfaces of a portion of heater 11 are covered by 10 heater

Prfitéction fittifly 34, 1E portiot? BEiGdocizl® abole Watérdrair bhtlef 82, Tox
heQ%¥H3dﬁQPQfééﬁ@3H£§%§ water (the washing water being mixed

with the detergent) supplied into water tub 3 is installed

%aundry

at a lowest portion of water tub 3 to thereby heat the

detergent-mixed water up to a temperature at which cleaning

efficiency can be optimized in terms of the types of laundry

articles being washed and cleaning power of the detergent.

Water drain outlet 22 is opened on

a bottom

surface of

washing water heating bath 10, and heater 11 for heating

water 1s disposed in washing water heating bath 10.

washing water Theating bath 10 has

Further,

the approximately

horizontal bottom surface and is slightly inclined so that

water drain outlet 22 can be opened at a lowest portion.

Heater 11 1s disposed in approximately parallel with the

bottom surface of washing water heating

bath 10.

Washing water heating bath 10 has an inner wall

surface covered by heat protection plate 33 made of a thin

stainless steel. A leading end portion of heater 11 formed

to be bent 1is supported by heater protection fitting 34

attached to heat protection plate 33.

Therefore,

aven in
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not directly transferred, thereby preventing resin member of water drain

outlet 22 and water drain pipe attached thereto from being detrimentally
affected. Moreover, due to heater 15 protection fitting 34, it is possible to
prevent a radiant heat from heater 11, which is reflected by rotary drum 5
having a mirror surface, from affecting a portion of water tub 3, which is
uncovered by heat protection plate 33. For a drum type washing machine
provided with a 20 capability to heat washing water, steam is generated

in water tub 3 by the heating. When door 8 is closed, water tub 3 is

CoHifigRtly-SERed b présscéomactirrbelldws 12 frovided lat Yaukidpyeased by

loading/unloading opening 6 with door 8. Consequently, the generat
e EEa T RRnE DB siie Rer S, Homeer g Sreadrem or

archapge insides watentuib 3-is not preferalles whieh wilkbe described ;40 in

hereinafter. To be more specific, a water level detector is provided to
wastipphywthesgropeambantofiwater for laurdry Jarticles aecomimodatedvinll of
rota,rg drum 5 into water tub 3 with first and second water supply valves

"35g'and 30 ¥6'be 5 destiibed fater HoweveP in case the WaiFlevéiish  neat
p:dgtected hased on the pressure inwater. b3, the water lqvel detectin ¢,

is hindered by the pressure variance according to the amount’of water
besupplied ihte watertiub+3: sAccardingtys in deeant type Washing thashiieddmsing
a qgg%%?ﬁggionA or a melting fthereof. Further, since upper
and lower surfaces of a portion of heater 11 are covered by
heater protecticn fitting 34, the portion being located
above water drain outlet 22, heat radiation of heater 11 1is
not directly transferred, thereby preventing resin member of
water drain outlet 22 and water drain pipe attached thereto
from being detrimentally affected. Moreover, due to heater
protection fitting 34, it is possible to prevent a radiant
heat from heater 11, which is reflected by rotary drum 5
having a mirror surface, from affecting a portion of water
tub 3 , which is uncovered by heat protection plate 33.

For a drum type washing machine provided with a
capability to heat washing water, steam 1is generated in
water tub 3 by the heating. When door 8 is closed, water
tub 3 is airtightly sealed by press-—contacting bellows 12
provided at laundry loading/unloading opening 6 with door 8.
Consequently, the generated steam increases a pressure

inside water tub 3. However, the pressure change inside

water tub 3 1s not preferable, which will be described

_10_
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10 with the preferred embodiment of the present invention, air in air trap

45 communicating with water drain outlet 22, the air being compressed
according to a supplied water level, is guided to water level detector 46
through air pipe 47 and, then, water level detector 46 detects the supplied
water 15 level based on a pressure of the compressed air, requiring the
pressure inside water tub 3 to be maintained at an atmospheric pressure,
meaning that in case if pressure increases due to the steam generated by

the heating, the pressure inside water tub 3 must be relieved by releasing

NORRHRARGRE to the olBidES HowsvRF \hén thie steamts Ldigelargedestor is

pﬁﬁ% ngs&de%{)t issggjcr)%%% ar%%gonéi%gs]%n%moutsige airr, VM%Q}S v%'%%allﬁaun dry

not preferable an cause on. Theretore”ds &' means o
arelieving the:pressiuie baild-up insidewater b 3 due+o sieam, druphtype, ; « h
25 washing machine 1 in accordance with the preferred embodiment is
T lprgvidednivith apexh@ust pathrand arstructurea 1vkefor cohdensihg 80d to  be

collecting steam being discharged from water tub 3. As illustrated in Fig. )
o oL A % Weg(gﬁ flow Pathy 289s coffiectédt®an upper =

1,oneendo Sir éxhaust p?pe

depostion of water b tyh 3-whergas the other end, fhereof is gonnected with, .
detergent dispenser 27. Fig. 2 presents a detailed configuration of
ledetérgenedispehser 27130 beimdeeed by the pressure variance
according to the amount of water supplied into water tub 3.
Accordingly, in drum type washing machine 1 in accordance
with the preferred embodiment of the present invention, air
in air trap 45 communicating with water drain outlet 22, the
alr being compressed according to a supplied water level, is
guided to water level detector 46 through air pipe 47 andg,
then, water level detector 46 detects the supplied water
level based on a pressure of the compressed air, requiring
the pressure inside water tub 3 to be maintained at an
atmospheric pressure, meaning that in case if pressure
increases due to the steam generated by the heating, the
pressure inside water tub 3 must be relieved by raleasing
the moist to the outside. However, when the steam is
discharged to the outside, it 1is cocoled and condensed by
outside air, which is visually not preferable and may cause
a malfunction. Therefore, as a means of relieving the
pressure build-up inside water tub 3 due to steam, drum type
washing machine 1 in accordance with the preferred

embodiment is provided with an exhaust path and a structure

-11-
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specific, detergent dispenser 27 includes detergent storage unit 61 and
water injection cover 62 for covering an upper 10 portion of detergent
storage unit 61. Connected to a lower portion of detergent storage unit 61
is water supply pipe (water supply passageway) 7 connected to water tub
3. Provided at a side portion of detergent storage unit 61 is second water
supply valve 30 for dispensing tap water 15 supplied from water supplying
port 26 while air exhaust pipe 48 is connected to water injection cover 62.
Detergent storage unit 61 has an extractable/retractable container (not
LShowA)SER FOREpGiich Sthbbdy 2 ByShFading He feqaited Bt off rom
wad@é?rgg%a@q supplementary washing 20 aids such as fabric softner or
the like into the extracted container and then pushing the
extractable/retractable- gontainet into detergent sterage unit 61 detergent pipe
or the supplementary washing aids can be set. Hereinafter, an operation
( BF Hrimtype wdshirPmaehifen 25 dteshfiguredias Hesaribedrabove wifl water

e brjefly explained. Further, a configuration and an operation for .
tU*‘g%ndqe'nsir\'% & 212 tésm Sétgéargte ?rﬁflwatt%letﬁ‘ﬁosfanﬂi?heﬁ%fb?ﬁiﬁﬁq‘t with

adewatertub 3 will bedescribed. Hereim, @ serigs of, ,operalions from g 41104
wash cycle to a rinse cycle is automatically performed by inputting

cangtiystions tora 5 manipldatiorddisplaydianet provided26n an upper fioat more
specific, detergent dispenser 27 includes detergent storage
unit 61 and water injection cover 62 for covering an upper
portion of detergent storage unit 61. Connected to a lower
portion of detergent storage unit 61 is water supply pipe
{water supply passageway) 7 connected to water tub 3.
Provided at a side portion of detergent storage unit 61 is
second water supply valve 30 for dispensing tap water
supplied from water supplying port 26 while air exhaust pipe
48 1is connected to water injection cover 62. Detergent
storage unit 61 has an extractable/retractable container
inot shown) at a front portion of housing 2. By inputting
the required amount of detergent and supplementary washing
aids such as fabric softner or the like into the extracted
container and then pushing the extractable/retractable
container into detergent storage unit 61, detergent or the
supplementary washing aids can be set.

Hereinafter, an operation of drum type washing machine
1 configured as described above will be briefly explained.

Further, a configuration and an operation for condensing the
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portion of housing 2 under the control of a controller (not shown). After
opening door 8 and loading laundry articles into rotary drum 5, a proper
amount of detergent corresponding to 1.0 the laundry article load is
loaded into detergent dispenser 27. Once an operating start is
manipulated on the manipulation/display panel, water drain valve 28 is
closed, whereas first water supply valve 29 is opened to supply water.
The supplied water is sprayed from shower nozzle 31 15 into rotary drum
5 to soak the laundry articles, allowing washing water containing

STfieSbIveE detergeht toTbe Hidd® Sodked theréiid. THereafter iseeohdwater to
WP Yalye 30 15, 0pgned,n (g onfigirion, Second watel Supl ses ot
[ S

ereal.
valve 30 includes detergent supply valve 30a for supfﬁylng water
opaixediwith detergent info watestub Zin-startingdhe wash- cyele andyc1. i
supplementary washing aid supply valve 30b for supplying supplementary
ayyashing &id riixedPfith waterintd wateri-8 bfter completingthewashto  a

macr}/flemwgeg tt}%was %ycle IS started, detergent supply valve 30a is _
opened. 25 Fig- 3 ltstrates an nternAr Stdctare of Whter ThiectiBRCover ront

pcB2 obdetergant disnenser 274ta-be more 13 specifie, with openingief, (¢
detergent supply valve 30a, water supplied from water supplying port 26
shenteds water injection cover 62 through first inlet port 63. Next, water is

After opening deor 8 and locading laundry articles into
rotary drum 5, a proper amount of detergent corresponding to
the laundry article load is loaded into detergent dispenser
27. Once an operating start 1is manipulated on the
manipulation/display panel, water drain valve 28 is closed,
whereas first water supply valve 29 is opened to supply
water. The supplied water is sprayed from shower nozzle 31
into rotary drum 5 to soak the laundry articles, allowing
washing water containing dissclved detergent to be also
soaked thereinto. Thereafter, second water supply valve 30
is opened. 1In this configuration, second water supply valve
30 includes detergent supply valve 30a for supplying water
mixed with detergent into water tub 3 in starting the wash
cycle and supplementary washing aid supply valve 30b for
supplying supplementary washing aid mixed with water into
water tub 3 after completing the wash cycle. When the wash
cycle 1s started, detergent supply valve 30a is opened.

Fig. 3 1illustrates an internal structure of water

injection cover 62 of detergent dispenser 27. To be more
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injected in a shower-like pattern into detergent storage 5 unit 61 through a
plurality of water injection holes 65 provided at path 64 for diverging water
to a plurality of branch lines. Thereafter, the injected water is mixed with
the detergent-mixed water loaded into detergent storage unit 61 to pass
along water supply pipe 7 connected to a bottom 10 portion thereof and
then supplied into water tub 3 through water inlet 9. Since water inlet 9 is
provided near an upper rear surface of water tub 3 and water tub 3 is
inclined, the detergent-mixed water falls along the rear surface of water

SPEthb'E and Hidh &ﬁ%@%sﬁiﬁg ?}\?atf@r%%g Batk 10 f!’b?ﬁ BClowest water
spostian thereaf, %a%%85r'9€igbng9¥s gvngé*}”eg %@F%g%ﬁg@ ng baih 1% g?;?éct ion

an approximately horizontal bottom surface and is ed at aesliig
cangle (3., 2o 3udegreas) dewardh an 0pening position of water draidter  is
~opening 20 22. Accordingly, the detergent in the detergent-mixed water
IMAjeefe’Fintd Washint Weifef hehlifig bath 1orremamson @ bottomsurfaderage

thereof.as g consequence of a friction resistance with, the bottom surface,
unv&r?ert(e%e%s the Wa é’?hls ex u?slll\}féﬁ fn!ﬁé/cteo intd Watér drainopening ;ﬁg}k 565

pibisi2Rimesinca-water drain-valve, 28ds 6losed, water.drain opening 22, o«
is quickly filled with water so that detergent is -14 collected on the bottom
bnﬁm@@hﬁkpwg&nrﬁﬁmn@aﬁﬁﬁgo_the injected water is mixed with

the detergent-mixed water lcaded into detergent storage uniﬁ
61 to pass aleong water supply pipe 7 connected to a bottom
portion thereof and then supplied into water tub 3 through
water iniet 9.

Since water inlet 9 is provided near an upper rear
surface of water tub 3 and water tub 3 is inclined, the
detergent-mixed water falls along the rear surface of water
tub 3 and then enters washing water heating bath 10 from a
lowest portion thereof. As described above, washing water
heating bath 10 has an approximately horizontal bottom
surface and is inclined at a& .slight angle (e.g., 2 to 3
degrees} toward an opening position of water drain opening
Z2. MAccordingly, the detergent in the detergent-mixed water
injected into washing water heating bath 10 remains on a
bottom surface thereof as a consequence of a friction
resistance with the bottom surface, whereas the water is
exclusively injected into water drain opening 22. At this
time, since water drain valve 28 1s closed, water drain

opening 22 is quickly filled with water so that detergent is
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Further, since the detergent-mixed water is supplied by first water supply
valve 29 up to a level corresponding to the laundry article load in water
tub 3, the detergent 5 becomes soluble in water when the detergent-mixed
water is heated by heater 11 up to a predetermined temperature. Next,
once rotary drum 5 is driven to rotate by drum driving motor 4, an
intensive water flow generated in water tub 3 forms a vortex and, thus,
water is mixed with 10 detergent in washing water heating bath 10.
Further, due to the interaction with the heating operation of heater 11, it

cqd hB&diBlé t6BbRFhBWdHIngatérnitt detergerf fsuffigéntys  bath 10.

FLgi oéve’d therein. ThC wasgéntge\g ter enfers rotary cygm 5.thro%qlh Mg g
p%r??:rartlonssi C gllowelrllﬂ% itto15e feg‘f‘tl?ve}ﬁ';L pgnetratae and glegts absoﬁge%{%y Y

f the laungdry: articles sgaked with waterAgitatien blades 2t previdedoning to
the inner peripheral surface of rotary drum 5 make the laundry articles

thimdekg pdarding Fictibh by fifiilg dprand28Rppifigdown thé fgundigtergent

nSgfigles with fhe fotation of 20 fotary drum p. Ageqr d?ﬁgéydéfl% laundny oier is
articles are agi a?edjby theé repetl‘ffve pouncﬁng Motio S, resulﬁng in the

neeffestive washing.eperation. Although-anjepeningof yotanydrwm-5 and
laundry loading/unloading opening of water tub 3 are provided, as a
conséitrehce ofibellows-12 attatched 25 to toading/emlodding operiing by drum

4 frame body 14 getting firmly adhered to an inner Eortion of door 8c\1Nhen
Qﬁ%ﬁ%ﬁs%&%@ﬁ,Q’ an l1ntensive water flow generated 1In water

tub 3 forms a vwvortex and, thus, water 1is mixed with
detergent in washing water heating kath 10. Further, due to
the interaction with the heating operation of heater 11, it
is possible to obtain the washing water with detergent
sufficiently dissolved therein. The washing water enters
rotary drum 5 through drum perforations 20, allowing 1t to
effectively penetrate and get absorbed by the laundry
articles socaked with water. Agitation blades 21 provided on
the 1inner peripheral surface of rotary drum 5 make the
lauﬁdry articles undergo pounding motion by lifting up and
dropping down the laundry articles with tThe rotation of
rotary drum 5. Accordingly, the laundry articles are
agitated by the repetitive pounding motions, resulting in
the effective washing operation. Although an opening of
rotary drum 5 and laundry lecading/unlcoading opening of water
tub 3 are provided, as a conseguence cof bellows 12 attached
to loading/unloading opening frame body 14 getting firmly

adhered to an inner portion of door 8 when door 8 is closed,
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-15 the washing water is prevented from being splattered to outside.

When the washing water is heated by heater 11, steam is generated in

water tub 3, increasing an internal pressure 5 of water tub 3 and to relieve

the pressure, it is introduced into water injection cover 62 through air

exhaust pipe 48. As depicted in Fig. 3, the introduced steam flows from

steam inlet opening 66 connected to the other end of air exhaust pipe 48

toward cooling unit (condensing unit) 67 for 10 allowing the steam to flow

along a bent passageway, cooling unit 67 being provided near water
Chfjection bt 64'2EGrthet, codlify Ghit 67 is coRflguridchav@abentred to

ageway where a plurality of wall portions 67a are protruded from

both side walls of a passageway extending 15 from steam inlet opening
66 to wokection portH8 Commurtieating svith-andianenbottoerpertion 0f steam
. detergent storage unit 61. Since water injection cover 62 is cooled by the
1 Sy&tet fiewire on Anehiite stitfhice’ theke6F\TRifel Hatéfis Supplied theressure
o Steam ntrodyced from steam inle! 20 apening 66 is cooled and, ;1 o 4 ceq

condensed while ff%wmg along the bent passageway of cooling um?%? as
irindicateddy amarew; dhecongensed ainisdisghasged inlo.detergentpe 45

storage unit 61 through collection port 68. Further, the condensed water
Afafls fromi6ollettiol port 68 intb detargemBiogeinies] flows from steam

inlet opening 66 connected to the other end of air exhaust

8]

pipe 48 toward cooling unit (condensing unit) 67 for
allowing the steam to flow along a bent passageway, cooling
unit 67 being provided near water injection path &4,
further, coecling unit 67 1is configured to have a bent
passageway where a plurality of wall portions 67a are
protruded from both side walls of a passageway extending
from steam inlet opening 66 to collection ©port 68
communicating with an inner bottom portion of detergent
storage unit €1. Since water injection cover 62 is cooled
by the water flowing on an entire surface thereof while
water is supplied, the steam introduced from steam inlet
opening 66 1s cocled and condensed while flowing along the
bent passageway of cooling unit 67 as indicated by an arrow.
The condensed air is discharged into detergent storage unit
6l through collection port 68. Further, the condensed water
falls from collection port 68 into detergent storage unit 61
to return toe water tub 3 through water supply pipe 7. In

this manner, 1in case the steam generated by heating the
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25 to return to water tub 3 through water supply pipe 7. In this manner, in
case the steam generated by heating the -16 washing water increases
the internal pressure of water tub 3, the steam is discharged to detergent
dispenser 27 and then returned to water tub 3 as condensed water.
Accordingly, the pressure inside water tub 3 is uniformly maintained 5
without steam being discharged to the outside. Moreover, since trap 7a
formed by bending a passageway in a U-shape is formed at water inlet 9
of water supply pipe 7, water collected in trap 7a prevents the steam

W eldh Water [iF 3 ¥ bethg mbdtliédd 6 aetergertstBfageunits 3
81 10 throughwater supply nipe. 7, instead of.ait expiaust pipe 48, -In using, p .,

supplementary washing aids, e.g., treating the laundry articles with a
rdabric.sdftener, the supplemeftanswashing: aiskis inpatied into Bccordingly,

supplementary washing aid accommodating space separately provided
“HromPE 35 Uetérgent %ﬁ:gﬁm MBd&fng Spacedn the extractablefrétrabtabid ained

wsf;%?ctﬁf-@ersy%%rr}z’ ifbaeg){%e f&){ggﬁ‘%@ Ihe laundry articles with the fgbric or

tner is selected on the manipulation disp?ay panel, a &r'the was Oc%}%fjev
s isceompleted; supplementary washingQid supply yaiue=30biis 20 openedhe is
so that water containing the supplementary washing aid is supplied into
fofaed tup B. Ondeesuppledfdntay washingtaid supplypvalve B0bes 7, water

ened, water supplied from ‘
collecteéd 1n E%gp a prevents the steam generated in water

tub 3 from being introduced into detergent storage unit 61
through water supply pipe 7 instead of air exhaust pipe 48.
In using supplementary washing aids, e.g., treating
the laundry articles with a fabric softener, the
supplementary washing aid is inputted into a supplementary
washing aid accommodating space separately provided from a
detergent accommodating space in the extractable/retractable
container. Then, if a cycle for treating the laundry
articles with the fabric softner 1s selected on the
manipulation/display panel, after the wash c¢ycle 1is
completed, supplementary washing aid supply valve 30b is
opened so that water containing the supplementary washing
aid is supplied into water tub 3. Once supplementary
washing aid supply valve 30b is opened, water supplied from
water supplying port 26 is introduced into water injection
cover 62 through second inlet port 69, as shown in Fig. 3.
Thereafter, the water flows along water injection path 70

for the supplementary washing aid to be injected into

17 -



10

15

20

25

water supplying port 26 is introduced into water injection cover 62 through
second inlet port 69, as shown in Fig. 3. 25 Thereatfter, the water flows
along water injection path 70 for the supplementary washing aid to be
injected into -17 detergent storage unit 61 through water injection hole 71.
Then, the water is mixed with the fabric softner and then supplied into
water tub 3 through water supply pipe 7. After the wash cycle is
completed, dirty washing water 5 is discharged to the outside by opening
water drain valve 28. Further, by performing a water-extraction cycle for

G bR Totahy R s BEA highlspeRECtHE WALk wates fehaming e 71+
rribg laundry articles is disgharggd wﬁ%wa@{éubf%&tﬂ%g%odﬁe%r and then

perforations 20 to be discharged to the outside. 10 After the
supatei-extraction eyele is completed rwateh is supplied:isto waterdsabB by
opening first and second water supply valves 29 and 30. By repeating a

rinse &y éRTard the "Raferiasiraltion cydlaerdpetificchunibertftimes) water

1 dhg, washingwater remaining in,the Igundry articles [5 removed 15 By, .
performing the water-extraction cyclantth end, the laundry articles

mhecome algostdrem-etwater andavashing:isr somplated.inallys after ot at ing
opening door 8, the laundry articles are unloaded. As in the

rogfarementivhed configuration: ifsoey druph20-5 ighinclineda itds easyoining
igoﬁggpdiggggyye[gygggﬁes is discharged into water tub 3
through drum perfeorations 20 to be discharged to the outside.
After the water-extraction cycle i1s completed, water is
supplied intoc water tub 3 by opening first and second water
supply valves 29 and 30. By repeating a rinse cycle and the
water-extraction cycle for specific number of times, the
washing water remaining in the laundry articles is removed.
By performing the water-extraction cycle at the end, the
laundry articles become almost free of water and washing is
completed. Finally, after opening door 8, the laundry
articles are unloaded.

As in the aforementioned configuration, if rotary drum
5 is inclined, it 1is easy to load and unload the laundry
articles inte and from rotary drum B5. Further, water
supplied into rotary drum 5 is collected on a rear portion
thereof, allowing water to be effectively utilized, making
it possible to effectively wash a relatively large laundry
article lecad with an amount of water which is less than the

amount required in a washing machine having a rotary drum
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articles into and from rotary drum 5. Further, water supplied into rotary
drum 5 is collected on a rear portion thereof, allowing water to be
effectively utilized, making it possible to effectively wash a relatively large
laundry 25 article load with an amount of water which is less than the
amount required in a washing machine having a rotary drum -18 not
inclined. On the other hand, since the laundry articles accommodated in
rotary drum 5 are collected on the lowest bottom portion thereof, the
rotation_of rotary drum 5 forces the laundry articles to be collected on the

NYottdnT poifoh 5 thereof HEWeTEr, Briif typeiashihg mdching! 1 jn articles
a RGAIRNGE vith the.preferred;embodimentis configured 1o change . | oyest

positions of the laundry articles in rotary drum 5 by controlling a rotation
bogperation of fatarytdrema 5 yith deune cdriviinigy motar 4: dMeregverthe 5 forces
shape of agitation blades 21 10 is conf‘ﬁ’ured to change the positions of

“Hhe y Yarﬁé’léé?éﬁ\?ar&& ah8 bae §I‘H‘Ff\ﬁli_tt?fheq’8%ti€ﬁ%¥ PBtapp rtion
tﬂ@%@%%:ngﬁﬁgéﬁgon%&ﬁ%“%%ﬁ%ﬁﬁ%ﬁﬁg rume%?ﬁ%ch%%nﬁccordance

undergo positional changes co y wh e%%l%g washed, allowing
withie washing piader=1%including the detergent 4o thosaughiy penetrate thehange

laundry articles, increasing the cleaning efficiency. Although the

POgroFerfiBftiondd préferrebhamborimant: iiustratesian examplerdrytype> by
coly %@TQ{E%UQ“%%€§¥QEL cperation ©f rotary drum 5 with drum
driving motor 4. Moreover, the shape of agitation bklades 21
is configured to change the positions of the laundry
articles forwardly and backwardly with the rotation of
rotary drum 5. With such configuration, the laundry
articles are forced to undergo positicnal changes
continuously while being washed, allowing the washing water
including the detergent to thoroughly penetrate the laundry
articles, increasing the cleaning efficiency.

Although the aforementioned preferred embodiment
illustrates an example drum type washing machine 1 having
inclined rotary drum 5, the present invention can be applied
to a general configuration in which rotary drum 5 is
disposed in a horizontal direction.

In accordance with the present invention, in a drum
type washing machine having a function for heating washing
water to a target temperature, since steam generated in a

water tub 1s condensed and then returned to the water tub,

the pressure inside the water tube is not increased thereby.

-



inclined rotary drum 5, the present invention can be applied 20 to a
general configuration in which rotary drum 5 is disposed in a horizontal
direction. In accordance with the present invention, in a drum type
washing machine having a function for heating washing water to a target
temperature, since steam generated in a 25 water tub is condensed and
then returned to the water tub, the pressure inside the water tube is not
increased thereby. -19 Moreover, since the steam is not discharged to the
outside, the steam does not get condensed on a surface of the washing

VAN 'making Gt foiRibie-frEvaid vaRbSuS détheriadefféttd Bausad-side,
« therepy.p %Bié%th?oigvgéq:o nc%@l%gg%réghﬁwn E?ngudrezsacgzige% }:lmchhg washing

respect to the preferred embodiments, it will be understood by thos

mskitleddn the=art that variousoehanges and mogificatian:may.be mader imental
without departing from the scope of the invention as defined in the

e fdiswiAg %%&-?@WYS claimed is: 1. A drum type washing machine

compg\i,%in :agxlindrical rotary drum having a closed bottom; a ¢ Iianric (I
water tuﬁ%%vingea closed’ é&t &mt[!é%sd aggc%nmrﬁgggfngatﬂépeﬁir? \t/err% gr% with
r&eg;a detergent dispenserdeor leadingithergin a detergent; pe understood
by those skilled in the art that various changes and

modification may be made without departing from the scope of

the invention as defined in the following claims.
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wherein a detergent-mixed water obtained by supplying water into the
detergent dispenser is supplied into the water tub; and a heater for
heating the detergent-mixed water up to a target temperature, the heater
being installed in a washing water heating bath provided at a lower
portion of the water tub, wherein near a path of the water supplied into
the detergent dispenser, the detergent dispenser is provided with a
condensing unit for condensing water from moist air drawn therethrough,
and an opening of an air flow path communicating with the water tub is
provided at an upstream side of the condensing unit, and wherein the

O bndBnSing it has a bent passageway through which the moist air

1. flows, and:the ypeistaisis agoledanththe: water isicandensed therefrom
while the i’n%lﬁt air flows %Ion%vt e be?i}:a[%a;lssagewz%\%zl?;{ga e drum type

Wasﬁinc@/m%lc ine 8f claim L. Wierein the p%?n of the é)L}ptpCﬁ%"d into

the detergentrdispender igaformed imia cover ofthe detergentdispensercm  and
ok JOEIUN BB uASNG MACKING OLEIAIR ¢ of 2 whereina trap e

formed in a water supply pipe extending from the detergent dispenser to
the watéetub: 2. The divinappe washing maehieof ¢l whereiddahergent,

wh@QBQ%nﬂﬁgHQE$§8¥§EHRW§Q§CQ%%éﬁ”@ﬁ%%?ﬁ&?tby supplying water
into the detergent dispenser 1s supplied into the water tub; and

a heater for heating the detergent-mixed water up to a
target temperature, the heater being installed in a washing
water heating bath provided at a lower portion of the water
tub,

wherein near a path of the water supplied into the
detergent dispenser, the detergent dispenser is provided with
a condensing unit for condensing water from moist ailr drawn
therethrough, and an opening of an air flow path communicating
with the water tub is provided at an upstream side of the
condensing unit, and

wherein the condensing unit has a bent passagsway through
which the moist air flows, and the moist air is cooled and the
water 1s condensed therefrom while the moist air flows along the

bent passageway.
2. The drum type washing machine of c¢laim 1, wherein the

path of the water supplied into the detergent dispenser is

formed in a cover of the detergent dispenser.
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dispenser. 5. The drum type washing machine of any one of claims 1 to 4,
wherein the moist air flowing through the condensing unit is not in direct
contact with the water supplied into the detergent dispenser. 6. The drum
type washing machine of any one of claims 1 to 5, wherein the bent
passageway is cooled by the water supplied into the detergent dispenser
and the moist air is cooled to condense the water therefrom while flowing
through the cooled bent passageway without being in direct contact with
the water supplied into the detergent dispenser. 22

3. The drum type washing machine ¢f claim 1 or 2, wherein a
trap 1is formed 1in a water supply pipe extending from the

detergent dispenser to the water tub.

4, The drum type washing machine of c¢laim 2, wherein the
condensing unit 1is formed in the cover of the detergent

dispenser.

5. The drum type washing machine of any one ¢f claims 1 to 4,
wherein the moist air flowing through the condensing unit is not
in direct contact with the water supplied into the detergent

dispenser.

6. The drum type washing machine of any one of claims 1 to 5,
wherein the bent passageway is cooled by the water supplied into
the detergent dispenser and the moist air is cocled to condense
the water therefrom while flowing through the cooled bent
passagewéy without being in direct contact with the water

supplied into the detergent dispenser.
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